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1.0 uYfR=A (Introduction)

Ao T8 R4 & UTAId g9dT fafi= (Enzymes) f& #gg & ured
BT ¥ 2, 59 faf & IusHr =g oMdvdd 21 ¥ U b
PBIIPT B A~ THST S Fhal ¢ |

1.1 St (Objectives)

oIl H DIF-AT WIS Y81 B R &, SAD SUAN Bl AT, 3R
THY-FHY IR Jugh (Healthy food) |G o1 €1 $H&! UG- BT I5Y

=

Tl TeR & uefl Y= yeR @ @ o & fag s ot
(Kinetic energy) T SUANT &_d 2| 98 Holl oiidl H gfg (Growth) Td
TR (Repair) @ folg W19 @1 MawdadT 8l g1 I8 Sifcd ded
qUil (Complex organic salts) &I S AT gfeld ®I H T8V & © o
w9 fau diEl R R #Rd 81 o gl Sifed drefe oaon @l
st Soit (Kinetic energy) # uRafdd &=d g—

o HISTH BT U8 AT (Food ingestion) |

e HISM ®T Urad (Digestion), N & a8 omart & sr@enfya
(Absorbed) fHar ST A |

o IR B HINTHRN §RT HISH BT T8I HAT |
o HISF &I TIUTT (Metabolism) foham # SUINT &RAT |
ef WIsy uerdf B IRR | WTHT (Egestion) |




WIe AT W RAE gie A gal 6 APRT (Categories) § qIyoT ¥q T
g— @reielgse  (Carbohydrates), WEH (Protein), a1 (Fats), &l
F4G0T (Mineral salts), fae® =7 (Vitamins) Ud a1 (Water) |

1. ®I9I8IgR T (Carbohydrates)— Ig UNd Ugref W™l & Ao
# Hol (Energy) UeH &R+ arel Herfd yaref 2| Ig wmafe aifs €
S ®1e9 (C), 'ggIo™ (Hydrogen) (H) Td 3ffRiSH (02) 8Md |
FHrafersged d O ot # ffora faear s aewar -
(i) AFRISHRIEEE (Monosaccharides),
(i) STsH@ISSH (Disaccharides),
(i) diel®Igew (Polysaccharides) |
@™ (Glucose), Haerd (Fructose) MG AMIAGRISSH © | Gohid

(Sucrose) Ud #Aleerd (Maltose) STsHdNISSH (Disaccharides) & | ¥/
(Starch) TG @ (Cellulose) UTiRIaRIZEH ¥ |

2. WA (Proteins)— WS M1 SIRHRIT &1 Fed A W
g9 & Ud oited @ forg offa emawass g1 98 Sifed (Complex) Ta{-id
3] B IE I A (Amino acids) AHE TR Thd! & AT B
g1 g8 I 3t Aggro (N), ®1e4 (C), BgsioF (H) Ud Sffwio
(0) & Af® B M T w7 9 74 J6R & B &

(a) WA M= (Simple proteins)— 9@ fIMOH § ®ael AT
et B g 8| I8 IR WMEA-UHA (Albumins), Tegfea
(Globulins), f2¥e=7 (Histones), TFRIMIEH (Scleroprotein) Td
WMeUH=A (Protamines) 814 & |

(b) WZRHT A=A (Conjugated proteins)— I8 TR U &
Ay e uerRt @ fiem @ 9wg €1 - sEmdH
(Chromoprotein), TaTS®MIET  (Glycoproteins), ®IHIATCH
(Phosphoprotein), <IfFe@HEA (Nucleoprotein) |

(¢) 3P 3T (Amino acids)— U<SE dv€ (Peptide bonds) ERT
TR Xed &1 39 WA Bl Sisu<rss (Dipeptide) B84 |
3Md SFAT Al W Il g@ell Bl Uleliu<rss (Polypeptide)
ded 2| UfeliUegsd oo 3mued  (Hydrolysis) & gRT
SRUCRS # Ud SRUCRs, M ot H faufeq & ma €1
I et 31 Wewgul BN % |
3. 99T (Lipids)— ®mieigscd (Carbohydrates) @ HAM @1

B9 (C), BggoM (H) Td ffRie= (0) Tl &1 &+ 8l &1 T
(Lipid) o1l (Energy) &7 31feid TId 8—
(a) BIEpIfIfUsH (Phospholipids)— I8 ufoRemfl a0 (Fats) € |

g8 9T 3rl, ekl @ ok ®BIR® 3l (Phosphoric | s
7Y AT 5

feoofy




qIyoT UG FII9aY

LT

acids), & ATSgro AIfTd  (Nitrogen compound) Td I €T
(Components) &I & |

(b) TaTSHIfIIE (Glycolipid)— SHH I 37, HERISCT, Sifcd
3T TedlgTd (Amino-alcohol) & B4 % |

() ReTE (Stero)— I =@ SR (Molecular weight) @Tel
BT Teblglel € |
IQTEV— PleRgial (Cholesterol), AZUMIEA (Lipoproteins) |
(d) Tag—
o Tl B = NG (Source) & | FGH 3MAH Holl g4 Uil
STl € |
o IT FHY fAeIA= (Vitamins) Td AT 1 ¥ 991 © |
o DIRMHT MART (Cell wall) T I =N & fAr #
HEIAT B 2 |
4. @ISt 9T (Mineral salts)— @1 @@or urofl & IRIR®
frael & fou afy mawgs d@ g1 AT (Sodium), dfczrad
(Calcium), F=I3IH (Magnesium), WSRIA (Potassium) U4 &g (Iron)
@ Prai-c (Carbonate) Aehe (Sulphate), BI¥®he (Phosphate), FARISS

(Chloride) Ud omaeEE (lodide) I8 4IoH @ APMEMDH HTh
(Inorganic components) B & | U WS DI Gel2iel el H & ¢ |

5. faerf=q (Vitamins)— WM @1 Y& HoH, HEEEIC
(Carbohydrate), WS (Protein), I (Fat) T STt a7 11 @1 I8 <@l
T 6 I SRl @I gfg I e 8 uRll § 1 IR B A
(Active) M & foU @B Mavgsd Uil @l omawgdar Bkl g1 g4
uerelf @1 WIeE # R " # BT onavdd © | s ueril @ faerim
el AT |

giufe=d (Hopkins) Ud 4@ <9 (Lunin, 1880) =1 3Maeds
A5 HRE (Accessory food factor) 71 TaTRIf &I ATH 3T |

6. Ul (Water)— 9l IRR @ fou I offd emawdsds ocah
(Component) | IRR & fIff= WM & W ISR & IaYPH USRI &
HIgd &1 BRI BT & | U1 BT A H,0 — H* 9 OH- H fagfed &1 smar
2 |

qY® I ®1 Siicd T H araravol | T80 R INR HIRTERN H
B A AT g B AU AT B A9 (Nutrition) Hed & | UIE0T
& foy IRR 4§ 9@ &1 ¥ dAdR &I T&b Bell MR AT (Alimentary
canal) TAT SO R Tferdl (Glands) 8t €1 3 91 fAdedx arae
T BT 7T Hxell € |




urofl & INR & 3ex T W1 # 9t (Digestion) BT &, S
JMER AT (Alimentary canal) ®&d & | SMER AT | |HEfEd 54
3 gRT red fipar & forw fa9y yaR & v wnfad fe o €, S9a@
gra= uferdf (Digestive glands) $&d & |

AoE YRR BT 399 (Fuel) BT &1 @& USRI & [UERT
(Consumption) & WA @1 Hofl (Energy) Wl il g 1 forg o &l
& T8 d_d §, 98 SuHEfed BIeN SfaeNfyd B e ¥ U89 fHy g0
IS BT ARSI BT &, o ol Feerd! 21 gfg wd Fa &
fore S (Energy) ScdTed Sfidi @ Wigd gard (Nutrients) HEelld 2 |
FEfElsged, W Ud a9 {ed uwe ugrd B g o #
Fafelsgcd HICH, a1 &I FaeIdhdl Ug Jqdl S Sdlad dlaid
geTi (Organic substances) ¥ GRI &Il 7 |

1.2 EEIIRAT H A & difial (Physiology of

Digestion in Mammals)

9+ (Digestion) T&® AMA® (Mechanical) Td IIH  (Chemical)
fipar Bl & Re gRT Sifed W5y uereif &1 U Rd v gemeie &
# gRafda fear orar & e a8 gRkafda uert &ffdl @ grRT raenfya
BIPR Th GRI IR B BIRGRI § Ugarl Sl Fa AR 3Fd FAT0=d
fparell & SwWART H oM Hd| uEd kA W W smuHed
(Hydrolysis) §RT U~TgR HINH &1 $EERSed & IRal  TDHRI3i
(Sugars) ¥, WIS=T ®I AT 37l (Amino Acids) # TG a9 @I o«
3l g fierRia (Fats and Glycerol) # gRafid &= <d g |

g fhar 98 fhar g Rrge et 9o Sididg—sTel  31qeeH
(Hydrolysis) gRT IMmafe ST § ccax a1 ged &1 ol © o 3
PIRDRN & gRT JTAMNT Td STINT § ol T FoheT B |

1.21 9r/aq & 9&R (Kinds of Digestion)

9ra_ (Digestion) d1 &1 UBR # fawifsra foar Srar €, reafa— (i)
PIR®GI urae  (Intracellular Digestion) TF (i) IEPIRGR  Ura=
(Extracellular Digestion) | 39 &I urad fafri & @ # s
(Transitional) TR &1 o= fafy Y rY S & e 9™ e qra=
(Contact Digestion) fafer @&d §—

(i) II:-PIRTH™ graq (Intracellular Digestion)— IS Uaref &r
A= PIRTAT & <R Bl fhar STrar 81 39 ufed Wioe (Digested
food) @1 ®If@BIG  (Cytoplasm) @ 3Fax  URUEI MR
(Vacuoles) gRT faaxor fesar <iram &1 saferw 9 fafsr & o=
HIRMGT g FEd 2 |

qIyoT UG FII9aY
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JQMEU—  WESNe=T  (Protozoans), <=1 (Sponges) oIl
Arevg e (Coelenterates) W 1 I8 yra= fafer gri Sl 2 |

(i) SIS Uras  (Extracelullar digestion)— I U=+ fafer
IgHIRIHIE Sidl § Uy Sl €1 39 YHR B ura fafer § Ao
UGl T UTE BIRIGT & dI8x il & o ufed uarif (Digested
substances) @1 3T U4 faavor fafr= ®fmreil @1 fear
ST 21 39 e fafy # faRiw uaref & ueE @ forg @ faRiw
UHR & TsR (Enzymes) &1 @07 a9y gferl & gRr fdar
ST © | IgdIRIDG Wl H qrereiRiard urad  (Extracellular
digestion) 1 forarefiad a1 g9 999 & forg ool & ¥IRR @&
3R JMERATA (Alimentary canal) UR Sl 2| SMERATA QI
fogl gRT TRR A d&R ol 2| s fog & gRI A1 &l
=TI (Ingestion) TAT TR fBE §RT 3ATIT WIS &7 Iieshor
(Egestion) &R f&ar S0 g |

1.2.2 9ra9 SIfd®T (Physiology of Digestion)

T WP # ured a1 (Digestion tract) @1 BIfddT I qred wfshameti
@1 UTRUl (Typical) 8K &1 urad fhar SrerdiRiara (Extracellular) 3T
ameR AferdT # BN | MER AAfABT BT 31 9N T+ | a8
2 3R U¥g W H WU (Absorption) BIAT | WioiF & fafi=1 sragq
IR AT & A= 97 § 3M® YdR & Uros=l gRT UIfed 814 & |

HA®G! TR dr Wd«r W™l H urea B ufhamsi @l
fererforfRaa vt & favrforg fovar sirar 28—

1. FEfesdl urad (Buccal digestion)
. TR UreA (Gastric digestion)

. 3M=I1g uTae (Intestinal digestion)

. 3[I2NYYT (Absorption)
. Al (Defaecation)
7. WIRTIHROT (Assimilation)

2
3
4. 9Tg_ HT =397 (Regulation of digestion)
5
6

HE[fe®l urad (Buccal Digestion)

g (Mouth) IS B Urdd & B IR PRAT © | WIo BT a9
TRET H IRW BT 8| 99 Ao J@ YRET § JAY dRaT ¥ a9 6o
P R (Mastication) &1 1 Sfdl @ Al ¥ YRS BT | ]rd
oM 1 789 Ud BIC FU A drsdr 2 i @ Ry & 9w e
et ¥ SuRgd @R Ul (Salivary glands) 9 EIfdd @R

7R
g oz gy (Saliva) BT Ao e, 9 9 NG R g9 STl & |



@R Ul (Salivary glands)— ®R%d WORT & FER]EHT Gryr ¥ FAqY
(Buccal cavity) H @R Sire! Ufmdf arf el 28—

(i) s1-3ifded (Infra-orbital)— Jg U 7= ¥ & URN ST —
2 |

(i) Rfes (Parotid)y— I8 1 UHR @1 aR TR # FAa9 §
Tfer 8 ®, 98 &9 & Hd Ud ame #1 3iR Rerd Bkt ' 59
Uiy H1 T T AferdT (Stensen’s duct) @ §RT $HU TGS
@ G TdP afd (Molar teeth) & |MH @I AR FEIRHI 4
Enfad 8T & | WRifee afRril quid: ARA (Serous) BIAT § 3R &
NIEGISE (Zymogen) HIOTHISN DI I BT 2 |

(iii) FIEIgAvITARIA  (Sub-mandibular/Sub-maxillary)— I8
THI TGSl & BN (Angular) WoIF R URYY S € | g9 TfRra
#H oo (Mucus) Ud R¥ (Serous) QFI UHR &I HIRTGENT qrfy
ST 21 39 ufREl @ | @K Afefdl (Wharton’s Duct)
S §RT GEYRPT & B H FAfId Bl & |

(iv) a3t (Sub-lingual)— I8 I TEFed & B 4 S &
A Rera 21l 71 39 gl @) Afoed S & I gerd! € 9k
AR DI HAfad Bl & |

1.2.3 <R Yfe™f (Salivary Glands)

AEFTAT UGl §gwh  AardR (Compound tubular) AT NHMIST
(Racemose) TFRRIl &Il | dferl # ?vﬂw (Lobules) & & <l
HUBRN (Alveoli) Ud gueelleger dweH (Interlobular septum) & FRT
g9 B 2 | IAD HUdmsll H AR f3reell (Basement membrane) B &
fores aferer BBy @aRerd Bl € | 37 PIRDRI T MER fSree!
& 99 4 @u @l g8 Ul PRGN T« AR de g9 Ih
Il ¢ |
TfRre PIRGIY I THR BT Bl o—
(i) ¥R¥ (Serous) TG

(1)) ®P4dF (Mucous)

sl gpR gfeEl W1 Q1 yeR @1 B 7| WRifes ufRr (Parotid
gland) ¥ Yofa: WRE PIREN  (Serous cells) TR Wil € qr
AIfelgerel  (Sublingual) ®HA TSR @ AR Bl T SE(R
FIHRIEN] T AIHSgeR UFRT (Submaxillary or submandibular) fAf3ra
(Mixed) afr gt 8, ofd 7997 § 78 ¥RA R @ 8l 2| dRA
DIRGIRT & dsdb (Nucleus) TTHR A @ AR BT & T RHA
DIRGIRT & Bsd (Nucleus) BIS, &R I & B0 8| ARE afml &

wfad uerl udel, Seld (Watery) dem Uwiigqd H ¥RT &8Il & o q;;swi .
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WTrE ugfed Ygr — UAerS (Amylase) fSt@! crfers (Ptyalin)
Al wed 21 NHw vt & enfad uered wen, e (Viscid) 1w
G T IH BT 2 |

i uferl 9 enfad fAfa R (Mixed saliva) 89 U4
JUREEH BIAT &1 A8 H 1 ¥ 15 foley @R (Saliva) 24 &< # w1fad
BT ¥ | AeARen I | T AR BT 70% WIS (Parotid) & ERT
25% TAT AT & §RT 5% R SAMId B 8| I H AT qA
$F AT § Ui B AR EAIad Bl | iRl smwen # FRAR aR
fad Bl <& B

@R (Saliva)— &R IuYh |41 aferdl | wfad ve A @ma
BT B A9 U4 I WIORN @ @R e, H (Viscous) e,
JURE® Sd & ©Y H Bl & | I8 ol Al A=A (Acidic) pH 6.8 BT
2| 39d pH 58 & pH 7.6 d& I&al & | s9@ faRre T&@ (Specific
gravity) 1.002 ¥ 1.008 @& BT ©| 100 ml TR H TTHT 50 ml HEA
SRS goil Y& 81 R # 985 W 99% U T 1 A 1.5% dH
TR AURME Teh (Residue) T O & | 3D 3 Td—

(i) IRTHIT AqTG (Cellular components)— AR HIRHI ATIG]
@ I U DAl Bl TOH BIRMGN IDHEEcd AT Fha Ih
HOTHTY (Leuckocytes/W.B.C) Ud 3Md SiaTy] (Bacteria) 3MM& 81 % |
HH-FH Ie PR, Eas Aol (Protozoans) — JWIET Heldia
(Amoeba salivericus) IR S & |

Duct of parotid Parotid
gland ~ gland
Duct of sublingual Sublingual
gland gland
Duct of Submaxillary
Submaxillary \\ gland
gland

fa3 . 1.1: Location of Three Pairs of Salivary Gland

(i) 3rdrdfT®d 3rqud (Inorganic components)— <X #H fafa=
JIHED  Sfaud— ANSIA (Sodium), USRRA  (Potassium) Hicerrd
(Calcium) Td ¥R (Magnesium) & F@RISSY, Aehed (Sulphates),
PE-cd (Carbonates) Uy W0 2| 39 3/@¥dl & A HH A H
IR W URY SN 2| A9 U9 o) WifvEl @1 R H ureRrm
FhNII-E (Potassium Sulphocynate) 0.01% T 91T ST § |




(iiiy T41®H 3M@Ia (Organic components)— D I T qIyoT ¥q T
I TR (Mucin) B1dT &, S @R ®I a1 (Viscosity) &H B &l
0T UG BT 8, TAT Tiigrd (Enzymes) B @ Sl Io[ &1 Ura
A Tl aR H crafed  (Ptyalin) I TS (Amylase) UwigH
T ®I W BT o] 3AD AR AgAragA (Lysozyme), Teelelol
(Aldolase), ®IeRTXST  (Cholesterase), Hlecol  (Maltase), oliguSl
(Lipase), RIS (Urease) UG WIfCIS (Protease) 3ME Twaiigd 1 UIg
SITd B | e™ferd (Ptyalin) TG <gaomegd (Lysozyme) Twlgwd BIfAd!
A8 & T~gr 81 2|

ATAINTEH TllgH Udh Urefiaxissd (Polysaccharidase) T=iTsH
BT & S ARhIPIET dgarsfdedd (Micrococcus lysodeikticus) @
PIRHT WRT # g I a1 Sfea dieiiaxrsd (Polysaccharides) @1
JuEfed PRAT & T I§ SNA] Pl ARAT Td Hiedl © | $d@! foha
R 3 SIRART & HROT FHH 8 A 2 |

TfRrll &1 TA@ (Secretion) 3Md R aATfRfTAl & §RT Hdifad &rar
T AR B WIeH B Al wurRd @) <l g §@e it
(Ducts) H RN W9 arell YRaa (Straited) arfefl dIRTHIY dfcerH
(Calcium) TG 3mAress (lodide) &1 @R #H FAIMAT (Secrete) HRT &
IR SO Q Wifeyw g url B MRd Bl €1 A9 yeR @ arfft
(Ducts) BT §— IAHT (Excretory), IRId (Striated) Td gexdolcs
(Intercalated) afRf&l RFH IR TeR & HIVGHN ar—fl S
gexmelcs afefal (Intercalated ducts) BFTHR gURAfem™ (Cuboidal
epithelium) & gRT QMARd Bkl T Sceiger  arfefaf
(Intralobular ducts) wTHR  gURNTTIA  (Columnar epithelium)
@ GRT SMART BT & TAT PIBRIT BT MG 1/3 91T IRgT g
2| SeRAIgeR difsfar a1 Icafsia arfefral (Interlobular or Excretory
ducts) a1 W gRiferad | oaRa Bl 7, ifea® 9T # arfg=h &
TR wiewgs waqd suieiiferd  (Stratified squamous epithelium)
& FRT RANRT Bl B |

s Al SISl ueRl & AfRw 8IS WERG  9adhd /9@
(Buccal) Rl 9Rfl Sl & S =9 #A%A H fAaRka & g1 =&
UBR B BIRMGN IRl Sl 1 ¥ <@l T B fb AR ufRrdl @l
afifd@ra k@A (Histological structure) 9RRISS Ud foffT Sr=a:-wATdl
BT & WA & gRT YA BIell © |

@R @ ®rd (Functions of Saliva)

1. 9R 31 9 G USRIl & 79 9 TGl g9 FRTe (Swallow)
H HERIAT AT © | I8 G DAl B Y& F g9 o |

feoofy

L STERTH
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8.

JE THfeM IT AR UYASe (Salivary amylase) @1 SAIfdd &%
HUS (Starch) ® UM ¥ WERIAT BRT © |

Ig W@ UG <fdl P A% UG ¥ I@H H eIl R 7 |

IE IABNT UG 9l D] Glel- § FEId] Bl ¢ |

IR e Uferal gRT 9Ioi9 BT Wie T80 d)d H ) dgradr
AT 2 |

IR grqali— 4T (Lead), URT (Mercury), 3maTSg€d (lodides)
e @ IR HRA § I8Idl dRal 2| I8 Uerd R & AT
forre @ w9 a8 oId 2

AR & B d9U R B AT HAdR qunR (Buffer) &1 1
CEIGERE

Tg S T4 3T (Lips) &1 T & # A=IT Hell 2 |

R Uf-er] &1 S<ioig (Stimulation of Salivary Glands)

AR BT G0 Ao & TUEY TR SMEMRA I8AT © | A Sravery #
AR TR BT o dIfIad 3 (Nervous reflex) R iR @=ar
g AR P @0 T wI A WHU d-adbT dgai (Parasympathetic
nerve fibres) @ I=0T # BT B | 39@ AfAR® AR BT SHAA—

(i) o wWIfee 9o &1 odd ¥, dAIdsd UgRT (Psychological

reflex) & g,

(i) 95T Ul & {o+, I@ A7 IR (Chemo-receptors) @

SECIER IS

(i) 9o @& FOE AT DI SdSl (Jaws) DI T TG BIA W

STeUTel (Pressure receptors) @ gRT fafesd 2 g |

Centre controlling
salivation

Nerves to
salivation centre

Nerves to
salivary glands

Salivary

Food in t_/-r/_j\ _::',- gland

fa= . 1.2: Excitation of Salivary Glands by
Various Agencies (in Man)



1.2.4 ¥ 814 Ura (Digestion in Buccal Cavity)

Il H SURYA R Rl 9 Efdd IR gRT ¥ioM <el, 99 @
TNER 9991 8 | IR (Saliva) H 1 TR & W14 B 28—

(a) TS (Mucous) WISIF &I 98 Ud fHAT el & |

(b) R =A@ (Serous secretion) IFH SURYT THfeIE AHEG TITgH
HUS BT T HRaT © |

Mo @& EiTel # ugad & ufdad! 57 (Reflex action) B 2|
AT & I HeR T WHeR fdl & WMo B TaR aRId AT & Sl
AR & A fAeaR Fdl (Bolus) &1 ®9 of oIl 21 dR ¥ SURIT e
(Mucous) {99 &I JAER T & dAT eRieid (Ptyalin) -H® TwoiTgH
Ao @1 #US (Starch) & AH U@ B $H Aleeiol (Maltose) H
9qeT <A B 39 UBR W00 FH 9IS B e ARl 9 8 IRE g
ST & |

(C¢H1005)20 + nH20 > nC12H2011

HUg STt craferd ATl

TG fRHT (Buccal cavity) # WISH 980 &H F9I & foly Haball <,
T W &1 uread Afde §99 dF 81 81 Uil 2| e & e &
e AT 919 & pH §8 F99 @ oY THIgersT (Amylase) TIlgH @1
fpar & U agdel RBAT ©, 3R W & AY (Molecules) SfRg
(Dextrin) UG #ATeers (Maltose) H mgfed & el 8| pH & &H 8
R MEed & AT (Hydrolysis) @& Sl €, R THSS UwollsH
far Wl T Sl © A1 FE B S § i AR BT AT STo)
9 (Gastric juice) WMo & 7T el ST T |

1.2.5 UTE-Tell (Oesophagus)

JRIGR (Bolus) HIo 3@ fRTelgR (Gullet) §RT UTHAE | BT gall
IR H Ugadl ©| el H urad IRl & ava H fREl geR
BT grad el BT ® | ITITell @1 TorsH Uf=raf (Mucus glands) dadl
YO HT FGU AT & S WIS B I b A Raade # A]E
@ AT WISE B WS W I B IR B e Rl 2 |
ASE & M W OUNETel B AR H IURe  IfJerd WO
(Longitudinal folds) 3MTa¥IhdTIOR gHD AT D TCT-98T qdhal]
g1 @ 9 Wi IRIeT & AegH | MHIR™ H UgddT B I8 Mfed
gfrad foear (Involuntary reflex action) RT o ST WAl & | IRIdHT &
URMT & HgHeEd § HATGAT a9 (Peristaltic wave) S BT ©
T 9IS 3 @ AR dedl &1 sHh! WRT &1 3o Al Wior
1 e # FERAT Bl © |

qIyoT UG FII9aY
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&I . 1.3: Peristalsis

1.3

qE | AT AP 4lol- &I 4 (Passage of
Food from the Mouth to the Stomach)

o9 Tfedl (Buccal cavity) § 4IoM & U & veEn] AT @1 fafgr
(Swallowing process) @ ERT WIolH q9 ’If%‘cﬂ ¥ U@ (Oesophagus)
H BT RN MR H UgAdl B | @ R (Swallowing/
deglutition) @1 fafdy f=forRad ==on & qof g%l 28—

(1)
(ii)
(iii)
(@)

(i)

IF IfedT I G B TN dP TN |
TAT (Pharynx) & IRI®T SAIHTT (Oesophagus) T I |
TRIBT (Oesophagus) I HIoT &I AR T I |

qerfest | Weq &1 9N db AT (Movement of food
from Buccal cavity to the pharynx)— ¥ fafff Ufos A=
(Voluntary control) & 3f=¥id BRIl 8| ¥ & &I Bd @I 3R
Il & IR SY @1 7Y & gRT HIoA 91T (Bolus) ST S 3R
qretd (Palate) @& 9/ # BIaT §, I+ (Pharynx) @1 3R SiY @
TR ©h ol 2 RTFd 919 999 81 o 9 | 39Ul 99 B
TTeTd (Soft palate) SUR @I 3R ISHR TAAT BT 799 fART &I 3R
PR ANIDBT f2HT Td T+ (Nasal cavity and pharynx) & §R
BT §E PR AT 8| T Y T [hAT b I B |

F @ URIST db AIoE B A (Movement of food from
the pharynx to the oesophagus)— Tif&s ¥ (Pharynx) &I
SAGTH UG ¢fBar (Trachea) & T Bl B, S 3Gl # Sl
Ao P TTT 8 € 98 39 UHR Bl & & 9t (Bolus) HIoi
AT URIET H FAR FR | O B Mo O | ToiRdT ®,
AR®T (Larynx) H0R &I AR ST 7, Sfvafcd (Epiglottis) ST Td
IUTRYS &I ol BT ©, AMHHI b1 (Nasal cavity) Td TR
(Oesophagus) @ §R &1 ¢& ol & 399 o @i (Bolus)
E}W (Trachea) b JW W BT BT, o1 S9a ex TN,
TRIBT /ST H U3 HRal 2 I8 |e  fhar Ufod
(Voluntary) Il 8, ofds g9 uwwar e (Swallowing)




I (Automatic) T gferact fepar (Reflex action) & §RT BIdT 2 |
ATS HATRA (Peristalsis) fafr & gRT SAWTH # A @1 3R
ST & | oiRe | wHfa fhemRicsad it e &1 9 o
<ol ® o {6 3999 (Inspiration) & ¥ arg TRIeT H A
T IR O |

(iii) IRIBT A AR Tb HISF B A (Movement of food from
the oesophagus to the stomach)— URI®T (Oesophagus) U®
PR (Tubular) &M BRI & W1 @—IE  (Bucco-
pharyngeal) &1 BT 3MAE W GHEMRIT Bl & | IRIST A 9o
(ReT a1 3 ®©Y H) Ao AN wY W ANAERS U
(Mylohyoid muscles) & H@da= | AW H Ugdar = IS
WIS @ PR dT U4 3 Bl 8, a4 I§ HHEGET
(Peristaltic movement) §RT AT ¥ AR H Ugd ST & |

IRYPT (Oesophagus) &1 MRT # et (Circular) Td sraed U=l
a=] (Longitudinal muscle fibres) Bl 2| UM 1T & gRT Ao T|+H
A AERE H ugAdr 21 URadl H Q1 UBR DI HAgET T TR S
—

o URM® DHHTHAT (Primary peristalsis)— UR™E  HATHAT

H U Hgaeag gord /R (Contractile ring) SMERATA H Ica+

Bl & 3R ST Bl IR (A HCl 2 |

o fgdi@® wHHTHaT  (Secondary peristalsis)— $EH  TRIBI
(Oesophagus) 5T HIGE 81T © Ao T © AR S 6
9IT Hhelld B ST 2|

Sﬂéﬁﬁ UM (Longitudinal muscles) @& §RT URIGT BT BIST TR
fear S € &R @ H 9Kl 81 add URMl (Circular muscles) &
AGa & RT IRI®T & A B HH B Sl 2] Sl THR B Ui
$ ERT UBR ©U # Ao gRT A P T e I~ Bl aIRil &
fSTIPT PHTRTT Ped o, foTId R 4o 6 Ydbve H TRIBT I AHRR
H ggaan g |
1.3.1 MR 9ra- (Gastric Digestion)

Ao & AT @& gear || JRI®T (Oesophagus) 9 BIAT Gl ATHIRII
H tl_g’fl?ﬂ g e f& wWiom § @@ (Mechanical) fdees
(Disintegration) Ud THIAG IR 81 Ha, I © 4§ UICH dadi
H| A &1 Heed (Fundus) 9FT Ha9 &S 81T & O SHIBTH A
|HEd T T $gsTH (Duodenum) W TR AR & M Bl
uTgAlRe (Pyloric) I ®8d @ | I8 Ub Hhiad AP 9FT BT & |
Hred Uq UISlR® WFT & §1d & 9N Bl dhifead (Cardiac) W dad

qIyoT UG FII9aY

3T

g1 e W g B W IHRed URRT I B AHRE B A A gy g

15



qIyoT UG FII9aY

16

Y STTETH
greyq wrEHt

fparefietar @@ afs@1 @ (Automatic nervous system) @ GRT
s8Rt @ [ WRIgeW (Parasympathetic) S<o¥ gfg &RAT ©
qeIT 3@HYl fhaT (Sympathetic activity) $H®T A% <l 2 |

JAMTER #H MO BB R BHAT 8| SABT HIISdd pdex qred
(Cardiac sphincter valve) WIS @1 STTell I Addl & AT I8 WISl
BT ATl A IAMRE H A A QAT &, WG argd Il § S ¥
BT B |

ST & MO SR @7 ARl &1 gadT &, 39 USRS 9N &)
arl § SuRerd uferit RS (Gastrin) TTHSG EHA BT SGT BT
2| g8 B Sex UfR/N (Gastric glands) ®1 S8R I (Gastric juice) &
T & o SAfSd aRar g1 e iRk Sox aferal &1 vow
HIoM B IR IfF el @ FFEIRR (Bolus) ST B 1 VH A9 @
®1gH (Chyme) HEd & S8R 9 ¥ EESIGAIRG 37 (HCl) vd M
U UISH BRI B | SRR ¥ S’ Y9 &1 SAEaU R arell T
®UsH Ul (Fundic glands) B 21 34 uFr™l § I UHR @
PIRMET BN | BT HIRNBE— 379 U= vd = veoirs=T &fad
B ¢ | anfeafded PIf¥rerd— s99 HCl w&fad 8dm 2|

TSR AT RIS (A (Gastric movements) TF JHR & BI

=

(a) gar/9@ Hgda-d (Hunger contraction)— & IR @il
Bl ¥, WWWWW%IW%WW
(Squeezing) AT &1 FARY &1 AR (Nerves) d1 3<IfoTd
FRAT B, FoT® HRO @ @1 UIeT AT ger a&1 (Hunger Pangs)
Il © |

(b) WXUT/wg  (Filing)— omAe @ faky @ iRl @& RaR
RIfre™ (Relaxation) & HRUT MR & ABGR H ghg Bl 7|
SHPT G PR FRAR A& IS AT H 37T 8T 2 |

(¢) Repar/@refl &A1 (Emptying)— STARR HIoH 1 dd O
U 3R WAl T o A& Sioxd ured (Gastric digestion) ol
TE B ST 2| SN B I ST ¥ ugadn B, 99 & @ W
MR ¥ SFSH (Duodenum) # Ugaar &, e gRvmmwawy
=g ured (Intestinal digestion) Td 2NEUT (Absorption) TR®
BT 2| MRE H MM & UgEH & U¥EN SHGdd a’il
(Peristaltic waves) UR®™ & Wl & @R oM, o ™
(Gastric juice) & W1 fAdr g AT 9o & dS MBR B A
HT BIC w9 H AFS! fdged e 1 P dI Ao Bl
TSARID aRIABT/RBdex (Sphincter) & 3R o Sl & | Il
DI Il (Acidity) @ PRU USAIRG R®wex  (Pyloric
sphincter) Gl & MR W9 TISTH § AT g1 WO B




ATAT U4 YR & AR Ud I IR 99¢ § faR AR el 8 9T TG FATTR]
AT &1 deEsse ¥ 9o 9o WidE @ srden dgdr 9

JMATI BT BIsdl & 9T WS I~ WIS a7 T 3er digar

I I B BledT ¢ | fewofy

1.3.2 SIoNII X9 &I SAMEYT (Secretion of Gastric Juice)

3T (Stomach) &7 IMHR =1 BIAT B | UH 3NAd A9 & SN
@ &Aar (Capacity) 25 foflex Il 81 Uah 3id a9 & SMARE H
ST 3,50,00,000 SIS} UFRRIT (Gastric glands) Bt € S ufafes 2 9 3
forer STeR @ B ST Bl € | TSR 9 RAR e | enfad grar
TEdT 8, T M # |8 7§ aid HigE Bdl 2| WMo ugad @
gd & 50 ml SSR W MR H BT ® s oraRw/Rrgem
(Residuum) H&d % |

e # Rerfa @ AR SISY TRt (Gastric glands) 9 IR
o1 Bl B

(i) ®IfSa®d Fferai (Cardiac glands)— I8 MR & BIfedd WRT
# urft 9l €| U8 U@ (Single) AT TATHR IRTAST (Racemose)
aferlt Bl € S WGR SO (Columnar  granular)
PIRMBIRN B GRT AR Bl 8 | 39 TR & g§RT TT™H/THH
wfad frar ST § S MMR™ W M dTel Wi ®I A9 U4
GRERKIICEIR

(i) wf~s® Fferat (Fundic glands)— I8 IRl IMRM @ Bivsd
I H 9Rf ST § 3R WYt bR (Compound tubular) Tf2rt
Bl 8 QIR W™TeR sWefiferdd (Columnar epithelium) @& gRT
MERT B 1 DIRTHY  9gqoid  (Polyhedral) Td Hed
BOTHI/UTER BT 8, $AP! daid AT Y9 (Central or Chief)
BIRMGN bed &1 50D AR TATBR BIRBE Bl T AIE
AR IR SIAT B S SN N Ud o BIRGR B WR B
9 # BT §, 9@ gRe™ A1 enfasifed (Parietal or Oxyntic)
RGN FHed €| I8 HCl B Sfad ol & oy 6 ey
ured (Gastric digestion) & oy Iugh ATH Y& fHAT S 6 |

(iii) drgelR@® Ufer™dl (Pyloric glands)— IE MR & USAIRSG
IIT # 9l S €| 98 WY TMBR Yegek (Compound tubul-
oalveolar) uferdl Bl g| I8 uFRRI W™T&R  (Columnar)
DIERN Td AfTHRl & gRT ARART Bl & | I8 AfRRl ari
U9 9 (Alkaline viscid juice) AT &Rl € R TroTrswT @Y
AT HH Bl € |

VL ST
gy ArHH! 17
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Character of Gastric Juice)

A Td I WP # Wox ¥ (Gastric juice) UdS, URGLH
(Transparent) UG Eeh 9 &1 &4 Bidl = | I8 3 (Acidic) BIdT T |
SUPT 3MUfdTes B+ (Specific gravity) 1.002 ¥ 1.009 2/l g1 sUH
99-45% UM qAT 0.55% IfSTH (Sodium), ®RHSH  (Phosphates),
R (Mucin) TG Tigra—UfSd= (Pepsin), I (Rennin) Td IRg®
ATSUST (Gastric lipase) Uy S & | 9 I &I 3Feligal (Acidity) HCI
B SuRef & R B B

1.3.3 BISgIdalliR® 3+ (Hydrochloric Acid)
Yy

(a) Ao & HEIH B IFAT (Acidic) 99T ® dlfb Wex X H
SuRYd T~TsH fhamreiial 8le) 9o &1 ura=-fhar & 9 o
D |

(b) HISH B TAT HR Slell Il 2 |

(c) WIS @& W 3MY EMPHREG JacIRAT qAT WSISIRT B A€ &
2 |

(d) WIS BT G A AhdT © |
(e) WIo # SURT Bfe’rm Ih HOR FHUI BT ForTeie BT 2 |

e} 9 H UM (Propepsin) @ RS (Prorennin) &
ffpa WIdH U TTgd Bl € Sl St WREH H Wfhd ElaN
forareiier Uftas (Pepsin) 2 X191 (Rennin) # 9€aT SIId &—

1. 9f8T (Pepsin)— I8 TH WICH UIfad T=igH &IAT ® | STHR™
D BUSId WRT 9 UH Sffhareiad T~irsH ufsq=iroi= (Pepsinogen)
® wY H gRafid e g1 I8 S & HCl & |99a H o7al & fharefier
USRI (Pepsin) # aRafdid & ST &1 9@ pH 1.6 | 2.4 T BT & |
UfSqs Ao @ WS &1 WfSU™N (Proteases) Ud U= (Peptones) #
Rafid &R Ia1 21 I8 WS D1 BICT TRl § d$ <dl © offdd
A Al 37l (Amino acids) 1 Jh &l BT o—

(i) ufSaror (Pepsinogen) HCI UfRT (Pepsin)

SIEDINIC RS [ERINICESSIRL]
(i) W + uftas PH2.6  pifesim + T
—
(Protein + Pepsin) (Proteoses + Peptones)



UfSdT  (Pepsin) M &1 TS I Uhd MHH T Td P qITer 9 FATTTT
JuEfed ax4 H e g Bl & | 9@ fharefierar 26 9 24 pH W

31ferp BIel 8 3R pH 4 TR 99 81 S 2 |
m@

feoofy

LIVER

GLUCOSE « GLyCoGEN« C-UCOSE ( GLAND 7
Y — ——— I
N HORMONES ) e
M e % AT m
! - < PTYALING

CARBOHYDRATES

GALACTOSE.‘ . ¢

CARBOHYDRATE { =*

Z
o .
MALTOSE / / Q 4
m
Z
FATTY ACIDS GLYCEROL ,FATS 3
3 PROTEOSES,
PEPTONES %

HEPATIC
PORTAL
VEIN

TRYPSINOGEN
CHYMOTRIPSINOGEN

i" LYMPHATIC _
v SYSTEM e . DIPEPTIDASES
o =
> (=3
X L
& 5
-—l .
8 - :D> :
m (e
w

Ay,

=¥ ~ COLLOIDAL  GLYCEROL NO 4 s
¢ UNDIGESTEM _FAIS AT ”
‘.','1 (" Foop , I ACIDS /-

faa &. 1.4: Different Stages of Digestion of Food in the
Alimentary Canal of a Mammal

2. X9 (Rennin)— = T=Ied 9wel (Calf) wd 3=y g
ool o SIrHTIR # SrAfe HIAT H Ul el €| 9A%D HgS U IR | o
aofial & Ay § rfharefiel URMNE (Prorennin) & ®U H URIT  grgg wrmft 19
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ST g1 o dfewrm @ SuRefy # e fhwr wRar @ 99 gy
& goelid W &1 Whivad (Coagulate) HRAT & TAT SHDI
dfeed WRMeRIAE (Calcium paracaseinate) H uRafda @xar g1 a1
# uftes 39 R R wR MAE @1 urad gof axar €1 wegel foean
frfaRed geR & Bl &

HCI
(i) URFET (Prorenniny —— =9 (Rennin)

(ii) X9 (Rennin) + &3 (Casein)—p URTH¥IA (Paracasein)

(i) RIHAT + dfewrmm 5 dfeergd WRddFe (G2
(Paracasein + Calcium) (Calcium paracaseinate) (Curd)

(iv) Dfcerm WRaHdHe S ——» WfeTAA (Proteases)
(Calcium paracaseinate + Pepsin) ~ UeI=d (Peptones)

qrfeTiee 54 (Polypeptides)

TR H WIS Ueh E-51 ial B wY H Ul Al g e
159 (Chyme) H8d € | I8 USRS JMRE A T80 H w2 |

A AfARW W6X 9 (Gastric juice) H TSR ogUST (Gastric
lipase) FM& Twiigd ¥ BIAT & S 9T &I NG Uree HRal & a1
ATSUST gAedIdpd  (Emulsified) a¥ell @1 991 3l Ud ReawRia #
aRafcid PAT 81 ST THR WIS BT SFBIT 9T Gelweitel el 7 a7
ST € | SRR H HISH T IR 89S Y&l € | 39 990 UIgaIR®
M ¥ HeF U4 $HTRd Il (Churning and Peristaltic movement)
TRY B O B 39 I8 brgd Ao dR-eR urseliRe Rbaer (Pyloric
sphincter) ¥ BIAT g3 Ul # UgadT o |

1.3.4 SIo9 ™ & &A1d &I fI=19T (Control of Gastric
Secretion)

M H @Y (Secretion) QM AI®HI  (Neural) TG A
(Hormonal) fafy @& gRT 8rar g1 afFara g [ g afeaar
@ gRT BT § o ufera eIl # ol el & gRT S<ioFT
SO~ dRdl | sMHa fy § = sraErdl uvehigd uferl
P gRT SNfdd M=, UfRIeT PIRGRI & Ugd / S} 9 Sfdd
T o fory Sfvta a_d 2 |




yra+ fafer § e &1 wgw@ (Significance of Stomach During the g1y g FA1qed
Process of Digestion)

TR BT yra fafy § agcg o goR 2—

(a) SMHRE WIS $T FUBY HAT &, Fifd g HioH e 7
TPH AT H IE Fhall B |

(b) MR ¥ e wT # uifad (Digested) o, 3ifdl H wol
ST B

(c) amarem @1 AR & uRRY &1 fa=md a1 @ O §9s eR @
Ao @1 Bl ®©U H gRafdd &=l 8, -5 (Semi-fluid) w7 #
gRafdd dxal 8, Rd B89 (Chyme) FEd &, AT {1 Bl
et 2 |

(d) MR @ Sex ARRRI @ gRT fad e} 4 (Gastric juice)
@ T Ao ® A= a@l @ Nafae fhar @ grn
9 w7 ¥ gRafifa &=a € o & o smart & ofva
(Absorb) B T |

feoofy

1.4 SIIMIRA A JATdl 9 9o &I dds-
(Conduction of Food from Stomach to Intestine)

M H @ Wioi A1fa@! (Mechanical) Ud I @ (Chemical)
fobar & gRT U ori-gd (Semi-fluid) & w9 ¥ gRafda g 8, sdd!
&1gH (Chyme) HEd 2| HATHad A & gRT O & F1gA USAIRG
Raex (Pyloric sphincter) o= tl_g’fl?ﬂ g, USaIR® PHUTC el SId g 3R
AT A HrgA dR-R Bifdl # ST B URAIR® Rwaer WIoE Bl
AT # WM & foy fFrafaa oxar g1 dR-9R uifaa ¥iod ®8d & w9
H 3T & UH AT §ge9 (Duodenum) ¥ UEHAT % |

1.4.1 3Ifd ® 4Ura+ (Digestion in Intestine)

ffd # urad & 9 # BT &= (1) T8N (Duodenum) ¥ U,
(2) gar= (Small intestine) H U |

il (Duodenum)

H159 S & W80 (Duodenum) H U5l &, D! QAR 49 & AICH,
9 Td HCl & SURTT B1x Tol™H dof §od eI~ BT Sau IR
IR AT T B, SIoA (Jejunum) TT BIST I & T AT @Y
HIRGTS F AT BT &1 3 Th # b grx fAfa= 3 # ugad &
(i) TvERII¥EA (Enterogastrone)— Jg 3MHA &I AR H UgddR
STeR & TG Y bl © | -
gy ArHH! 21
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(ii) AT (Secretin)— I8 T TR (Pancreas) ®I AR
9 (Pancreatic juice) @ G & forg AT HRaT B |

(iii) VUERISTSA (Enterocrinin)— I8 3T (Intestine) @ <@aR #
UgAd A AR (Intestinal glands) @1 I I
(Intestinal juice) & AU & folv SARTT HRaAT B |

(iv) DIARREISIEMT  (Cholecystokinin)— I8 e (Gall
bladder) @ EORI & HqHaa & fofg SURTT wxar & difs g9
foT <9 (Bile juice) Madd A |

(v) UERIBISAS  (Enterokinase)— 3ffd @ fakr & Rua sm=i
afer d1 IARTA B M= 39 (Intestinal juice) & FATGT Bl
ferafea o=ar 2|

s AR U Aferar (Bile duct) RT IHd & U 39 (Bile
juice) T SFATIR W TR ¥ (Pancreatic juice) 3R TgUl #
$1gH (Chyme) & fohar oxa B |

1.4.2 IPd (Liver)

TE AIW IS SN, AdHIC] [T B dHd fgfivsera (Bilobed) ufera
AT B AYFd GNll & AR IHd  BIRISN  (Hepatic cells)
Aged (Lobules) ¥ sdhedl Uftp # offt x&cl €| WISl & AR IHhd
PG & d=-da § Rgd AREEsd  (Sinusoids) & HEM
TR YuSIfifer (Endothelium) @1 &) 81l €| Idd dIRMGRN & 9=
urferrall H HdIT ®AF/RPT (Lumen) H AR-UvSHI  Idhd
qifiediy  (Inter-lobulated  ductules) f@eldx  @d  HEH  3fTR-
fUusa agpa IRTERN (Hepatic capillaries) & w9 ¥ uxd fuve 4
T BT & TAT UAD THd BIABT & dRI R BT (Loop) ST I
g 9 R-fiveam, apa aifefrll figer e 991 aea arfe
(Hepatic duct) 99K T | 39 UHR T 9 9 fUvei &1 IHd arfzf-ar
fefd] |8-agd arfe-l (Common hepatic duct) a4 2 | fU=mer (Gall
bladder) ¥ f@ee arefl fOwarfa+ (Bile duct) ¥ A1 fAaax \e-fUa
afe=il (Common bile duct) 9T & | O arfe=T—T H IHd HIRGI 30T
U (Bile) w&fad =<l g1 fu afztal 9 9 (Bile) <9 w&-fUd
arfel # ST ¥




1.4.3 o<1 39 (Bile Juice)

Nerve impulse

Gall-bladder

—

Liver g W
‘ .'I' I /7%}/\ Stomach
et @
5} '

oo Gast.rin'
-

®. ... Enterogastrone
35 Duoorinn 4

e

Pancreozymin

&I . 1.5: Gastro-intestinal Hormones

Tg W TN B N (Alkaline) &d 81T © fo9dr pH 76 ¥ 7.7
BT 1 O <9 (Bile juice) H ST 92% ST, 6.0% fUT ofaor (Bile
salt), 0.3% O avf® (Bile pigments) Td U a7t (Bile acids), 0.6% 3
0.9% BIeRgTA (Cholesterol) Td 0.3% forTSioA (Lecithin) T ST
gar (Neutral fats) 0.8% =il 21 U o@vii (Bile salts) H Arfead
(Sodium) U4 URRRHA F@RISE (Potassium chloride) Ud dTSHMEE
(Bicarbonate) WM& AGEEG TAT ANSTA TG UCREHA TARHIDICIC
(Glycocholate) Ud ERIPIeie (Taurocholate) HEEG @ &0 21 U
ST (Salts) oMSUST @1 g1 W fhar 89 & qd SWHT W b AT
A (Emulsion) §9T o1 21 39 fafr @1 SARNSHROT (Emulsification)
FEd 2| g waol @ SuRefy # offa & fafkr qofew & a1 ora
(Fatty acids) @ ffeRiet (Glycerol) @7 SMTNYIT B UK & | A AT a<T
¥ gorefier faeIf=1 A, D, E 9 K & 3raeiuer § \erdl axd ¥ |

foq auvie (Bile pigments) dgeiwfad (Bilirubin) Ud drgferafes
(Biliverdin) & €| ¥ vl EMFAIST (Haemoglobin) & fdeed |
90 € | Ig DI Scaoil uared € S Srafd WMo ® W1 YRR | dTER
et fad S € | 9o &1 N9 89 &7 dRUT U auid B B

(a) BISTA (Cholesterol)— sT5a/fUT § SN BleReTel URIT WIAT &
I8 IRR A IR B f3ar 1 <1fde a4 # dlerkgrd 9o |
o BT ©1 e (Gall-bladder) § s@a@T Sl Arodl &
HROT G (Stone) U™ # <l & foga &RUT Iga § fagfa
I~ BT B |

qIyoT UG FII9aY
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(b)

(©)

fTaTsf¥ (Lecithin)— T& YUl YR &7 ugref Biar & o o
I H U1 AT ¥ | DT IS HAEdqol B T8l g 2|

AN BIEhH  (Alkaline phosphatase)— ®ad O UwoigH
(Bile enzyme) IGHd HIRTHIRN | U BT &, offhs ure fafer #
9B IR # o 98 €| ofd U @1 daed sifdl § O 9 b
ST & a9 raxiell @ferT (Obstructive jaundice) INT BT ©
TAT I§ BB Wh H e Arsal § URIT 9] & 99 Uh
YHR BT T T S~ BT 2 |

Iudth el @ SifaReh fUoRy & &9 #@mar # JRE (Mucin),

Q{ﬁﬂ'ﬂﬁ?ﬁﬂ (Nucleoproteins), grgeaRiged (Triglycerides) Td qh
37t (Free acid) 9 S % |

1.5

fOa &Arqur (Bile Secretion)

IH H YR ST aTell BlaRReIds+ (Cholecystokinin) e (Gall-
bladder) @1 Agfd HRaT B |

g afeseT Siford 89 IR O 9 B wEnfdd el 2
U 39 \8fUx AfeTdT (Common bile duct) RT T80 (Duodenum)

S I AW H Ugd PR Ao 4§ e 2

151 07 & &rd (Functions of Bile)

1.

o v TR B 9T H WA Bl uTaH-fhar ¥ WY RTS8k
ol &, R ft g9 e uree-forar SRl <& B

O 9| @ &R (Alkaline) §9@T ® Aif SmwTIRR
(Pancreatic) @ 3M={g < (Intestinal juice) fohameliad BHx
reA-fohar § W & 9D |

O (Bile) YoM & ST MY JAEIRAT BT A€ HRAT B |

foxT & P AT (Organic salts) I9RT (Fats) & ©RTAS T
B HH BR3¢ GeA fagen # dred 2|

O @avr (Bile salts) 9T & AENYT H ) AGE B T |

T affd @1 wamae T # gfg o=a1 &1 $9 SR HIod |
uTad ¥ el S g |

P ¥ H UR WM 9Tl WINfead  (Steapsin) UwITSH  ®I
frarefiier ovar g |

o aofel, Scafl uererf, faver ueef wd agel & Scae #
HERIAT BT ¢ |




S B o e (Swallow) @1 fdham gRT ITRI®T (Oesophagus) 9ryT Y4 AT
A qEET H UgHar g, WIoW g AfeIdl U9 9Eate aRadal o
TORAT | MR Tah Al fAfky arenm Ui dar 2 8 S Sieds
IO (Gastric mucosa) & IMRART BT ®| SMARE dHifedd U4 fearshi
USRS AR H IS 81 &1 A9l SoRig o H Siodd
aferdt orfl Sft 81 I8 STes UfRril SN %9 (Gastric juice) @I
EAfad del 8| STovd I 31l 81T 8— pH 0.9 & 1.5 & BT 2|
SHH 99.4% UMl TAT 04% ¥ 05% HCl Td U= 8 2| S
gfertt # 9 deR @ BINRHETY gl S 8-
o RHA HIRTGIY (Mucus cells) S Tl (Mucus) I FAMAT HRAT
g |
o T PINIGIV (Chief cells) ST Tols= HI FAIT BT 2 |
o TR wur SiffRifed FHIRGIT (Parietal or Oxyntic cells) A
HCl a7 BSSIdaiRd o Bl HMfdd el & Sosd 9
@ UrolgR Uftas (Pepsin), X197 (Rennin) TG SN oTgUS
(Gastric lipase) 1 % |

1.5.2 3FYIRIY X9 (Pancreatic Juice)

TR (Pancreas) @ UdNIhigd dfe&dl  (Exocring) ®IRTHISN
P gRT SAfdd BT & | TAIhIse 9N I IF=I¥d ¥ &1 G Bl
g Ol e aifgl @ ERT UEUN (Duodenum) ¥ Ugwdl & |
SaRefy & eROT e e (Alkaline) 81T & fTG6T pH 7.5 4 8.4
BT B TO9 98% U BT ¥ dAT WY 2% H A9 (Salts) Ud
g Yrollg™d BId 8| I8 UH gl Uradh 39§, e 398 ol TdR
@ UNd USRIl — WIE, deERgsed Ud 99 $l U9 dfel Urlsel
B 2 |

IE I gRT SIfdd 8Ial & S WIS AfefdT (Pancreatic

duct) RT W8N (Duodenum) & SRIJ 9NT H Ugddx oM &I Yra=-
fopar # 9T oar 21 s fEfeiRag v 9R Wi -

(i) CHATSCIST AT YATSAIAS (Amylase or Amylopsin)— I8 4

(Starch) AT TATSHIGA I Aleeol (Maltose) H Iaral |

Amylase
(C¢H1205)20 + nH20 e (C12H22011)

Enzyme

Starch Maltose

(i) fefaa (Trypsin)— 7€ fepg =AM (Trypsinogen) 3r@=er
# enfad BT § S &R (Alkaline) 3razen # afhy foftas #
JEAPY Ao B WS BT qof g1+ axal 81 I8 W g

VL ST
gy ArHH! 25
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(Peptone) 3MfE ®I UfeiUerssd (Polypeptides) T I 37
(Amino acids) # &erdT 2|

(iii) <ITSUS A1 XS (Lipase or Steapsin)— I8 IT Urad TrollgH
2| IE JAT B YOI Ur_ HRAT o | I8 a9l bl gAF 3Fl (Fatty
acids) T ReeRiar # dredr § |

39 UBR AN & ADHIY GINe dedi bl T8N b UTg 9T H
qra= 81 SIdT 2| 31 AToi gg Ifd (Small intestine or Ileum) e tlg?zl?ﬂ
=

1563 B% 3Td (Ileum)

S B 9o BIE difd H Ugedl B, SHel qERl H SuRed Ty
gferdl (Intestinal glands) T2 feflaRea= @I &R (Crypts of Leiberkuhns)
MG grEd TR T, Ulel T @ NI M= 39 (Intestinal juice)
BT T BT 8 | 39H FrefoRad grae TeiisH U ST g—

° 3‘\}1%57[ (Erepsin)— U UM TRITUC IS QTrI'IEﬁ[ Gal ?ITHJ%‘CB
I 2 g8 WMAA BT P UEE axd &1 SO SuRerd
MU (Aminopeptidase) SR PETRIUCIS O
(Carboxypeptidase) Ufell T CRUCIZSSH Bl W 3! 3MFal H
dared ©| SEUCIeS (Dipeptidase) SISUCISSH ®I HHAT 3Fcd

(Amino acids) # & T |

o HIGfEIZRT UrAd  U-oligd  (Carbohydrate  digesting
enzymes)— I Hecol (Maltase), Qj’p?ﬁl (Sucrase) TAT oldcol
(Lactase) F¥® FHERGST Uad U~IgRl & Sl $HAST: WA @
HTGCTST B TdIol H, Gebol P Haciol H Td TodlIal 3MMfQ Pl
AF@IgSd (Monosaccharides) # d&ad 2 |

o WISUWT (Lipase)— I& Y TARN & U@H HRal 2| 369
Ao goieldl  ofaRem  H  gforl—dibal  dred  (Tleo-Caecal
Valve) §RT €1 3 H Uga A Yd HihA (Caecum) H UgaT © |

IJfdAl d 9 M 9Tl Tolls ™ 3R STd! fhar (Intestinal

Enzymes and their Actions)

() fefoares > foftas (afoa)

(i) PreARRaoH TR ,  PIEHIT (afha)
(i) fefeas + M= > T + UieTerssd
(iv) FEATCTT + T + e —» UleiUeRsd + Micw™

(v) PEEIUCESY + UdUeEed —» ! 3




(vi) SFFIURISSHH + Uleliuegsd —» AT 3k
(vii) SR + Uerzss > 3T 3T

Ribonuclease
RNA »  Nucleotide

Deoxyribonuclease
DNA > Nucleotide

(viii) UASAIfoAT + dEEEse — . TP + FHacd
(ix) U + o« ——> I A + Rl

T ¥ U Ah Ud Gl X BT UTeh 9 2 Ol N el 8-
pH 7.6 | s9® T~gR HfIRad UdR | U &Rd B—

Alecd
(x) AT — BN + DT
(xi) gprd ﬂ; DT + AT
[SCoA]
(xii) oTger™ — DI + Telde ¥
(xiii) ATl ﬂ BT + FereRret

=T X (Intestinal juice) ¥ T Toe=T IR IR S0 o—

(a) WITTH (Phosphatase)— I8 U=igd Jfdadieigs (Nucleotide)
@1 Gfaerarags (Nucleoside) Td HRWING 3 (Phosphoric
acid) # fagfed &=a | 1 I8 TgH IfIreEs ¥ BRBIRG
37T BT ST B B |

(b) gfFTANTHSHAA (Nucleosidase)— I8 T~igH YfFdagsd Pl
Aggroi- 999 (Nitrogenous bases) Td U=eISl @RI (Pentose
sugar) # faafed &xar g |

(¢) f¥Tgad (Nucleases)— I8 T~isq fded 3l (Nucleic acid)
@ JYfFediersed  (Nucleotides) a1 ARRY(FAICISSH
(Mononucleotides) # mefed ®RaT 2 |

3ffa ® ure @1 fhar o ot B 2|

JArdl A Sarogail &1 4SBT (Role of Bacteria in Intestine) T
Hgolldl 9ra< (Symbiotic Digestion)

JMER AT H Siary] (Bacteria) Ud HISISIRM (Protozoa) HIof URI S
21 g8 T TR & uofl Fgoldl (Symbionts) & w7 ¥ BRI B
21 FE oEm] o & faft gl & uee @ w-a favd
uereif g AT B 9§ | favel Ul Aa & 9 # gfg ad 2| uw
A9 fohar SMER AT B S A # B 2|
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aufad  (Undigested) draelgse &I oiavdrd Urad  (Bacterial
digestion) U® WIS (Cytase) T~IgH & gRT &IAT 8| g1 3ifd # PIg
fer T8 Bl &, g9@! sWferad @& Meie (Goblet) HIRTGRN & gRT
dhad RHH S BIAT § Sl UMRIT IS DI 49 Td FAAl R
R e # MM U&= aRa 7 |

Jaairad Ry @1 offd Slameil @ gfte ¥ ISR (Sterile) AT
SiaT] g Bl B 1 39 Ry o offad & gRr o o geref scaffa fear
ST § 98 I dRe (Semi fluid) Td B I BT Y BT @ O
HDIIH (Meconium) Hed & | SHATIRRICT (Sterility) o ol d& &
Tl T, 39S UREN T UE fHY gU oM & AT Siary] 9gd i
g1 ®BIA &l W WRBBE  (Streptococci),  RHIIATDIDTS
(Staphylococci), @RI (Lactobacilli) 3NfE JAfdd A1 # U
ST € | BT (Colon) # I AN SIMETY] IR I % |

T WORN H At (Cellulose) &1 Ura< A1 @1 g4 SioXid
(Pregastric) IT Ued So¥g (Postgastric) BT & | Jd SIS UTed STl
HIA el YN/ SHTTE  (Ruminants) # BT | SH® AfaR® e
(Camel) TG 3 HpIUIS Hﬂjﬁﬂw (Macropod marsupials) H I Clﬁ
SIS Ured BIAT & | U STeNd geReiard 9t (Microbial digestion)
TR (Rabbit), B Je<d (Rodents) Td €1l (Horses) # UrAT ST
gl

AT HRA ATl WO A1 wfAEed  (Ruminants) H  aRdfd®
JMR & Ud UH Ul AN HeT T ART Ui ST ® RTId e
(Rumen) P& 8| SHAHITA (Oesophagus) H | |0 ®HT H AT &,
STEf IR Ao & SEHU/BH<H (Fermentation) 81T 8 3R mgfed
IS AT B} SUINT H & Sfd & | 29 g1 g3l 9o g g
fEdT H SR F@™T Sl 8, 99 & 9 I8 g S99 (Rumen) &
3R JMMAT © IR FRAR BHTIM BT Y8l 8| FH9 9 4o gR-4R
JMET T I HFEI H Ugadl @ W8l Uieq & gRI Uled eIl
g1 W W SaTopell Ud gewmopeli ol AT SIdfd Bl ¥ | U8 Hogdla
® Ured H Wed BN g |Eeldl Sid] wieeed HoSMINEr @
ST R W & fAfor # Fradn axd 2|

WA (Rabbit) Td IH@! I SIfadf g Is<d (Rodents) #
HAHH (Caccum) T IHGE VUfead (Vermiform appendix) U7 ST
g1 ¥8 Ygald &1 Urad Qi T8 B §, S ured Ud fbuad
(Fermentation) 3190l BT 2| @R H Q& UHR @& #d (Faeces) &I
foEToT BT 5—




() el B AMBR P Mo & w7 F BT 2|

(i) d=T R Todl, AR WML Y @ AT & s gad o
uferd geref B 81 g SFA:UEUl (Ingestion) & HROT Heal]
®T gra_ qoi B ST % |

HIe (Horses) H A TG AT MER ATl & Af~TH 9RT H 91
ST 2 | 39 91T H e qof Y ¥ el UAd & AR GG BT HHOUA
arget Brar ¥ 39 uoft & Ao # Smufyd <Ry U Wi ¥ |

A @1 A H U S arel Siar] fae®e K &1 |eelyor o
g1 390 ftRe ag Sfary] faef™™ A, D vd faefi=m B aifires/aftwsmor
BT | HLATIT TR |

1.5.4 99Y 3fd # ura+ (Digestion in Large Intestine)

g1 3ifd H urad @1 fbar T8 Bkl ®, Rife i I AR H PIg of
are[ U1 (Digestive gland) & IR Sl 8, ®ad Sl A & Hd
T ¥ NI (Alkaline) S1d MdadT 81 39 &g 19 H dgHEM
(Bicarbonate) IT Ui & AT B © | I$! AT BT I[fZdT H SHaT]
(Bacteria) &I WA €, $9® §RNI 3MUfad (Undigested) HETEEST Pl
AR (Cytase) TwMeH & gRT Uifad fam Sam €1 99 gU smfad
Mo gared Scoll a1 @ef ygrRif & AT Aol (Faeces) @ WRT ACER A
TR e & 9 2 |

g1 3T § STl BT JGMY DD AT F BT & | g7 it B
siRforam # URY M drel Mele BIRTERN (Goblet cells) & gRT
Efad T (Mucus) HIOH 1 7H, oG9l dRal @ orad & ag
AT | AlgR | 916X {hrall O 9 |

155 HIHH (Caecum)

B IO AMHERI AISH TSI B &, A< s9d 4o H ARJ@lel
AT S1fSd B B SHD dacIRAT (Bacteria) T WEISIRT (Protozoa)
Mo & el (Cellulose) BT TATHR BT F 9o <l & | Aol
BT UFIH DHac AHH H B BT © | $HBI AT i HABH 7 & B
2 |
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1.6 &Td gfie H AISE &1 ural (Digestion of

Food at a Glance)
EICIENEI ) PITETERCH (Tl HaxEeH)
SR W @ qifesnfafes wmgw R BT <o T
Yfspafed T BT THIgeRT TroligH
e v e NIRRT
fsparfed v & feftas Hlecd, e Ud olded (3= ¥9)
I.Qa: 5 Ez -
gidergsa [FAFRIBESE)
A= W & YRITF/UegST
AR e (3Tt ¥ 2 & forg TRy
ar
T T4 fieremiet
@for aqur 1 Yfspafeds X # ofgat
Tar

1.7 9d Y 9IS &I QNN T Wi Idxor
(Absorption and Assimilation of Digested Food)

HIoF & Ud gy 9l Uve I goeed ofaRen # B € o I
PIVTHT AHIT & R-UR 3MM-I1 Ahd & olel ¥ ek DHRBN (Blood
capillaries) $8 U8 TR T TRR B HIRIGRI # rawaddgar faaka
Bl T | IS BT (@I BICT A H & BT 2| &g (lleum) #
Ao Urad & JeaT AR VR & ®Y H Ul Wl 8| heEgsed
gRafdd Bax ARRKawssd # don A fd@fred ga s/
IR TG T, 9T 3rell Ud fReRiel § gedl i ® |

1.7.1 TN (Absorption)

I F G9e ucrlf BT AINNUT F B a_IER BT 2| SIeIDIe v
@l BT AU BICT T H BT 2| BICT M Bl TAf™HBI (Mucous
membrane) HI T TURAf™@A (Columnar epithelium) HIRTHTY FuH
(TMreTe-Goblet) Brel & | 3T &7 Hiadl WX AU 7 BIAHR STGAT Haedi
g JAigRI (Vill) & BT H IHRT B & I GG BT @I de
ST 8 T[AT 96 SN © |



Sy & gRT Nfd ueref @Y wh ¥ 98 fen 1 ey gryer v FATgE
AT (Passive transport) Yd ATP & SHoll & F A Afhd AR
(Active transport) B9 & BRI @eyer @ fhar fafr § 0, o @ua #

gfs @ &
Fatty acids
& glycerol
Amino
acids
Water Lacteal
[ 151 I Y I
Glucose ‘— i :'.I'_'_ Intestinal
Salts ____}. = " epithelium
[ | Blood
vessel

/) g Z:';" \
o YN
Artery Hepatic
portal vein

fa= . 1.6: Diagram Showing Physiology of Villus

1.7.2 faff=1 di9® u<redf &1 GNYYT (Absorption of
Different Nutrients)

oMY B Hera Ay faa=or (Diffusion) Bt 8, s orvia |foa
AT (Active Transport) Td fAfSHa 3IfAHA (Passive transport) 37T
= E@CE'\RT (Fructose), ‘T{cﬁm (Glucose) UG Telaelt (Galactose) 3TMfe
MR # Ud INfAed HT3T (Chemical Composition) H M 81 &,
e «ft 7' A= <* 9 oT808 Uwsdd Ud IR (Anderson and
Ussing, 1963) @1 8leex (Holter, 1961) & 3FAR AER AT H d8dH
39 (Carrier Molecules) URI S &1 I8 (Y, AT Y&l
(Transported material) @ Y& AFHESTT (Complex) ®I1 f3reetl a1 A
® TP IR g9 2 3R SHD O 3R BIS <d @, el Jg fagfed
(Dissociate) 81#R b &I O © |

BICT AT | A BT Ura= Yol 8 & I 9o e 59 &9
# gRafda & o & & 3= @1 SRURIT=I (Semipermeable) HHIF ¥
fawRd Bax wh warg ud forms § uga o 8-

1. HIGIEISYT BT 3IAINHUT (Absorption of Carbohydrates)—

PAEIgRCH P MALNYU AAIDHISSH (Monosaccharides) & w9 # A

wh WaE § BT &1 YE @l W 2 P ame @ MRy dieidewgew | ST
greyg wrEHt 31
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LT

(Polysaccharides) @ folU R (Impermeable) BN ® | ofdhe aciAe
# denfal 7 I8 urn {6 eiftre W | SdeNed I @ gurefiferaH
@ gRT A B € wefe a8 fde AEn # foy S| wrg w9 |
HE SEUBRIgSd I gURlifod @ IR § ygad § el I8
SRHaNSSd HAlecd (Maltase) Ud olacd (Lactase) U~IgH @ gRI
faafed g0 €1 sufud vd erenfid Sedawssd =i # U oM arel
Sl & forg WIeH &1 BRf dRd € |

fafr=1 yeR & WARIONsSd  (Monosaccharides) a1 <=1 #
genfya B g | frfaRad oa # fafi= erawmsil (Sugars) &1 m@@igor
URT ST B Alelded, @, Haerd, i (Mannose) STSAN
(Xylose) 3Mf& U™ (Pentoses) ST Ud SIATGRIRISAN @ M7 BIC
B € 39 BRY gdarTd (Hexoses) @I MUerm e dgam | enfyd
Il & |

B HAMIaRged  (Monosaccharides) FIfSHa AT (Passive
transport) ® FRT MG B T 9 A & ia =i
AaNSSd &I AFEdl Wb DIRGRN (Blood capillaries) 1 3mUel
3fde Bl &, $9 BRUT 3] (Molecules) Mf¥pa wu | =ifdl &1 feawr
(Lumen) ¥ b # BId g1 9 Ay #§ oIl (Energy) @1 SMadadl =&l
B © | AMNIGRIgST Afthd IfATHA (Active transport) @ gRT |1 2Nfyd
B | @Y Nat @l SuRefd w— fRk 81ar 21 ifme & a9y
@I (Sugar) TS dEd  (Mobile carrier) ¥ fAddx oy aE®
8197 (Sugar carrier complex) @1 AR | AEDH DI Holl DI MITABA!
B 81 Na', ATP & Soll UG &I Y9IfAd a1 B | ASHIT & NI dl
X ATRIfAAT (Thyroxine), 3RT YR uf*r ¥ wnfad w1, faeifi= B
T RIHE WA B g W AR Bk 2

2. WA BT AGYNYUUT  (Absorption of Proteins)— WE=T
(Proteins) WAV (Proteases) @1 fhal & gERT MMl 3l (Amino
acids) # faafed B0 &1 Al o faf=T MR (Molecular weight)
® IR R A= &R & gRT 9fd 8 2| Temsd (Glycine) 1e®
T | T gIar & $9d 9Erq Telfid (Alanine), RIS (Cystine),
CfH® e (Glutamic acid) 37T | o-3FHI 37T Afsha sifre fafer
& gRI eNfd Bd | frsad (Gibson) Ud o= (Weisman) < 1951 H
v fhar 6 oMMl ol &1 WIwuT U e e fafd
(Selective chemical process) Bl & difd o -3HIAI 37l 31T 3MMftcddl
MR (Optical isomer) @1 3T 31fdd Tedr & [T 81 | a-
AT ore ISP SfrT e & gRT OIftT B 1 Bt Seuersed
(Dipeptides) @1 ®H/HE AT WG BT B Afed 9gd @A
e (Pinocytosis) fafr & grRT Q:P{Uf AIEH HO7 T 81 Fad
2| WA (Proteoses) Td U (Peptones) Helelid &id T T

gog ) SAdl B ST HAGRT & gRT My TE B F |



3. I9T BT AGINNUT (Absorption of fat)— ura= fafy & areia
qa]  (Fat) FaRfA (Glycerol), <SfRavRigsd  (Diglycerides),
AMReRIged  (Monoglycerides) Ud ¥ad— daT 37l (Fat acids) &
fasror & fagfed &ar g1 991 &1 If@uiwer Afhy SIATHEA  (Active
transport) fafr @ gRT & 8| fawRia (Glycerol), 3MEFI | ol
# goT SIaT & qeIT M ¥ Sraenfyd 8 W 7 |

AT R BT ANV BT SIbIoId/STeRTT (Hydrophilic) BT &,
Safs STd O] YR & A 3R BT WINUT BISSIBIGdH/STATRI
(Hydrophobic) BT | fF=/@H MR & o1 37T a1 ®feg &
AT B T § | Sed MR B I I Pl AU I9 qDb Aol
BT § W9 d% gfeld ®©Y AT gaefiel faven # g 8| sreifq awn
IF-fuT Favii fsor/fU o1avr (Bile salt) @1 fsham @ gRT o1 3T @
AT S Goig B80T & g9 B A1 B gRgIclthe fhay/siardatd®
o3 (Hydrotrophic action) ®&d % |

4. STl T AT (Absorption of water)— Ul T SENIEN
MR W URS™ BIAT ©, i I8 My vd g w9 ¥ o= H gl
AT 8, 39 BRI UFT BT O G w9 3 A H e g A H
15 3 20 foreR o 24 =< ® offdl @& gRT MM Brar g1 U @ 3
# T B Sedg-eM=ig Hagd (Gastrointestinal Circulation) H&d % |
IR (Osmosis) IT TRIERYT A g & @iy & q= fafer g
2 W®ifd Ao & WRRUT G (Osmotic pressure) H18H (Chyme) &
<9 & 3 BT B

5. faefi=a @1 S[@¥NWUT  (Absorption of Vitamins)— ol
H goreial fae®=g &1 sraeiyoy, fddRr (Diffusion) @AM A
@ GRT BT © | 991 goed faefig &1 saenvor e &1 SuRefq
H uAcdImIgsS o (Emulsified fat) & @1 g1 g1 faeiff= B, @&
ANV % oI {B MIRE BRD! gRT far 1 2 |

6. Wil <I9ull &I SHUT (Absorption of mineral salts)— 3T
@ gNNfem™ & gRT B AGEfAG Tl T e fRAr W@ g |
=il & fafr= &= ® gRT aIgdEe (Bicarbonates) T 2NYUT BT 2 |
AIfETd, WA T4 FARES IAMT~T 6l ATl digal | T & Sdfdh
FNRRM Td Aohe MT~T BT AT HfSS A BT | S 3= B
O AT & ENNIl BT YW I BT 2| dANISS, AIfSTH
AT & AT AN BT & | g (Iron) BT GO SLSH H Bl
g AT DfeTrad BT JINTIT ASTH =T BT 3yer N iy I B 2

7. R’{\W 37T &I I[AINYUT (Absorption of Nucleic acid)—
Jfaad 37 (Nucleic acid) &1 fawRoi w9 *Jfderamass (Nucleoside)
BT 2| FAYLH YfdAS I BT A & <X JIRYAY. Ud AT &
Jfeaararss  (Nucleoside) #H A WSa=Jfdeigsl (Ribonuclease) Ud
ST RAY[FATS (Deoxyribonuclease) &1 SURART # BraT T |
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s SR HB AT gl H AU T ddd BT M H
gIdT © dfcds SMER AT & 3= W § W) &1 21 3MER A1d & fafr=
AT @ RGBT T & §RT 3Md RN BT raenyor 81 b 2 |

1.7.3 EIfIHRT (Assimilation)

ST WIoT BT INR H SYANT fHAT ST WNhRoT HEardl ¢ |

3 B! TIfAd HIRGRI gRT NI Uy I weR # ugad
g ¥ Ut SN— T@, o erd, iR, oMY e,
HRpIffied, aRar, ST, aaor qen faefira nfe $fR e # &d
g BRR 3 Wl el @1 SavTdarER W@ IRR B HIfERl
faaRa a=ar & 5 ad gRAT BT gab PIRMBIN T80T PR FF Bl FH{0T
BT B | INR P 3 HIRBIY 39 N¥H dedl bl SUTTad (Metabolism)
B AEYHAGAR  T8Y Bl & S8l U GRICIISH/ BIRIbE
(Cytoplasm) ®T & 32 g9H: SOH fael= &1 o 21 s &l uaredf &1
iR FEd 2 |

Small Intestine
Fi

X Carbohydrate Fats Proteins 7
[ % i
gﬁ:sg;?z }\ Fatty Acids & Amino Acids
\  Fructose Glycerol
W F Adipose Tissue

Hepatic Cell

A E;_ Fats Stored

Galactose Glucose Fructose

J

Galactose 1-P

// '

Glucose 1-P = Glucose 6-P == Fructose == Glycerol

Fats
Fatty Acids
// ” 'y
Pyruvic Acid -+ Acetyl CoA

Glycogen | “

(Storage) Oxal tic Acid Amino
Oxaloacetic Aci Acid
/f-: \
} Glucose / Citric Acid

Krebs f j

{ Cycle
N

Ketoglutaric Acid

Deamination

Urea

[ Glucose Amino

Proteins “== Acid

General Circulation

Tissues

fa= . 1.7: Diagrammatic Representation of
Transformation of Food in Liver



BN (Glucose) 3ME wrETERET USRIl &1 YA demdifers qreT Ta AT
(Catabolism) & ST SR §RT Ho-SHTGH H BT & | $B NowRiel
AT a3 BT SUANT W 3= B B forg Brar ¥

feagofy
1.7.4 HAANT (Defaecation)

P (Colon) H T=TSHI & MMd & HRUT Bl YHR &I Urad el
BT ¥ | 3BT PG dae &g =R (Mucin) &7 9 R € |
B (Colon) H IUReIT HEoIdl SFIRAT TAT WIS HIgH (Chyme)
Ao &1 fBvas (BH<eH-Fermentation) T \eTd (Putrefaction) A
T B |

P (Colon) @1 TITH®ET & HIRTHIY HIoTH A MR STel q
QT BT O] BR WXh H UGAN] © | 9 YHR AUT 9IS IES/Hel
(Faeces) &7 ©U o ofdl &1 ILH H I8 BIC-BICT Mo & wY H Bl
g |

P A A S & AR (Rectum) ¥ UgadT 8, a1 e (Anal
canal) &1 URRT R Bax TAER (Anus) & WS <l & AR AA

o\
a1} el SIaT 2

HTHRT (SIUTHN-Coprophagy)— 316 U+ T & e A
B YT W oldl 2| T WG UH R B WO B & IR H g4 7|
v IR H Ao # SuRed Aoyl (Cellulose) &1 urad gof =7&F grar
g, 3T A B Y @R Eufad Rl @) warex gof o ur dar
2| IAH DT $H 3MEd BT AT (Coprophagy) HEd ¥ |

9N 9rfad SIfaw (Check Your Progress)
1. @R gRaffd sy 8

(@) TARIBIGE P TP H

(@) ™ P At H

() 99T BT a1 3R H

(@) W B S et |
2. O &1 97 & B

T~I8H & fehaT gRT 99T BT UTa=

)
) U & oY a9 BT AR BT
) g uqrelf B areR T

) WEN & Ured &1 e ST
greyg wrEHt 35
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3. SRR BT P AegH fhdd BRI 87
(@) TRgd WA & gRT opd & AT I
@) 9 & SmaT 9
(M) Yfsparfed v & SMaT |
@) IRgd af>rl & gRT HCI & Sad 9§
4. T H HogallSl &I Urad BT B

(@) o H (@) ®red #
(M) vuf~ead H (@) fo=f) & =1
5. I8 T~IIgH Ol 7 o 3% IR 7 8 &R Aegq § B HRal
3
(@) foad (@) uftad
(M) erfer (@) w=ftas

1.8 W TATYAd / Herdifersd (Protein Metabolism)

1.8.1 Hcraifersd (Metabolism)

(Metabolism = Gk. = Metabole — Change — gRaci)

“HIRTHRN B 3MPad  wcH!  (Molecular  constituents)  H
INARIME H/UFARYT (Chemical transformation), UfaRem= (Replacement) Td
TITARUT (Renewal) FR=R 1 W&d @ | oNfYad @cd &1 59 IRIH
3T (Dynamic state) ®I TITYAAT (Metabolism) FHed & |”

AT

“Toild B IR & 9og gt & Iaafe wuRo ¥ B9 drell
I Yifde Ud e Ufhanit dl aamuEd Am Aerdifersd
(Metabolism) &g & 1"

groft @& faf= foearel @ forg it SO (Energy) @1 3maegdsdr
B B 1 Sl B W SHaeml &1 o= o a2 SifaRiIol= ardraReT |
o B B | Mo IRR A U @ g ofaRiiyd BT ® den dre #
HIfdw  (Physical) Ud INrafae  gfbarlil @ gRT Yo @
RIS W/UARYT (Chemical transformation) 1T & | YRR # UG @
9 BURRY & foy R 89 aTell wRa Wifds vd s forameit
B WH BT A FATTAT (Metabolism) HET E |



Structural macro-molecules
of the organisms

Anabolism €——————

Products
of
digestion

Ingested Digestion

macro-
molecules

Catabolism

Inorganic product + Energy
(CO2, H20)

&I . 1.8: Uses of Food

1.8.2 W< TATYEA (Protein Metabolism)

WM’ (Protein) g Wb AT & forar —r 8| (Gr. Protos-occupy first
place) 3HdHT I URMIE mavdd Uy BT 21 W HIRGRI
@ HCHl B AGATHG S AN © | I8 Aoilg ol & IRR BT 14%
qM J9 UG YD IWR BN 75% WET AT B WA SHEI Iml
(Amino acids) @1 @R | I Af¥F AMPad YR arel UielFR
(Polymer) 8 | MERT # AT o1l HHY: Ml (-NHy) Ud wraifaTe
qu (-COOH) §RT Udh-g@k 4§ Haforg v&d 21 ol e’R @ g
(Growth), Tc-the @ "™ (Repair) Ud dIMIDROT (Renewal) 41
TRd: A §RT 28I ¢ |

WEH TAOEd Ud Sffed Ufhar 8| Wera Ml arell 9§ fAffa
B 21 IRR H O THN/AIT BT WU § @ T, d9 AURd
TeeoE dR-ER Said B9 o el 1 A9 e el @t fRfor
Fraesged (Carbohydrates) a1 a1 (Fat) Tam9ed  (Metabolism) &
g AP & WERYT & gRT 8IdT & | Ml 37l & JaRATBRT |
CO,, NH; Td H,O &9 €| IR I # S gRan # uRafda &
ST § R T & w7 # 9eR Aad Il 2

WS gh WIoM o & IWRI AT b | IMIAT 3l @l AT H
Ry gRacs T8l 8T 21 oAl sral &1 7 ReRr & & fou 9o
(Kidney) foRy @R oxd g1 WA &1 IuanT onalR® afd @ gfd &
ferg oY 81 |eparr B |

WA= UEE © g SFIHT 3l § uRadd & O g oife
OIS BT IFFAD (Structural) SHTg B © | IIORIT 3§ M1 okl BICT
AT H T & ERT @ R ol S 2| b AP Iha § ugal
<dr g
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SN T 3FT BI/YUSISi M 3Fel/TRIgd (Endogenous
amino acids) ®ad B dfeoNd MMl el Yadroi= IHEl URIsH
(Exogenous amino acid) HEATT & | Tdd DI HIRIBISI H SFAT 7T BT
HUSRYT (Pool) HRd & |

Endogenous sources

Exogen r ; .
0genous sources tissue proteins

food proteins

Synthesis of man
essential amino acids

¢ Synthesis and
degradation
Amino acid pool |€— liver cell

Digestion and
absorption

Renal
excretion
Transamination and

deamination

) Essential non-protein
Excess_ amino nitrogenous tissue
acids constituents
) Ammonia
Liver ¥
Urea
a-Ketoacids
Oxidation

Glucose ketone bodies

Acety-CoA .citric acid cycle

i

CO2 + H.0 + ATP

I3 #. 1.9: Metabolism of Proteins

SICFMeE  (Deamination) AT fauiifiarv— o= srall @
ASCISH FHE BT IMIMAT & w9 H AYT99 (Removal) §7d IfT€CH
DI TAH JAAWRIT T M Al B WA T (-NHp) & 39+ @l
far @1 93 gRT U8 diel 3 (Keto acid) # gRafia &1 S g,
fIEAIHRoT (Deamination) &&d & | AT S 37T & AGHI-BIeT Il H
gRacd & HAY SATRAIBROT & §RT SRl A8 @& 8cd &I Ufhal &l
fauHIRoT (Deamination) H&d ¥ |

fauHI@RoT (Deamination) fafdy ¥&R @ T=gAl @1 fhar gRr

BT & e SfeRNBRT (Oxidative) AT STefeee (Hydrolytic) Bl 88—
(a) Sifefi®myor fagdi-ii®zor (Oxidative Deamination)— 9 TSR
@ gfhar Fifds (Flavin) ToTsHl & Udh AHE §NT SAIRG il




g o F®! 3T areT SRS (Amino acid Oxidases) %&T ST
2| I8 fpar fFr=faRaa ver @ 81 28—

() S=@ oot & wiPRl H eI (Ammonia), JRAT
(Urea) Td IR 3 (Uric acid) ¥ uRafedd &= fear Srar
gl U fhur <1 uaRemel # ekl 21 v oraRer H
fegggIvST (Dehydrogenase) -H® U=ITgH &1 Sufkerfa #
M 3, SHMI 37l (Imino acid) # uRafda &= feam
ST § T U BT Qe 370] dTex et 8-

NH»
| dehydrogenase V4 NHO
R—CH + HxO » R—C + NH;3
| —2H N
COOH
COOH
SEIEISES) (5 arT)

(i) TN T H 3AMI e, 5Td & ART fhal TRad DI 37
(Keto acid) ST & Ud SMHIFRT Hh HR & SR o—

NHO
I 2 ©
R—CH + H0 » R—C + NH;
| AN
COOH
COOH
(¥ 3r) (@reT ara)

STAIT T ¥ 3= STeviell Bidl & | I8 IPpd H GRAT
(Urea) Td JRF 3 (Uric acid) § IRafid wR Icafid &R
& S B

SffRfTeRer  fAudiFiiaRoT  (Oxidative Deamination) fhar @&
I AT 3 @ -1 T DI 3T DY I
PIe) Il § gRafdd oxd &1 59 folv T—irsH AT 3T
JMRISST (Amino acid Oxidase) BT B S 3
RS fohar # rAY el AU MTRNSS & FodIIEH
(Flavoprotein) @ gRT Srergsifve (Dehydrogenate) 81T &
AR BRI 37T BT I9T 2| SAH U1 B e Fwafd
o-BIE] A Bl -3 ARSI & UTAN MM H
aRafda o= <ar 2|
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(b) Siat el faudfi-iazor (Hydrolytic Deamination)— o
@ IRR ¥ fAuAFIeReT @1 fhar & fou eMe oo fuEeH
(Hydrolytic) U~Igd U S & ol fo faRme epfer sral
faRyeR e geh wHUich UG e Il @l el
HIA T| TCHD Il B IMGAIBREG [AUAIGRUT H ToCAd
ST Tllgd §RT Tecid 3Fd 3R Ifd & |ared i Ha
® 3 YR Y fBU S €1 NAD H8U~Ied & ®9 § B
HRAT & Td Tob BIcl 3 Pl ST BIell o—

COOH COOH
H—C—NH; C=0
| In liver |
HCH + NAD* + H,O CH:+NADH' +H + NH;3
| Glutamic dehydrogenase |
HCH CH,
COOH COOH
(Glutamic acid) (a-Keto-glutaric acid)

HAGSG TR H I UfRAr IHd (Liver) H Bl 8| dEEEST
FIAIAT # a-HIel-TecReb 3 Fegacd! A1fTH (Intermediate compound)
H A TH T 3 UPR ST B dell M1, b & forg favelt 8l g,
S BRUT 39 INR W ESHT AMaeIS 2| o I suRafia wg #
g frspIRya 81 Il 7 |

R a1 =T (Transamination)— T 3
& SFHl FHE (Amino group) FROR JATE &1 /@l H ¥gd &d o,
red T ded e W TR H fRemue @ ufhary wegwer foramai
(Intermediate reaction) @ §RT T~ Bl | 9 UHR & faverod
P UAHIRUEE/SIUf MY (Transamination) &8d & A1 OB
I Udh MM g ¥ Pl 3Fd (Keto acid) & @rel |98 (Keto
group) H WIFTIRT BIAT 2 3R Td MM 3FFel Tl diel RIS (Keto
acid) a9ar ¥ fhpwr RaRifear &t & &R gravfaeR™
(Transaminases) U~TgH & gRT SR Bl &1 37 Tigs @l
MG (Aminotransferases) ®gd 8| SFAUFHEEE  Tisw
T Hddl H TN S B AU B \e-TsaigH faRSiaTe
wibe  (Pyridoxal phosphate) @1 Ma¥AGAT BT & T8 AB-UwTgH
I g & o aEd &1 B AT © |

Tl (Alanine), VRITfE® 3Fal (Aspartic acid) Ud Tecfd 3
(Glutamic acid) ¥¥) TFITHIE # & &R B fed R

grgg @l (Lysine) U8 @89 (Theorine) &l & 2 |



SRR gfhaT A ®Y W I$d (Liver) Ud kb WATSHT Gryr ¥ FAqY

(Blood Plasma) # &Kl 2| g wfshar e w9 & a1 B3y afen #
AR, (Brain), 889 (Heart), ga®/fBs1 (Kidney) Td U=l (Muscles) #
ft Bl B 1 graufieeE gfthar # TSR (Glycine), IR (Leucine),
TR (Tyrosine), T  (Alanine), WfeM  (Proline), 3MSiiATSH
(Arginine), RIS (Histidine), UIficd 3l (Aspartic acid) Td
TcAd o (Glutamic acid) |fhd ¥9 9 B FRA 2| T 3Fl
(Glutamic acid), 9gsfdd 3 (Pyruvic acid) @ AT fAddR 3rewI-fael-
TcR&® 3 (Alpha-Keto-Glutaric acid) Ud Telf™9 (Alanine) &1 =TT
=

(1)
COOH COOH
H—C—NH; CH; Glutamic-Alanine (=Q CH;3
| Transaminase | |
CH> 4+ CO CH, + CH-NH:
| Pyridoxal phosphate | |
CHa COOH CHz COOH
COOH COOH
(Glutamic acid)  (Pyruvic acid) (Keto-glutaric ~ (Alanine)
acid)
(ii)
COOH COOH COOH COOH
CH> CH> Glutamine CH. CH;

| | Aspartic Transaminase |
CH > + C=0 CH + CH.NH:

| | Pyridoxal phosphate | |
CH.NH, COOH C|3 =0 COOH
COOH COOH
(Glutamic acid)  (Oxalo-acetic (a-Ketoglutaric  (Aspartic
acid) acid) acid)

feoofy
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1.8.3 CTCMTM &I "8 (Importance of
Transamination)

1. 39 fafsr & grT PRy & YRR d 39 UBR BT Uh AT SUTES Bidl
2 % gRT IRR & SIR@RN &1 3FiA1 ATSgo™ (Amino-nitrogen)
&1 4. faamor fosar mar 2

QMR- TH Ul U Ao & gRT = U&R & 3T sral
(Amino-acids) @I U dxal © Siife WOl @ FumoEd/AeEiforon
fraretl @& fou smavas B T O @ oMo W U ST 3T
# T T 3T (Alanine Amino acid) @1 3if&bar g | $HB
o Srfda  erel  (Aspartic acid) @1 &I R ST B INKR
¥ veifEd i arelf @1 foAfor srrfoRad whR & BrdT 23—

(i) QA + o-BIECRS e — . UEwAd I + Teiid

3 |

(i) TCH® e + sifaeigRifed TRIS — . a-BICTCR®
I+ vEfésd
3T |

2. 7E fafr TR @1 @t HIRIwrel & urht wIcht ¥ | q50 w9 & I8
fhar IPpd (Liver) # Rl Sl 21 39 faf & gRT SFAT 3
Fre9 e # uRafda S1ax A-fe® e (Nitric acid) g% # T TR
ol IUEH PR & | {B LFAYERE fhad @it URie (Keto acid) &1
fotor o=t 8, Sifs |18fed sl (Citric acid) @ A& (Compound)
B 3

3 3%eT (Amino acids) ®lel 3l (Keto acids)

1. T 3ret (Glutamic acid) — . o-BIEFER® 37T

(a-Keto gluteric acid)

2. T (Alanine) — 5 UIISfd® 3 (Pyruvic acid)
3. VTfEd a7l (Aspartic acid) SaIevafed a7l (Oxaloacetic
acid)

3. W (Protein) Ud duT (Fats) & Udh-g@X H II<RURIAT/

ERSRas Rl (Interconversions) e fafsr & gRT & BT 2

aifrar & fafa (Fate of Ammonia)- 39 @ (Ornithine
cycle) — IRAT & AT & forg sed vd i (Kreb’s-Henseleit) @
FFAR RGN MR wffban Fr=feRad yeR 4 2—




R %, 110 @ AR IMEFREL, CO, T ATP & & AR G U FHGT
FET-Td ®BIhe (Carbonyl phosphate) IR & 1 o e &1 fovam
axRG AHRA Th H uIer o) o # IR B [T Bl B

€O, + NH,
(ASPARTIC ACID) —
=NHy 3 ITRULLINE F‘.:‘?gsp“m
ATP {3N) SYNTHETASE
ARGINOSUCCINATE 24P
Mg** SYNTHETASE
HQO 1 Mg"
H0
ADP ADP
ORGNITHINE
CARBAMYL
ARGINOSUCCINIC TRANSFERASE
ACID(4N)
ARGINOSUCCINIC v
CARBAMYL
PHOSPHATE
ORNITHINE(2N)

FUW'C ARGININE

(&N
ARGINASE
5
TO KREBS

NH, — CO - NH, (UREA)

fa= ®. 1.10: Ornithine Cycle

AYTEH FHI B dSDI B JEUMI D ATAR FaueH COo,
JrIfe (Biotin) ATP Ud N- URfeRe Tecffd 3 (N- Acetyl glutamic
acid) @1 SURARY H Wfha araem & o WK R | 3@ BIe+ SRRiiIES
Ul Afhd (Active) AT # T (Glutamine) | U SFIRT 4
AAFHAT B HEMIA BRDBE (Carbamyl Phosphate) Td ATP RIS
gfsharsll ®1 qof a_ H WAl &Rd @ | IE AT PR hivme
R¥eST (Carbamyl phosphate synthetase) @M@ TwigH &I SuRefa #
gl Bl 2 |

FIEHRIA BB, IAMHRME  CFAdE-IgaS & SuRefa #
A & fieiy Rigef (Citrulline) 1 FffT @ €1 Rigel, ATP,
Mg 3mIEl  Ud  SoiMNIfdeTe (Arginosuccinate) &l R |
JMSIAIAfRIE, 31d Mo (Arginosuccinase) UwIgd @& 1T
THRE 3T (Fumeric acid) Td 3fSiHi= # faafied &1 Siram & | afs aspa
# ERT SUART A @ faAir # 9 @ar ® 99 wg eniid
(Arginase) TITgA RT JRAT (Urea) TG MHfE # foafved &1 i 2 |
THRE 3 hd dh H IMadell URfed 3 (Oxalo-acetic acid) #
gRafdd & Sar 81 ¢FEUHAS (Transaminase) UwgH 319
Mtel vRafed sl &1 URFIURUMS  (Transamination) @) WIS
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i@ 3 = (Reduction) Td STRATTHARM gRT 1 371+
¥ gRafcdd 8 S B |

fsawraffaaeliaor (Decarboxyation)— s Hfshar § —~COOH e
S 3T W CO, & w9 H ™ 8 ol g1 ¥B AI™ & WM
AT H Ag@yul TE 2 |

DIRGRN # fafi= fSeHEifcTerst (Decarboxylase) TISH &1 &
S f& MHl 3T (Amino acid) & HETRI BB D TWIfAd BB
PIITSg-3aRIES T Udh THIF (Amine) ®I 9910 & | 39 fohameil grRT
IME HIIDH FI ¥ Agdqel garef g9d T |

H H

| Decarboxylase |

R—C—COOH » R—C—H+CO;
| Pyridoxal phosphate Coenzyme |

NH;* NH,

Amino acid Amine

S RS ¥ TN, ciH 9 eHH, e
IR A Y-3FHI FeiRR& e, TRRAM ¥ USHdF, W9 9 394
A, feedd & fgweri|, ofeii-ia ¥ eI (®ad Siavei #),
S-SR e J 5l feeME ([RIeIfE) 8nfe |

Kidney

Urine

urea U"ea”NHZ

NHi ===~~~ === \"== Deamination
e

Tissues tissu‘e
proteins

. 77 ¥
Sytemic blood .-NH Amino Proth- Fibrin- Pplasma
- acids ombin ogen proteins

Urea

-

1
- |
e |
/ Gut { \\
N e ]
: NH Amino Liver r
1 Deaminlation | Jacids Proteins
I Amino > |
F acids Deamination
f Proteins Ketone bodies
\\\ Glycogen
Sl Urea
e i

fa3 . 1.11: Schematic Representation of Metabolism



1.8.4 3 3T &1 WIdA-fed =g ugrelf # gyRad+

(Change of Amino Acid in Protein-less other
Substances)

IHHI I RT WIeH Ud Ifderamic  (Nucleoprotein) AT &
ifeRe ame @Iffal wew@ & AMfre [ &g 8| 7B Ayl ggrri
&1 g freferRad 2—

1. fpudF (Creatine), fhud BIW<T (Creatine phosphate) Ud
fpufefa (Creatinine)— € W =A@y & IS (Products)
g1 fpuds  (Creatine) SFAT et TolgRid, SfiIA - delT
AT W Al Bl g1 uRRl (Muscle) # BRBIRSG 3
(Phosphoric acid) @ AT I8 fhUE ®IW®e (Creatine Phosphate)
g 81 R srafde ot dfvs B0 2 fhed wivwe el
AGad & G99 ATP & YAMA’T # ADP W IHRIRA 8lax
Sull (Energy) W8 &1 &R &HRal = fhufcds (Creatinine)
fPede 99T €, §F H uRn ST ® 9o ARged & aarudy
BT AT AfTH ST B |

2. TfRfpA uq IARUH B (Epinephrine and
Norepinephrine)— I8 31 gF UgHd  #Hgell  (Adrenal
medulla) §RT HeINT 81 © dAT Faal afdr fhar H Agcyge

ART od & | 39 (=Aior § fhrsel oldeld, SRRIIE Ud AfRH,

ST 3Tl 3D B & |

3. URGIARA (Porphyrins)— I8 &9 U4 URICT §RT G¥aIfvd
B | Shad & forg Agwqul oFe uqrll § URGRIR™A Uiy I
2| ARICKPIA Uwllgd a2l SMrAie~ H IRGREIRE X Jgayqot
gIaT T

4. B} Jh SHIAI 3% (Sulphur containing Amino acids)—
TEh  gh Al 3 uid— R (Cystine), AR
(Methionine) TG 3HT el RIRCIF (Cystine) TI% Tcd BIdT © |
TR TSP (Glycoproteins),  RINF  (Mucine),
AHIfAUgd  (Sulpholipids), TfI®T Haw  (Nervous tissue) T
APpEd Aebed (Inorganic sulphates) & w9 H U™T  SITET
2| I8 Had (Tissue) Irell, AT, U@, R U FARN Hddl,
FIAT U Hexnel (Hairs, Horns, Feathers, Mucin and Connective
tissue, Cornea and Tendons) & TGN H BIAT © | TIH I<h
M 3Fl BT ATST | 9T $<qfei (Insulin) & AT § IUART
BT 8| TEEG GH AT Al BT MBI WRT IHa (Liver)
4 gRar & T § IWRT BT § U9 SifeRiigd HaSOs §F H
Aewed (Sulphates) ® wI H ScAfd & ST 2 |
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9N 9rfad SIfaw (Check Your Progress)

6. a8 fafer fod < & urfl S arell WidE @ srafd
A AHd § A} IMIMAT U9 FEEgee d faafed 8 S
3
(@) <SreffmeE @) vAfHAfheeH
(M) SregTftheger (&) @BIg e

7. INR FH WS BT nawidar & fog 8-

(®) df& (@) T
(M (@) 7 (@) = (@) @1 &

8. BIF-WT HIMY 3T MMATIH BIelT 27
(®) TersRi (@) waf
@M foema (@) <RI

9. A9 INR H UIY S Tl WA 37 &l H&T 8—

(®) 10 (@) 12
(M) 20 () 26

1.8.5 BEIBISS S BT IATqad (Metabolism of
Carbohydrates)

yad 9ot fHf-a-fedt 7 #§ 9o BT HRAT B | U B HolRdwy
fafaf~ s ugrl s sif<H SRl (End products) ¥ €€ I % |
M Iae galid B ©1 S el dduEd AT HerErescd
(Metabolites) ded 2| AfRHer WPRY § U9 & SR HeEEsey
(Carbohydrates) 31U+ 31~ IR 7@ ™ (Glucose) # uRafda &1
2] MR H 7P AR Hdd s (Tissue fluid) §RT I8 <A IE T
Sifio PIRMRN § Ugad & el Sfd amaRy ey & SR I8
T T HeEeld fhampl # W o] €1 39e] IR Jarmay
(Cellular Metabolism) &g 2 |

FlAEgScd SHoll & & Ed 81 & e Jg fa-ufafes &
Foll (Energy) @1 U&™ &Rd o | AERY HIoH/EMER (Diet) H H/O
DART BT M A 3P DAR], PEBIEST I U B 81 Holl & =d
& wI H JE SAfiIpd (Oxidised) B & 3R T@R™®IA (Glycogen)
¥ HUIRG/ARARIT 81 St € a1 R {e M1 37 B Bled SRIetra
(Carbon chains) &1 USRI &_d & I 941 H gRAfid &R T | A DI
BEBISST B 450-500 UTH AT BT TIIHAT Bl 2 |




Depot Fat Oxidation in
Tissues by N
j Citric Acid Urine
Insulin N }l
/ / Cycle \
—_— A N
Systematic Fat Glucose Ketone Bodies
Blood . X, 1
Lymphatic
/
Gut |/
/ "
L { Liver
Fat ¥ Fat Glycerol
From Carbohydrate Fatty Acids
FoodJ Oxidation by Ace?yl
Cirtic Acid
Cycle / Coenz‘g/me /
To CO2 + H20 Ketone Bodies/
Ketogenic 2
Amino
Acids

fa3 &. 1.12: Representation of Carbohydrate
Metabolism (Diagrammatic)

A9 AT WIORIT @ JBR AfTD/ardd Aleldl H dIod § 9 I
el Sifed dERgsed I dAdHged  (Saccharides), @R (Saliva),
JF=aTerll I (Pancreatic juice), 3= I (Intestinal juice) & TrolTgr
A femr axd €1 I8 HARaNssd  (Monosaccharides) HodmEfed
(Hydrolysed) 81 9ITd € |

Jg AHaRIgSd U H gemeid B § SR Sffd @ wgerar
@ ERT T H 2T 81 94 © | 99 & vfdfed & $leislsse sMeR A
W, TP, P Td odelsl B & | §1 Plaelgse & YU AuEeT
& gRT AM™Ia’gsd (Monosaccharides), @ISt (Glucose), eiderst
(Galactose), Waelal (fructose) dd & Silfds e fyarfdr wagd (Portal
circulation) ® §RT IPpd H o S I €| Ihad H I8 AR SN,
A JAT I[DHUAIE U@ IWR B IR ARRIaNIsed
(Monosaccharides) # gRafda g & |

A9 & Wh H DI DI AT 70-100 mg Ui 100 ml 7h B IR
Sl B AR TP DI OAET MR AAT ¥ AOd Bl B, T Thd
TN B ARG AAT B Wh F ABR TAFBIOE H uRafid wxar 2|
D W TGO & URadd H deegse UA™iferod (Carbohydrate
anabolism) @1 T sy Bt 2| Al Tb § TP B AR WEH
AHT A HH B ST & T IHd TARIDIOH H Uh 9T fafed giaw I®
H PN B wT H h B 2|
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JffSrepier WM & HIS &1 J& 9RT Flaislsse (Carbohydrate)
BIAT T | I8 DT (Sugar), HS AT WrE (Starch) & Sfce Td o (LA
@ ®T H BT 2| TR b G Sifcd HEAEIRRCH, el 6 Brad I
BT (6-Carbon molecule sugar) H ot & Sar 81 g9d!
A@ssd  (Monosaccharides) ®gd 2| [P (Glucose) Eg_c}‘?,'\RT
(Fructose) Ud ielaeiol (Galactose) AMIIdRISSH 8 | I8 Wh §RT AdHd
H Ugad © Sfel lelderel 9T Haerd bl @i H uRdfdd R &
ST & | BrafEggcd aardad (Metabolism) # &0 fidT 7@ &1 &
Bl B TgeN B [ H Haed & 9Hg SuRed IEdl B T W
HAARIT: 0.1% TP @1 AT Bl 8| I$d (Liver) & R b H
e B AT B fafea fea S g1 e § el w1 MusSR
REdl 8 TAT I8 PIRGI FAI=d (Cellular Metabolism) # W@ 9T
ol g1 TIdN™ @& OIRUT (Combustion) I GEA AT ffaRfaHRoT
(Oxidation) ¥ ™ (Heat) TG YNNG ot AfFd gkl & g v,
9. TSHRIA-¢R—BWe  (ATP-Adenosine-Triphosphate) @& ®©d #
WAfed fHar Smar g1 o AMwAd Holl 38 (Preferred energy fuel)
W 8 wife g8 Sof vd FdwRh &1 9e 3resT Wd g IHd H
IO Pl ARG (Glycogen) H uRafdd @ faar Smar € s
aftrs AT PIRERT & SUATT @ fv Afud e R e B
|©Y HIAT Ul (Muscles) H# 1 dfed <&l &1 AR TN (Simple
sugars) a9RN (Fats) #§ ®UNRIG X & Okl &8 Ud Ufeu &da
(Adipose tissue) @ w9 H FUfRd I < 2 |

DIRGRN H PelEgse Iudead (Carbohydrate metabolism) T
e fforRaa aftfa afhanst & gwy foram Simar 21

1.9 V9§t (Anabolism)

1.9.1 TATSHOARIN (Glycogenesis)
TP (Glucose) ¥ TARPINM  (Glycogen) @ a9 B Ukl

TATSDHISTRT HEAT & |
D BT TAgdIo | gRad Iu= (Anabolic) T Rl T
IRR ¥ TARHISH BT GO & w9 A IHd DIRIGRI 4 Td o Ui
BTSN # Brar 2|
TS HIORN frfeRaa axot # T 8-
() PRI H UgIHY TP Bl BRWBSIBIU (Phosphorylation)

BIdT &1 gaaIdigol (Hexokinase) AM& UwoilgH Ud TleARIA
TISHITme (ATP-Adenosine triphosphate) &1 IR # o[




Ugel BIEIR® a7l (Phosphoric acid/H:POs) I fhar oxe 9ryT Y4 AT
THTI-6-HIE (Glucose-6-HRHe) I 2 |

(i) ®RHEa d IuRYd  T~IgH  BIhI-Tgdiged  (Phospho-
glucomutase) TDIF-6-BIRHT B TqDHIF-1-BDhT  (Glucose-1-
Phosphate) # dgerar 2 |

(iii) TTPE-1-Biewe @ IRFST gEBwe (UTP) ¥ ifafhareta
AR IRFEA-TZ-WRWe 7gd™  (Uridine-di-phosphate glucose)
A{A T B TAT ABEMS WRBE b B O 2| T
NfATHAT ToTTgH UIRT BIEhRIgert (Pyro Phosphorylase) & gTRT
gl BIil © |

(iv) IRRA-IE-PROCIIHNE & AfhT @ & UIH B,
TASHIOT & AR (Terminal) To[®IA (AR (Residue) ®I
A HET B AR [H TARHNRSH ¢ (Glycosidic bond) I
g

Ig fopar Tergaro 9SS (Glycogen synthetase) T=IIgH §RT
ISR Bl © U g4 IR Sedi¥he (Uridine diphosphate)
W Bl |

(v) 3@ TP 3 Yrollsd IRFET SEHITWE T HI TASdIo H
gRafdd o 2ar 2|

Glucose (Te[@1¥) + H3PO4Phosphoric acid (GR®BIRE 31+)
ATP Mg**l gaATmTSol (Hexokinase)

feoofy

Glucose-6-Phosphate (Te]eh1¥-6-Th <)

l BIEhITe[hTRICST (Phosphoglucomutase)

Glucose-1-phosphate (F[ehT¥H-1-BI¥H<C)
l HRBRIgS (Phosphorylase)

TGO + BIhIRE 3T
(Glycogen) (Phosphoric acid)

1.9.2 TARPHIFSHTATSRE (Glycogenolysis)
RSIEE IS G IR BT ol oS A - & o I -2 o | E |V B S LA
(Glycogenolysis) @ealrcl 2| I8 fhar aa (Liver) H BT B |

TATg ISR ferforRad =axon # of 8t 8-

(i) PIRMHT BT Uh TIZH BRSS! (Phosphorylase) TATSdIo
DI TIHNI-1-BRDT (Glucose-1-Phosphate) H It <dT & | o T
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(i) SO U~IsH-BIhIdRCS  (Phosphoglucomutase) Te[dIa-1-
BHS B, TgdE-6-Biehe  (Glucose-6-phosphate) H TfRafda
FRAT 2 |

(iii) TPE-6-BIFhT, THd DIRM@ERI Ud M= oIl (Intestinal
mucosa) @I BIRTGRI H Tq®N (Glucose) # uRafdd &= faar
AT ®, Sl U PIRMGR H I8 TP IG-6-Hhiehe, Ta9d dh

(Respiration cycle) § TEadHR Holl I~ HT ¢ |

W | THT B FHRI AHT 80-110 mg Ui 100 ml b a1 &<

=

JFITERT 8HIF (Pancreatic hormone) @M (Glucagon) Ud Usgiedl
gMM QU (Epinephrine) | TeTS®ISTHIGTS NG @1 &% H gfg 8Kl
g

Glycogen (FATg®IS)
l HRBRIGS (Phosphorylase)

Glucose-1-Phosphate 7¢[pT¥-1-HIBT

l Phosphoglucomutase (BRBIc[hIRIC)

Glucose-6-Phosphate (Te]eh1¥-6-th <)
l Liver phosphatase (Igd Hiehc o)

Glucose + Pi (Inorganic phosphate)
TP I[HE D BT

1.9.3 Y@ (Gluconeogenesis)

a1l (Fats), WA (Proteins), 94T 3l (Fatty acids) ¥ 98 @I’
(New glucose) dAQ S @ U @1 DI
(Gluconeogenesis) B&d & |

Jg fhar W1 IPpa PIRERI 4 sFe Sfcd U=~iigAl &1 gishar
% NI Bl 2 |




» GLYCOGEN.: '
l_PHOSPHATAS
GLUCOSE-1-PO, “%:."
Ll PHOSPHO  +*

. GLUCOMUTASE *
GLUCOSE -6:PO, * I%.*
TR LVER
"1 .+ yPHOSPHORYLASE
GLUCOSE:, & +* "\

(Adipose i/
tissue)

2 (a)

a3 . 1.13: (A) Process of Glycogenolysis in Liver Cell

(B) Process of Gluconeogenesis in Liver Cell

TIHIRASHRIE  (Gluconeogenesis) ¥ FHEMUT Uqd FAIAd®
92l (Metabolic pathways), ¥ fFreforRaa foramd wmT ol 8—

(i) UTS®fd® 37 (Pyruvic acid)- & gRI SifqiARIe® 3T @
AR H BIEPIgTel Ughidd F &I UG — Fa9 Ugel ATP & 377 &
Fg W URHAd A BT JfdAAINICd A H BT RIeidmRoT
(Carboxylation) BIdT & |

Acetyl-CoA
Pyruvic acid + CO; + ATP + H>O — Oxaloacetic acid + ADP +

Mg Pi +2H*

MRTANRIfeH 3reT SN UIgHidd dreiailelst (Carboxylase) §RT
SART afafhar &1 S (Product) 81T & Riadr wsciaiivgar &
Wik NADH- Yo U&  Uw~iigd Hfoid  SEEsiviel (Malic
dehydrogenase) §RT Hfeld 3Fel # 3MU@d= Bl © | S9d UvaNq Hfdd
3T ATgeIpivgar & FART # Bax Shage # faaRd @1 orar 8—

Malic dehydrogenase

1 ic acid + NADH + H*
(a) Oxaloacetic acid + N (In Mitochondria)

» Malic acid +
NAD*

qIyoT UG FII9aY
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(b) Malic acid Membrane of Mitochondria  yr.jic acid diffused into
(From Mitochondria) (cytoplasm)

Cytoplasm
(c) Malic acid + NAD™" yiop » Oxaloacetic acid + NADH
Malic dehydrogense LU

4

PINBIGT H TSH  BIEhIgATd  Ugwdd  BEdRITbIgol
(Phosphoenol Pyruvic carboxykinase) §RT SifeicligRifed el &
FHBIAE  (Simultaneous)  fA@EifRTeldRor Td  HIEHIRHRT
(Decarboxylation and Phosphorylation) & ST ® |

++
Oxaloacetic acid + GTP M_g» Phosphoenol Pyruvic acid + CO»

+ GDP
(i) BICH 1-6-SISHITHT A WHICTH-6-BITDHT B IURI—
BFTT 1, 6-SIghIvhe BT Sofuecey (Hydrolysis) Uh faRre ggH
HACTd 1, 6-SIShIRCSl §RI ISART BIAT & | Tf@Isioad fohar &
I USwAd IR qAT I3l BRMel & @ H gRaad &
foTe u% o #ew@yol ToigH © |

Fructose 1, 6-Diphosphate + H,O —— Fructose-6-Phosphate
+ Pi

(iii) 7[PTH-6-BITDHT D SIel AULCA §RT To[dIE &I fHior—
TIHNI-6-HIFBHE BT @ H IR Th fafte wRmes g,
THTH-6-BRMCS gRT IRT BT © | I 3Afdl (Intestine), IHd (Liver)
AT gapl (Kidney) § URIT SIIAT & | 9 Dl H ATARIGATTAR b
Th H g I 2|




Hexokinase or
ATP
Phosphory- Glucokinase
lation ADP

Glucose-6-Phosphate

J [ Phosphohexose

Isomerese

| Fructose-6-Phosphate |
ATP ~i F Phosphopructo-
kinase
ADP

| Fructose-1, 6-Phosphate |

4

Aldolase
2Md. | 3-Phosphoglyceraldehyde |
Dephosphory- 2 NAP H3PO4
ep |§tsi§n oy "’Phosphoglyceraldehyde
2 NADH +2H Dehydrogenase
2Md. | 3-Diphosphoglyceric Acid |
2 ATP | Phosphoglycericacid
2 ADP . Kinase
— | 3-Phosphoglyceric Acid |
2Md.
l {Phosphoglyceromutase
oMd. | 2-Phosphoglyceric Acid |
H.0 4 Enclase
2Md. 2-Phosphoenol Pyruvic Acid
2 ATP
S Pyruvic Acidkinase
2 ADP ./
Al bi
2Md'A bi | 2-Pyruvic Acid L naerobic
naerobic
o | - T,
;" 4 Aerobic : ~ Ethyl
Lactic ’ Acetyl H Ny Alcohol
Acid ¢+ Coenzyme-A ' ~
. 4 ¢

Muscle Transport

System

and

Contraction Bacteria

To Electron \ In Yeast

o= #. 1.14: Glycolysis

1.10 To[@I &I 39ad (Catabolism of Glucose)

W™ & IRR H @ IRR B DIRTDHRI H Holl IdTaT BT BRI
Hd] 2| IR B IR B PINRGN SMTRNSH Bl h A oAdY, Holl
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IATEd USRIt BT SIRT (Combustion or Oxidation) @Rl & | STROT &
39 Uik @ SmEd  (Catabolism) HEd T TIHN BT IUIY
(Catabolism) fR=ifeRad i ==on # B1dr g

1. TASHIIRT (Glycolysis)
2. USHAd A BT YRICISA  WEUISH-—T (Acetyl CoA)
Jfirefea femmEifavere™

3. @49 g% (Kreb’s cycle)

1.10.1 TATSHIfART AT @I ATFAHIOT (Glycolysis or
Anaerobic Oxidation)

TATR PRI (Glykos = sweet HIST, Lysis = breaking TeAn) g9 fobar H
P B USHidd e H fdEed B 2| e hawwd e
@ TP AT W I AT USHiad R (Pyruvic acid) # rgafed g & e
ATP & 2 U3l &1 Wi &l € | Temsaliaid fhar # sifailo a1
MaegHar 8l gl B | I8 T HIRET & SIR¥EE # B ¢

9 fobar @7 @ ST @ 9 9@l Embden, Meyerhoff and
Parnas 5 @ o, $9 HRY O a1 &) Embden-Meyerhoff-Parnas
pathway or EMP pathway &&d % |

TSI &1 fopar ferforRad 9 =Ro # el 8-
1. BRWEIHIU (Phosphorylation) @ fham & gRT ¥I& & AT

BIRBC Bl ST |
2. YT BT fa&a (Splitting) BTHR QT 3-HIETgh MM BT =AY |
3. UISHidd 3T B QI MBI BT AT |
BT BT BB IHRUT (Phosphorylation of Sugar)

(a) FIUIH TIHN AU ATP ¥ UH BIEHC FHg oIdx odaldlgol
(Hexokinase) U-ISIigH &1 IURART # To[dIF-6-bikbe #§ uRafda
1 ST 2|

Glucose + ATp _Hexokinase 1,000 6-Phosphate + ADP
(1 mol.) Mg™ (1 mol.)

(b) EMEAIHROT (Isomerization)— THF-6-HIFHT 3T FHGIA!
pacId-6-hrewe # gRafia 8 i 2 |

Glucose 6-phosphate - » Fructose-6-phosphate
Phosphohexoisomerase
(1 mol.) (1 mol.)



(¢) fgdrm BIRBEABIOT (Second phosphorylation)— S THR AL
BU HACIF-6-BIEhe BT ATP §RT Ya: BIEHSIHRT BIAT & AR
Hacd 1, 6-SIEHRWE F9dT 2| I8 fhaT BIEpIRacIdIg-Tol N
(Phosphofructokinase) TiigH &I SURfT # <l 2 |

Phospho fructokinase
Fructose 6-phosphate + ATP » Fructose 1,6
diphosphate
(1 mol.) (1 mol.)

(d) BrRPIRaaRgs &1 T (Production of Phosphoglyceride)—
Haed  1-6-SEHIThe Ul  Uilgd @l  Hgrgar 9
3-BRPIRARCSEsS Ud SEesSia UHIeH BR%be & UH-Uh
Jopel # srqEfed & AT 81 g8 S 3-%red drel Alfle § 3R
JMGAMNST U=oirsH (Isomerase enzyme) @I IURAT H Uh-gax
¥ ®UART B8 ¥8d ©| dRdd § 3-BhRBIfaRfcsegs fhar |
SN-OR SUANT BT XS ¥ SIREISgINITHIE  Bihe,
3-BRBIRRfceelgs § wUIRd 8idl I8dl 2| 3= Pad

3-HRBIFTAR{cSEgS & & QT 377 a7d 2 |
AP UYANq 3-BbIRdfceege BRGNS 3k I fohal wxa

1, 3-SITHIEhIRRfcSgsS 94T & |

Fructose 1,6-diphosphate Aldolase. 3 Phosphoglyceraldehyde
(1 mol.) (2 mols.) WL Phosphotriose
Isomerase

Dihydroxyacetone phosphate
(2 mols.)

(e) BITHRSAYE T 1-3 SIBIWPIReRfcsgss &1 fAHior
(Phosphorylation and production of 1-3 diphosphoglyceral-
dehyde)— 3, BHIhIFRcSegS, BRBIRG 37l (H;PO4) & AT
frar feggeITN (Dehydrogenase) Twiigd &1 SuRefa # 1-3
SIShIThIToRfesgss &I fid &xdr 2 |

3-Phosphoglyceraldehyde + H;PQ, Dehydrogenase 1, 3 Diphosphoglyceraldehyde
_—
(2 mols.) (2 mols.) (2 mols.)

() fasrssIoF®RoT dAT 1, 3-SIEBIEPIRaalR® e &1 fmfor
(Dehydrogenation and production of 1, 3-diphosphoglyceric
acid)— 1-3-SSHRPIFTRCSESS, SEHEhIRdicSEEs SIBlg-
SISl Twatrgd @t SuRf # 2H TRATpel & @ <ar 21 T
A NAD (Fapifeamiss ufeie Sefdadicss) d8-U~isH
(Co-enzyme) @& gRI U8 o oI <0 & 3R 1, 4- SR
SEHRHIREIR® 317 (1, 4-Diphosphoglyceric acid) 90T T | g3 At 55




qIyoT UG FII9aY

56

Y STTETH
greyq wrEHt

(@

(h)

(@)

1-3 SRBRDIRAART 3l H [dH Sod Holl dldl BIbe FE
fdetay ADP 9 Hth 8Id) ATP 991 & | U (] @ I al
3] 1, 3-SISHIEHIRTARE el 9 & 3R QI Y ATP 1 a4
g BRMe & Fhd I & A 1, 3-SBhINeIRG 3,
3-BRBIFTIR® 37T H ®UaRd 8 SIdT 2 |

Diphosphoglceraldehyd
1, 3-Diphosphoglyceraldhyde + 2NAD IprosprogTecTaeeyee

(2 mols.) Dehydrogenase
2NADH; + 1, 3-Diphosphoglyceric acid «———
(2 mols.)

Phosphotransferase

1, 3-Diphosphoglyceric acid + 2ADP
(2 mols.)

2ATP + 3 phosphoglyceric acid <
(2 mols.)

HAEQIAIaReT  §RT  2-BIIRaaR® e &1 fHior
(Production of 2-Phosphoglyceric acids by Isomerisation)—
3-BRBITAARE 3, BIPIRAAERCS Tisd & SuyRfa #
2-BIRHIReaR® arel & AR 81 ST 2|

... Phosphoglyceromutase L
3-Phosphoglyceric acid » 2-Phosphoglyceric acid

(2 mols.) (2 mols.)
SIEERYM §RT BIEhIgAld UIg®iAdd 3l &1 fAfor
(Production of Phosphoenol pyruvic acid by dehydration)—
2-BIEPINERNS 3, Al Uwollgd &I IR § T 377 el
RANTHY 2-BIEhIgAT UTgHidd 3T g491dT 8 |

... Enolase ..
2 Phosphglyceric acid ————— Phosphoenol-pyruvic acid + 2H>O

(2 mols.) (2 mols.)

qiswfdd el @1 fHioT g g¥d IR ATP Sdied
(Production of Pyruvic acid and II ATP generation)— 3ff<TH
TRUT | 2-BIEDISATA UIgHidd 3Tl 30 HIFhe FIE P IR
WY UrgHidd 3T Bl g1 qdl & | BB §Y8 ADP ¥ fHeTdR
ATP &1 <1 8, Fiifdh TP PG A A USHdd Fd & al
3] 9 &, 39 BRI I8l 2 ATP &1 ) 1T 2 |

Pyruvic kinase

Phospho-Enol-Pyruvic acid + 2ADP —______ Pyruvic acid + 2ATP

(2 mols.) Mg*™* (2 mols.)



1.10.29 d% AT ATsfe® 3l a%h (Kreb Cycle or Citric
Acid Cycle)

39 foham &1 9uE, WX 89 99 (Sir Hans Kreb, 1973) 51 fdar o, 3
s M WR 3 fhAr B Bed @ (Kreb cycle) dad &1 59 fhar
# vfafed I8-T=TgH (Acetyl co-enzyme) &1 CO, Ud STl H fF=IIdxor
BT B 1 g8 fohar fafdy vwgwa @1 SuRefy # &g ufafbamst &1 e
SIfee gRael 2| URieisd ¥8-UisH A (Acetyl CoA) &I U 9 H Yof
AMfRAFRT BT B 39 dh H WARfed e (Citric acid) Ud o
HiaidafTd qoId dTel 3 9 © Td 3fudfed 81 © | 39Ul HRU 39
forar @1 Argfed orel = TT SIgdIdiafold 3l ah W) beEd ¢ |

PROTEINS GLUCOSE FATS

I

| AMINO ACIDS | | PYRUVIC ACIDS | |ACETO ACETYL CoA|

PYRUVIC
DEHYDROGENAS
DEAMINATION NADH +H B-OXIDATION

ACETYL CoA (2C) ~— H0

CITRATE SYNTHETASE

l
1
]
]
]
]
]
MALIC NAD 1
DEHYDROGENASE 2H 2! “207()\ ACONITASE
1
]
1
[

|OXALOACETIC ACID|I 40)

NADH + H = =,

(4C)

V) CIS-ACONITIC ACID | (6C)

H0 —y| ACONITASE
ELECTRON
TRANSPORT
SYSTEM

FUMARASE
H20

FUMARIC ACID (4C) ISOCITRIC ACID (GC)

FADH; ~=3%

l

ISOCITRATE
SUCCINATE s DEHYDROGENASE
DEHYDROGENASE A L napmsn
SUCCINIC ACID| (4C) I
. . H| | OXALOSUCCINIC ACID | (6C)
oA, TD¢_» ATP |
DECARBOXYLASE
SUCCINATE THIOKINASE x i
GTD/A-ADP  NADH +H /() Cco:
H.0 NAD
SUCCINYL CoA | |u-KETOGLUTARIC ACID| (6C)
a-KETOGLUTARIC ACID
DEHYDROGENASE
CO; CoA

CH; COCOOH +2':02 —>»  3CO2+ 2H20 + 5(2H)

a3 ®. 1.15: Kreb’s Cycle
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(@)

(b)

(©)

(d)

a @ # forarg frfoarRaa w9 # 2 g

arsfe®d st &1 fEfoT (Formation of citric acid)— Usfifear
WE-TsH A (Acetyl co-enzyme A) Siifdh Td QI HIEA
arem A 8, ARSI | FAY HRAT T AR AR HEA Jh
MTanfiIfed e™ad (Oxaloacetic acid) ¥97aT & Siife Ol 9
fra®r 6-draa AIfTed ASfe® e (Citric acid) # aRafdd 81
ST 2 S B O g8-Ugd a8 ofdT ® e
g URifeer HR-TilgH ‘A’ & STl & B IMCT B |

Oxaloacetic acid + Acetyl CoA + H,O > Citric acid + CO — A

fastefiexer grRT Rauaifafes 3t &1 famfor (Formation of
Cis-aconitic acid by dehydration)— AfCH 7T BT ASiclidRoT
(Hydrolysis) UBIfTCST (Aconitase) Toligd @1 Sufkerfa # gIdT 2 |
9 fhar & I & T A Fde oar @ iR Rg-uaifes
37T (Cis-aconitic-acid) 99 SITQT & |

o _ Aconitase ' - '
Citricacid ——»  Cis-aconitic acid + H,O

STTdIoF g§RT JAMSANTSfe® 37T &I 9941 (Formation of
isocitric acid by hydration)— T®IffcS U~isd @1 SuRerfa #
Rra-tepifed 3, oo (Hydration) @1 fafr &
arsaNTsfe® 3 (Isocitric acid) # gRaftd &1 ST & |

) o Aconitase L
Cis-aconiticacld +H.O 5 [so-citric acid

faeggIfoiaRer gR1  Sifeddaaife sFa &1 fsfor
(Formation of Oxalosuccinic acid by dehydrogenation)—
SrEgSIfoST T=gH  (Dehydrogenase enzyme) @1 SufRerfa #
MsANTRfe® 3rd (Isocitric acid), BEESIOT & I V[T BT WIHR

ATRIAN—FRNH 3T (Oxalo-Succinic acid) @1 &= 2|
BIgSIo 3l B NAD ofdx NADH, # uRafia g < 2 |

Isocitrate
Isocitric acid + NAD ——» Oxalosuccinic acid + NADH + H*
(dehydrogenase)



() fABENBRUI-I gRT a-BEGeRe 3 &1 Fafo (Forma- qryer O AT
tion of o -ketoglutaric acid by decarboxylation-I)— 3ffaRicN-
e fSwmEifRIeNd  (Oxalosuccinic  dicarboxylase) T=ITSH @I
SuReRr # sifaeNarifG o @1 s Remdiadoem | [C
B W 3] BICReCRd 3 (o -ketoglutaric acid) 99 SIdT &
qer CO, d1eR fiper! € |

Decarboxylase
Oxalosuccinic acid » a-ketoglutaric acid + CO»

) faersgiofiaRer vd fasdfieover grr axfifer drg-msH
A &1 f9HfoT (Formation of Succinyl CoA by dehydrogenation
and decarboxylation)— a-aﬁﬁ’aﬁﬁ?ﬁ 31, STel Ud HB-U~IISH
& A1l ey Gl CoA (Succinyl CoA) # gRafda &1 Sirar
g TAT CO: H TP U] WA Bl & AT BSglol & al A
NAD &1 NADH, # gRafidd &=d 2 |

o + a-ketoglutaric .
a-Ketoglutaric acid + CoA + NAD g » Succinyl CoA +

Decarboxylase CO, + NADH,

() GadifTd 3rFeT dam ATP &1 fHivT (Formation of Succinic
acid and ATP)— IS HE-U~I8H CoA T~ISH B WIdw
ARATH 37l (Succinic acid) # uRafdd & <rar & e g9 foean
& AT UH BT 30 ADP B ATP # uRafida a=ar 21 g4
foram @1 fhITIR BT BRWSIHROT (Substrate phosphorylation) H&T
ST % |

Succinate thiokinase
Succinyl CoA + GDP + H3;PO4 + H,O » Succinic acid + GTP + CoA

GTP + ADP————» GDP + ATP

9 TR I I~ 3% 4 Hle ATd Bl 2 |

(h) fagTsgIGNeRvT gRT WHRS 3+l &1 AT (Production of
fumaric acid by dehydrogenation)— BN @& gl H'Ulaﬁ Eal
Gra) ARIH 3 RARS 3 (Fumaric acid) ¥ gRafdd &
STAT ® 9T FAD, H* 8veil & a1 e’ FADH, # uRafid &
ST 2 |

o Succinic dehydrogenase o
Succinic acid + FAD » Fumaric acid + FADH>

(i) STeraoE gRT dAfeT®d 3Fel &1 g1 (Formation of Malic acid
by hydration)— RS (Fumerase) UIIgH Ud STd @l Iuferfa
H RS 3T (Fumaric acid), #fetd 3 (Malic acid) § aRafdd
1 ST 2|

. . Fumerase . . TSI
Fumaricacid+H,O 5  Malic acid g8y wrEit 59
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() fagrsgioaxvr gRT smedagfifed el &1 gasi=
(Regeneration of Oxaloacetic acid by dehydrogenation)— 374
RO § BT I fSBESINGS TiTgd &) I8l 9 glgsioH
@ QI SR Bl WA YA AIA—URafed e (Oxalo-acetic
acid) # gRaffd & wmar 81 w8 g vRifed we-wiss ‘A’ &
|1 fATHR ATSfgd el I H 91T ofdl & | W= 2H 379 NAD

31 NADH, & gRafdd &=ar g1
Malic
Malic acid + NAD » Oxaloacetic acid + NADH>
dehydrogenase

TP B YP AU Bl DR b I ha =@ bl fered
FAIGROT §RT YR dd &—

2Acetyl CoA + 6H,0 + 6NAD + 2FAD + 2ADP
— 6CO2 + 2CoA + 6(NADH + H") + 2FADH; + 2ATP

Glycolysis: (4ATP — 2ATP) 2 ATP
4H — H>0O (From Glycolysis) 6 ATP
Cytochrome system
4H — 2H>0 (from Pyruvic acid) 6 ATP
4H — 2H>0 (from Isocitric acid) 6 ATP
4H — 2H20 (from a-Keto glutaric acid) 6 ATP
4H — 2H>0 (from Succinic acid) 6 ATP
4H — 2H>0 (from Malic acid) 6 ATP

Total 38 ATP

1.11 Drefgsge AATIAY &I 9= vd =T

(Control and Regulation of Carbohydrate
Metabolism)

AT IRR § Th | DT DGR A3 80-110 AL 3T 9fT 100 AL
I (80-110 mg per 100 ml of blood) @1 X 2| WIS & I@ATT B
T h W TDRIN/ITHT B AT Mg & gect ) wHa IRR # urh
ST aTell O 3r-=Ardl Uit (Endocrine glands) FTEESse & adda
e # e qfier frmd 8-
1. 3FTeR  (Pancreas) @& Il AT (Endocrine part) Siifd
gl Efad axar 2|

2. U U (Pituitary gland)
3. TsiFal U1 (Adrenal gland)




1.11.1 3FUIAY (Pancreas)

9 UM @ AHIRTGN ofRe~d @& &9 998 (Islet of Langerhans) 2 |
D! B PRGN sgfer (Insulin) B 1 SAAT HRCAl © | I§ 8AM
BN B BIRGT HAD! H RAMFART HRAT B A0 Wb B T
DI AET AHERI AHT A HH B A & | b H TP TDRT DI ATAT HH
B OM W ERUrARNHAr (Hypoglycemia) fa<wfa &1 Sl 81 39
T IRR H TSP (Glycogenesis) 1 &R 9¢ I 2 |

Tq h H o BT BH TAEU BIAT © O9 IRR DI PIRIHIY
DN B I[H TSI qE B U 2 AR AT & IHa ud Ul |
TASHIOHRT  (Glycogenesis) @ & ©c Wl © 3fRIq e o
TATSDISE HH AT 8| 3D DR [h H DI DI AT AT 7]
¥ ofd® B Okl §, 39 Rofd &1 sswrergafiar (Hyperglycemia)
ded @ | ggfo B &1 90 BRI D I TR & a1 B
R H gfg HRAT UG HAD| H B & SUAN H Fhg BT & |

TRe & g9 T8 @1 o DIRGRI & §RT @i (Glucagon)
MM Efad R AT B I8 BEIA IR BT BIR@GRT H s=gfer
gHE @ AWl B PxRar €1 g8 BEM Ihd  dIRIBRI H
TATgBIOAITRTE  (Glycogenolysis) fham @ &) # ghg &= FUgQ
TATS DS Bl T H gRafdd d=ar 8 RTaw Eaedadhdl 89 IR IRR
DIRTBIST DI AHA/TIDIE DI AT AT D |

1.11.2 9IgY gfe1 (Pituitary Gland)

gy ufer @ o Ui @ gR1 §B BN Slfdd [Hd S § Sife
PERIRSe TATIT & R0 § el $Rd & | I8 ST 8-

(@) qﬁa' 8MIT  (Growth hormone — GH)— 9 ®HM & gNRI
TIHIFRAGHRIE  (Gluconeogenesis) @1 &% H dfg BRIl ©| 39
BAM & TG 9 AUEd o faafied gaR @ &1 e
IR B T BRY G BN AT H HH B B qAT THN B
A1 W gfg Bl B

(i) UNRIgS SARG BMA  (Thyroid Stimulating Hormone -
TSH)— 39 8@ & gRI IRRIgS U & DIRGN SIART Bl
2 T oreRIfoRT= M (Thyroxin hormone) AT BIAT &, I8
MM IO YRR H TgHE $ gy (Catabolism) &1 &R # ghg
IR TIDHN B DIRG9 H AfhT AT 8, 39 HRUT Th H
BT D AT H BH B I B

(iii) OfgMdIfEHIg®d sMfT  (Adrenocorticotropic Hormone —
ACTH)— I8 M TsHd IR & BIcad & 91T B SORId B
I IBIcHaed g (Glucocorticoid hormones) &1 Iford
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INR DIRTERN # SHR W= & 3M9ee (Hydrolysis) ¥ 3!
3T (Amino acid) @ IHGA B g HAT T | AT 7T Th
T BRI IPd BIRTGRI H UGl & T8 Tl T
(Gluconeogenesis) faffl & ERT MM 37T &I e[ H URafid
T ST 21 39 UBR T H TgdN & A H gig B g

1.11.3 QgIdel Ufer (Adrenal Gland)

39 U & gRT SNfdd 8T H I dad 3l M~ PleEsse a1
=T # |erar eRd g
@) qﬁmﬁm 8MI=  (Gluco-corticoid hormones)— I8
B 1, IMERATA fovhias Hdal vd iRerdl @ HIRkieRl H
A B @YD Ud YIS HIONUT R AP AR W gd
3T BT fagued T, I Sl Ud 9w 3FT § @R <aT © |
B BRI W W TgdN B AT A gfg & ¥ Ihd H
FICATA BEM D™ B AP H GRAT ST o—
TATS PO (Glycogenesis) TG IMATIHAT B8F W W TG
JH3I ¥ TDIE DI I & — TIRAOHRTE (Gluconeogenesis) |
(i) SfUAf%-T (Epinephrine)— 39 WM & §RT IHa dIRT@ERN H
BIRPIRISAA  (Phosphorylase)  Twoilgd @1 IIRT &R
TS BoHIAENA  (Glycogenolysis) fhamil @1 gfg @) U
TAGDISE ® ST e (Hydrolysis) el @1 gig o wh H
TIHI B ATAT H gfg BT T |

9N 9rfa SIfaw (Check Your Progress)

11. TR & THT BIRDIRATH H BT © |
(@) wgcraifogar (@) MestiaTg
() g () <TgERE
12. TUTOTY H BN S SUART H YIH TROT B—
(@) UTHfad (@) gD
(1) ATP (&) TIPIF-6-HIhT
13. TargeIfoRm fafy # i<\ uRads g
(B) & T |

(@) TP I HaE
(1) TP W URe{Ad I
@) W | et




1.12 941 (ferfis) =au=ad (Lipid Metabolism)

g1 (Lipids) wofidi # Ia=1 Wpfas e 80 € ifes wefH®
faema®! (Solvents) # fdeid B § @1 g9@ Tl qeed (Hydrolysis) H
T 3T (Fatty acids) UTl 8Id & Sifds SHaemRAl gRT WART § a1
S 2| A 9 & T gcdh a3 (Fatty acids) B € | 99T
®E_ (Carbon-C), ETSgIo (Hydrogen-H) Ud 3ffR{ioi9 (Oxygen-O) &
1 FrEE Afe 2| R sifaios @) gfaera a3 $e 9 &9 8l
2| {B T H ARSI, BRORA UG Gedk fl u¥ o ¥ a9 @
I "M (Wax) @@l dd (Oil) #a@+ (Butter) I, UIiGidd I&”
(Natural Rubber) TG ®feigldd (Cholesterol) 3nfe enfiar €1 wiforl &
YRR H N Hadl d AR 9sg gerd & w9 § — UeUN edd
(Adipose tissue) IFHd, MR ASS (Bone marrow) M H Afd I&ar 2|

1.12.1 99T $I AT (Structure of Lipid)

NS G@A— 991 & 39] & FHir § Fefads C3Hs(OH); & U
3] U4 AT 3 (Fatty acid) @& o9 303 &1 FAWT iR qF H0 &
3ope] & e IR BT 8 | AR I ol U ReleRia & 339 & |

CH;3(CH»).COO _CH, CH3(CH1),COO CHa

CH3y(CH2),COO[ H +HO | —CH === CH3(CH2},COOCH + 3H,0

| |
CHz(CHz)nCOO —CH» CH3(CH2)sCOOCH:

(3 molecules of (Glycerol) (Fat molecule)
fatty acid)

THR A & UBR & B ©— JJW IU™ 3l (Unsaturated
fatty acid) Ud W@ a¥ild %7 (Saturated fatty acid) |

deig g arsRfil 9|r | 8IS sfgey 9 SRigw  (Unsaturated)
THR 3 B ©, Sld(dh HOR TEN TSI oAl g W« 9 Il
(Saturated fatty acids) @I a1 8Kl 8—

1. WJW 99l 31 (Saturated fatty acid)— STH BESIBEA
SGT & BT S 419 QI 9 T 81 © | Ol—

(i) urfafe®d TRFs (Palmitic acid) CH3(CHa2)i4a COOH (16C)
(i) ReuR® 3t (Stearic acid) CH3(CHz2)i6 COOH (18C)

2. JHYW 9l 3 (Unsaturated fatty acids)— SH TSR
g1 3l H BIEA AT JAJW Bl &, A4 b A UD A AP
fgi[oT% (Double bond) BT T | 18 HET JAJ I A — 3NfeTd
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3Fd (Oleic acid), fo™ifeT® 87T (Linoleic acid) § @#e: 1, 2 @ 3

fgTore &1 2|

arefl %. 1.2: Y& T 3l ¢d Sd G
(Main Fatty Acids and their Formulaes)

1. | ARP et (Lauric Acid) Ci1H23 COOH | CH3(CH2)10COOH

2. | ArsRRe® 3FeT (Myristic Ci3H27 COOH | CH3(CH2)12COOH
Acid)

3. | Uifafe® arat (Palmitic CisH31 COOH | CH3(CH»)14COOH
Acid)

4. | ReuR® 3t (Stearic Acid) | Ci17H3s COOH | CH3(CHz)1sCOOH
5. | 3iffeTd 3T (Oleic Acid) Ci17H33 COOH | CH3(CH2);CH=CH

(CH);COOH

6. | omgHIfera 3t (Linoleic Ci17H31 COOH | CH3(CH2)4CH=CHCH>
Acid) CH=CH(CHz2);COOH

7. | AgARIN® 317 (Linolenic | Ci17Hz COOH | CH3CH2(CH=CHCH,);
Acid) (CH»)sCOOH

UG H G a9l Al DI AT W TAJW Il A HTRAT ¥
feret € |

1.12.2 9991 ®1 AT (Categories of Fats)

§o fafie A= Y 20°C W 9 %9 H I8d 8, 99! dd (Oil) F&d
g oo fafts WM 99 W S eaRel # Y&d & 961 9w (Fat)
HEd T SNiga auel #H W@ fAfed (Ni) SoRe @7 SuRefy #
glgglo M (Hydrogen) ¥aifsd & SRl 8, 99 I8 g« adwRi
(Saturated fats) H 9Rafd & S 2| $AP1 g4l © Hed & qAT g
forar grgeIvTeM (Hydrogenation) dEai 2 |

Sig TS (Biochemist) &R (Bloor) o 94! &R & forfissd &1
frfafed w7 & fawfoa fosar 8-




fordis
(Lipid)
' ! 1! l
1. WX ferdrs 2. GgH ferdrs 3. g~ ferdrs 4. aqifiepd
(Simple lipids) (Compound lipid) (Derived lipid) (Unclassified)
WY AT T 3Tl B TR, GESEIER | !
P TR 5 g o g P A U9 9 W CrThRTel
l RIS SR \_{],_\“'ST Wé{;ﬁw (Tocopherol)
— S |
BRI e
(Fats) (Wax) wRIgSY NI (Sterol)
(Steroids) ~ Pretgidl (Cholesterol)
: ! ! 1

BreEpIfIfS CIRCAICICCI-S G i et srfIfeIfoe
(Phospholipid) (Glycolipid)  (Chromolipid) (Aminolipid)

1.12.3 ferfUsw @ &4 (Function of Lipids)

1. |fad 9199 & w9 A (As food reserve)— 3T B B
BROT a1 WO Ud el @ HIRIeRN Ud Sadi (Cells and
Tissues) H 3R Ao & w9 # Afad far Siar g |

2. X IAMARY & ®UY H (As Protective layer)— IE UGU &I
e e W Uh HH & WR b W7 H UHIId BIhR &Th, AR
BT B Bl B |

3. Ao @ w9 H (As food)— foifUs &1 WPl &1 v uq@ Iy
H orr 2

4. faara® & ®U H (As a Solvent)— fafds, faei®= A, D, E vd
K & fore faamass (Solvent) &7 w1 &var 81 39 &R fofie g=
faeif= & gy ¥ HerRIdT HRdT B |

5. SR & w9 H (As Heat Insulator)— qiftrl & @@ @
T THd B IR BN ST BT A&V TRl B, S DI
e 21 <aT 2|

6. 991 3AFHT (Fat Transport)— I8 W& Tl (Acids) &
JITINTT UG IJYFFTHT H FEIAT BT 2 |

7. BMI GYAYYT (Hormone Synthesis)— U @& 3IRR @I
fafrr ®Rreeit a1 &M #§  ffm g\ (Sex
hormone) VSMIHIIEHIZSA (Adrenocorticoids) 3ME & HITTT
&R H g T T 2

qIyoT UG FII9aY

L STERTH
gy ArHH! 65



qIyoT UG FII9aY

66

Y STTETH
greyq wrEHt

10.

11.

AHIUT (Germination)— IJg Ul & dISll (Seeds) & IfHIOT &
foq smaea® 2|

AAATH® SHIS d w9 A (As a  structural units)
BRPIfUSd HIRMHRN & fSreell gonforal — IR fRreeh
(Cell membrane), Hsdd f3reell (Nuclear membrane) Ud 3T:
gsel SiferdT (Endoplasmic reticulum) &7 SAR@EET H FERIAT &R
g | fafrs dIf¥rersa (Cytoplasm) &1 W U& 3r@wd |

ferfos ¥ad9 (Respiration) & fohar & +ff SUAWT fHhar < g,
SHHT DAN AM IS BT & | $H BRI Ig WORT H IHoll
BT FIT BT © |

fafts affs®@r @ (Nervous system) & €@ UG ¥ad Uqrf
(Grey and White matter) &1 H=-T § TR HfHbT 1T 7 |

1.12.4 991 @ 9T (Properties of Fats)

(A) WIfd® T[T (Physical Properties)

1.

gerTefierdr (Solubility)— I9T Td Tt Uil # Srgerele B &
offhT I8 FARIBH (Chloroform), SS9 (Benzene), $2R (Ether)
anfe faemra! (Solvent) # gerreier 81T £ |

W€ Ud Y (Taste and Odour)— IA¢ WTGed UG T
Il € |

TATd (Melting point)— I8 3FH JHIR H YIH-JId Bl © |
T M 919 TR SN Ud ool el (Fluid) 81 2|

AMUfsed w9 (Specific gravity)— IR & IMUAEG w9
ST 0.86 BT € | I§ UM ¥ 8eb B o |

areTddl (Conductivity)— IdN ™1 (Heat) & foly warasd
(Bad conductor) Bl B ¥Avd fadardt witml # SEHRES
(Heat Insulator) &7 a0 &l &€, O &l H |

fpxcefldRuT (Crystallization)— I9¢ MM & 39 & w9 H
gRafcfa & et €1 $oR (Ether) H a¥Rl & o< & 9dIq
IRTER AT H Yedblalal (Alcohol) ®1 e | Td $2R @ arsdigd
8 & 9gArd oy ’d (Crystal) & w9 H Y& ST 2 |

(B) \IRAIT® [T (Chemical Properties)

1.

BISQIGIHRYT  (Hydrogenation)— 3/« ddmil (Unsaturated
fats) § | BIgglo (Hydrogen) &1 UIRd &_= WR I8 FJ< &l
S 81 faper (Ni) @1 SuRefa # 98 fhar g wfa & 2 21
o, & & ®T # gRafid 81 Sar § |



) )
4 V.
Ci7Hzz3—C — O — CH2 CitHss — ¢ — O — CH;
° ° |
Ve 3H2 v
CiHz3 — C — O — CH —-—N-—-h- Ci7Hss— C — O —-CH:
o) | o) |
4 V4 i
Ci7Hz3— C — O — CH: CitHzs — ¢ — O — CH2
Triolein (Oil) Tristearin (Fat)

fa= &. 1.16: Hydrogenation

2. S 3U"gcd  (Hydrolysis)— 3ifd I am™ (Vapour) Ud &R
(Alkali) §RT @IV (Fats) feaRiel (Glycerol) Ud a1 3rli (Fatty
acids) ¥ STt 3fUEfed B SR © | SHH Tl &I ATaIDAT B & |

) )

4 V4

R—C— O —CH, R—C—O""C|H2 o
| )

V4 | L . Vi
R—C—0—CH * ygg— ~R—C—0—CH *RC_

’ CH
R—C/— O — CHs HO— CHa Fatty acid

Triglyceride Diglyceride

HOH
Lipase
V4
HO —CH. R—C— O—CH:
© 1 | 4°
g HOH 4
RC + HO—CH 4—-—L——" HO_CH + RC
\CH l ipase cH
Fatty acid HO—CH: HO — CH:
Glycerol Monoglyceride
fa= . 1.17: Hydrolysis
3. WIg-IIHRUT  (Saponification)— @ Al (Fatty acids)

® Yepleifald UICRiM gggiadss (KOH) & 1Rl T &-d &1
fopar @1 AIgAIBRUT Hed © D SR A1gd BT 0T
I ¢ |
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)
4
Ci7Hzs —C— O —CH: CHz0H
P | |
40°-120°
CiHi —C— 0—CH + 3NaOH ——— CHOH + 3Ci7HxOONA
0 l Sodium Sodium
Y Hydroxide CH.OH Oleate (Soap)
Ci7Hzs —C — O— CH; ?
Glycerol

fo= &. 1.18: Saponification

1.12.5 99T &1 oifd®d #8@ (Biological Significance of Fats)

1. Mo ¥[USYT @& J& AR (Chief food storage
compounds)— & ®I H SN gRURTARERIA (Triacylglycerol)
& w9 ¥ e e 2 |

2. gifaI® greT (Mechanical protection)— T % A U S
TSl WUSR AT IMTETdl A TR BT GReT I 2 |

3. Toirg¥  GfhavT  (Enzyme Activation)— 9@ T=~isHl @
sftrpaH wfbaer & fou fafls o) emawgs B0 2| S
AZHEH H ORI O gl UolsH  Tg@N-6-hiehes  gd
ASSIHIOSAT (Mitochondria) T U~IgH p-glsgaiiegfcRe S
HESINRNEL

4. A Sl D g Eild  (Rich Source of respiratory
energy)— CIgUNIIiaNRid (Triacylglycerols) YRR H HUgId &
S dTell Soll & qiF W9 8 Sl A Ud dlaieigged @l
3TUETT 21 |

1.12.6 99T dT dITUdI (Metabolism of Fat)

oo & IR | urad Ud J@IINY & y¥Ar Juny (Fats) 9T 3T
(Fatty acids), ffeRfer (Glycerol), BRWIR® 3T (Phosphoric acid) Td
PIeRGIA  (Cholesterol) # favifsad grfl €1 SSA a9V, IPpa H
BIRDIfAYS  (Phospholipid) # duRafda & il €| 3m=T (Intestine)
PIRMGHIRAT H SABI AT B & Uvar a9 3o (Fatty acid) Td
faaria (Glycerol) fieax 4: a4 (Fat) &1 991 % |

gamsll (Fat) § @@ SRS &1 HH AT U5 oKl & 59 BRI
b1 3RO (Oxidation) T SIRYT (Combustion) 37 BIaT 2|
FIafelsse B AU qEg I 4l 3ffde A3 H ol (Energy) Bl
WA= Bl &1 TP UTH BEEEsSe d AT I 4.1 AR Holl ured
B € Safd Th UM a1 | 9.0 DAy SHoil fHerd! B |




Fats in food
in intestine
Hydrolysis
Fatty acids and glycerol

Absorption

Fats or chylomicrons in
lymph and blood

s

Fats in liver
Anabolism /wjlism
/
Adipose &~ Tissue
Fats in storage Fats in liver
Hydrolysis
Glycerolin € > Glycerol fatty acids
tissue cells .
B Oxydation l
Glucose Acetyl Co-A
l Glycolysis Condensation l
Pyruvic acid - Ketones
T i~

Tissue cells \ / Liver cells

CO, Kreb’s H,O
cycle /

ATP (Energy)

&I . 1.19: Fat Metabolism

qaT TaIgy (Fat metabolism) &7 auid mifoiRad @_oll # foar
T B

1. 99T SYFA/QTEIfersH (Fat Anabolism)

I B HB AT AN BB TP ¥ 7 A Uged © ofel o
TP IRR B PIRTEGRIT H of SR ST 81 HY AT BEblfafisd
(Phospholipids) 3nfe Sifeer ugrif & HeewoT (Synthesis) # &9 31Tl @
T 99 Siaged (Cytoplasm) & AT # Agraar et g1

JMMATIGAT A 3B T ADIT BT JHd H 941 | uRadd & form
AT 21 GET B F{E AT A Al DI SIART AT F N Heevd
BT B 39 M Il @1 Uiicisel AE-UTsH-U (Acetyl-CoA) H
aRafda fear Srar 2, e a9 eral &1 Ao 8ar © | a9 el
A IHd PG T BT 4707 B Iy € |
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Depot Fat Oxidation in
Tissues by N
j Citric Acid Urine
Insulin N }l
/ / Cycle \
—_— A N
Systematic Fat Glucose Ketone Bodies
Blood A X, 1
Lymphatic
/
Gut |/
/ "
L { Liver
Fat ¥ Fat Glycerol
From Carbohydrate Fatty Acids
FoodJ Oxidation by Ace?yl
Citric Acid
Cycle / Coenz‘g/me /
To CO2 + H20 Ketone Bodies
Ketogenic 2
Amino
Acids

fa=a @. 1.20: Fat Metabolism,
a Diagrammatic Representation

gl (Fats) &1 Y AT Sifd BIRGER (Cytoplasm) 0T &
g & B, SaE g9 (Neutral fat) & ©7 # INR & {999 s
(Tissues) H WU PR ol Kl & | 9 AW Fasl @1 VU s
(Adipose tissue) e % |

99T ¥ &I 0T (Synthesis of Fatty Acid)— a1l &1 fHAT0T
NI Td PEESged a9 9™d Tl 99 3l @1 99
AT YRIETSA CoA ¥ UR™ BT & | 9 Hfshar H gfiersd CoA &T
HAITA-CoA H wraifaaferadxor (Carboxylation) 81 ST &1 699 CO»,
Mn* Td URIfed CoA, draifdders &I SuRefd #§ AAIfa d8-u~igH
A (Malonyl CoA) ¥1d €| o@ vRifeet vd Aelfel g TS d18d
WS (Acyl carrier protein — ACPSH) TR a1 TAISdl g9 UATSIol
(Fatty acyltransacylase) @1 &Il ¥ IMFIRG &) &I 90 € 3R 6
ASH § B W §| 9 UHR 99 UAsd ACP Ud Helifid ACP,
AemTesfga (—-SH) T=~I1gH gRT URTel TRieigd ACP (Aceto acetyl ACP)
# uRafid 81 S € 3R CO, Ud ACPSH &7 379] §dll & |
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Glycerol Dihydroxy
acetone
ATP phosphate

Glycerokinase

)

NAD
ADP K
NADH. *H

L—Glycerol 3—Phosphate |

2 Acyl CoA
Glycerophosphate

acyl transferase
2 CoA-SH

o

L-3-Phosphatidic acid

) H20
Phosphatidate

phosphohydrolase
Pi

o

D-1, 2-Diglyceride | €

. . Acyl CoA
Diglyceride acyl
transferase
CoA-SH

| Triglyceride | | Monoglyceride |

faA @. 1.21: Synthesis of Fatty Acids

H H H CHs o
| i | l

HS — CH,—CHp— C —CH,—CH2—N = C — C—C — CH2— 0O - P — O —CH,— Ser— ACP
| [ I
o O CHsCHs 0

N
£
£ rg

Phospho Pantetheine Prosthetic group of ACP

tRyel TRIeISd ACP &1 9 dTell WraRell # fSgrssIfivy gRT
NADPH &1 SURefd # B-gEsiedl eaRe ACP & Uwilsq @l
IURfY § o Ud B IMI W FJW (Unsaturated) B &7 ST 21 o-B
IFETT FERIRA ACP, fSgrgifoiel §R1 NADPH + H* &1 IuRefa #
R ACP ¥ uRkafda o= a1 Sier z | fSarsaes (Decyclase) TwoiTgH
® SURAfY & a7 3FeT 1 oo BT 7|

2. 99T Y9/ erdifersH (Fat Catabolism)

9El  3IFl BT JATFHIHIUT  (Oxidation of fatty acid)—
ATRAIBRT gRT FRevRiar dduem fiaiRe Ufesess (Glyceric aldehyde)
# uRafda 81 81 98 BRBRIEAYH  (Phosphorylation) & e | wqafmg
3-BRBIFTNIR® Ufesgrss (Phosphoglyceric aldehyde) <0 &Rl & SN wrg9 @t 71
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AT B | 31T H CO, Td H,0 ¥ 3ifaefira 8ielm 2 |

9T vl BT P-3MTaAIHROT (B-oxidation of Fatty acids)— I+
1904 H dTH W1 9 (Franz Knoop) A T%Rﬂ?f w9 9 o fhar fe
T 3l &1 AFI@RT (Degradation) SH& dEiRIal (~COOH) R
A TN PEA gHSAT D IHADG AUTIT (Sequential removal) FRT BT
2| IE FAFNPR B BT R ARGV §RT BIAT & | Ufshamail & 39 HH
BI B-IATRABIOT T ded 2| 3R T & forg sfas W9 (David
Green) Ud HdRT 3MPIT (Severo Ochoa) ¥ Hg@qel ArTa™ f&ar|

Fatty Acid
ATP — 7 —»

— Activated fatty acid

o [zA]

Unsaturated fatty acid

o —— |
Hydroxy-fatty acid
[EE— P
,,
Keto-fatty acid

Split off 2 carbonunit

N ey PR R ey

(Remaining portion (2 carbons)
of fatty acid)

fa= #. 1.22: Oxidation of Fatty Acids

T 1949 # 3. DSl (E. Kenedy) Td 3edc gl (Albert
Lehninger) =1 ST {6 a0 37t ATSCIDIvgAT # 3ifediapd 8Id 8| 89
i P IART TR dTel T DI AFfed wT 9 a9 I
JffaRirSoreT (Fatty acid oxidases) &&d & |

AT %1 B SNRIBRT BT Urd graxensh ¥ fa=foRad geR 9
T ST B—



.
(™ TP R-CH,~ CH,~ CO-CoA
R-CH,CH, COOH == 3™ coA DERIVATIVE)
(SAT FATTY
ACID) R-CO-CoA
) ACTIVE
FATTYACID .
Thiolysis e M !
CH;Co-CoA & seey R-CH-CH-CoA
r ot v (UNSATURATED
(ACETYL CoA) % ~ i FATTY ACID)
R-CO-CHCO-CoAT A .. " )
=N (3) ENZYMES
SO (1) THIOKINASE
Oy ""-€---"" (2)AcYL
4 Y,
(4) O’(HHG DEHYDROGENASE
LD, W A (3) ENOLHYDRASE
i Cﬂvggoi}:ZF(A:TOTYC o () - TEDEDEY
( AoID COA ACYLDEHYDRONASE
) (5) THIOLASE

a3 . 1.23: Metabolism of Fatty Acids

(a) 99T 3T ®I AfBIABROT (Activation of fatty acid)— T
Il BT AfKIHI, AGSIDIVGAT & MRS (Matrix) H II F=A A
gd BT 81 39 fha1 ¥ 9 -CoA & 1T Werd Bd 81 ATP R o
T @ HrEidd FE (~COOH) Td CoA & Hewhltged (—SH) 98 &
49 UH ATGRE} §¢ (Thioester bond) &7 AT B 81 I8 URf™®
afspaor ufhar AgeIaiOgar & drEd fSreell TR BRil & STl W @l
SR rATdIgol (Thiokinase) TgA-URTAT CoA RIIcsl & gRIT

fopar Sram 2|

o)
R — (CHa)h — C
o)

o
I

+ ATP + HS —CoA ———— R — (CHz), — C — S — COA + AMP + PP,
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poa Q
R—CHy~CHy-CHy~C-OH
FATTY ACID
ACTIVATION OF
CoA=SH +fTP FATTY ACIDS
(1) THOKINASE M

AMP+PPi

[
R—CHp—CHo—CHo—C-5-CoA
ACYL-CoA (ACTIVE FATTY ACID)
(FLAVOPROTEIN)

ACYL-CoA
) DEHYDROGENASE gloy2aTp
B)H O CHAIN
11
R~CHz-{-C~C-S-CoA
o
afl —UNSATURATED ACYL-CoA
ENGL
@ HYDRASE
VS
R—CH;_,—(I} fil—G—S—CoA
H H
ﬂmﬁoxvncwfsn 3[Fl= 3 ATP
(4) p-HYDROXYACYL-CoA HoO
DEHYDROGENASE NADHsH* 2
0 (e) O RESPIRATORY
(] I CHAIN
R-CHy—C—CHy—C-S-CoA
- (B)
B —KETOAYL-CoA
THIOLASE CoA-HS
6)  P-KETOTMOLASE
@) @0 o
— RA-CHy—C-S-CoA < HyC-C-S—CoA
ACYL-CoA acetyl-CoA
SHORTENED BY

TWO CARBON

ATOMS CITRIC

ACID
CYCLE

2C0,

fa= . 1.24: B-Oxidation of Fatty Acids

(b) IFRGHROT (Desaturation)— TRIA CoA (Acyl CoA) &
fFHIoT & UTETd S9d o UG B BIaT URATYS U BISQIG & &l URATISI
®T AT (Removal) BT 2| I8 IR0 TRAA-CoA SETSINTIS
(Acyl-CoA dehydrogenase) U=TT8H @ §RT BIdl & | 39d BRI S48 -
CoA @1 IRT BT & | SIEESINTS & \e-~iigH (Co-enzyme) FAD
BT § P BISSIOT Pl TS0 H_dl 8| 2 BISglo URATY] drex e
& | FAD & FADH, 997aTT & |

(¢) STerAISH/8SSYA  (Hydration)— S oRUT J7 WTaRe  H
$ASA-CoA & C-2 AT C-3 & 41 JFa§e (Double bond) &1 SAgS

CoA ®BESSH §RI oo™ (Hydration) 811 & R¥d RO Ud
Aezaci AP (Intermediate compound) P ETSSIRIT TRIA CoA 97T & |




(d) ATRAIHIOT (Oxidation)— I Traxenm # fgig sifa=fiaror
BT & R B-sESIRiuRId CoA & C-3 W Rea wsgifdad agg &1
DIl W § uRafia far S 2| I8 SifaRiaRoT 3-grggiadiviie
-CoA TSI gRT SIIRT BT 81 398 BRUT Hleiuiad CoA
AT 21 $9 UfhAT H NAD He-U~IIgH & FAH B B g SIS SIo
%1 URaed &ral 8 | NAD ¥ NADH, 97T & |

(e) UTN—3IUEcH/AITSfeHd fa@usa (Thiolysis or Thiolytic
cleavage)— 1< TR § PHICITASA CoA BT U 37 TN BHICITHSA
CoA @ 3] & oA (Thiol) g & fage™ (Cleavage) ¥ URICTSS
CoA TaT Afetd (Original) TRTA CoA RT®T B 3ifaRiIHRT BIaT 8, &
JTUeTT Q1 PHred tRHTUlaﬁ Kl g (Shortened by two carbon atoms) Ryt
CoA fad 1 39 YR &1 Aqremgel fAgeT Aol Toilgd & g
IART BIaT B |

39 fage™ fhar § S 819 a1 TRIT CoA, JITRITHRIT U H
U U9 HRAT | 9 UBR Udh ol RIS dTell ¥ 3Fel qoied
CH;CO-CoA ¥ f4=ligd (Degrade) 8 Sl ©| URIC®A -CoA &
AEfed Rl b H CO, Td H,O H SfdiIdpd 8IF WR a1 3Rl &1 guf
ATeATHROT B ST 2 |

CH3 CH3
| |
(CH2)14 (CH2)14 CHs
CHs
| 0, | B gg 2 |
CH. _— C=0 — > (CH2)14 + !
| (B-sffefiaRon) | HZ0 | COOH
CHa CHa COOH
1 |
COOH COOH
Stearic acid Ketonic acid Palmitic acid Acetic acid

() @i (Ketosis)— I8 fohdm AT IHd B HIRTGRI
# gl 21 @ fauw aRRefoal # @ (Starvation) I8 W a7 YA
@ TR WO # g @ Afdd AAT oF WR AT gIfor g @ A
B9 R a9 die (Ketone) § uRafida & S &1 39 ufshar &1
DR (Ketosis) HEd & | b H e UvSi BT ArsvT A7 AT AT
1 mg/100 ml ¥ f&d & BT 2| A 9 JF & I Idod 1 mg
B 24 GO P X B O B| T AT GH H PICH B AERI AT A
JfH ATHT BT DIeHER/BerRzhdl (Ketonemia) HEATT © |

Pl H IRy g=Igdl §RT dsamssh=d (Chylomicrons) Jdd
PIRDRN  awr el td Fawiar & fawfog 2 21 fier sifwfiaxor
(Beta Oxidation) @ BRI T 37 TRICEA H8-U~IgH (Acetyl CoA) H
gead ©, o f& FHs=~19H (Condensation) §RT URTE! UAifed ora
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S BIe B (Ketone body) H dgarar & | WRIeRIfed arer a1 3
DIcHl B-BESaIfgd 3 (B-hydroxybutyric acid) Td TRISH (Acetone)
F faifora 2T 21

0 O ©
CH, CoSCOA __3CHs— C —CH,— C ~SCOA —— CHs - C — CH, ~ COOH
Acetyl CoA Acetoacetyl CoA Acetoacetic acid
& i
,bfa
< o)
OH &

| $ A5 |

CH;— CH — CHz — COOH W CH; —C —CHz - CO;

B-Hydroxy Butyric acid Acetone

1.12.7 99T 9ATYGY &I {19971 (Control of Fat
Metabolism)

A Ud BHElgse & GUUEad & AN AN b IRR H 9 G0
o= yeR & WA fe sraErd ufrt & gn Enfad ' €
& gr1 fafsa g 2

J&TeRV— YR Uy &1 gfg B4 (Growth hormone) TgHIBIC I
¢ifie 8MM (ACTH) 3F=ITRI (Pancreas) & §RT S=gfoi BHM 99T
U P SIART BRAT 81 T TR & s 8™ Td dwifeard
T SHol Sared & frafaa swear 2|

9N 9rfa SIfaw (Check Your Progress)

14. IPHd ¥ argueHR Ay @ € suer wed &
(@) SR @ & a1 BT FHi0T
(@) TATSHIo | a1 &1 fAEir
() AT ¥ TSP BT AT
(@) I91 | AR B T
15. 91 5 9 B a1  SffRisfed auv=y § Agayel 87

(@) ufdfea Co-A (@) T
() IIRldd Ird (&) CO>

16. b § 3Ry gt g wT F AfrTET By 87
(B) PRSI (@) BrsHETSHIR
() FeRia (&) 991 3Tt




1.13 39 grfad Siffeg 99+l @ S<IR (Answers to T G T

Check Your Progress)
feagofy

1. () 7. (@) 13. ()
2. (@) 8. (&) 14. (P)
3. (@) 9. (&) 15. (P)
4. (9) 10. () 16. (Q)
5. () 1. (P)

6. () 12. (9)

1.14 IR (Summary)

gofl &1 fafe= fohamsi @ T ol &) sraegedr 8idl @ o S99 uIdH,
Be R pEfgRse & TUUEY ¥ U B 21 A BIRreRl @
afge geahl § IAID BUR F g b el 2|

1.15 &I vardail (Key Terminology)

e SUTY (Anabolism) U@ eToH
o JUTA (Catabolism) HeEIfeTorn
o PIeRwal (Ketonemia) fherifaar

e U (Starvation)

1.16 - ATh- YT Ud IJXATH (Self Assessment
Questions and Exercises)

oly] <A 9% (Short Answer Type Questions)
1. 3ffdl # Sfrarogeh & YT @1 auiF AR |
2. W WPE @ faR® o= Huwd WMl # urad FwIfdar &1
qui I |
3. 3l § U O dTel Uwollgd 3R I9@! fhar &1 goia #Ify |
4. PEEISSCH HCEIeToH & JuE DI |

5. PIPGT ¥ HEEEsed & ST & TR § MY & oIFd ©

ofay | L ST
greyg wrEHt 77




qIyoT ¥q T 6. PlEESTH HI AXTAT TAT SUTTAI BT ToF BT |
7. TATSDIARIA BT 9o HfoY | 59 fhar & fbaw ATP 94 2|
feroqofy 8. fr=fafaa W wfera feweh falRau—

(i) TTZPITGRI

(i) veAgdITRTIR™

(iii) SIFET SITHT

(iv) TATSPHIAZRTT &7 AfTH ST FT 87
9. TATSHICHNN Td TARHINHIIRT H 3R W< DI |
10. fF=faRaa o dfea fewoft forRad—

() fofrsw Sum=a

(i) drer sffRirsa
11. fordoR™T (Lipogenesis) & 3T &RIT FHSII &7

<l ST 9 (Long Answer Type Questions)

1. Ao B el BT agd aoE w1 a3 FIe e
3T MU AT B |

. Mo & gred # A= geomsw @ fhar—fafer @1 avie SRy |
. APHd B BT BT U BT |

. WEN HerEifered &7 auie #ITY |

. WIS SUTYEg BT quiE HIRTY |

. W & SUIEd B dhad F gRT yeidfa fefog |

7. 9T & UGS H B arell fafi= ufthamett @1 auie BT |

B ATGRAIDHROT BT quiF BT | T8 FHal Bl 27

A W DN

&)}

»

®

1.17 9E—® Ursd A (Suggested Readings)

Books of MP Hindi Granth Academy

1. Parker & Haswall : Text Book of Vertebrate Zoology
2. Kotpal, RL : Vertebrate

3. Jordan, EL and Verma, PS  : Chordate Zoology

4. Rastogl, VB : Organic Evolution

5. Singh and Chaturvedi : Organic Evolution

6. Ernst W. Mayr : Evolution and the Diversity of life
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10.
11.
12.

13.

14.
15.
16.

Colbert
Verma, PS and Agrawal, VK :

Verma PS
Nigam, HL
Wood, DW
Berry, AK

Prosser, CL

Goyal and Shastri
Shrivastava, HS

Lehninger

Evolution

Cell Biology, Genetics,
Molecular Biology, Evolution

Animal Physiology
Animal Physiology
Principle of Animal Physiology

Animal Physiology and
Biochemistry

Animal Physiology and
Biochemistry

Animal Physiology
Biochemistry
Biochemistry
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e ShIs 2 994, ScOui-l U9 YfaR&T Yorefl

(Respiration, Excretion and
Immune System)

¥EXGHT (Structure)

20 uR=g

21 ST

22 TSI & fafr

2.3 SRS &1 uRdge, saa+ @ fafdr iR wrfda

231 SRS BT M-S
232 SIS BT SHddl § aRdgH
233 PET SsiiaEsS & uRasH

24 PRSI T
241 HNBIRATHIO
242 I BT fAgaq

25 UISHidd 3TFd B ATRITHRT
26 tHed Th IT SIS RAfeTd Th
2.7 Soldeld Gdgd a

28 FRISS e

29 IO

291 ScAY BI BB
292 S Ud el RT

210 IOl UerRf U9 @ RIS Ui

211 AASEISgTH varef

212 IAoil yerell & MR W WIRA &1 auffexor
2121 b Bl HIID 7d I BT AT
2122 3 fmor @ Ay

2.13 UfRe&T Yorel!
2131 W8S Ud Ui SRCT

214 SR T Helid DIRHN
2141 T-forprarse
2.142 B-fermpirge

2.15 HPIHTST
2.15.1 dRIHT T

216 SR AfhaAT

217 I T QU el & SR
218 R

219 Y= T&dell

220 ¥@-HeITh YT Ud IR

221 W8S UIGd AUl
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2.0 UR=A (Introduction)

TITEROT O, o1 8 a9 T8l Il dfed S9HT fafdad wwsl dd
UET 3R CO, & INR W IR Moo g8 waaq o fhar ek
FIfddY 3T B

2.1 32 (Objectives)

@ enzymes ©Y SUINT H 3MA &, BHS HH BRI BRI & I Al W H
IHSHET, I8 ST B |

A4Y &1 ufRag (Transport of Gases)

Bhsl A ¥ &1 fa# (Gas Exchange in the Lungs)— 3Y€
(Deoxygenated blood) BFEH (Pulmonary) €911 & §RT BHSl H Tl
AT 8 AT AT 5| BHel H A8 IMYF Th birdrall (Capillaries) &
STt # faaRa 8T 21 98 I dRIen ude argdy (Air Sac) B ER
e 21 QM arge vd Xh HRIGRT @ udel vd w9 Akt e
I o1 Hegar A Ry A wRadl € i siieiio arg | b A
S B, SEfh h W A FHEA S[SIAAgS a1 H Ol 7 | GEgH R
(Pulmonary Vein) 3ffaiIdd I (Oxygenated blood) &1 g&d # o Wil
2, S8l & I8 999 b Brd b U Sl (Tissues) Ud BIfRHRA (Cells)
F et 2|

22 wqI=8drE @I fafer (Mechanism of Breathing)

¥qrEITaN (Breathing)

(i) =R a1 1299 (Inspiration)— $H 3T & A<FId I
IRl | ¥9H—U (Respiratory passage) §RT Bl H Tl
FRA T |

(i) YIfRYE a1 I@899q  (Expiration)— S9H SRIE &
UeE 9 Sl EEI—UY §RI Bhel ¥ dE} MdHda] g
qIaTaRoT H Sl Sl 2|

sqraiega @1 feafafer (Mechanism of Breathing)
<o qer 3y WAl H Ug fhar |1 UeR W kT 8-
1. Pi¥ced ¥AMEITEAN  (Costal Breathing)— I8 udferdl Ud

S d Rerd ®iesd URRT (Costal muscles) §RT 8l €1 oflosd @
ARRe a1 WA [T TH IR B ARE e ¥ B gwdd W

g9, Io9uiT Uq
gfaver gomett
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IRRIFH—aféae B (Thoracic vertebral column) 3®ERAA TR FT+H T
urEddel R OUierdl gl SRl g gl B B AR ORRS
TGP F TAT T B IR FAE P aE FH B T TAS QA
el & 4/ # a1 UBR & Ufed died IRRT TRl oRl © |

Vertebrae

Thoracic

Internal Cavity

Inter-costal
Muscles

External
Inter-costal
Muscles

Diaphragm

foa &. 2.1: Mechanism of Breathing in Mammals

(A) Normal Position (B) During Inspiration

(i) safRTH 9@ svedited URRM™T (Inspiratory external
intercostal muscles)— I URRT UF T & SN RR A Hhads
3o NY arell TRTell @ fAgel RR ™ ol 81t 2

(i) THRTH JmaRed gvedivea URMT  (Expiratory
internal intercostal muscles)— ¥ URRT UAd Wil & @t 9T |
PP U= OB arell WAl & SO W W ot gl 81 397 ufr #
Hqad (Contraction) Wad $97d ST (Origin) &1 3R AT ¥ |

(a) BIed  FNEMRIE  (Costal  Inspiration)— <@
ITEI—3UeXdbIRed YRR (External intercostal muscles) % dgad &l g,
a gaferdt M B Redds & W HE 9} Urd do @ iR
Rt 8 o e\ = & gaal 21 39 el & hawwy
ANfH® AT el T[T BT AT (Volume) UTed fIem & dorr -9 @ 3R
q¢ ST 2| G TET BT IMITT 981 b A1S GRS BRI Bl AR
Al g1 e 7 R 37 TRl & IR 98 BWs I SMIad H 9ga
Bl O €| BHSl & T OfF | I IR FHT GG IRR B qEN D
arg B TEId B IUET HH B Sl © | IRR A 8% AT Bl b Wi
g I <@ UH—AT @ D o gy 9l e A Ao o




qorr Taa ARt | B g8 ofthar R Bwel H ool 9 RéTch Feft omch ARG

2| 3HP DR SAMRIT FEd 2 |

(b) BT TFARIA (Costal Expiration)— I o9 & AT
qemell # U ¥ gfReM O SWied fafy 9 godr vEar ¥
IR YRR a7 Segadd 1 ol vt & Aqgae & & gar &
2| ddd dE-3UcIdived URMI  (External inter-costal muscles) @
ot a1 ffre™ (Relaxation) ¥ OIfeRll T w9 319+ AHFI QMM
H dlcd” YR (Expiration) R0 & | 39T Af%pg vaafRe™
(Passive expiration) ®&d % |

fAafpy trafiReE & faid <9 ofiod aRsM &Rar dem glsar
TN oWl G WAl § I 99 99d SMNTE @ T 98 OiRl ©
IR vaafiRee Wfhd (Active) ®9 | BT B 39 fhar @ sraq
J<IR® gUeRdReel URRI (Internal intercostal muscles) & AgsT &
HRUT G 3R TCHH (U ggell Ol G H Y a9 3T S |
S T H qENT ET BT ARG HEhR Sl X§ ol g Ry e
SNRYE | Ugel A7| 9&fg &1 FT A= ¢ o & HRU Hhgl
Ugel B! AR 8 BT W TG TSl © o Bbs UHd PR AEHT
arg Bl Lfbdl H Wepd & S8l W I8 WA AN AT AoTel oFR A Bl
g8 de} U ARy # fad IRl 7 |

2. UssifiFal a1 Sedi QH'I'HT%’E{EIW (Abdominal breathing)—
g9 UPR I NI J&Id: S (Diaphragm) gRT WH—~ BIdI
T WERT <9 ¥ SR 9ef TET ok SR—TET & 9§ qer el
T&T @1 3R TS (Dome) 1 ARE IoT Y&dT 2| I SRIBH & IRt
STIHE & g H Fhads we+q doT wferal o o Y& 8-

(a) S<99 $GfRYE (Abdominal inspiration)— $RIA &
T ShM ®1 Rl H Rifded dgea s © e dRY I8 gl
P I 7 WA, U B AR Feal g FUST B AT | SRWME &
que B O A 9ef T T GRS T[ET BT AT gl § forad HROT
BHS BT AT W 9 a1 & a9 I arareRel § hwel H FA% B
ST 8 |

(b) ST TFHIRIA (Abdominal Expiration)— $H® ST=<ld
SwM o fagel g8 uRml H fIfY@s (Relaxation) BT & /e
SRIGM FUel 9 YEax R Fefl T[T &1 IR Iohx [HEo—dT 1 ol
2| SHWM B THE6 & ©Y o H II—URRT (Abdominal muscles)
N He¥d BRi 8| SR URM & A@ad W IR—YEl P RING 3T
SRIGM ] 9dh] Ihx M- qAT 9 T2 Bl IR T & | 39 UPR
SHHM & @ TET B AR TES b w7 H B A 9™ T @
AT gedl & forgd HRU Bhel W SI/d Usdl & ddT bhel b
Rige | I 3FeR WNI ary Bl Ishra &1 S 2 |

feoofy
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BHhsl & dUfidl a1 ammed (Capacity of Lungs)

()

(i)

(iii)

(iv)

)

(vi)

(vii)

MESKK] HTUF\’{\I[ T |1AT (Tidal volume)— HHTI I i IS
A & AT g B RITA AT (Volume) BHel H WReT 2 31
el & S 9 BT TIsSd dicgd ded 2| Udh MR Il
qoY § Jg T 500 AL o Bl B

sNfRey a1 fiegwa REd  afegd  (Inspiratory reserve
volume)— WY UGURIE (Expiration) & U¥alq HHI—HH!
e Ud gaAPpd s (Inspiration) BT & R MM
TS arg &I AT W Ifd Ay e H YW HC g | arg B
9 At AT BT gAfRed Ro/d dfeyw ded € ST ST 3000
. ot 8rcft 2

TqaitRedyl a1 I@wawq RSid diegd  (Expiratory reserve
volume)— TIgSd IR & SpIAA & U diY B MDA
& gAqdd Thd veafiRedl Rod dicgd dwEdar ¥ I8
ST 1100 1. o). BT |

JAIg3rel AT I7aUY YA (Residual volume)— TIAMRYH
(Expiration) ¥ 3ifd/ | 31fe/dh arg @1 AT & &pE" & e
W BB ag HHe H AY T RN T | TH VIS dfeyH HEd ©
ST T 1200 1. @) N 2

gaftRedt Uty a1 feaws  wmed  (Inspiratory
capacity)— ®HSI ®f 89 9 Al g1 ¥ T R Fhd ¢ AR 9 &
TRT Wl R Fhd 8 | AU Il Td AT ¥ 9 clssd g Bl
AT Pl FAATBR sfepad 3500 M. ol 9 Ud IR dI 4@ H
3T BHS H WiE Hhd © | I8 BANI TR HURTE P!
g Ig H T 9 & TiEsa an sfned Rud dfegd
aftafera 2|

bRAd Yigdd DURME A1 prafdd  J@uv  qried
(Functional residual capacity)— $H® 3= I & YadONes]
Rord don Yiigere dicy®T 3T €1 37d: Ys arg bl 98 Al ©
ST BHel § AR (TR @ 99Erq X8 Ol | T8 ST
2300 fi. <ft. &Kt 2|

arged »ufadl a1 Ociia wmed (Vital capacity)— S=IURSY
SHURFST a1 FFegas Amd 9 Bhel $f I | WRaR 89 UH A
H Tlged a1y 1 AT B R ffdeas 4600 M. & a1y arEx
fpTe Tbd & | I8 BhS! Pl dised HURIET Bl B |

U R WA @ yefiReE fhar § s orfte |fhd vu |
9RT ofdl 8| W] Al Wi @l 39 fhar § gdfedl & ddd
9T )il B | Rifh, TRARIE H IeX BT B SMMIRG—IT

A T HUR IoH SAWM BT TR & IMBHR H a1 I 4




HERE B €| WeT W § IR—9R aRe—3Fl & Rawddd
& ¥ Tl # ged gU Rig a1 A o 9 @) o1 |wiaT
g 2| gAafery #eT # | o a1 arem # uaferdt ) «ifdre
Aftra & w2 |

(viii) WS ®I G A (Total lung capacity)— I8 TAR BHS H
3ffers | Afdd Ay @I AT Bl & O Q1 Tser & Wl |
oF W BWwel H WA g1 I8 5800 A G Bl ¥ (SR
HURTST = 3500 + HaRTAel YIS DU = 2300 = 5800 A <) |

2.3 Jiqdio &1 uRaed, Tad &1 fafer iR
$1RI®T (Transport of Oxygen, Mechanism and
Physiology of Respiration)

Ao 1 AMeT—4ard (Exchange of Oxygen)— Bws! § 0 &I
e, owsl d Haldd Ye T DI DA SHRiGEIsE U4
BIRAR Ufeadifel (Pulmonary alveoli) @1 3ifeiio & Tard H fA=Tar
R IMINIT BIAT 2| Bhel & aigdis d Ul W arell SffaRior @t
T91d (100 mm Hg) BHsl &1 DRGRN & o (40 mm Hg) &
JUeTT IffSrh BIAT = STdfh Bwhel @ BB (Capillaries) & B
STgIaISS BT I (46 mm Hg) IS & B SRIeiiaass (40
mm Hg) @ 3fUer 3ffde BNT| $9 YR Sifailod 9 | Wb d @ell
S 7, IR HEA STeifess Wb 9 arg # Fell IRl § IR IRR |
IR Mot @ S g1 9 fhar @1 A\l &1 uRagd (Transport of
Gases) ®&d © ol 3T RN § YU BT 28—

From arteriole To Venule
40mm Hg O2  Ajrinlung 104 mm Hg O>
46 mm Hg CO;  Alveolus 40 mm Hg CO2

| e@@

60
0
90,

fa= &. 2.2: Physiology of Respiration: Gaseous
Exchange between Alveolar Sac and Blood

g9, Io9uiT Uq
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N fopar # IR @ E 91 el & arg HISdl (Alveoli) #
W AR B A B QA BHS] H T 30 IRIS PSP B © | a1
PrSdl QfeaAeR @Y Alveolar sac) @1 fikiEdl 789 8Idl © 1 89 TR WD
SHRIBIRA (Blood capillaries) &1 &1 el 8T &A1 © | a1 PISd]
Ry offeiio Ud @rea SReifadrss & oy oafded R
(Permeable) B 8| I8 Wh dRM@GRI & Wikl ¥ | | g 3R
qHl fAday Td 99T fireell (Respiratory membrane) Sl 2| a1
DISHI H ATFATST BT Ta1d 3ffH B & DR HMET /T H ITHT
250 ml O»- S ufq e fIRa (Diffused) B1ax I H Ugah
2| 31 UPR Hrdd SgIfrIgs 9T 200 ml Ufd ffFe ey
AR BT arg H Fell Sl 21 T TPR Hadl H W DRIBIAT b
7o g fafwg Sae g9 (Tissue fluid) & gRT 81T 8 1 HRHRN #
Afha  FIUET (Active metabolism) & BRI O, BT Fad HHI Td CO,
B SrfrHaT el 2| A MfRiIoT I § Fad g H I g8 gHel
SHRTBRN H AT CO, BHAIM HIRABR (Capillaries) & b H g=1Rd
Il B |

2.3.1 3TddIoi &I ATQT-—9&1 (Exchange of O)

(Tissues) Ud PIRTBI3 (Cells) TF UgaAr &I fhar &1 SifaRie &1
AMEH-USH Bed & | a8 fhar ffaRad =ron & & gy &

(a) STREERAfa G| femtor (Formation  of
Oxyhaemoglobin)— U&% HRI R A48 H I UfAfad ST 350
forex SifaRiIo IRR & HIRERIT d6 ggarar 8| w1 wioRl, 79 3
100 ml H H 15-20 ml MRS Fagd HA B &Aar uril oI g,
AfhT S ¥ A 3% 9N & [ oAl (Plasma) Hagd AT ©
SHHT HRU B 5 AWM g9 R SMTRISH @rodr # Irafdd dH
24 ml/100 ml GerefieT 21 AY TR iAo wh § U T arel el
FH] (RBC) § Urll S arell gMrellfds  (Haemoglobin) @&  &TeT
SRR ARG BT A &, AT A AIAIST (Oxy-haemoglobin) &1
CRIN

I H Sl BT aRagT &1 & fay drel sl (RBC) #
foory I ueref feWrefed  (Haemoglobin) BT &1 BHANAIGT g
(Iron) b HJH U (Conjugated protein) & | SHPI TTAF JMM Uard
(Respiratory pigment) ®ed ©| SH®! g Jad I &H (Haem) H
TS & T8 PR DI &Fal Bl © | I§ a9 AT Uar, TS
DI Bhs U HAD dPb Ugd BT B B © | $HH A (Iron) Joh T
T &1 A®T (Compound) & B &1 BIAT ® | UM 91T sHAfed T
T (Haematin or Haem) &1 &1 BT & I8 MR URGENA (Iron




Porphyrin) ® 9" Fe™ ®RA (Ferrous) 3ol # SIENIER] SIRSIG Wyﬁifwmg

gl I8 PR 2 6 SHFAT BT gERT 9T TAifed Wi (Globin
protein) &I BT & S $9® 3] (Molecule) DT 95% 4TI BT © |

ARG (Haemolobin) 379 & dARI XA URATY] e
& UH—UdH I A gfoac (Reversible) §¢69 90 8, T8 7 )™
(Ferous = Fe™) <em # @d g1 39 fhar & ARG &1
NRASTIBRUT FHEd 2| 39 fohar H B MR (Fe™) SifaRilo & ST
W& (Ferric = Fe™™) 3@wen # 3ifadidpd (Oxidised) &1 ST & | Ia
R ¥ fF fErafed Sffwiica @& wEw aR SiRiEHrafaT
(Oxyhaemoglobin) & ReR AfTd =T | Mo (Oxygen)
SRIEHTANET & w7 # Wh & R Haifgd gdr |

Hb + 40, =—/— Hb(0O2)4
NN . s VPO
BHFefad (Haemoglobin) ST (Purple) 397 &7 81T &, o9 f&
SR (Oxyhaemoglobin) TH®IA Tl T & BIAT & | THh UM
SEFAIST T 1.34 ml O, Y §ferar & | Sadi (Tissues) H 3iTaiTor
DI AFEdl [h Bl JUET HH BRI B, A< Dl W AFABHEIANGT

faafed (Dissociate) BRI Hh B Il &, Sl HADI §RT TaHH
@ SUIRT 7 3l ¥

232 3iifedio &1 Hadl § yRasq (Transport of
Oxygen in the Tissues)

IR TaRAT H SHABII o (Tissue fluid) F FRISH BT TG HF BIaT
2, 40 mm Hg | &M &1 % 100 mm Hg SRS @ & | qen
98% SIS | |JW sHRAled, Hddd  diRreRll  (Tissue
Capillaries) # I3 &RAT & | oH (Plasma) ¥ 3ifRioM 1 gal &
gl B IR W Haed od # faaRd Bl 81 99 & it fama
B 8, BT ¥ SR & AN $H Bl ® R emf & #
AMfeAIS BT <@ FHH BT 81 S BRU SHEFAed # ifRioE @
ArEdr B B B, R we SffRfioe wirenr # i ®, g9H 9
SRS S o H uged! & | I8 MAfhar sffere feaar 4 il 2 |
39 UBR Wh $Hdd H e T HAdF G & G FAFIT §41dT 2
rIfq 40 mm Hg | 9@ IRUTFRG®ET SN &I SifaRied & AT
AFEA/FIAAT 75% 8 S ¢ |

(b) fAEHArefaT &1 faaed (Dissociation of Haemoglobin)—
IH D GRI ARIEHTANST DT Hadi (Tissue) TG DIRTHR (Cells) TH
Harfzd far Sar g1 Hadl & BRI H 7@ (Glucose) Ud 3T
qYd Ygredi & Fargad (Metabolism) & HRUT CO, &7 40T B 2 |
MRS BT SYART FFR=aR BT 8T 2| 39 BRYT CO, &I Al =
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# ftds B SRl ) 99 Twh B AT ATRNEHIANST W AR H ggacht
g 79 I8 Jifaie vd drefad ¥ faafed 81 o 7

Hb(0)4 —— Hb + 40

Oxyhaemoglobin Haemoglobin + Oxygen

SMRMBARAIIT  (Oxyhaemoglobin) @I &9 & HAET b H
JffRio @& ofif¥e ggra R ik axell 2| 3l sifRfio &1 <ara
I ol 1< S B s S ) | B B | | 1 GO G s
MRIEMIAfe &1 fdges (Dissociation) fFHfiRed dRPI w® R
HAT B—

(1) dmYhH (Temperature)
(i) BTE|IOH-3MIA AFsdT (Hydrogen-ion Concentration)

(iii) goragrarse (Electrolytes)

2.3.3 HIH SI33lTqaTsS &I URded (Transport of Carbon
Dioxide)

PIRERT # 9o ygreif @ RNGROT & BROT CO, SO~ Bl &1 T8
dd s (Tissue fluid) T SHas g A DRGRN (Capillaries) & IH
¥ Ugd SRl 21 CO, T 3@ Had s H A0F B 8, 59 IR 02 B
gl CO, b ¥ ey 81 o9 200 ml CO; Ui fFe b gRT ¥RR
DI BRGRI F BHsl H Ugarg ol 8| CO; h & WIodl Td el
THIOST H HHE 1/3 Td 2/3 & ST § & 7| gwfal & b H 48%
JMIAE § CO, U 100 ml TE1T WX = RN & Wh § CO, BT 3T
52% Ufd 100 ml S99 TR BN B | e SISAaASS HI Td1d 40 mm
Hg Ud 46 mm Hg %He: A vd RFRBN & b & 81 81 Wh &
HOTHTE (Blood Corpuscles) Ud @Al (Plasma) Q91 b &I URTgd
P B |

HTe SIZINAITSS BT URIET Wh gRT A=feRad bR I fhar
SITdT 2—

(a) 19IT% 3T & ®U A (In the form of Carbonic Acid)-
CO, %h ¥ U &R & U 5-10% HTT STl H GeABR Brdii-ih IFFel
BT AT B—

CO;+H, 0O =——— H,COs <~ H"+ HCO;3

FEMTH T Bl T wEife UFEgsSl (Carbonic
anhydrase) T~igd &I SuRefa # &fde g 1fd & 8ar ©1 deifa®
3 (Carbonic acid) 99 @& ARSI HuERSIEEECa R R
(Potassium) ®EI-d Fal I fovar ox dIcRA digdEe (Potassium
bicarbonate) g9 §—




(@)

(ii)

H>COs3 + KHb — KHCO:s + HHb

Carbonic + Potassium Potassium + Haemoglobin
Acid Haemoglobin Bicarbonate  Acid

UReRRH dgEEHT MG 81 ST 8-

KHCO;3 ——— K'+ HCOs

HCO; b & wirodr | faaRd 81 <irdr g1

oA | faRd 8 @ ugErq b wlod & NaCl & arg foean
PR AT dgPHE-e (Sodium bicarbonate) S9TGT & | Cl- 3+
b BIHR ATel Ui (RBC) # Jdel &4 & | RBC # K™ 3”0 &
A1 FeH TR FiRIgS @1 90 8—

NaCl+ HCOs — 3 NaHCO; +CI”

K"+ CI” _— KCI

qIEPEAT D BY H 80-85% CO, B AT Wh & gRT Adrfed
Bl 2

& Erythrocyte h Plasma Tissue
H0 + CO,% C0:
Carbonc NaHCOs
anhydrase
CO2+ H0
H2COs HCOs; + Na* Tl
lT HCO3- h
H2COs
H* + HCO3~ )
/ o Phlorlde o /\
1] shitt H  HCOs
H* + Hb €5 HHb + cO, + +
Carbamino A- Na
Reaction J ¥
HHbCO; HA NaHCOs;
HbOg—> Hb* + 02 —0
L _J ——

fa= &. 2.3: Exchange of O; and CO; in Blood and Tissue

(b) Hra-TrAT AT a1 Hraffeaa HFAIfaT © w9 d (In

the form of carbamino compound or carboxy haemoglobin)- CO;

T arell & T TR ST AfTd BT A B SRR & gRT
AT ot Q1 WHE 991 B (i) 3 g (-NHb), (i) FraifRTer g
(-COOH)
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(i) ST W8 & I CO, e Ha — AT T Bl 9910 7 |
NH; + CO — » NHCOOH

(i) HET SRRATRITSES B FH AT Th H ARG & AT AeTdx
FrETed BEFalfad (Carboxy haemoglobin) T % |

HbNH,+CO, —— 3 HbNHCOOH

T8 H/A CO, B AT DI 10% AR & ®Y § [h & AT Hdlfed
B Bl ¥ ugedl B

Bhel § CO, uggar fr=ifead ver | faafed gax wwel #
COzﬁ%lW@Ozﬁﬁ@?ﬁ%ﬁWﬁ@COzmﬁ
H gl 3—

e H,CO; Carbonic anhydraie H,0 + CO,

P
al

Oxyhaemoglobin &1 ST N2,CO; + HoO + CO,

e 2NaHCOs
e 2HbNHCOOH Reduction (}Eﬂﬁé + CO
(W)

Haemoglobinate)

WISHT H gell oEeell H Ped  SrHsifadgs O, @ 3fUerdd
e goedd § R A g9 7.5% w31 8 fF=falad gyer o
Harfed Bl 8—



Plasma Erythrocyte
CA
CO2 +H,0 ==H.COs
COs ———> | H,co5+KHD (A)
(From Tissue
Metabolism) \» KHCOz+ H.Hb
NaCl
l (B)
Na* + Cl- ——
v c
Na* + HCO3~ ©
NaHCO3

&I . 2.4: Chloride Shift

(c) 9TS®HIEfAE MA@ ®U H (In the form of Bicarbonate
ion)— ®ET TIRIRIES B 70% A IAf&F A= o & AifsIq
(Sodium) Ud et ORI & UCRrM ¥ fAaex |ifsaq asaEie
(Sodium bicarbonate) Td WA dgHECE (Potassium bicarbonate)
gl ®1 dRad H CO2, RBC & O ¥ fAddx drEMe TAgRSY
(Carbonic anhydrase) TIgd @1 IURART # S e A 2| T8
PEIfP T, dIgPIEC Td gggro i § foafdsd 81 omar 38—

et 19 H (In RBC)

Carbonic anhydrase

- N

H,CO; —— H'+HCO:s-
(Carbonic acid)

CO;: + H,0O

(Enzyme) (Bicarbonate)

CO; + H,O + Na,CO3 ——— 2NaHCO;

(Sodium bicarbonate)
gg ufIf$ar wrow § HH, Wy RBC # @EIN® TAssss
(Carbonic anhydrase) & T=ilgH &1 IURAT H 5,000 AT 3Afdb BIft
g1 uE ¥ fawRoele 89 ® BRUT $Eiad 37 (Carbonic acid)
gIgSIo U4 dgdEiHe maHl (HY vd HCO;) # fagfed & <ier g
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qEHEHE AT AfSH f[TaRoRla 89 & BRUT ARHE AH o
THIRT (RBC) 9 faaRd Bra” wiodr # 9ol 91 8| Wb &1 AW
pH Td fagld—deerdm (Electrostatic neutrality) S @< & foQ oA
A I & FARTSE (Chloride) 3, offel whvfali (RBC) H Tl ST € |
1 ufdhar &1 g99oik faffr (Hamburger phenomenon) I d@iRiss fRde
(Chloride shift) ®&d €| 9= a8 W dfhany fauia feem # &t &
WCOZWwWH@ﬁﬁW%IﬁWCOZﬁW
AT BT ASTH Td NI Rl & B9 § Bl 2 |

7 H Or Td CO, 1 ATUIcrad A &1 IR faffHa (Gaseous
exchange) TR 318/ U¥Td Usdl = | a8 U9E (Bohr effect) & SR
BhSl H Adifed b H HCO, & &R dhal ST A S99 89S S+
(H) &8 8 S & O 39aT pH 9¢ SIar 2| §9d BRI 3ifed |13
H Oy, EHAFAIET | & Ol © | SHddi (Tissues) # T8! w4d fausia fazm
# BRI HRAT ¥ Toed UME (Haldane effect) & 9R EMI@IT O, ¥
fAere) T gMTaeell 3 (Acid) 99 STaT ® Rt CO, & | fies
BT AT BH B SR © | SHD] Al H gfg d ARI TRR BT AT H
gfg BN 2| U BRU Bl H ARIEHTANT & 9 & CO, b o
ay H "l SRl 81 Sl H SRNEHTANIT W 0, & gad B W
39 fquRId <umd fqvenfid el € |

Reduction due to higher

HoNHCOOH _ > HbNH; + COzT
(Carbamino compound) Concentration of CO;

Plasma ﬂe:”
o2 of lung

H.Hb + KCI
K.Hb + O2 & KHbO2

&I #. 2.5: Release of Carbon Dioxide



2.4 HIRMHII 999 (Cellular Respiration)

HIRNGI T U 980 &1 Sifee fhar 8 iR eMd =xol # gof 8l 2|
I TR P fhar & fou faf¥re uwirs=r dIReT & o/ & U S
2| fopamel &1 s g9 fAifdhd UshHl & §RT dRd &—

1. TARPIART (Glycolysis)

2. UISHidd 3F BT STaiTdoT (Oxidation of Pyruvic acid)—
(i) STAIIIY SHTRATHRUT (Anaerobic oxidation)
(i) IrIETg SiTRITHRIT (Aerobic oxidation)

3. @49 T® (Kreb’s cycle)

4. gogg™ ufRaed Ul (Electron transport pathway)

1. TASHIfARNT  (Glycolysis) IT EMP Pathway (Embden
Meyerhof and Paranas Pathway)— Teg®IfeiRT (Glycolysis-Glykos =
Sweet, Lysis = Breaking) s forar # 1Tvlc\'cF\RT (Glucose) & TH 3] T
UTsHidd 3 (Pyruvic acid) & Q1 3793l H Si¥He FFIdxor 81T & a1
9 YO sfEet H ATP @ Q1 RN & YE o Bl 2| $H AR
3 fopameil & R & TR WA W g B & RFa NADT & ]
319 I8 R NADH % uRafda &= <d 2| TosaIfal o g9 fhar 4
O, ¥ AEEEHAT Tl Tl B T ISR & WA § Ig A
FAM Bl | |7 Foiidl | =g 98 W19 (Plants) 81 A7 997 (Animals)
g, IS IMHR & B I YW MEBR & &8I, TSI @ fhar 1w

T B B 1 9 fhar @Y @St SRl @ 9 dsifel Vs (Embden),

TIREH (Meyerhof) TG URARNT (Paranas) 7 &1 off, 39 ®RUT 9 fohar &l
SUAUL ARl (EMP-6-pathways) &8d & | Toligdifeiyd freforRad ==l
7 gof gt 7 |

2.4.1 BIEHIRIHIOT (Phosphorylation)

(i) UM  BIEPIRATBROT  (First phosphorylation)— dyeH
A A ATP ¥ TP BEHS FHE P AP edAIBISId
(Hexokinase) U~TgH &I S[URAMT H TdE-6-B®e  (Glucose-6-
Phosphate) ¥ T ATP 819 ADP # uRafiia &1 orar g—

1. Glucose + C¢H1206 + ATP Hexokmase. Glucose 6-Phosphate

e
(1 mol.) Mg (1 mol.) + ADP

g9, Io9uiT Uq
gfceerr gorett

- ITETH
greyg wrEHt

93



g, IooiT g
gfceerr goett

94

feoofy

Y STTETH
gIgyq Al

(i) FHTGIdIBROT (Isomerization)— 39 fhdT H T IE-6-HIFDT,
BRBITRITE 3MSAAYGT (Phosphohexose isomerase) UwIgHd &I IRy
# QU G (Isomer) HaEIA-6-Hiehe # gRafid gar 8—

Phospho hexose isomerase

2. Glucose 6-phosphate » Fructose -6-phosphate
(1 mol.) (1 mol.)
(iii) fg<ha BBIRAHIOT (Second Phosphorylation)— 39 fhar

H YF: U Y ATP &1 Hiehe HHg, BIhlgaqldlgTol & IuRefd H
Hacd-6-Hhiehe ¥ fAddH: |Hae 1, 6 SEHIFHE a1l 28—

3. Fructose 6-phosphate + ATP PhOSphOheXOki“an Fructose 1, 6 diphosphate
(1 mol.) (1 mol.)
H BIERIRGATHRET H ATP & Q1 V[T T SUANT BT 2 |

242 DI B fage (Splitting of Sugar)

9 fvar # 2, 3-Fd arel R &7 AT BT 8-

(i) wiplamfcsgiss @1 faaior (Formation  of
Phosphoglyceraldehyde)— Exs BRI H HFeT 1-6
SSHIhE Veslalol Uwilsd &I el ¥ 3-BRpIRaRfcessss Ud
SE-TRSR Ve BRWe & UH-Udh IR # Jumfed & o
21 I8 T 3-BEA arel Afd & JAT MAIRS B SuRAfy F Up-
AR # wUTIRT BT & B |

3-BIEhITRRISSEIES &I o drell foham d§ SO9— WANT &Il
YEd] B, SISesSIRl UHICH Bidhe-3 hIehiaarfcesss d gRafdd
BT YEdT 2| 39 fhar # 3-mremiferRfceggs @& a1 1] & 99 g

4. Fructose 1, 6-diphosphate % 3 Phosphoglyceraldehyde

(1 mol.) (2 mols.)
][ Phosphotriose
isomerase
Dihydroxyacetone phosphate
(2 mol.)

(i) 1, 3 SZ-BIEIRTMRfcsegs &I T (Formation of 1, 3
diphosphoglyceraldehyde)— EFC@?B frar @ EAEIN] 3 RPIRANICSEIRS,
BRBIRD T W AT BB 1, 3 SB-BIEhIcTaRfcsgrgs a1 ¢ |

3 Phosphoglyceraldehyde + 2H3;PO4— 1, 3 diphosphoglyceraldehyde




(c) UTSHfd® 3T &I f-HioT (Formation of Pyruvic acid)

39 fhar ¥ 3-mrepffoRfosgss 9 Uswfde T &1 f=Efr
ferefolRaa fopamett & g1 @1aT 28—

(i) PICPRISAITE T4 1-3 SIShIhIRamfesgss &1 fafor
(Phosphorylation and production of 1-3 diphosphoglyceraldehyde)—
39 fhar # 1, 3 SE-BrpIaRfceszs, SIEESINFS UIgH &l
SuRefd § 2H wREmEl & e qar €1 I8 WA NAD
(Moifecrss SMM SE-IfFedcigs) FeU~Igd & gRI U8 &Y
forr oI € 3R 1, 3 Sie-BRpIRealRe et i g 3—

1, 3 Diphosphoglyceraldehyde + 2NAD* DiphOSphOglyceraldehydf
(2 mols.) dehydrogenase

1, 3-diphosphoglyceric acid + 2NADH»
(2 mols.)

NADH, a1 7 W& iR 3a9 & &M H 7T & AT SAfaiior
SURYT 89 W gorde™ I §RT 3 ATP &1 A7 &=am 81 9
UHR NADH, & Q1 3Rl ¥ 6 ATP &7 AR o¥ 8Iar 2 |

(i) BIEpIReralR® el &1 T U6 Yo ATP &1 ST+
(Production of 3 phosphoglyceric acid and first ATP generation) -
1-3— SE-BROIFTARS el A Udh Iod FHoll dldll BIRBS T8
fAdhatay ADP & @R ATP &1 &7 T § | T A T o QT 377
1,3 SIE-BRPIRAARD 7l g7d & | 39 DR &I AP ATP W) 974 & |
BIEHE AV b ha WM & UTER] 1, 3 SIE-BROIAARS 37,
3 BRBINTAR® 3l § SUIRd 8 Srdl 8—

Phosphotransferase

1, 3 Diphosphoglyceric acid + 2ADP >
3 Phosphoglyceric acid + 2ATP

(2 mols.)
(iii) TATIINHOT gRT 2-BIBIReIR® v &1 ffor

(Production of 2 Phosphoglceric acids by Isomerization)— 379
3-BIEPINAART 3, BRBINAERIRCS Uilgd @  SuRefd #
2-BIIRERE 3FeT Bl a1l 3—

hosphoglyceromutase

»
»

3-Phosphoglyceric acid P 2-Phosphoglyceric acid
(2 mols.) (2 mols.)
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(iv) Srerss IF/fAotellavor gRT BivwIsIe uIsefads 3 &1
fawfor (Production of Phosphoenol Pyruvic acid by dehydration)—
39 fohar # 2 BIEpIeIRe 3T SHIde Uwilgd @I SuRerfd & Uéh
I A INTHR 2 BITHISAT Ugwidd 3 94 ¢ |

Enolase
2-Phosphoglyceric acid Enzyme 2-Phosphoenol-Pyruvic acid + 2H>O
(2 mols.) (2 mols.)

(v) uIswldd e &1 fHior td gEdl IR ATP IdigA
(Production of Pyruvic acid and second ATP generation)— 31f<19 @R0T
A 2-BIEHISAT UH{dd 3Fd 30 BIhe HHE H ANHR Y
UEHAG et 9911 3R Bibe 98 ADP i e ATP 94T < ¥,
Rifs TP @I AT H Ugw(dd 3F & al AT I 8, $9 BRI Js(
2 3] ATP +fi ffifa rar 2

o Pyruvic kinase o
2-Phosphoenol pyruvic acid+2ADP ———» Pyruvic acid + 2ATP

(2 mols.) Mg™

25 UIgHlidd 3+ BT MRS (Oxidation of
Pyruvic Acid)

UIgwided 3TFT &1 STRIBR a7 3ged Sidi d & YR ¥ 8idal 2|
ver  SffRflaRer W 0, @ SuRufy # At s
TR —3TRITBROT IT TR TIFT  (Anaerobic respiration) H&d & |
R SffRfiom @ SuRefd # B % 3w BRU gwa
SAfRI—3iTaRATARoT AT il 999 (Aerobic respiration) ®ed & | HO
Sl H SFI USR BT ARG BT 2| BB oidi H Ud 8 PR B
JMRAGIOT BT T USHAD 3 & IRABRT @ a1 At
frfafad 9oR 9 8l B



Glucose
Phosphorylation ATP Hexokinase or
ADP Glucokinase
! Glucose-6-Phosphate 1
Phosphohexose
Isomerase
[ Fructose-6-Phosphate ]
ATP Phosphofructo-
ADP kinase
l Fructose-1, 6-Phosphate J
Aldolase
2 Mol. I 3-Phosphoglyceraldehyde
2 NAD H3PO4
Dephqsphory Phosphoglyceraldehyde
lation 2 NADH + 2H Dehydrogenase
2 Mol. | 3-Diphosphoglyceric Acid
2ATP ‘j Phosphoglyceric Acid
2 ADP \ Kinase
2 Mol. | 3-Phosphoglyceric Acid ]

Phosphoglyceromutase

2 Mol. [ 2-Phosphog| glyceric Acid J
H.O I Enolase
2 Mol. | 2-Phosphoenol Pyruvic Acid |
2ATP Pyruvic Acidkinase
2 ADP
2 Mol. 2-Pyruvic Acid Anaerobic
Anaerobic r—l— T -\
K ‘ Aerobic | ~.
Lactic »  Acetyle y e Ethyl
Acid #  Coenzyme-A ) ~~_  Alcohol
-’ w L -

[4

In Muscle To Kreb's To Electron In Yeast &
Contraction Cycle Téanfport Bacteria
ystem

fa= &. 2.6: Physiology of Respiration :
Glycolysis or EMP Pathway

(i) ATl SITRIIHIUT  (Anaerobic oxidation)- USHAd T
(Pyruvic acid) & 39 offaiiexer # SifRiio squRerd &xcfl €,
SffRfoT @ SrguRfy # ff vadd fhar & 2| sl TR
¥999  (Anaerobic respiration) ®8d T| BB BIRMBNY 02
SuRef # Y TRl Tadq FRell € |
IqTE— Ui # oifded 3l &1 ffoT (Formation of
Lactic acid in animals)— 39 {51 & 3ravfa wiforay # uiswfdd
3FA @I, oifded 3 (Lactic acid) # gRafta &= fam Siram 21
O TAI TIE Afded I T UIsHiad o # uRaffd &l
ST B g8 Uswfdd el ®d g% (Kreb’s cycle) & §RT
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%TW?W stafiga ear &1 wRE ¥ e Wt R YeR @7 sifeiERer

BT 2| A9 @ IRR H 78 A iR @ orR B B ofded
A B I TG YA BF & HRY YRR AhM AEgH Bl
feraefy | oo R IRW TS D T IeF T [ T
¥ gRafida 81 e &—

Glycolysis

CsH 1206 >

CH;COCOOH
Pyruvic acid

-
~ CH;CHOHCOOH
Lactic acid

IR el TR fohar 7/ TR | Bl —

COOH (|?OO
OH —C —H < » C=0
CH; NAD NADH-+H" C(CH;
Lactic acid Pyruvic acid
FMNH: <

(i) SffRN—ATRABIOT  (Aerobic Oxidation)— TI UHR &
SffRfTxoT H  offaRflo @ SMawadhdr Bl g1 I8 fohar
frfaRaa a1 oAl 9 gt Bt 2 |
iR faeEiRiciaor a1 tRicsa dit~sd A @1
famfor (Oxidative decarboxylation or Formation of Acetyl Co-
enzyme A)— HSCIHIVGAT H Uga-l W USHdC [S—aggoiTd
(Pyruvate dehydrogenase) T=TgH &1 SURART H USHidd 37 &
U 3] 6w A8 (Carboxyl group) ®1 gyd &R CO;
qer HY 3g=l ¥ drs fear Sirar € 1 A9 g=1 2-sre-y vfafee 3
(CH;C-O) H8-T~TgH A (Co-enzyme A) ¥ fAarax vRifed ws-
Tlsd U W ged Wl & S AT @l ulgwide IR Bl
MRNTBRI fadpraifaRTeiaxer (Oxidative Decarboxylation) ®&d 2 |
9 fhar # g & QA WE] g B § 91 NAD &1 UH
3 I U R NAD + H' # dgaf oiar | 39 fovar o
fFreferiad AHiexeT gRT elRid o) Weod ¢ |

Pyruvic dehydrogenase
CH3COCOOH + NAD" » CH3COS.CoA + NADH
+HS.CoA Mg™ TPP +H"+CO2
B —— Pyruvic acid Acetyl Co-enzyme A

98 qrey HrEH



3 B A 9 vRifee AE-uwigH A Wigerdivgar § waw 0 99T SW9T 09
qfcer qomett

BHRAT ® IR THABT IFTAT MRANBRUT HZSIHIVSAT H & hd ah
@ §RT 90T BT 2 |

Glucose Transition

CO.

Glycolysis |

2PYR — 71> 2AA

2ATP ) ~

v
2 Pyruvic
acid

Respiratory
chain 12H, 1/20,

NADH, —3 FADH, —> Cytochromes —>—)Hz<)

' H20
34 ATP

fa= &. 2.7: Physiology of Respiration: Different
Types of Cellular Respiration

26 s gh AT cIshEIfIfoId ab (Kreb’s
Cycle or Tricarboxylic Cycle)

9 o &1 Favem 9uie ¥R '=9 @9 (Sir Hans Kreb, 1937) 71 faar
off| 39 HRU AP A W 5 fbal &I Ha b ded &1 59 fhar
# Ufifee 8-T~gH A (Acetyl Co-enzyme A) &1 CO, TG H,O #
faiavor 8T 21 g far fafdy gomgw @ SuRefy § &8 wfafhanen
@ UH Sfed el 2 |

59 9Ol fhar § Q1 9R CO, WA= BRI & dAT ADP & QI o1
ATP % gRafda 81 SId € T 4 IR BESIo & dI—al 379 b B ¢ |
9 3@ # YRafed WE-TTgH A @1 SifRfIAR (Oxidation) AT ¥ |
9 SEe # Hh RS @ URARIN B O 9R, EEgoael garef
NAD" U89 &xal & Ud A1l R FAD & glgsioid UTel ucrel Igor
IR B Yfe 39 fear # wEfged smel (Citric acid) Td 1
Fraifaaferd (COOH) Il Jeid BIe+d 3%l d-d & Ud amafed 81 &,
39 HRU 39 fhar @ AEfed ™ a®  (Citric acid cycle) AT
CISEEifaNeTd 37T @ (Tricarboxylic acid cycle-TCA) ¥l &&d 2 |

feoofy
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()

(i)

(iii)

9 = H FrefaRad fhad ®9 3 el 8-

arsfe®d et &1 T (Production of citric acid)— uRifea
WE-TIgH A (Acetyl Co-enzyme A) AISCIBIVGAT H U9 Hal
2 3R IR HEA gh IifaIANNIed el (Oxaloacetic acid) Ud
I d fAaaR 6 @A AIfte ARfe® e (Citric acid) ®
oRaftha &1 wirar 81 =it & 1 Ae-geolsH wW@a 8 orar ®
AT G TR AE—USIIgH A HeeloT & BT 31T 2 |

Citrate Synthetase

Oxaloacetic acid + Acetyl CoA + H,O » Citric acid

A arell fopamell # AT3fed omat (6-C) &1 NI B1aT oIl & 4
Fel fedenufufesd wfus R 9§ g9ar 8 3R CO, I
Bl 2 |

faoteflavor g1 Ra-uaifafes e &1 fAwfor (Formation
of Cis-aconitic acid by dehydration)— wsfc® tRis & 9
&1 TH A we ST 2 IR R-Ydifed ot @1 fomtor gram
2 |

Aconitase

Citric acild —— » Cis-aconitic acid + H,O
Enzyme

STeldIo gRT 3msarsfed kel &1 fofor (Formation of
Isocitric acid by hydration)— RG-tdIfafes s/, ST &1 Tdh
A UYBUT PR AGAARIGH T B Al | 3d fhar H
A THHTSSS TroligH SORD BT B HRal & |




g9, Io9uiT Uq

PROTEINS GLUCOSE FATS TicreeT et
( 1GLUCOLYSIS l
| AMINO ACIDS | | PYRUVIC ACIDS | |ACETO ACETYL CoA| feagofy

PYRUVIC
DEHYDROGENASE}—~ NAD
DEAMINATION NADH +H B-OXIDATION
]
l
CoA \I co; |

CITRATE SYNTHETASE

H20 ACONITASE

CIS-ACONITIC ACID | (6C)

H0 —y| ACONITASE

ISOCITRIC ACID

|OXALOACETIC ACID|I 40)

]
)
]
MALIC NAD !
DEHYDROGENASE 2H 2H,
NADH +H = = '

1

1

(4C)
FUMARASE
H20

v

ELECTRON
TRANSPORT

(4c) SYSTEM 1 (6C)
I NAD ISOCITRATE
SUCCINATE |~ FADH: ==3 2“ : DEHYDROGENASE
DEHYDROGENASE EAD A L naDHen o
SUCCINIC ACID( (4C) I
_ i H| | oxaLosuccinic Acip | g¢,
oA TD¢ > ATP 4
SUCCINATE THIOKINASE GTDX ADP i DECARBOXYLASE
NADH + H co.
H.0 NAD -
SUCCINYL CoA | , . |u-KETOGLUTARIC ACID| (6C)
o-KETOGLUTARIC ACID
DEHYDROGENASE
CO: CoA

CH3 COCOOH +2':0; —>  3CO2+ 2H:0 + 5(2H)

fo= &. 2.8: Physiology of Respiration: Kreb’s Cycle

Aconitase
Cis-aconitic acid + HHO —  Iso-citric acid

Enzyme

(iv) fagssiofilaxor gRT sifRaRife e &1 famifor

(Formation of Oxalosuccinic acid by dehydrogenation)— 37d
AT P el H 2 BISgIol URAY] Jh 81d) NADP a1 NAD
H ) NADP.2H a1 NAD.2H 3R e qa™i~d 3 Bl
g < 2| 9ol frar # smsesfee fSEmsIme grorsH
SOREG BT B HAT B |

Iso-citrate o
Iso-citric acid + NAD » Oxalosuccinic acid + NADH>

dehydrogenase

3T
qrey It 101
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)

(vi)

(vii)

(viii)

faapdfiev-1 gRI— o-PeFeRe v &1 o
(Formation of o-Ketoglutaric acid by decarboylation-I)—
fepmEifdaers Tgd @ SuRefa # sifeaaadite e 9
CO, ®1 RIS BT & 3R 5C WRA] d1dl o-PICFeRd 37l
T 2 |

o Decarboxylase
Oxalosuccinic acid » o-Ketoglutaric acid + CO»

(6C) Enzyme (5C)

fagrssIoieyer den fasrdfevor grRT aadfifa d1-uwrsd
A &1 fAHfoT (Formation of Succinyl Co-A by dehydrogenation

and decarboxylation)— o-BICRERE Iifiles T=IeH B
IuRAMY H o-BIEFCRe 3 & SR fABaiaaeldRoT
BT B, 39 BRU FRATA CoA T T 3R T CO, g Bl
21 39 fhar § Q1 TR WA Jh 8o’ NADH, &1 fafor o
BT B |

o-ketoglutaric
o-ketoglutaric acid + CoA » Succinyl CoA + CO>
+NAD Dehydrogenase + NADH,

(50) 40)

Jadifie e vd ATP &1 foHior (Formation of Succinic
acid and ATP)— 3@ FaAIA-CoA, &M SEHIEHE (GDP)
(Guanine di-phosphate) Td Si@Ef®E ®RBS Td Ad{ID
qRIThIgIS Uilgd &I IuRAfd o g tRIS 99d1 2| 9
frar ¥ 76 g8 St GDP # <dfod ) R 28 Bihe
(GTP) ¥l &| GTP, ADP ¥ U foham &) ATP &1 U 317
g B

Succinyl CoA + GDP Succinate thiokinase Succinic acid + GTP

+ H;PO4 + H,O Frzvme » 4+ CoA
(4C) Y (4C)

GTP + ADP — GDP + ATP

Taiifre TRTe 4 Hre= AfiTe Bar 2|

fagTggIaiaover gRT ®ARS 3el &1 fFHior (Formation of
fumaric acid by dehydrogenation)— IRIEG fSEEBINTFT TITgH
D AR ¥ FFAIA 7 2 BISSIo URHIYRA DI Farerax
TARS 3T BI Gl ®| U8 BIgRIoM  WRATY FAD
(FrfaT—<Ts—=gfaerierss) & §RT T8V &R FAD.2H 91T € |




Succinic

dehydrogenase
Succinic acid + FAD » Fumaric acid + FAD.2H

(ix) TIARS e, RS Ullgd & IURART H UMl & Tdh o] 4
fietax e 3] Aot TR &1 991 3T B |

Fumerase ) )
Fumaric acid + HHO ——» Malic acid
Enzyme

(x) faTsgioFiaRel grR1 sadatiifes whis &1 gefiamr
(Regeneration of Oxaloacetic acid by dehydrogenation)— Hd
Tqh b AfTH TR F A AR F e feewsivms ud
NAD & SuRefq 4 #fores tiifs eifedenfafes tRis &1 g
AT ®  sHe AR T NAD2H i war ®|
sifareefiIfes TRie g ARfed ord @k # Uaer &var 2|
P B AY b ISRV B U e Gp @l fEfaiad
FHIDROT §RT UERIT HR Fad o—

2 Acetyl CoA + 6HO + 6CO; + 2CoA + 6(NADH + H")
6NAD + 2FAD + 2ADP > + 2FADH, + 2ATP

2.7 Zolagld daad a1 (Electron Transport
System)

qaq fhar @ Jraid TR dIemg R (Glycolysis) Ud ®d T (Kreb
cycle) @1 ufhamal & ol W= 8idx ATP # WU Y&l 21 39 foban
¥ o uarlf W RSSO WRATRN BT gUR a3 o ARG B
faf=1 srgSIoM UTfed NAD a1 NADP 31 FAD # wE=aRd fhar Sirar
21 39 UPHR 99 NADH.H' Td FADH, & BIggIo WRANRN & Soiagid
(Electron) H 31 WA= ol BT 2| 89 USRI &1 FHoll g ®I H
gl | Ageaivgar # & e ufafhaei @ te o geR @t
ST §RT BIgQI URATSH ¥ $H Holl bl b dxd ATP H UL
fhar AT €1 NADH.HY Ud FADH, @& 370] 30+ BIggiol AR Bl
S SfEersll B <dR 99 NAD' vd FAD # ffaiied (Oxidise) &1
o € R {6 a8 vagalfaRg 1 #9 g% # R 4 91T o 99 |
S Sl H Ugel ESgIoM WRAYSH BT 5P ARl [Soldeid Ud
Arer1 (Electrons and Protons)] # fd@ves BId1 g1 ®ad geldei~ ®l
F[H FGE IR M B A Th A T8 IRD G BT o & | I
3 sfEeneil B Sorag URTET I FEd 21 39 JEdRl # gods
@ 9gd W WA ol gb 81 ol © o & a8 soag sRaarai
& I H AMTH Ao (12 02) § AT & IFg 81 Wil € |

g9, Io9uiT Uq
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9 UBR TS FWAY 3T H STl B HIATU PR Tl & | $ADT AT
SIS (Respiratory chains) T &8 ¢ |

ToaEd URIET T & = TTE WsenpA (Cytochrome) BT 2 |
DT & 9T H8-UlsH (Apoenzyme) UICIF BT & Ud URACH T8
(Prosthetic group) M 3MMI (Haem ion) BT & | Yeied Redox foameil #
S STRATed (Fe™) vd amafed (Fe™) Tai # UHROT BIaT 2 | o H
ArgeIpA JMairSS (Cytochrome oxidase = Cyt-0 Td Cyt-0;) 3Moadm
MRS (/2 02) BT U § gRIT B H FETIAT BT & |

Soded gRaEd I & UITSH ATSCIPIvSAT &I MIRE f3reel
TR ST 8 | ATSeIbivgdl & vdRd f3eell @ Ufd AGHIHCR (um)

650 IHF SIS (Respiratory chains) BT & | AISCIGIVSAT & IR
AT (Matrix) § 9 d%h 4 F=RIG ¥ U849 9 O & | Soldei
gRaes a1 § fr=faiRad =R 8 8-

(i) BTSSISH URHTY] AT EIbR Wl Td ol § < o ¥ |

2H — » 2H " +2¢

(i) TSI AMFF (M) BT YT B 2 |
2NAD + 2H* ——» 2NAD.2H

(iii) NAD.2H AISCIGIUGAT & F; HON H AR 0H9 SRaell § Ja9
HRAT B |

(iv) NAD.2H & ®BIggioE ORI Fedsic (NAD) &1 FAD.2H #
3T IR & 3R NAD.2H ¥ Y+ NAD S 1l g1 34
fshar # T B 3] Feh BN & o ATP & T 39 T
foTor S 2

(v) FAD.2H & gggIoM 3] He-U~igd Q(Co-enzyme-Q) §RT o
fory o €1

(vi) CoQ ¥ TBISSINM IMMIT HIRHIEE H ool O § T Solagi
AIECIHH §RT U8 &R fod a2 |
AISCIhH diegt WeH A § R9ar dig o] golagia &l
T IR® HRE (Fe™) F BA (Fe') # gt &1 rar g e
TGS DI 3T ARG BRes G HiRes 3ravel # 377 I 7 |

(vii) AT b ¥ cic2 Ud a W a3 H Uga & AT ATP & Tdh-UD
3] @1 Ao g 2|

(viii) HTSCIPIA SRS (a3) 9 golagid Saod & Tdh WA A
T S Soll IS BRA & AT SHolidd B 2 |

(ix) Sulifad O, & WA H, & Yo WA (eH) ¥ ffadr H.0
& UH U] P AT TR 7 |




(xX) UH WISCHPIA A G HAgerhM # uIRd 8 w9d = ==oil 4 T, ST TG
T STRNB BT & | HEP e W -P(FRDE) B w9 # G ST sl
B o AleEd A= S Bl 21 I8 9T Sl gRD -P WY
ADP ¥ fA@®R ATP &1 FEIVT @A & | 39 ISR b & UH fewofy
3] & f=T_oT | 38 3] ATP & dd & | ATP & UA% 317 &
RR STa SHoll BIhe g8 § 7,300 AR 9108 FHoll 8l o |

Dehydrogenase
In kreb’s cycle substrate ———p  Substrate
(Oxidised)

2H
NAD 5 NADH
(Oxidised) € --------- (Reduced)
(Oxidative)

ADP ————» ATP

Phosphorylation
2H-
FADH ____________» FAD

(Reduced) ¢ --------- (Oxidized)

2H
Cytochrome-b — . Cytochrome-b
(Oxidized) €--------- (Reduced)

2H
Cytochrome-c ——p  Cytochrome-c
(Reduced) <--------- (Oxidized)
2H-
Cytochrome-a ————y  Cytochrome-a
(Oxidized) € - —- (Reduced)
ADP ——— > ATP
2H
Cytochrome-as ———p Cytochrome-as
(Reduced) €--------- Oxidized)
1 2H-
32 02 —» H,0 «— 2H" ¢ From cytoplasm
(Proton)

fa= ®. 2.9: Chain of Electron Transport

g fBreehl @ gRT AW fauvor @) @* @ ywifaa &
alel ®R& (Factors that affect the rate of gas diffusion through the
Respiratory membrane)

98 BRSOl fIoell & erT 9 fha digar 9@ Frdhod) 8 @l
garfad a1 fHgiRa axa & 98 f=feRaa g 8-

(i) f3reelt @Y #eg (The thickness of membrane)— f3feel & i
% oo @1 R, fRreell @ AR @ gohH ITUTd  (Inversely
proportional) H BT 8| @5 W1 RS Sl el o Aers H gfg
TR 2 AT W W QA A1 A gfg @ € 99w iR
fiffg & v w7 @ yfdd a=ar g1 oNfe goEdy
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fodgTcidi— wws # WISSIRN  (Fibrosis of Lungs), ffeet
o, I8 fereeh @ A d gfg w2 |

(i) foreell & <N 3R <ar@ #§ f4=Iar (Pressure difference
between the two sides of the membrane)— f3icell @ QM @R
gdra # fa=rar Ufeaaifer (Alveoli) & K9 &1 o7if¥® qa1d Ud H
H N @ <91 &7 R Al | o9 Ufeadifer (Alveoli) # 39 @T
M¥® <a1g b # I b T9@ | AfF BT B, o i
&1, a9 Veadifer | wh & erax fauRor 811 8| oifd o9 < #
N @1 q9g Vegaifer & o1if¥d <ar@ ¥ ofdd Bril B, wiarfd
Hra STRifFAgS &1, a9 faaRer w9 Ufeadifer (Alveoli) #
BICT 2 |

(iii) fSreefl &1 WAd) &3wel (Surface area of the membrane)—
fafr=1 gemel @& &R a9 f3reell (Respiratory membrane) T
qie}. Pl W 9 | IR Adel 8% BH 8 Sfdl B
AP IffaReh VFHRRIAT (Emphysema) faf # sMa Ufeaaer
fafkt & 9Aftd a1 9% 89 @ PRV 3Fd Ufeadifar (Alveoli)
Apad 8lpR e Sl €1 39 BRU Taq- f3reell BT Adwl
ghe IAGAD wI F HH B ST | W Rl Aawl &l
AT 5 W Y, OB HH B GGl B, 99 99, 9dg 9 A"
fafma oifdrwier e @ ARIEd  (Impeded) B ST B I8
Rerfar A= sraverm & ) <& 9l 2|

(iv) fdwofia @@erie  (Diffusion Co-effcient)— f&:iT W a0
el @& gRT U& N & WEmRE, el § i
& gerTeliardT qem e Mvad WR & aigdl (Square root of
molecular weight) @& JhH AUId (Inversely proportion) X iR
BT 2| Tgad fireel ® fawRer @ &) o @ §Ee e 2| Ud
FfRed g9 @1 fr=1ar | faf 1 fBreel 9 CO,, Sifais ™ 4 20
AT <dgar @ faaRa Bl 8, SR SIS, AIgere Bl et
QT e & faaRa g 2|

BEEH AId- Ud rE¥Id &Hdr (Lung Volumes and
Lung Capacities)

Bhsl H dY B AN= el w® IR A= smaal vd IR fafv=
&3l (Capacities) # favifora fovar Smar &1 o8 4 UoR 28—

1. 3999 W%l (Respiratory Quotient)— ¥a99 foham & 7
g ST (Oxygen) &1 A3 Ud FpIvd & 78 Hle SIS3iadSs
D AT B U A ARy uft § @efEgse (Carbohydrate), o<
(Fat), WIS (Protein) @ 3i@AIHGRUT &I AMAT & AYSH (Measurement)




S w7 H YA fBAr S § 1 o e (e w9y # P STssiiass
BT IAET TG SRS & SYAN & JJU Bl TG99 HRTHel/ Taa
Faerid (Respiratory Quotient = RQ) F&d & |

1
Inspiratory Inspiratory

| capacity reserve
(3500 ml) (gglg(;nel)

m

Tidal volume

Vital capacity
(4600 ml)

(500 ml)

SAVAV AR VANNAVANE

Expiratory
| reserve volume;
\ (1100 ml)

A

Functional _
residual capacity '| Residual volume
(2300 ml) (1200 ml)

|

foa &. 2.10: Vital Capacity of an Adult at different Volume

g TG YNThl oAl 95T Ui 8§ O UJd b forw = Biar

g
. HTe STSITRITSS BT Icalad AT
© JTRATSTT BT IUYh ST
9 U §RT UNG] & JAT0Ed & R H SR U B STl
e

(i) U% TaART AT (Hexose sugar) & SifaATHROT H Iq= HIed
STSATRATgS DI ATAT YYh ARSI DI AT b FHA/ARIER Bl © |

ITH CO, @ agaT 6COx, ¢
RQ = = = —= 10%'
gg<h Oz BT AT 60> 6

I BT TRfTHR] Freifhd TR & BT e—

Cs7H10406 + 800, —»  57CO; + 52H,0

57 CO2
80 O

=0.71

g9, Io9uiT Uq
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A iRy W el H SfAdipd Tgl BIdl, offdbd $dBI RQ
amger fafera gy fuifRa feam Smar 8 S 0.9 Td 0.92 & Heg 28—

o fHf¥A 99 — \aERT (Omnivorous) = 0.85
o ITd FETEIZSE M AT IMHTERT (Herbivorous) = 0.9 ¥ 31fer®
o FEEISSC + adT + W fAfa wioe = 0.825

2. 999 &1 =391 (Control of Respiration)— a5 fohar &7
=301 |ETIdaT af~s@a (Nervous) Ud TATIE (Chemical)
grar 8-

af=r@ara =191 (Nervous Control)— Ia™T o9 @1 fovam &
SIfeer gfshar 8T 2 | 987 (Thorax), &% (Abdomen) Td ¥R & 3179 HTN
3 URET S YT H B Bl €, BT FHEd IT HAN 3FE Sifed
sfor @1 gfoafda feaet w R I|d 8 S afIar a5 @ gRT §91Y
G ST 2| 39 = &1 o aRkass & Jeen feier (Medulla
oblongata) # Rerd BT 2| I8 &% 994 fshar &1 fFaf=d oxar 2|
39 B B CO, B Arsdl 3 Bkl 8 dd dled SHslgs W
3O 3T BT d1e fHdrem & forg o= fbar @ fig = <l & |

Active
acetic
acid (2C)
- a
Lo
—

fa= . 2.11: Various Steps of Energy Transport

STg H H CO, DT AFSdT BH B © a9 999 fhaT &1 s 8ol
ISANG BT & IR g fepar ot wfy 9 &1t 81 g8 99 urar oidr @
STd A SARTHGRT ¥ Bl © A1 R A gair gIel & |

2.8 dRIgs Rge (Chloride Shift)

FARSS M & R & gRT g STRFar a1 Selag =g erd]
(Electroneutrality) a1 &l 8| $H®] daRige %e (Chloride Shift) 4T
g fafe (Hamburger’s Phenomenon) ®8d € | 31dT WITSHT | Tl




h BiOTBIe H TAT h FHIOBIRN H A G oAl § ThTR w9 H Cl-
@RI ®1 FARgS e (Chloride Shift) H&d E |

fafr=r =aammafie gl @ SifRNGRYT & ®RUT S CO, BIfFGRI
H ) & 98 Wa= ©7 I woredr ¥ foaRa gt @ o s sifdrerer
AT oA A el b Biorhiail (RBC) & fawRa &idr 1 &l <6
HOTERIT § Uh U~gH $Eiad  UAaeigsel  (Carbonic anhydrase)
YW w9 A U Sl ®, S Aihd w9 W T IShAY w3 CO, Bl
BEiTh el § URAfTd Bl | Tl b BIRIBRN § HEid 37
(Carbonic acid) &7 fdges Brar € IR H' vd HCO, 3MI=d &I §91dT 2 |
3 qEHEECH # 9 §B AN K M | WAy @1 od € I8
K* =T S9H U O € @R UM qigdreiee o g9 &1 A9
gIsPpraie AT dld Kb HOTHRI I AFgdl © BRI oAl |
faaRa B0 € IR @oH § UTT O drel Na* o= & SFafoTd 8T
AfETA qIEHEHe & g9 21 Q1 AfSTH vd iR agdE-ed
golagIdele AR (Electrovalent compounds) B &, S M & pH
@ I ®T H 8 W fART 8 | s9d aRUAE®T HCO, 31
BT WA H FAY b BRY WISHT B fIgd SeRiAar ar fagd
fSFadT (Electro neutrality) 3T=f~d &1 S & | $9a@! Yfcl FHE A5
HCL =T & ©IoH I ol b iRl § Bfe & grRT 8l B
FARTgS M & Rive fraw faegeda Mfspaar &1 a9 war oiar @
FARss Re a1 g fafy  (Chloride shift or Hamburger’s
phenomenon) HEATH! 7| S8 faftr &1 g+7¥ (Hamburger) =
1927 # ot o1| 39 A & uRaqs &1 99 yoR 9 @S o
AT B—

(a) HCO: 3MI=F &1 |iFsdl AT Ui H ol h HiohlAl H
gfg Pl © dAr e (Tonic) AJed WIoHl UG Hried/
BRI @ da H ifafad a1 frs 9T g

(b) o IH HivTbIel @l fRreell & faRme Fq & IgER HCO:
AT AT ThH HOTHRN & 98 3 O & IR FarEge (Ch)
AR ATl b BB & orex favRd 810 8, ¥g fawxor a9
qd BT § 99 T Ager Ifud 7 81 o |
AT FHIRUT & ERI WIoH U4 W SRl & 9= v

(Anions) Ud A (Cations) & A<]eH a1 & & |
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Lung air

Lung air
(40 mm Oy)

(100 mm Oz)

(20 ww oy)

=
o

3 |
3
&

pooig

_ (fowwoy)

a3 @. 2.12: (A)When blood that is low in oxygen reaches the
lungs, oxygen enters the blood until its tension equals
that of the Aveolar Air. (B) Similarly the blood gives off CO; in the
lung, until its tension equals that in the lung. Arterial blood, therefore,
has very constant content of oxygen as well as COs.

HCOy (@IRm@1)  CI (@ fra) H* (wTse)

HCO, (@) Cl- (o) H* (@1frebr)

Sta A1 I8 AU fATsdr € s URdc S # q9 db Bl
g 99 d® Ao 9 8 9 | 30 g W wRgs Rive gl ¥

9N 9rfad SIfaw (Check Your Progress)

1. FRISS Rve & gReasd & oy amaegs Bl &—

(®) CO.Td O, @) N,

(M) COs @) O
2. 2w fafsr @1 ded B

(®) HCO; Rioe (@) FRgS Rrre

() H, Rme (@) ®IS T
3. ufafes @ waaq fvar &1 fafsa a=ar &

(@) wRdeH (@) R

() STABE (&) Freeer 3ifstiier



4. W WPRN # aifderer CO, @1 uRasd I # NaHCO; Td
KHCO; & w9 # 811 2| I8 & 9 # 2|
(%) 80-85% (@) 90-95%
(1) 10-30% (&) 50-70%
5. Y999 JaAqid 1 ¥ MO BT © IfQ GG garef Bl o—
(@) FEiTD 3T @) T
() == (&)

2.9 Scguil (Excretion)

2.9.1 IcHoid @I HIfd@I (Physiology of Excretion)

T Sfed wftrl & wRR F R ome e g B 2, e
fohamenl o1 Wrfed ®U W FA9E (Metabolism) bEd | 39 FAEY
fparell & gRT oFd U, BPRD Uarl Td g Iuoi uarl
0 WEd B | G uerll ud Suernd el @ Rl & gRT SuEnT @R
forr ST, g8 SR ugrRl (Waste products) Ud JJUywh Uarl oY
Tgd 2| I8 Ul Ud owarhl s It Hv I q& IRKR
H e @ @ faurh (Toxic) 81 W&d & a1 fawrh uereif (Toxic
substances) @I S B SN Sfld IRR & o0 TP B Fhd § ol
yrofi/Siia @1 §1 8 SRl ¥ o 39 uanelf b1 R # oite T
THh Uhfad &l B9 fear Sdr 8, dfed s9a! INR I dex e fear
ST 21 39 e vd ulre uarell @1 dre} e @1 fhar fafer @
IS (Excretion) & © | I8 Ud Acdq0l oid foham 2|

IIoi g8 g fhar @ 9 gRT IRR 9 wuualie e
garli (Metabolic wastes) T YeT&RUT (Separation) PR IRIR H T8
fereprer fear Siram 2|

(The separation and elimination of the metabolic waste products

from the body is known as excretion.)

ST 3T & gRT $91 URNE YT DI Yordh HR qIEx (brell S
2, STId] ISl 31T (Excretory organs) ded € | N Zamqafie e
Rl @ gUd dR IR I 9} IAfd fHAT ST 7 SRl Sl
geref (Excretory products) H&d & |

Tg Sol uerd WM w9 W TS el fde™e (Aqueous
solution) & ®F # IRR A R @Rl o0 &1 IRR A FEREgeH
(Carbohydrates) T gaRN (Fat) @ 0@d A STl Ud CO, e gareif
@ ©7 H 990 & RNFer IRR 9 @R Naredr e giar g, dfed
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I 3199d_ (Protein catabolism) @ ®RU Sifcd ARG MRS
e (Nitrogenous waste products) §9d & oMl IR A 9
bt U Sifea ufbar 21 ol wd CO, W&l #ergd, U™l Td
ITdN (Expiration) §RT IRR ¥ d1&% Tl OId & dal ATggroil uareli
B R M@ Sfed Imafae gfhanil gRT IR & fafne Sl
S @ gRT BT ¥ BB Wl § AR Scasit ofT TE U Wi

g, I uofl i ¥RR & |ag ¥ AW fRR (Diffusion) §RT Scasi!
ugref TRR ¥ drex Hared 2 |

2.9.2 Ic¥oi-l U4 Hel AT (Excretion and Defacation)

A ©@FT US 3 Ufbar & ORI urae (Digestion) Ud STyl
(Absorption) @ U¥AN dd A (Undigested) T4 @G
(Unabsorbed) IS Ucrell &1 fawT (Facces) & w9 # MERATA & 3ff~aH
ART &1 (Anus) a7 3f@RGR (Cloaca) & ERT INR & drex arad &=
SITAT €1 A QAN IRR B HIRGR & aaraeg (Metabolism) & e
TR T8 B I8 IRR BT PIRERN @ g el ot en
TR T8 ¥ 7 @ & fv IR # e ofr Y € R oia g
Ao frpar orf S ®I H R AT 8| 3 Sodwid (Excretion) Td
A QT (Defaecation) TH-gaR A =1 ufhary €| Sao fohar fafte
3 @ ERT BN § AT ZAdT HIRGHRI & Juuay o AR Jw == 2|
ST @ gRT IMUfdre uerif &1 59, 3 Ud 1 @ ©9 H INR D

o\
a1 ST ST 2

2.10 Icaoll ugred yad 3@l vNEfe udfa

(Excretory Products and their Chemical
Nature)

oo} H SN gumedl SrufTse (Metabolic wastes) SRR A 98} fHdrel
S 2 98 faf=1 yeR & 814 & | g8 uared wmiivrl § wivtEl § = g
g qr vh & urlt § 9y o R e Soael uaref @ 2 el
uarRll @ Ui H fAff=Tar wivwEl @ smaerl ekl | S S96 IRR
H Bl § S HIRId 8l 2

IO SR S WItRl & gRT Sfoid fRd W € 98
frfoRaa g # fowfra &y S 2—

1. gu-ira gef  uaref  (Respiratory waste products)—
Fraesged  (Carbohydrates) & IifeiIAR  FuU=d  (Oxidative
metabolism) @& §RT dEA-S-3fREgS (CO2) TG o (H20)
ISl TRl & w9 H IA B & | oot & wifri | Co,
WY QIR § INR B G B g IR (Diffused) g1 B |




I o) wftrR # CO, B%sl & gRT 98} farell Sl 2 |
T B IARE WET F AT THH b wT H OIRR b R
fAreTel STt ? 1

. ?l'ls_g:\lTrlﬂ'{{?ﬁ <gef  ugref  (Nitrogen containing waste
products)— YOIl & INR H WS @ fdged & gRT MM
T 99 B, RHer afdeier 9 Saffa wr e S R
IHMI oFdl W S@ ARGIOMl WHE HI JMIAT (Ammonia)
& w7 H fThre 96 ey &) yom sraRer g 3rafdd orfe
i ¥ fAUARTROT (Deamination) & ERT e ALY
12} geref 9d € | fAwieiexer fafe geomger @ fhaet @ gwr
BT ® A1 @ SRR (Oxidative) IT STel 3raees (Hydrolytic)
% gRT 8T 8|

211 "ggreY<h yaref (Nitrogenous Products)

wivrl § A eued gd faudFieRer @ gRT FefeiRead Asge g
IATE (Products) I7d 8—

1. 3MIAT (Ammonia)— I8 Th FHE AIEEINH I TS & S

RR & oy arafde fqurh (Toxic) BT B 1 I8 UMl H gerela
Bl & | I, 3T 3Fell & fITHI-IaRoT (Deamination) foram
@ RI 991 2| 3Fd WP & I H gal Arsdl 9gd &H
BT 2, Fifd I8 fAurh el §1 $9 BRI §9d I 8 R
Sfstd far ST @nfee a1 &9 fawrs ueref # uRafda & s
ARV | SHDT HB AT qF H ST AUl B w9 H el B
JMIfTAT STeil WP (Aquatic animals) H Scafoid 8IAT © |

IETERUT— UTSISNRM, URIBRT, e er, UfAfersT, Aresdr, e,
el SATHIs=h HBferdl qAT IWIeR! WIvRIl & ceuld oral
e |

. IRAT (Urea)— I8 WG Iqull ugrt | 98 &F faurh aram
2| $APBI AT (Synthesis) SHIAT A BT € | IRAT AGLIOTT
Icoll uerelf § Hew Sft/e AT W URm AT R o A U8
3 gerTeia BIT 21 PG e # I NHy G981 & IS
S YRAT NH, 9907 1§99 e, TeH Ud 3are § $ed
T TH HRA W IIRE (Biurate) H uRafda & s €1 gfRkar &
INR F Afd THT TP QT ST FhaT @ |
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JRAr a1 ﬁm‘fUT/aﬂTﬁf?ﬁ?—ﬁzﬁH 9% (Formation of Urea/
Ornithine-Citrulline Cycle)

gad/fdhe il (Kidney) @ SifaReh Idhd (Liver) 1 ScdoiA H 21fdid
Tedqul B dRAl g1 IPHd IRR BT UG T BT B, SHH UHE
TafE frad g e 81wt fBy gu Mo | un onawad |
e I 3l DI TPHd PIRTHIG JRAT H gRafid w <<l © |

IR &1 fmr swfaRad a=ot # 2T g

1. sffsfea fevdiRee grRT sEfam @) SwfRkT (Production
of ammonia by oxidative deamination)— IHd H A A DI
BT AT ARG/ HOTHS vd fharers fhaell @ gRT SuanT
@ W Bl AT A A 0, @ wuRufg # fIuHmeE
(Deamination) §RT NH; M=a1 &1 fFHAor a=d € | IJpd DIRTHRN &I
AISCIBIUEAT H Tl (Alanine) & &1 39 O, H fhaT IR UIgHidd e
(Pyruvic acid) Ud MIRT 991 2 |

2CH;CH2NH>COOH + O ——— 2CH3COCOOH + 2NH3

Alanine amino acid Pyruvic acid ~ Ammonia

UTSHhidd 3T BT ARG BT 8, $H BRUT CO, I 2 |

2.5 — Blellse 9% gRI JRAT [T (Synthesis of Urea
by Kreb’s-Henseleit cycle)— IHd # ST ¥ IRAT a4 & b
Sfeet 8l 8, 91 anfefi9 @k (Ornithine cycle) ®&d ® |
g frefoRad Q1 =Rol 7 @ 8l &
(i) ®EMAEA ®BiI¥be &I 4T (Formation of Carbamyl
phosphate)— 3HIFRIT &1 U& 9], ATP 9 foll ¥ U& BT
A Td PEA—SE—3aSs & Tb AY D A FIN IR
HEATSA Wb e (Carbamyl phosphate) &1 fAffd wxar 81 I8
Tl T UIsH SR d Bihe RS (Carbamyl
phosphate synthetase) @I SuRefd # Exil 1 39 fhar & i
2ATP & 379] IUANT H 3 2 |




2ATP  2ADP

Aspartic acid
NH Carbamyl Citul
3 itrulline
phosphate ATP
CO;

Ornithine AMP

Ornithine cycle
PPI

Arginosuccinic acid

Urea
Arginine

H,0 Fumaric acid

CO,+NH4 +2ATP+HO ——» HIN-C-O—-P—-O +2ADP +Pi

(i) ﬁl‘%ﬁrﬁ BT YAl (Synthesis of Citrulline)— 3nfefi=

(Ornithine) ¥ HIEASA FIE (Carbamyl group) HIEHS HIRBE A
g BIBR fobar BRem & e Ragfem (Citrulline) &1 A @wan

21 T8 o AT o -anfeiF-gra-@a e (o -Ornithine-trans-

fa= ®. 2.13: Ornithine Cycle
0] 0]
I

O

Carbamyl Phosphate

carbamylase) T=oTTgH & SURefd # 81l B |

H>N T|)

|

CHa H —N—C —NH,
| o) o) \

CH, | |

| +HN—C—0—P—0 —» |

CH; | CH, + Pi
| Carbamyl © |

H—= (|:_ NH, Phosphate (|:H2

COOH

Ornithine |

COOH
Citrulline

CHy

H —C—NH;
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(iii)

(iv)

)

afii—aafifie st &1 fwfor  (Formation of argino-
succinic acid)— RIgfeM (Citrulline) ATP &1 SuRefer # weais
37T (Aspartic acid) ¥ e MSIAI-—AaRA® 3l (Arginino —
Succinic acid) ST & T2 ATP, ADP % faafed g 21

afSi—aadiffe sl &1 anfolia vd wERe srar oA
fqee (Segmentation of Argino Succinic acid into Arginine
and Fumaric acid)— UT=~IsH SIFHI—RIAS  (Arginino-
succcinase) @1 SURAfT # iFI—Taiie o, o= ud
WRIRT RIARS 37T (Fumarate/fumaric acid) # faefed 1 I & |

HN COOH FN
[ |
H-N-C-N-C-H HN-C-NH
[ 1 | |
CH, H CHs CH, H COOH
| 1 l
CH, COOH CH; C
| | l
CH, CH» C
| | /N
H—C‘—NHZ H—C—NHZ HOOC H
I I ‘c aci
COOH COOH Fumaric acid
Argino-Succinic acid Arginine

JRar va anffefMm &1 fHivT  (Formation of Urea and
Ornithinine)— 3R Twsd &1 SulRerfa # onfSiFe faefea
g1ax) gRAT (Urea) Ud Ml (Ornithine) &1 araT 81 3mfsiefie
Ik (Ornithine cycle) & Id IRAT FATT @ |/ uforamy
f=ferRad TR | 8l 8—

CO2+ 2NH4 + 3ATP + ———» Urea + 2ADP + 2Pi + AMP +
Aspartic acid + 2H>O PPi + Fumaric acid

At Tk # JRAT & T AV & AT & fordy s @ QY e,

CO; & U 39 dA ATP & o9 (Y Ud Uld Trollgrd @I IMaegahdl
Bl 2 |

3. 3l 37 (Amino acids)— WEH & UEH @ BRI

faeed g1 3FAT 3Rl 99d © | I8 Wb gRT IGhd H Ugdd © ofal $914
fSuATe™ gRT ST H1 FEr 8T 8| | MRl gRT A aFd
BT Il geref & WY H qrex bt Sdr 2 |




4. ?]\ﬁﬁ ¥t (Uric acid)— ﬁ'@[ qIATERT § U S 9Tl rfor
H IR I gRP T g1 8, 8 STl H YA 2| IRP 30T
faer =€t gar ¥ ey Aegw # gRE eve & TRATART d YorergT
(Allantoin) &7 fAfoT 8T 8| I8 ¥IRR # WUga fan o |@aar 21 I8
ST W H S UM B e WX Siad edld dRd & foly FUEd dRd
2 I U eSO gih SouTE 2 | FE TS YT AggIo gih Sodlg ®
Sl O W9 H Scafid fear Siar g1 Arsgioe Soaeid fa|T g @l
B & T WORN & gRT foar S & | SMIT | gR& et a9 &1
IERIIEINEC IS

H,N — C=NH NH:2
[ el BTG
NH 3 o ! LHZ
| 1 I o
CH: + H:0 —3|H:N — C —NH, [+ CH;

Urea

?Hz L Urea CH;
CH, H— |c — NH>
H— IC — NH; ICOOH
ICOOH Ornithine
Arginine

2.12 Scgoil gl @ MR uR Aoy &1 aaffevor

(Classification of Animals According to
Excretory Products)

R H q&g ATSgro g Ui yardf (Waste products) @ ScaTas
@ MR R 91 WtR &1 f=falReaq ar aof & fowfora fear Simar
T
1. srAIcfeT® ot (Ammonotelic animals)— I8 a8 "ol § S
YT ERT AT (Ammonia) & IRTT B 8 | JMAIT BT
S 3MMICfeld SoASid (Ammonotelic excretion) HEATTT T |
AT d9 & IMNTG BIaT & o1 Ul 9aid 7131 § U<l Bidl
g1 U 3rafdd AT H INR W 9T} FR=OR bt ST jEdT g,
S i Y getax IRR & a1e” e I 2 |

SETE0— WICISRY, ORIBRT, Mlelwel, Iduiy  $Iwd T4
AHAHD  AON—UATTST, HIoRDT, HEREAT Td FHal SATHAISD
Toferdl U9 SHIAR) CeUId amal o7fs |
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2. gRARTAS urefl (Ureotelic animals)- I8 @ uofl 8 & <1
g goh oraftte ugrif (Nitrogenous waste products) @& 39
H IRAT (Urea) B IR dRd €| 39 ORI &I JRACTAD
arofl  (Ureotelic animals) @sd @ | I8 uarf favem wd o
# gerreie BT 2 |

IqE—  ZIfeRkiRe #oferdl (Teleost  fishes), SWIER
(Amphibians) Td§ 1 (Mammalia) 9 @ W7ol | I8 _el ugref
& w7 # St faar ST g |

Enzyme
2NH; +CO2 ———» CO(NH2),+ H20O

(Urea)

3. IR®IfTS Ui (Uricotelic animals)— a8 uofl 810 2 S
ITol 3mfre ugref (Excretory waste products) @& w4 H IR®
3l (Uric acid) @1 IRR | &R M@red g1 IRE T 2, 7,
8-grgaifil wRIM (2, 7, 8-Trioxy purine) T & U<l H
rgeee, 4 favem vl B g1 ol gRPIfid dedn
2| I8 JURNTE AZEINH Jh U IRfdvd, 39 Td oig (Paste)
& ©Y H Scaffd fear o g |

J&Tev— HIc (Insects), BY (Snails) I HB IFLUTS AR,
WYY (Reptiles), 9el (Birds) |

4. AR far® uoft (Aminotelic animals)— 3T 3 & SAuiA
B AT (Aminotelic) S ®Hed B I8 Sodoid
sd1gArsHel (Echinodermata) U6 AlGipl & H© WO H 9w
ST B

2121 99 &I SIddl wd A &1 AT (Physiology of
Kidney and Urine Formation)

= ol gRAefas woft (Ureotelic animals) 81 2| 39 WO/
# gRar &1 fFEr aghd § BT § 9 fee/gad & gRT gRAT B T
H YId BB IRR 4§ 9% 9T (Urine) & ©9 H MdbIa &1 dR1 Had
g W | IRAT B YYF BT Ud Ieavit uerd g3 # uRafdd @
Jah D Il gDl AT gad Afer@si (Uriniferous tubules) & gRT
foar ST 1 Ve gRfTERl @ gRT IRAT P I[H B AR
SHRIGF[E (Glomerulus) H TTT AT & | BRIGHS/TAMRT I QT
ae H BT 9T 8, 96 AT I arve ueref fl B9 Wi 2| B
go uerd guefoa Afrer # ugmar g1 qusfod dAfqwr # g
SqLNTOT Ud @O BT B BN €| 5D T¥AN SN &9 pUsod Afera
¥ AT § 98 59 R AfAdT | I[oRdl 2| IifIRE U @ AT ge




ST | ARGNITG el ST Ol Ud §B ad9 |Ug Afeldl ¥ g3 ¥V, Il 79

& w9 ¥ g fear S 2 s el
2.12.2 31 fHior &Y fafr (Mechanism of Urine feagofy
Formation)

T3 & AT gad @ SAsiia gdbls AW (Nephron) AT gad  Aferdt
(Uriniferous tubule) & §RT BT &1 b BRGNS (Glomerulus) H
AfFATET eHTadT (Afferent arteriole) & RT YIS HRal | ST A7 1=
feHor (Urine formation) @1 foham U™ &1l T q @ faafor #
fr=ferRaa = wa 9T @ -

1. 3ffagen g (Ultrafiltration)
2. TG g N (Selective Reabsorption)
3. 9T (Secretion)

Proximal Distal
Efferent  convoluted convoluted
Afferent arteriole tubule tubule

arteriole

Bowman'’s
capsule iﬁ[ Renal vein
¥ N

Capilary
network
Ascending
arm
Descending
arm

Henles Duct of
loop bellini

i 4
=

Collecting tubules

|
=t

' Pyramd !
Opening into pelvis

&I . 2.14: Structure of Uriniferous Tubule

1. Sﬂﬁ'\q\&“-'l f9=%=1 (Ultra-Filtration or Glomerular Filtration)—

fhegem o1 fades ga-fmr &1 wem U g e swala
SIR—TIToH] &1 AM-BIdrgsal WRT (Non-colloidal part of blood plasma)
S— IRAL, T D UBR & AU qAT TSIl I, TAHwed a

) I 3T
I A B IR IR & gRT BT ofar 81 39 ufoear e s .
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$ IR W 999 U RosH I I9d WEANAl (Richards and his
associates) T W9 1924 H FART AT| D JJAR  BER—TCATSHT Bl
A-PIAgSd IR 7% @ dfdeisl (Capillaries of glomerulus)
DI QAR gRT AW~ SR DI &l H BB WA DI diel H 3 S
21 9 UfhaT Bl B TaiweR fhege &1 A fear|

U B B TAHwad H R Uhve R gRT A9d
g W AT T ST W9 IRAT, T dAT 3MH UPR b dqu AR
U b DR VBN SMERATGd §RI TdHwed H BIdR gWHIIC
AMERATT @ R d8aT & d 99 999 SRR # Ad STa—<dra
(Osmotic pressure) 8F & BHRU BRR—TATGH] BT AF—DldAgSd T
(AU DI BIGHR) TAHGAd AAT 9HH dogd o ARk |
BABR AW H T ST 2 | 39T 89 shided fhege™ WoR & gRT =

bR I 3 FHhd 2 |

Shided fhege@ UIR  (Effective Filtration Pressure = EFP)—
T T IRMGE TS @ WA ® ol fear o gar §
ARG SMERTS BUTRIS (Arterial capillaries) &7 & 2T 8IAT ©
ST oA W @ e H Rgd a2 URE TAAwed
H ®feR ymwve INfERefial (Afferent arteriole) ¥ UdT HRal g 38R
suNUe SRR (Efferent arteriole) @ §RT 9@} Mderdl 8T T,
95T 2 | UBue IfERSNT &1 e sheve nfeRaie & < &9 aidr
2| ot Umwve onfEReNe # SR Oofl 9 yaifkd gax Taieed H
TaY BT & | fheg sheve mfEReNe &1 & &9 89 @& SR Rraer
SR TeHead # (e MREd 999 § Ude dRal g, Sadl g Sdd 99
¥ a8 U § oI TAHGad @ Bk biueNsl H IER—3E
(Blood-pressure) d¢ oAl ® RO TAHGeR  ERgRcicd  UIR
(Glomerular Hydrostatic Pressure = GHP) ®&d &| Uowve 3nféRard
# U8 T (GHP) "7 75 mm Hg 81T € 39 Q@ &I ol fREN 19
(Opposite pressure) @ fdwg BRI AT TSl &— (i) SR BT HleSs!
3itHfcd <19 (Blood Colloidal Osmotic Pressure = BCOP), I8 & T+
30 mm Hg 8T § Sl arad H wIodr WG &I g9 8T 8 qoff
(i) =GR BIggReicd a9 (Capsular Hydrostatic Pressure = CHP), I8
I DR Bl QAR DBl I BT & | I I@ DA H Ao 99 D
HROT BIAT & Sl T 20 mm Hg BT €, S99 10 mm Hg 9«
SUCRCIR™A & (Renal interstitial pressure) dm 10 mm Hg I+
SUSICYGeR &9 Bed §, | A= fel [aRME ara—

BCOP =30 mm Hg + CHP =20 mm Hg = 50 mm Hg

39 UPR 8H 90 § b, Tiee & 37X WSk &l gsgRefed
319 (GHP) ST 75 mm Hg 21T 8, fo1 fORRN <@, ST 50 mm Hg BT &,




¥ 75 — 50 = 25 mm Hg 3f&% T 8, O ghfded fhege™ eR a1

ald (Effective Filtration Pressure = EFP)

AFFERENT ARTERIOLE

CAPILLARY
PRESSURE
+75 mm Hg

OSMOTIC
PRESSURE
—30 mm Hg

RENAL INTERSTITIAL
PRESSURE
+ 10 mm Hg

RENAL INTRATUBULAR
PRESSURE
—10 mm Hg

TOTAL FORCE OPPOSING FILTRATION
—50 mm Hg

EFFERENT ARTERIOLE

NET FILTRATION
PRESSURE
+ 25 mm Hg

foa &. 2.15: Diagrammatic Representation of Ultra-filtration
in Bowman’s Capsule of Uriniferous Tubule

GHP =75 mm Hg —— Is the main
(Glomerular driving force
Hydrostatic for fluid out of
Pressure, due to glomeruli
narrower

efferent arteriole)

BCOP =-30 mm Hg
(Blood Colloidal
Osmotic Pressure,
due to plasma-

protein)

Total exert
CHP =-20 mm Hg > force in
(Capsular, opposite
Hydrostatic Pressure, ~ | direction:
due to fluid 30 + 20
preoccupying the =50 mm Hg
Bowman’s capsule) J

‘

Total Effective
Filtration Pressure =
EFP : Net GHP
=75 mm Hg — Net
opposing force

=50 mm Hg

=25 mm Hg
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2. 9ufq q-: TN (Selective reabsorption)—

WRIFRTS  (Ultrafiltrate) §& €R-49R TR gHosford  Afel]
(Convoluted tubule), 8l &T U (Henle’s loop) Ud TR Husiord
qfrT  (Distal convoluted tubule) H | BIAT B3N HUSK  AferadT
(Collecting tubule) ¥ Ugaar 2| dad 0.8% N & I3 & w9 H dER
fdmerar 81 A9 WRT g e & S g

RIS QT AT BT Al g3 (Urine) & BT H G A8l [Tdbard
2| BRIGAE WREE< (Glomerular filtrate) § JRAT & IfARD T
T 3ME AR geref e A # B €| e ifaRe gfRan, o,
STERIH: GV T FATIIT B I MR B § | FHusford Aferar # &
T 9 WG ® Wed ¥ e gRadd Bd g1 afe omweny
g1 WIS © 91 IRR W 9] S & & AP © 99 IRR A
STef, o1aUT Ud Al UG SfHBRT qari @ BHl F @ AT fAsteiieRor
(Dehydration) e T &1 ST | 3T BIRIGIRAT H IURT ATVERID
gerRif &1 TS g TN (Selective reabsorption) BIdT € |

o Afetereil & A= W wd HuEa Aforeei 9 e Y
TS BT UG TR aelipl - <ohm & g v # e uerli @
T: TNl BIAT B, 39 HRYT fafy= 9rT # wiffRa @) @ <9 @
ST B—

() 999 FYT & W< H IRAT, D4, F9l, AT Al 3N
@ AT I A B ® Ran fF b H daa e didrd
JruRed B0 €| o R WEH IRd o & FHaRTARef
(Iso-osmotic/Istonic) BIAT & |

(i) wiaRer gsfoa afoemr @ AR @ PN aoer 8@ 2|
SAG! AMIRE Adg 3Md FeF =0 &xar g1 I8 I+ &
JASRNY B gl HRar & Gy Uiy 9 Ife ADH &1 amH=
AHT S Bl & 99 9o BT ARy AR w9 W BN
3R T @ AT AT YRR | ScfTd B8R |

ADH & 31e9-¥31a0T (Hyposecretion) & \HI STl &l g-rrsiaaﬁw
HH BRI qAT T H OA D AAd A= ST B | 59 Reafay
D SRR (Diuresis) AT SEFES gAUed (Diabetes insipidus)
bEd T |

ADH & 3fc-=1a0T (Hypersecretion) ¥ STel T GGl 3ffdrdh
ST | BN, T | S B BH AT IArid g |

I A HH U GT ® @9 ADH 1t A | wnfaa gem,
HH I ATAT AT B |




3<T: ADH gap/fel &1 UMl §U8 B & [0 IART HRa |
ADH =T W fhar & IR ¥ UM Dl Y87 ded bl fohar &
gfg FRaT B |

(i) YesIERIA a1 frReli@ifdars (Aldosteron  or
Mineralocorticoids)— I8 BMM TSHa TS & doge AN
(Cortex) ¥ ¥AMAT BT T IE THIA ARSI Td UcRRd &
IS BT JAIFIT BT B |

T8 MM IS AferdT @ gRT ARSI (Sodium) Td FARISS
(Chloride) @& U=efgenyer # gfg wxam z don  defRrH
(Potassium) & ScAGIA H gfg PRAT & | §F MM ®I SURAfT H
= B A e " # AfeuH Ud FaRigs 9} ded €,
A 7= H S B B B 2 3P BN 98] DIRBT
(Extracellular fluid) &1 MIad Ud Wh & SMATT AT A HA
BN 9 o/l &1 USAT AT (Addison’s disease) HEd
g1 3l g g1 4-5 fod I FReoR <& @1 #7991 a1 a1 5y
g Tl T |

(iv) Uxrmf gMiA (Parathormone Hormone)- I8 IRMWRA
¥ (Uriniferous tubules) # fee—™ & sra@iyer H gfg xal
B 3OS T W Do @ HH WA IR EF | IE JIb
AferamTell & B AN &1 HH Rl § R I3 S
# gfg Bt 21 9T SR g # Bwe @ arsar yifad
Il © |

(v) URRIfAT (Thyroxin)— I8 URRIgS | WA BT ©| I8
IAol! Aferarell § STl @ SN BN HH BT B, 9 BRI
# STl B i AT IAffd Bl B |

YRR A S Fged (Water equilibrium), o901 =g (Salt
balance) Td 3FT-8TR H=gel1 (Acid-base balance) &1 TR I@HR INR
DI R SR Y @ @ AT B ARUE (Homeostasis)
FEd T |

T

RR & FAUEN Fle (Metabolic balance) &1 9 &+ &
TfshaT B TR HEd ¢ |

3. 1AVl (Secretion)
T auf § qF-Er & T § e 9 Ad BT gfared g9 7 |
SAPGT BIAHIIC RPN A7 BYver HRve Rived fiE JRA Hi=ivgeH

PEd T| S Hd b Id STl T U HRD Udl AT & [,
T & fea A ¥ 5T geet @1 g emwmer g § ok swe
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AT Ufhar 97 w9 ¥ =9al ¥ (Loop of Henle) H IR ST &
S URE A H Uifdadd don Sied dfiedcs cgdged @ WY
FIe! AT H RId I&d1 21 39 A9 B AR M B ¥ U U
BAfdeTT SIS Th IR U8 (Hairpin bend) @1 Wi @91 9100 €,
o fauda feem # 9RT (Current) Warfed 8Idl & | SHfY 39 HIQUeR
e fgrd Wl F'd §1 s QR o)1 yare & "9, 9 U9 @9
dAfeged (Solutes) a1 faerg &1 fafa 8T €1 WA & MR WR I8
g frar a1 ® 5 fhege vifRwa oialecs <g=gd # sngarcie
(Isotonic) BT © <ifhd T I8 dR—ER el TU &I AR dgal & dl Ig
BISURCIM® (Hypertonic) BIAT ST &1 Tcl @ @ UANST cgefd
H ¥g gguIci-ia (Hypotonic) BM oAl B, fh=g S & I8 FeifdeT
cYged # UgAdT © I I8 YA BIRUNCIIe B W |

HiTaRve RRNI @ ENE Uk fwe gRT wHaRal |
BRURCI& HF (Hypertonic urine) &1 T gar 8 @1 ' 9 g
q GHS Fhd o

() 99 dga & fhege § IRAT, @IS, @@un, A RISH
affe @1 AET Ia & BRI § o {6 SR W, 99 59 o
U BT M BT B T DR AT TAHveR  fhene
Jeg-—Xfed  wIoH | emsdeiNe  'ar gl U8 fhege
MEARH® e H & UifduNd diEicdce <ggd H UdY
HRAT 2 |

(i) difRTael Pidicgcs ST @1 SR DI GATBR DIRBIAT BT
AT del 3Md HghIfaas (Microvilli) @ ®ROT §97 & A8 &T
(Brush border) BIaT 2 | UifdaHd g @1 A HIRGN TAHBAR
fhogc & o9 65% ¥ 80% W 1 Y: fALNYIT PR Shcldh
%d (Tissue fluid) & #eaH ¥ 39 a0 URTIFR DiYeRI—SITa
B DRI & BER H UgAT <l © | 39 UlhaT H T AR
TSI, I SUANM BT TRl Td AMEID fbrai-Ieh Tardl
Si— Na®, CI', K¥, Ca™, HCOs, PO4®, Wehe MIfe & Il b
iR Ufded grUIc gRT fhege 9 wER # Y @iyl &
ST B 39 USRSl HifdaHe dfaees cged H fhege
BIER—TATSHT ¥ TSI 1 X6l & |

(iii) 99 fhege Tcl <@ # UgTar 2| U § I 9N B g A
fSAET @vs, B &1 Ul Woe AT Hiel VAET oS |
AT wWus @1 <aR Fucl Yd 9gd HH Alhd BIRADGE Bl
N B 2| a8 AR I @ forg «ifde, W Aifea den o
faeal (Solutes) & foTg 980 @A WIS (Permeable) BT © |
TR, U BT Ig 9T fhe & Aggen # Red gar 8, wEf =R
& I fhel & ASYeR SRIell $dd &d (Medullary




(iv)

v)

interstitial tissue fluid) WISTH SMIAT & IAIT & DR
IAfH BEUREH® BT B T Ri—<al fhege ¥l oUW B
A0S @ue # el o1 3R T8l §, T4 | STl DI BIb! A
qTER ASYe] AR Sk & H fFerdl 1 Saeiia gl el
g, Sdfh HEIeR! IRIel $Hdd &d A AISTH (V6 FARSS)
I SO wWos # 98d 8Y fhege § 59 @I ol
DI gRT Ufdedell T/ 81 Red & R fhege BfeR

ITSHT O BISURCHh Brdl ST 2 |

39 fhege =cl oW @ Alc VAT @vs # yder 9=al 21 39
Qgug B AIR B REUAfE e B ') 98 oa @ forw
T SHAIRANSA  (Impermeable) <ifdd Na*® wd ClI- a1 @&
fog & axg qn gRAr & fou Nif¥e w7 9 wEfya gxft 2
TR F-al WAET wre fhedl @& 9@, dicad W &l (R
9edl ©, 39 9 & IT Pifcdhe IRl Had &d (Cortical
interstitial tissue fluid) H ATETH M BT ATFEAT HH Bl SITh
2| o UAMST 9RT # 98 8¢ fhege H ¥ Na® (@1 Cl) &
MM AT YROT  (Diffusion) §RT dER Mdaax dicad &
IRIAT Had &d H Ugd Ol & AR fhoge #ma1 § I &
PR I, 9N Bifdhel IR Hadd &d AR SER oA A
gIUICI®  (Hypotonic) 3fral IMSHAICId (Isotonic) BT rell
ST 21 T8 UF 9 WE w9 W FAST H o o =Ry o, S
AISTH A Tl ¥ & VAUST WU ¥ Difchel STRIcl]
$as <9 § R a1 wEmaRd g¢ o9, 9 & fheh & Hiad
HRT AT HSGSR] 3IRIA Hdd &d H IFRT 8 &l 8, Sfel 4 d
T U @ RIS wrs #§ 9'd g fhege # wve @
HIfBRT gRT g Udedell T B0 Xed € R g9 9 #
fhegc BRWCM® BT I8l 2| $9 UBR ol U @
AT vd TARST wvel & 7o AIfsTd = & Arsfed (A
ATETH—Y&T) Ferell & B |

39 fhoge VAT Wue ¥ 98dT 83 hiF & Sed dlialecs
A H GAT FRAT B OVBE BT AT AN SRIET WS
(Diluting segment) HEATAT & | IADG! SMAR ACT TAT STt Td JRAT
@ forg gAuRAIefae Bl 81 39 SR & SIS ART @l hremg
fhege § ClI° M= &I Ufded g=AUIe gRT 3T<RTell Hdd &d |
fPTac B 1 $99 Na* mae fhv 3 3y 9 Nded oI 2|
= fhege AEM # ST 8 @A) 9Nl JRIel $Hdd &d Ud
SRR o # 9gd gguleia (Hypotonic) & ST € |
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PROXIMAL CONVOLUTED TUBULE DISTAL CONVOLUTED TUBULE
GLOMERULUS ACTIVE REABSORPTION ACTIVE REABSORPTION
HYPERTONIC OR
ISOTONIC ISOTONIC
l PASSIVE o)
PASSIVE
REABSORPTION REABSORPTION E
@ | 1soToNiC 9
= Z
ISOTONIC oo o)
:
1) (@]
< —
DESCENDING
I HA HYPERTONIC
e HENLES LOOP \O7S
\_ AN\ .
FREELY PERMEABLE ~ IMPERMEABLE VARIABLY PERMEABLE
TO WATER TO WATER TO WATER

fo= &. 2.16: Diagram showing the Concurrent Mechanism
of Urine Concentration in Mammal

(vi) S diaicgcs cqga A TRURS fhege FafdeT I
# YIe HRAT & SRl AR AT EPURCH G HT i g 2
BATFET TYGS P YA N A & [l A< URHITIIS BTl
2| SHBT SR WA, O fhel & Fgger Ters H Rerd B ¥,
S Ud IRAT IM1 B oy AN BT 7| delfaeT g &
1 9 B T @ U] AR a1 dffeed & o #
AT 1 STH U AR a1 VodSsfcd BRAM (Vasopressin
or Antidiuretic Hormone = ADH) ®, fSrae1 wmavr fUeyedt s
@ UTT A9 AT GRISTSUIHRRA H BT ¥ 9T SN ETeRIs
(Hyaluronidase) T=~TgH 8 Sl HolfdeTT Sggdd @& HIRIHRI |
URIT ST 7 | 3T SAI—1 Bsueiied fhege deolfdeT cgegal
TSI H MERTS B! AR ST B, TEHH W O DI ARI IMMATID
AAT HT Ud {O JRAT BT YA JTNT HSIeR! ARIA Sl
ST @ gRT SR H 8 ST 8 97 Y BeWRei=ih fhege &1 9ar
RT 73 & 9 | I ST 2 |

$9 UBR AW H T ¥ @ SuRYA & SR fHsH @
HSYEN! RIC $Hdd <G H WA TRURCI - AEIH I91R I@ q1
BSURCI®G A &1 AV ke TRR <9 H 9dd &1 IfId magdd AT
BT 9 Y@ § F&TH B 2 |




IRR H I T BT B IRR A Il et & SIeE B
AT & AR 1 BT § | G g w9 ¥ FEfaRad geR o
Il o—

1. IR A ST " cT-1 (Water regulation in the body)—
gah Jh S DI ARTRD AT DI JIH dRd ST 99 & w7 A
IR A 9eX erad §1 Ut & Ol 9IR & Aegw @ Arsdl B
YR TR STeird WRT & STel AT &aor fI9Rer §RT IRR H U9 dd
2 A iR 9ER @ 3R faaRa 8 g1 oo witrl # Sudter Sia a1
AT B G wx=T gedr & | MR & IR § ST @ "1 67 e
fafr=r sM=1 @& gRT fHar SIar ® 1 s9a oIt IRR &1 HIREN
Ao UgrRIl @ SIfFIIER & §RT B A=l Sid (Metabolic water)
®1 foEfor W ff et €1 vde uoft H o) St @ AT @
AT SEE! TUTY P R B FWR R BRar B S 9 WY 9
200-300 f&1. <ff. wfafes @& <% & &I 23—

(a) ST @1 BT (Loss of water)— AJS a1 U1 & IR H STd &l
g for=ferRad TR | Bl 28—

(i) ga! /fEe § T (Urine) & w7 H |
(i) wwsl (Lungs) ¥ I=@arid arg (Expelled air) 3 5ot a9 @&
3T H|

(i) @ & A< U9 el uR¥Ie (Perspiration) & T |

(iv) 3ifd & 7 & w7 ¥ |

T & IR & qUHA & G WY H IRAT & oy T/
T BT SGUT AEadH BT © | Sewaidd (Expired) qrg Ud A
(Faeces) @ 91T 91X @elyl dral STl &I AT FHF UG ReR
Bl § | gab/fhsil ST P TET B Ud AR Mhe & e

Age 9IR) REdT 21 I8 S bl AEl Ggy Al | wad
ADH &9 & gRT frafia &1 ol g |

(b) STl &1 I=19T (Regulation of water)— qHI @ ARTss H
3T TRUIYH® & (Hypothalamic area) W URTRUT ITE!
(Osmo receptor) Wddl YWNT BT ©| ADH WRMNRUT UTEl @
HEAAT | I¥T Gusfera AfefdmRil (Distal convoluted tubules) Ta
F[UEd AfeTdsil (Collecting tubules) H STel & I[AINNOT &I AT
o1 g wd T #Rar 81 WRERVETE 9T W @
JATHAC®H <T@ (Osmotic pressure) # 1Y drel gRad+l W R
HRAT B |
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2. %h U U™ WM dTel Sd@ull &1 Agel-i— Tdull Bl Tagdehdl
d 3f&p A, gap el §RT Y R &1 Sl & U9 $9a] IRR |
qrexy e fear Siar 21 39 YR wh H o9gun @1 AfR¥Ed a9
Edl B |

3. 3-8 Adel- (Acid — Base balance)— IR &1 =T=Y
fohar 3 B ol & FHIV BT 21 379 BISgIo Sl ®I Yyd; dRd
I TAT &R & Ao FRed &7 & 99 @ ol 21 3 2q
AT BT Sraeyer ff BT 2|

B dral UGy (Poison) Ud SNUERIT & SUTQI Bl Aaedd A
BF TR IRR A IR Sfold B fedm I1ar ® IR 39 UBR IMRG
qIaTaReT BT Ao Ffed @ S 2 |

4. FAOFA AT & HRO AR o Td &R S A= A AT
B © A 99b AP IIAHAD Icquid (Selective excretion) & ERT I
@ pH 91 XA 2|

5. fhest < & A= gt &1 TTHS I PR INR B
NS el B g9 § We™d 2l © |

9N 9rfa SIfaw (Check Your Progress)

6. AT Udh <T Bl & ol fb GRENIEES NI

(@) 7 A # gig
(@) TH™ BT AREH I
@) T > maad H HH

(@) soggIcse Aged H Bl

7. gRAT BT ¥ eIyl BT B |
(®) FF (@) aPpd
() SmER A (|) T

8. TAM®ER ViR MfERA # 5a Wie <19 8-
(®) +80 mm Hg (@) +75 mm Hg
() +70 mm Hg (&) +65 mm Hg




2.13 "fcR&r yoirell (Immune System)

2.13.1 984 yd Sulfsia YT (Innate and Acquired

Immunity)

arofl . 2.1: W8l ud Surfsid s

(Innate and Acquired Immunity)

gfarer

(Immunity)

TR
(Types)

CaRddl

(Reason)

ol (Innate)

STRTE (Inborn) —

o : -
ik qorr gd—argwa
q wWd—=

UfReT W&t DIfhrl Ud
TSNS O R&TTcHD
gerell gRT SUE |
IQTEROT— Foi—fdeet H 89
el gTddh fSeF R 0T I
Ag wfoxfera 8rar 21

AT (Acquired)

AT (Natural)

fored) TS ® YvTEeH &
T TUEIEISIoT BT SUToH |

Arpfd (Natural)

afoha (Active)

e @TelE v fafire ufore |
IETERU— qiferal (Polio-
myelitis) BT HhAT |

fygae (Passive)

GIERSS G R G L BT e e

3UeIBRIA (Interferons) Eb"r
i | SRR vd |y

(Non-specific) |

SSTERVI— Uiferdl &l ufoRer
BT TG A FGdfd H oo
WX (Placental transfer) |
Rt Ug fafdre ufowet |

P (Artificial)

|fsha (Active)

gfeRer™T (Immunization) @&
T TS |

ISR UIferl & <o
(Vaccine) & 999 |
fee®Te va faftre e |

fgere (Passive)

WIHD TeIdrel & Tgor
P B UL SUTSH |
ICTevv— N Iq15vg &
gfer faRref gd—fafia |
TUEETSINT & IR &
e IR vd fafire
TfoRe |
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¥gsl YfIdl (Innate Immunity)

Jg T PR BT Bl a— 1. fafdre vd 2. arfafdre |

1. faRre wgw s (Specific innate immunity)— fb0
eIy MMMy Srerer MRS ® forw uieRiy emar faRre wew sRgfAc
HEAT © |

2. Jfaflrse "W SR (Non-specific innate immunity)—
3% HHMEH DRBI 9 IR & fou ufoRig eHar falre e
SIS (Non-specific innate immunity) HEeIT 8| I8 ST, TSI doT
fh & AR o9 YR BT BNl 28—

(a) S SRIAIET (Specific immunity),

(b) IS gl (Racial immunity),

(c) ARHTT SIS (Individual immunity) |

(a) <A S"«‘]ﬁlﬂ’[ (Specific immunity)— sH&T 3 § &
feedl 1 fAaRme IeRe  sw@r I & fog iRy
AT T Bl S & T el H Ul SRl 8 | O 3R
H B BolM dlel Y] §RT AT § 891 1 HhAT el
BT SR UGl & RN Al H OHHAU I ABl AR
|dhd | S SRS (Specific immunity) feT Sfa &
TR IRl H SHd Bl § A fafi=t sl & sl
H U@ (Anatomical) @RI fBSTTARTdH (Physiological)
<R B & BRU B Tl ©| O, ol & TRR P A
45° B9 & HRY YId dRell (Anthrax bacilli) daciRar
(Bacteria) S IXR H Well-AIfd gig T8I o= Had, =
ol § Ig I AL BT 7|

(b) U™ S"«‘]ﬁlﬂ’[ (Racial immunity)— s$9&7T 31f ® f& 1%
g oifa @ v gonfaal § faRme dwqa @ ufd
afafefadl  (Sensitivity) # =R B HHAT Bl SN,
ORI Wl H T=eH Siary] (Anthrax bacteria) @ oy
Sz UfoRIg ® ear Bl & Si9al o WSt § $H B B |

(c) <afpIra S"«‘]ﬁlﬂ’[ (Individual immunity)— S5 3T a9y
o forg ufoRiy emar f&dl wa & @l do Aifd el e,
I S @& 39 Afhdl § I8 & dT &1 ekl § | ReId
Sl (Individual immunity) =1 @RS S dwoT, 3]
Tr g1 (Hormones) §RT JHTAT BRiT 8 | 9O &I J7Uel
el 9o g&i H sl (Immunity) 3ff&e BT 8 HUmyor
dar  ggfe™  (Insulin), 9RRIfAAT  (Thyroxine) d
BIfEH—ERIgS (Cortico-steroid) BFHMI B HHI BT FRIIC!

R Ufdhel UM ST B |




Surfefa sﬂl\ﬁlﬂ (Acquired Immunity)

fosfl Sfra gRT 3+ Sfiavdral # 9T a9y & fog iRy emar 9=l
Sd ¥ U AT IuTfoid RIS (Acquired immunity) el B |
sHET Wg Ue ARad e@afdr & uvarg W 8 S g1 Suiheid
SIS (Acquired immunity) {1 UHR HI Bl 3—

(i) wforg Iuiia sRIFET (Active acquired immunity),
(i) Fifspa Sufsia SHIET (Passive acquired immunity) |

() afspa suifsia sYFE  (Active acquired immunity)—
falre Todioe (Antigen) ®1 IRR # gide (Inject) ®RT TR IRR &I
ST A (Immune system) Wfsha BB TUCIErSl (Antibody) iR
TRReTHS wY W Afsha BINBRN BT SAGT B oFrdl 8, S ST
Ry & forg aftRg—emdr Sa= &=l 2| |fba Suivia s
(Active acquired immunity) &1 U9Td o/ TFI ddb g1 Y&dT 2| I8 <
UHR B BT B—

(a) Wpfaew Iuisia |fkd SRYFIET (Naturally  acquired  active

immunity)

(b) M Suisia wAfkd SRS (Artificially acquired active

immunity)

(a) wipfas Surfsia afea s (Naturally acquired active
immunity)— I8 §9RI & 91 IO Bl 2| O 9P 9 Uifed
gfed @ forbge $dd  (Iymphoid tissue) #  Sufkerd Fﬂ%f
PRGN M & wWT B WM B gvErq W by 9uf d@ Afhd
el B Wﬁ%iﬁ@aﬁ? (Antigen) @ IR H I HA
g I T UOSIETST (Antibody) &1 T &R 0T | & HRAT 7 |
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IEUTIUII Tox0|d or
vaccme

(a) Naturally acquired (b) Artificially acquired
active Immunity active immunity

Placental barrier .
— 2
A
Maternal Fetal ( z;\(
circulation circulation Remove blood
Injectantigen  and prepare

into horse serum

(c) Naturally acquired (d) Artificially acquired
passive immunity passive immunity

fa= . 2.17: The Four Types of Immunity: (a) Naturally acquired
active Immunity arises from an exposure to antigens often

accompanying a disease, (b) Artificially acquired active immunity
results from an innoculation of toxiod or vaccine, (c) Naturally

acquired passive immunity stems from the passage of IgG across the
placenta from the maternal to the fetal circulation, (d) Artificial

acquired passive immunity is induced by an injection of antibodies

taken from the circulation of an animal or another individual.

(b) o Suiia afea sYFET  (Artificially acquired active
immunity)— &0 SHIA W UUSIOM  (Antigen) T ST PRD
(Immune factors) oI, dT$¥al da¥iF (Viral vaccine) @1 IRR H
side (Inject) B W IAH s SHCI (Immunity) FHH
Iurfoia |fshd §RIMIET (Artificially acquired active immunity) g1
2| AR dadIE (Viral vaccine) @ faRRre w1 & Mftpd, W g
arerar efivfid (Attenuated) TSR (Virus) BT € |
(i) Fipa Surfsia =T (Passive acquired immunity)—

TOCTETS! (Antibody) &1 & VAT H INR H Ufaw o1 o fal¥me 97
& forw SO= @ T SRS (Immunity) SR Suifsia sRgfeT
(Passive acquired immunity) ®Eel & | TUCIEre! (Antibody) TEUT HRA
el H s I (Immune system) Hfhd & BIAT| 39 UBR DI
Sl (Immunity) 3RTAT BT 2| §97T U9 YUSHiE! (Antibody) &
ffra 8 a% ddd §B 39 a1 HB IdE & & 2|

- 3IfERTH
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Afhd YMET (Active immunity) @ smenm sy s
(Passive immunity) &9 U9E BRI B SRy RIS (Passive
immunity) &1 U& & oY & & Qv afha grax I ¥ g & 956
FRAT T | T SHBT SYINT R SH1ET (Immunity) ST &R & g
fopar e 2|

fifpa suifsfa SIS (Passive acquired immunity) 1 a1
UPBR BT BRI 8-

(a) Wpfaew Sumisid s gRIET (Naturally acquired passive

immunity) |
(b) M Suivia s AT (Artificially acquired passive

immunity) |

Source of toxicity Antibody — Eliciting

L S

(a) Toxin “\

molecule Chemical or

physical
treatment
Antibody — Eliciting

+ portion intact
Toxicity lost -

E//

(b) Toxoid molecule

(c) Antitoxin
molecule

fa= ®. 2.18: A Comparison of Toxin,
Toxoid and Antitoxin Molecules

(a) <IfdE= 3] ¥ <1 &3 g8d 23— s cifaafidy &1 &= qon
TR YISl IR 98 &1 &3 | (b) 99 dffied AT fholiad
Hed~< foar oiar @ o <ifeafid a3 @ 8 wiar @
afrs gudiaTel SUe® & 99T YEdl 2 | 9 3] &I ciadrss
3] (Toxoid molecule) ®&d = | (c) <Ifdas d=m ciqarss <l
3] IR P YOEEIS) & I @ fag URT a7
o godieifaas ®ed € | g8 yedicifaas sy siffeds & ufa
RIS S PR T
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(a) wepfas surfsia fifpa s (Naturally acquired passive

(b)

immunity)— I8 997 fo=ft sifyur @& wodiEiSl (Antibody) &
e S | IRR H YA 89 & Hela®y S~ 81 8 | 39T
ST (Congenital) SRS (Immunity) T ®8d &, FIdT
$o UUCHEiel  (Antibody) HAT BT WER UREIRO  (Blood
circulation) ¥ wRII (Placenta) ¥ BIdR YT & W®OR URFEROT
(Blood circulation) ¥ Ugd SRl © | AHEFIGAT I8 ANR] UOCIEre]
(Mother antibody), R] & T @& T=dIq S99 6 Wel dd Wfhd
e B | Afded <=e @ A TOSHEiS! (Mother antibody) ST Eg
g 12 | 15 HEM @ Wihd W& 8| BB "AeAyUl Al YUSIElS]
(Mother antibody) R &1 &d® I T Hlell @R,
CHISATDIBIT (Staphylococcus) HHAUT, AT & T IMfE & U,
S @ 918 BB HEM| db HIIRIE T Ja HRa g |

PIeEEH (Colostrum) §RT ¥ A YUSHIST (Mother antibody)
Taod Rrg) # UgTadR TSR Il Wi B Aell b IW b forg
TR &aT Te™ Bl B |

P surfsia Fiffea s (Artificially acquired passive
immunity)— ¥ & fOw afmma @ faRme  oodiers)
(Antibody) &1 IRR # U R & Hol@®Hd I~ 8Kl © |
O e A o9 {UTrsfed  (Hepatitis), o1 §@R (Lassa
fever), fSUfiRAT (Diphtheria) T <=4 (Tetanus) &1 fafdcar
@ fau I @1 ugd 9 IR TSETS! (Antibody) &SI
21 T8 3RS (Immunity) SRATA BN B, B HB TR TB
&1 &l ¢ |

2.14 SR 1 W'\ HIRIGI¢ (Immune System:

Involved Cells)

fsdl Todo (Antigen) @ fawg vfafhar # IRR @7 A= HIfdrash,
HRE TAT AAHATRA B sfEel B FHeTax T IR TF BRI BT 2 |
39 99 I (Immune system) &1 IART &1 AR & YT # &1 & ST
2 S 9 WifSue PRGN (Primordial cells) T H PIRGN
(Stem cells) ¥ ®8d & a9 R (Bone marrow) ¥ S~ Bl | I
PRGN T SAfea ufhar & a1 =1 Q1 bR &1 SIffr@R # gRkafda
B S 8-

1.

tRepigufed HIfRTHIY (Erythropoietic cells)— Y T BfER
HIRBIY (Red blood cells) IR & |



2. favpugfeds SRS (Lymphopoietic cells)— I ferprRasea
(Lymphocyte) &1 07 &_ell © | 81 89 81 BIRIGRN &7 9o
B |
YRR @1 R I (Immune system) foFhIASe (Lymphocytes)
$ FEIdl 9 B el 2| fMpage (Lymphocyte) ®ER @2 aRidr
= H gAdl I&dl © | forprage (Lymphocyte) &1 UBR @1 BT &—

1. T-feFprarse (T-lymphocyte, T-cells),
2. B-femprarse (B-lymphocyte, B-cells)

2.14.1 T-fompra18e (T-lymphocyte)

gor Jaeel H T-fomprarsel (T-lymphocytes) &1 AT @9 #R7 (Bone
marrow) # Bl gl sURudm T-forprarse (T-lymphocyte) €19 #R1
(Bone marrow) ¥ 98X 3R ®ER URTET §RT Arawd UfR1 (Thymus
gland) # UggeR I URUGd BRI ©| URYG BN d UL ATTAA
W BRER gRTEd gRT N fohiss RN (Lymphoid organs); S fovh
Are (Lymph node), i1 (Spleen), Eif~aet (Tonsils) 3 # ugd WK 2,
el IR IE Afhy By wodldisiol b faior axa g1 T-formpiase
(T- lymphocyte) I8 | ®ER T # qaT g=: forwige I (Lymphoid
system) ¥ oS Hdhd 2| BeR H UREERU &1 dlell forpramgel
(Lymphocytes) &1 65-80% T-formpraige (T-lymphocyte) 8 8 | 3MTHR
@ AR feFpIaEe d UHR & B o—

(a) ASHITFRTATSE (Microlymphocyte),
(b) HPIfeFHETEE (Macrolymphocyte)

(a) HATSHIfT¥BIATSS (Microlymphocyte)— SH®T & oW THT 7-5p1
(eTTel SR BOTHIRN, red blood corpuscles, & ATS-AT §ST) BIdT
2| Dad AUTHA g9 9 aidaR (Indented) BT & AR HIDHT
BT ATHTY VAT ER BT & | PINBIG Bsd & ARl ax% Tdall
AW @1 & WY H, 980 B BH, BOTHI—fABA qAT SHIhfTd
(Basophilic) ®m ®| 9= # fompgel & ATHT 50%
AISHIfFBIAES  (Microlymphocyte) 810 &1 9] H gA®I A=
AR HH BII-8T 2-10 I MY H dadt 35% <& SIRH 8 | ST
SigT Plel 2 e A Pg a9 Bl ¢ |
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Bone marrow
Stem cell
Development of

Development of
Lymphopoietic cells @

Erythropoietic cells

Thymus processing
Bursa processmg Bone Thyroid gland
marrow Thymus gland
L|ver Lung

w / T-Lymphocytes

Lymph nodes

Bursa of
fabricus

@
B-Lymphocytes \

Adenoids
Tonsil

Thymus
Spleen

Peyer’s patch
Large intestine Small intestine

Appendix

Bone marrow

fa= . 2.19: Origin of the Immune System

99 AR A LH BV (Stem cells) TRATTINfeH qor
forpiaiefes siemet # gRafdaa g wirdl @ | eRenuifes
HIIM? TRerse aor faepiuitfed wient forpiarse &1 fafor
a2 | fompigitfes izt g adiel 4 ferrmiarse 941t 21
$9 ferwiuigfes Hieny fae (Yor @z #) & I9f 3w
GfaREa (Bursa of fabricius) Y et @ forav (Liver) ar arfRer
Aol (Bone marrow) @1 Ags ¥ B-ferwaige sArdl 2 | O
B B fFHIugfes St &aRHE 31 95g 4 T-ferwidrge
a1 2 1 A A1 YR @) forrpiarse fowivts
%d® (Lymphoid tissue) § FHST BIdl 2 |
(b) HAmifermIaTSe (Macrolymphocyte)— $HHT &INF 12p B4l & |

P MATHR, JTSTHR IT fhel & MHR (Kidney shaped) BT
g PIBIE HOE—IET BT 8| 9Ob H DIA 4-8% T
gl # 9gd s wwer # e 2|
B ® JR W T-Fermpargel (T-Lymphocytes) &1 i Q:I"i?[ #
dfer SIraT 8-

(i) fPer a1 dRerEis T-femprage (Killer or cytotoxic
T-lymphocytes)

(i) HE™® T-fermrarse (Helper T-lymphocytes)

(ili) IR T-fermIarse (Suppressor T-lymphocytes)



(i) fper a1 wrgccifdas fevmrase (Killer or cytotoxic
T-lymphocyte)— I e YUEIOM (Antigen) UR 3MTHATT 6
g a1 Urve (Host) @ Hhfd HIRTHRN &1 & 9t & oo
2| T-femmagel  (T-lymphocytes) @ sag W fafdrse
WEE Bl ® Sl T-®IReT Y (T-cell receptor)
DEAT B TE AXTAHD BT W OSETSIOl (Antibodies)
@ A BRI ® TAT YISO (Antigen) UgDTEH H A&
B 1 A 9= HINGRN @ 9gdE wRd S AR Il @,
I 3% qR& I fhoR I (Killer T-cells or Killer
T-lymphocytes) ®&d ? |

(i) Fe® T-ferpIse (Helper T-lymphocyte)— I8 YU
W 99 HR YOSIErSIST (Antibodies) BT IUTGH BT dTell 3T
PRGBS B-BIRTGN (B-cells) T T-BIRMGNY (T-cells) &
s REA (Immune response) ¥ R ®HRIT H S
WERIAT B ©| I8 B-BIRTGRI  TAT AIgCICidad
PIRM®IT (Cytotoxic cells) @ URUFad (Maturation) H T
HERAT B ¢ |

(iii) 99X T-femrarse  (Suppressor  T-lymphocytes)—
AMETIHAT TS W Y B-PIRGRIT (B-cells) TAT T-HIRIGTRN
(T-cells) & W R H FRE d9H A REr
(Immune response) I&Bd & | S AIDS & RN & $HA
= (Immune system) #§ Werid T-fermprase (Helper T-
lymphocytes) g8d ®H TAT WUER T-fe™hIATEE (Suppressor
T-lymphocytes) 98d 31fIF B & HRUT A T B U
(Suppress) % T & |

IR dol Fergd T-formprargel &l B-dIReel & o &l
=1 1 & HRY = BIRMGIY (Regulator cells) T
BHEd © |

2.14.2 B-fe¥mTSC (B-Lymphocyte)

T-foprarsel  (T-lymphocytes)— & A B-fomprasel (B-
lymphocytes) @7 1 YoT a/@¥em ¥ a9 #R1 (Bone marrow) ¥ & AT
BT o1 Ry T-forprarsel (T-lymphocytes) @ faudid, a1 ulRudas
@ 1 (Bone marrow) H BT ¥| WeW U 34 forprAmel
(Lymphocytes) &1 3rea= uferl # fdvar ar o W&l g9a1 uRudad
lsevelgda ¢ae  (Gastrointestinal tract) @I 97 36 HHIRET
(Bursa of fabricius) ¥® UfR1 # 81T ¥| 9T 37 PIRGRIT &1 B-
PIHET AT B-fompraage (B-cells/B-lymphocytes) ®@&d & (B = Bursa) |
WA § g7 UfRrdl &1 T BT ©, UR=] I8l $9dT URyaaT aF H
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(Bone marrow) H AT ¥, 3I<I: 36T 1 B-forprage a1 B-HIRIHN
(B-lymphocytes or B-cells) I8l ¥ \&l g (B = Bone) |

gRuyded 89 & YA 4 PIRMGEIN @19 WRI (Bone marrow) ¥
fadr fommigs oM (Lymphoid organs) ¥ 9gd SRl & | TATBR
B-®IR®I¢ T-fomprargel (T-lymphocytes) @1 3Uerm <l Bl 81 39
PIRPT A H IUEBR Dad & NG USIloHd  fehad
(Endoplasmic reticulum) T 31 HIRGET {1 9 S 2| gA@T
SiaTdhTe ddd 5-7 a7 BT 8| B-IR¥IGRI & 39d! Id8 IR I- 5H
el IS et & HRUT T-ferprargel (T-lymphocytes) - 31T

gl S Hehdl 2 |

B-ferpIase  (B-lymphocyte) UfoedfEst (Antibodies) & HeyoT
AT 2, S Sf@ifsd Thoi (Antigens) &1 TISfeeM (Agglutination)
FHAT 2| @ AT & A fARme AT (Plasma) d1R¥T@RN # f foufeq
B & S STeRd Ueq TR WRI J13T H YuEisol (Antibodies) BT fSHTor
FHAT B 3T o BIRTERN  (Plasma cells) d1 HARD  BIRTHY
(Memory cells) ¥l F&d € |

B- @1 T- fomhRIge (lymphocyte) MHR dAT ®T H UH HAM
Bl €| IR 39D Wag R U O gt WEd e @ 81 g9 Wl
® Ade usad fa= (Surface markers) ®Ed B B-BIR@RT W
ATE YUCETS! (Surface antibody) dem B-220 S WEH 8 € | B-220
WS T-SIRGRIT TR & U1 9T & | 391 UhR T-BIRGRI & 9dg
TR TUEETS! (Antibody) SR T-HIRTHT XX (T-cell receptors) eI
Thy-1 9EHF IR ST & | T-DIRT@RI (T-cells) @ HAg U 3T UHR B
MEH W I O € S A eR @ T-SiRwret # W iR #R
g; S— CD4 WEF Herad T-HIRIdRN (Helper T-cells) @ CD8 M
frer T-dIRI@RN (Killer T-cells) TR U 1A € |

T-cells T-cell receptor
/ O
;: S
/ B CD8 CD4
ATHY-1
Killer T-cell Helper T-cell
B-cells

T Surface antibody
Q Protein B-220

fa= #. 2.20: Surface Markers on Lymphocytes




2.15 HADIBT (Macrophages) Wﬁﬁv&n Wg

foFpIargel | Sfel dRE & I§ BIRIGI R URIHIT  (Immune
response) & oy 980 AEAYUl Bl & | A PRGN FH TBR & Tl
H R ST ® den ®ER H W ¥ SR B WER W g AMNge
(Monocytes) ®&d & | fHdl q@ HUT A7 U] BT HAT H_A dlell I
ugell BRI B B A 397 f5ef e & S5 usrlf &1 e R
21 A TR B AT BIR@ERIT BT W Heor Bl E | 3T PIRpISN H
HJUT Egglengfcd UwgAl  (Hydrolytic enzymes) oo 3iffRisfed
(Oxidative attack) @ G ¥ UXT &1 g | I By T UEHl & U<Css
(Peptide) T8 ¥ $9 PIRT®ERIN # Adg R MM W & &l APl ggd
T-HIRGN ARl 2| W B INR B PIRHRIT & TCES Bl BIShHY
IR AR UITHl & Ueige (Peptides) 98I® T-HIRTEHRI (Helper T-
cells) & WHERI (Precursors) d1 IR #R <d & g I IIUT famfRra
WEIS T-IRTERN (Helper T-cells) # uRafid 8 Sl 8 iR =gA
yfcforar @ greena Bl |

39 UBR BH °@d =© fo A gerR & ®If¥en o forms
qaT R H URY Ol §, IR D 9Er qar A geR @1 gRA
gfafshar & A8radar a)dr 2

2.15.1 <iff@r a1 (Lymphoid System)

ARTHT T BT AT IRR & A= fopige Sd@! (Lymphoid tissues)
D1 feATHR BT 8| 89 O @ &I I o—

(a) UTIfA® 3T (Primary organs)

(b) fgda®d &1 a1 Wuxa forpige Hdd (Secondary organs or
peripheral lymphoid tissues)

(a) 9Tafi® AT (Primary organs)— 319 1 (Bone marrow), STal
B-aIR@Rl &1 T BT ¥ 97 IH9  (Thymus), Sief
T-forprasel &1 URYgdd Bl & @1 WRIfHe 3 (Primary
organs) ®&d & | I8 W ferpraged (Lymphocytes) @1 a8 R
@R (Receptors) &1 IATAAT B & |

(b) fgdfa® 3T a1 w3 foTwigs ®Hdad (Secondary organs
or peripheral lymphoid tissues)— o A€ (Lymph nodes) S
citad  (Tonsil), TREAGE (Adenoids) o  fowdbfed o¥IeT
(Lymphatic vessels) 3mf& fgia® 3T ®gad & | uRudad & 91
fermraTse (Lymphocytes) 39 3T # ¥HOT &_d V&d & |
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for® (Lymph, a fluid) SR & Bax Hddl & <X qAT IRI TRE
UETAT B 39 WA A Bax forh, udell <R arell, formfed a¥ier
(Lymphatic vessels) ¥ Ugadr &, I8l ¥ I8 gR-AR I =g 9dd
(Large central vessels) § &gl BT ©| o # forh g ®ER a9
(Vein) § UZadT 8 TN ®RR # fAid T 21 39 I&R WNoRd forhiss
$ad (Peripheral lymphoid tissue) ®wER Torm fors & A gar 2|

AT @ ®ER H 20-30% PIRGN formprge Bl €, Safe forms
d PRGN 99% Td BRI | @ dd I HIRGN e
qreYl gfdeod gRT SSIRT 81 81l & a9 dd J 9 H U a1 1 aR
TAR ®R I formp don fors ¥ Bk & dddx ol & 2
fermrarge (Lymphocyte) Tosiefifersial dremali (Endothelial cells) @& &4
I PR BRR T H U9 AT € A7 9 Awert €| forwp v, forw
B fheer A 8, T8I W fompase ol &R B fav el €1 o
M TodoE IRR H YIY FHRaT B, SR A7 forp H QAT e 9erer ®©
STef J forvp e a1 TellF (Spleen) # fheer ox ford o 1 forp e
# HepIwIoT (Macrophages) S f9Tel ofd & |



Adenoids

Tonsil
Thoracic duct

Left subciavian
%, Vein

Right
lymphatic
duct

Large

Appendix

l Tissue
3| vymphatics

fa= %. 2.21: The Human Lymphoid System

rerfie 3 (ATIHE a9 AX)) fgdiae T iR forvw
0« ggl e 1@ 2| el a1 uRE@Rer axdl fevwiamsgeal,
IS I o1 dlell a9 (s a9l a2 fewfed v« 3MI)
aeIr fervpiss 3N & faTdY 9a1 8 | 81 ddd Udh sel fa@mrfl
T }, WY T TS 9) 7S A A Far 2 |

2.16 g 3IfHAT (Immune Response)

ARG § IFH ISR & BTHRS YISOl (Antigens) H 0T g2Td
& forg <1 gRyA faferdt 28—

1. AR s a1 wodiEiEl Afsues s (Humoral
Immunity or  Antibody Mediated Immunity)— HepThof
(Macrophages) gRT Ufd wodoifia feR%  (Antigenic determinants)
e T-fomhAgel  (Helper T-lymphocytes) @1 e &xd & |
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B-fermase (B-lymphocyte) wfeR ulRagd (Blood circulation) H ufae
9 BIax forhiss Hdd (Lymphoid tissue) § & UM TAT [UTRYT §RT
A W 2 AT 3 TAT ST ATSHT PIRBIAT (Plasma cells) BT AT HA
g1 o BIRBIY YudiEiSl (Antibody) BT YWV $R EWRI YUeTdiS!
I dFvs & R 9§ BR IRaET # g R Al § | YoEErS)-gudion
fhaT (Antibody-antigen reaction) ®ER H B8 & BRI & D] ARG
SIS (Humoral immunity) ®&d 2 |

oAl HIRTHIY  (Plasma cells) 2 a1 3 fod vodoifee
(Antigenic) SEIUF AT BF T&F UUCEIS (Antibodies) ST~ PRl
A E 3D AT WO BINEIY A Be) Sfi-B-dRabel
(Memory B-cells) gRT ufoRenfya 81 Sl = | e B-®IRMGIY (Memory
B-cells) ferbige &Had (Lymphoid tissue) H 3@ I8 d& & @
3R TSI (Antigen) & T UHe BH UR Alhd B I A FRel TS
HAT B |

2. degerR Afsucs YME (Cellular mediated immunity)- T-
formaTEe (T-lymphocyte) ®adt 391 YUSIGMI (Antigens) & Hfc 3rfshar
FRA T S PIRGT @ Fag W SuRYT B € | TE gfhar Wt dad Ud
feIR&®  (Determinant) MEH, & fRdAIRTGE divcad  (Major
histocompatibility complex or MHC) &I IuRerfad # & gl §| I8
PiFetad (Complex) T-fermIaTSel (T-lymphocytes) ®I dael UIvd &l
qiexd ghacs (Virus infected) DIRTHERI BT Uga- H g™l &Rl ©,
R=] S9! BRT (Host) &I SRAGIHT HIBGI TN T Silg &1 HhfAd
PIRMBISAT BT TEl ggAT |

T-BIRHRI (T-cells) & I8 fARTE U1 IT@HT Tz W Uil I
qrell faftre WicH, T-PIR¥®T A8l (T-cell receptor) &1 IuRATT & HROT
g1 39 WBR T-forprarse (T-lymphocyte) TUETEiSST (Antibodies) @1
qeIRAT ® fI1 €, U & s W SR YUEIErS! A HRET
qrell T-PIRMPT UE! NS B WAl A 8 AogeR 59 Afehar
(Cellular immune response) ST A & AT 37db R S SR
(Immunity) VRER-ARETCE  §RIAE!  (Cellular-mediated  immunity)
HEAT B |




Infected ceIILLL_

Infecting ——= ° macrophage
agent

Engulfment by

viral replication

T-cell

Cytotoxicity ~ Migration Inhibition

Prevention of
Mitogenic factor

Lymphocyte inhibitory

Factor (LIF)

Macrophage
+ with antigens
Maturation bl on surface
Co-operation Release of
lymphokines
. Mononuclear phagocyte
Cytotoxic chemotactic factor

Localization of
macrophages

Infected Macro;?gtzr,gzltli\f;ting Killing of intracellular
" - organisms
tig?t & Factor (MAF) _ organist
Interferon Inhibition of viral

multiplication
T-helper function

T-suppressor
function

fa3 . 2.22: The cell-mediated immune response, the
response of T-cells to antigen, showing lymphokines
and cytotoxic cell formation

§B d15d (Virus) R SEIRAT (Bacteria) AT 3% dad (Fungi)
3R WIEISIRM (Protozoa) §RT Sfvid T-fempge (T-lymphocyte) ®feR
IRHART (Blood circulation) §RT UUEISM (Antigen) ¥IdT T UGADR,
forpliRe  (Lymphoblast) & w9 H 4 USR @ forhias~
(Lymphokines) #M& UEM & W@ &Rd & ol HbIho
(Macrophage) §RT TUSIOIF (Antigen) &I WU &_d &I T&dl Il
2| Yo (Antigen) & < B & A1 8 fohIdg~ (Lymphokines)
A1 3153y B Ol §, IR, 999U T-fepIargel &1 U 9 d1a ddb a1
JEdT © | I8 e T-fermge (Memory T-lymphocyte) HEad & | g
sl TUEIOH  (Antigen) gRT 99Ifad 89 &1 g § T-fompase
(T-lymphocyte) TSl ¥ SR HR YUCTO Pl A€ PR I & |

AR FRET (Cellular immunity) JFEIRAT, Had AT DIRTBTS
# AigE arsvEl @ U URRM &Far USH aRal § de Sfd-Hageiiedr
(Hypersensitivity) &I il 2 |

39 UBR AT IRR H JGeR RIS, gARA st (Cellular

immunity, humoral immunity) dT  Efdd  fermIerRT WIS

(Lymphokine proteins) &I 3RIFCT BT 7 |
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2.18 AR (Summary)

%\;@fw?ﬂmﬁenzymesaﬁ HQC&@HH%#I,W%@W‘?W
P BIPT DI TSI, SToid O T YR P oig fpar 2, frasd grr
IRR A TUEdS R Uil & JUFBRU PR TRR H DY [dbral
ST & SdT egyd fhvdl vodioq @ faves ufafear § Rk @1 fafv=
HIRG HRE qo At &1 Aadr th IRE a5 B IRl 2|
IR I AFIT B 2 |

2.19 g4 videll (Key Terminology)

e Oxygenated blood (3iTaRiTdd )
e Air Sac (IgH)

o Lungs (B%3)
e Capillaries, Oxyhaemoglobin, Haemoglobin (Sc5iH)
e Defaecation (%@ )

e Glomerulus (7lM%ed) Toxic substance, Nitrogenous waste
products, CO2, Oz
e Ammonia (M)

e Urea (XA
e Toxin (STa={H)

e Antitoxin (VCICTa™iI)
o Toxid (STEITE H)
- 3IfERTH

144 grer T e T-Lymphocyte, B-Lymphocyte Cells




1. Xqd ¥ U™ SF drel 9ol b1 Ageld— Tdoll &I Ifaedehl ¥, ST U9

A 3ffd A, gap /fhel §RT YIdh &R < Wil & Ud SADI FITREA] semel]
IRR ¥ drex o fear 91 21 39 YBR Yad H Ao @l
et W o v 2 fewft

2. IFA—8R A=l (Acid-Base balance)— IR &I MU feba
@ Il @1 T BT B S99 ERSIod Sl Bl UUd:
IRD I T R BT T MREd ®7 ¥ F9R- T AT ¢ |
1 ¥ QI ®T Sraeyer At BT |

§B 91 USri—fdy (Poison) Ud NSl & IR BT ALID A
B9 W IR W IR Sfoid #) fear o g iR 39 UeR
RS IATERYT BT Fger (RFd I@T ST & |

3. IITUET fham & BRUT IS 3%l UG &R 1S gram &/ fAfdg g
g O gap Bl AIATHD IoiT (Selective excretion) & FRI

Rqd BT pH 9 XA & |

4. frst Yoa & A= U<t &1 TATHd ST BN INR D
MNAe el B 999 § Fead il ¢ |

2.20 W-YATh Y Ud I (Self Assessment
Questions and Exercises)

o] S<RII Y (Short Answer Type Questions)
1. fy=faRed &1 o= Hifve
(i) H9 TH
(ii) iAo &1 aRag
(i) TegHIfIRT
(iv) TERES e
2. a9 BT BB B a=ror fAfy &1 avi= S|
3. Gt # goia i
(i) 0 @1 gRasd
(i) SifRIoT &1 SHasi # yRag
(iii) EHFT @ A B gRaeT § e
4. IJccTfbeeyd frar—fafdr derg & forRau |
5. waenRal # g3 fAmior f{fy @1 avf= g |
. 73 feeior fafer &1 Gt o= AR

»

VL ST
gy ArH! 145



g, IooiT g
gfceerr goett

146

feoofy

Y STTETH
gIgyq Al

<ref

1

2
3.
4

10.
11.

IAOT 9 (Long Answer Type Questions)

. FIRIgS RIde w1 8| g9 Hewd Bl g I |

. IR T H TARHIARTRT & i BT |

&e Th BT IO DI |

. YT B FHIFDT BT U BT |

Wl 9 93 Frsa—aTr e g’ 9 g3 FEier @
HATRY |

TR o= # I w1l vd far—fafr &1 aoi= aifoig |
TN & IRR § DH-—DF | Aggiomy alre ygref g 87
IR # gRAT &7 AT g IIoid &1 goiF By |

ITSTH B BT BT Ju DI |

faf=r R & IW™I (Non-specific) R @I ufshameii &t
e BT |

T-HIRET Fa7 2° ufoRenm # g7 yfAer &1 9o+ ST |
OGS FT 87 UUEErel (Antibodies) fhaw UBR @I gl €7
9% Bt BT quE BT |

221 Gg$ Ured AU (Suggested Readings)

Books of MP Hindi Granth Academy

1.

e L o B

Parker & Haswall : Text Book of Vertebrate Zoology

Kotpal, RL : Vertebrate

Jordan, EL and Verma, PS  : Chordate Zoology

Rastogl, VB : Organic Evolution

Singh and Chaturvedi : Organic Evolution

Ernst W. Mayr : Evolution and the Diversity of life

Colbert : Evolution

Verma, PS and Agrawal, VK : Cell Biology, Genetics,
Molecular Biology, Evolution

Verma PS : Animal Physiology



10.
11.
12.

13.

14.
15.
16.

Nigam, HL
Wood, DW
Berry, AK

Prosser, CL

Goyal and Shastri
Shrivastava, HS

Lehninger

: Animal Physiology
: Principle of Animal Physiology
: Animal Physiology and

Biochemistry

: Animal Physiology and

Biochemistry

: Animal Physiology
: Biochemistry
: Biochemistry
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@Iy 3 TorgAl & frame a3 v
faetif= &1 a1 (Regulatory
Mechanisms of Enzymes and the
Role of Vitamins)

¥EXGHT (Structure)

30 UR=d
31 I
32 A9 e
321 IR & qUHA B g &I U A
322 IR B qUHH B HH sAdBe fAfer gRy
323 INR BT AMENT dT969
3.3 wiftral & am e
331 &SI/ T BT TG
332 & B B
34 IR UG G[AIaRe & 7Y & fafey
341 fafe=or
342 SESIHAT
343 Tl
344 agd
345 il BT AT
35 dU-faee faesmr @ fafe
351 dafsar g
352 BHEMA =T
353 Figura Rig # amwH &1 e
36 U~Is®T &) gRYTYT, 919 Ugfa vd aiffexor
3.61 TS @T gfRwHTeT
362 TSR @) fawryand
363 TIgR Pl M yghd

3.64 3JIY U~IIgH
365 T~ISFT BT iRl

37 U~asH IifAfhar &1 erifafr
371 foafery vd Aveq e
372 U=IEH-HIER Haha

3.8 T~Igq &I Aihadr & Faf=a &1 ardl aR&
3.9 T~gH &l fafdrear
3.10 T~ITgd &I STAAr

3.10.1 3NENfrd STIRT

3.10.2 Nt § TRIAT
311 PI-TSRT AT BI-hdex
3.12 faerfi=

3.12.1 faerfeq &1 e

3.122 faerfs= &1 aRwmT
LR 3.12.3 faeifia & &g
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313 3O W Siffeg gedl & IR
3.14 AR

315 YU F&Tdell

3.16 Y@-HeATh- YT Ud IR

3.17 WE® UGy AUl

3.0 YR=TA (Introduction)

a™ e § 89, 9= 9oEE, SrgEdrdr wiitry | drErE e,
AT ufvrt # a9 e, SHI-dig &f Saared, 9w e g enfe
R d={$hg 3R e =01 & fadarR 9§ ued &

3.1 Se¥F (Objectives)

JuAE =T, I9aT A= urofl ool IR emaT & I ad B9
I8 U 8, Sre-arerT uriRRerfae aRfRufeat # el Sa-m € g1
T & |

9 Ul R S J& wY H P I UK B 5| HH Bl HY
AT adg &9 & w9 # fafdRor (Radiation), a89 (Conduction),
fparell & gRT Slig #vedl @ A= gcdl | T[oRdl gl IrgHved H
faefi=T &1 e €|

sid  (Brock, 1967) = <uiar f& B3y At (Algae) TH IRAI
(Springs) # @I 70°C WX € Adhd 2 | A9 1969, § €I UG &% (Bott
and Brock) 7 &eAT f&% @@ ATREN (Thermophilic) STETY] (Bacteria)
U @ F9iE (Boiling) fag R Siiad @rfid &_dt B A TF gl W
oIl & fqaRer @1 WHT bRl &, Rifd gedl UR/gIraRer H dushA
@I 31t fafi=rar arft Sl 2|

gd® Uofl | dI9HE 989/ d89 R bl &HAT Uh Aied AT
d grft St 1 ¥ 99 Ged dRA B gEar - il @
gIftr # - Bl 81 W89 B B eHAT B MR WR Urofl &1
JhR & BId 8—

(a) fiaardt /Rearerfa (Stenothermal)— a8 umvil 8 g < &
AMTHAM & UETHT HH—IRTIR BT FET B Ahd 2 |

IqTEXV— FBferdl (Fishes), R (Coral), €€ (Snail) 31 |

(b) ATl / qRISerde (Eurythermal)— 98 Ul & AN &
Jfd fIRAR BT T8 BT DI AT 9 | |
IqTE— <TI8 (Toad), WU (Snakes), foudmell (Lizards), defl
(Birds) T4 A9 (Man) 3MfS |
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W /%fed a9 & MR W A9 Fel H forfom fear sr g—
1. JGHATdl (Poikilothermic)— ¥ g8 uofl 81 € RHa IR &

9 graraRel (Environment) & dMUshA & AT uRkafdd /gedr-
godl Sar &1 9 WIftrl @7 ¥d Xad (Cold blooded) dTel UTofl
FEd T |

IQTERO— A1 Hewd Ul (Invertebrate animals) U 3TferamTer
STelld ®e%d (Aquatic vertebrates) WO $6& 3=<Iid 3Md 2 |
AT ¥d Yad dTdl WIPRT @ YRR HI ATOshA T Yad
(Warm blooded) dTel IOl &1 3Uem &H BIAT 2| offdhT &g H
98 dIc (Insect) HI, TG Ao H UGl & IRR HI dUDHA
T aroll @ S e Brar €| i e drel wrol dro/es
AR F U PR 30 TRR & dMUHA DI IRR H Iarad
S & forid w@a= wu # fafad axd €1 59wl @ 9>
g Ul (Ectothermic animals) ¥ &&d & | SH® fAuid o
I U (Endothermic animals) 309 IRR H T HST Pl
A fharell & 9 I BRA & AR IRR & TqMUHA Bl
ReRr 90 v 21 el vg = uroft s e groft B 2 |

SrTHATr ITfrIT (Poikilothermic animals) @1 <1 SIford il &
(a) STl (Aquatic) FHATAT YT,
(b) U (Terrestrial) rFHATYT Yrofl |

. g9ardl (Homeothermic) 9Tofil— ¥g uofi ReRr Ud =g IkiR®

dIshA BT gY@ P &Hal I@d 2 | I ATUhH ardExy &
amsA W R T8 aRar 8 ofed s witEl | e fafg
(Heat exchange) ST&1 T Iraxemail gRT ydIfad &Il &1 ST«
goft & RIR® dmUshA | ardEexRviyd ddhd (Environmental
temperature) %H B ST & a4 fafdxor (Radiation) §RT 9ol @&
YRR W A9 DI OB BT B FH STARAT H qHAG ORI B
FA9afd® (Metabolic) &% # 3fg & oIt 2| Wl & ¥IRR #
AIHA B =01 A @ foIv a9 f9=1a == (Heat regulatory
centre) AR # BT & I8 d= dUHA & YR+l @& Tfa
31fres AT BIT ¥ | ST d19 WX AT SIF IR § A9 B gig
Bl 8 9 WOl BT TRR 19 T80T BRIl 8, $9 YR U
@1 g arefia)oT (Evaporation) & ® #H &I ST & |

J&TERV— Uell (Birds) UG ¥+ Umofl (Mammals) A9 Af3d |

3T U & ¥R ¥ Ue s fasfya amsma fra=or fafer
(Temperature regulating mechanism) URY S & 39 $HRO
FHATT (Homeothermy) Udh 3fAfSd UHE <efo] Sod SR &




Siae ¥ BT © SR STReifadr (Survival) &7 T TR A Bl
2| B I 9ol S— ST (Dormice) Td 91 8RT (Hedge hog)
g T (Hibernation) &1 T@ifd & iR oa fpaar @
I YRR HT AUHA A 8 ST 8, olfhd TR BT HIg BT T8I
Bl 21 ¥ UBR gdia 41l (Polar bear), SWI Hicaey gwax
(Tropical monkey) Ud dTelR¥ (Walrus) @ IR &I dMUHA THAH
el 8- 38°C, I 98 fHly W faf= e arer ardmaRor #
REd & |

3. fawardia /2<0eri (Heterothermy)— &5 Ul 8 999 d6
INR @ AMUHH BT T-H™I (Endothermic) fafer & gR1 fa=or
PRI T 3R TR AT H I9d IRR BT YD IRl & AT
& AR 4= BIAT ©| §7 WO &l fdwHanda (Heterotherms)
FHed | AFIGR (Monotremes), Eas) Hﬂjﬁ'ﬂw (Marsupials),
AMFSAE  (Armadilos), TR (Sloth) amfe s8 #vfi & HB
Ierexer 21 7 yroft o SRR & AUsHH ®1, o9 Mfde forareie
g g a9 frafed axa € ofed oa fafed oxa € w9 3
3TRTH 3raRer # B €| o 3 WfAd qmups &l fFg=ror &xa € |

3.2 dmu =99 (Temperature Regulation)

IRR H BN arel fAft e g 9w gy varfea Bl 1 e
Y W FRATIEY ST B BT & b ol @ Sifde fhard gere wy o
el 8 Uil §1 ST d™ (High temperature) R T&TYGd S+ <odl o
BT 2 5 s Sl BT dfSd FE fhar S |edar 21 dive 8% (Van't
Hoff) d=fes = <wiar f& M w8d & @) evar 3 10°C @ gfg &
Sifde foarell &1 ) g a1 f &1 St § den gw Wit H
A DI g AdHeldd dUHA  Afd B Wl 8 a9 Sifasd e
DI SR H HH M I B | ST AT IS @Y MATIHAT Baed TH I
qrel WM § S~ Bl B |

afern ow AT @ egue™ ™ (Hypothalamus) § Rerd &
g Sifs IRR & aU &1 =0 a=xd 2| sRudemd 3 3 9= o=
B 8—

(i) WRTIHAT (Parasympathetic) @< Ud

(i) ar@HI (Sympathetic) & |

S WS da SURT BIAT & 99 IRR S A Pl HH HR adl
2| 99 IHH! dve SURT BIAT © 99 INR & 19 ¥ ghg BT 2 |
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321 IR & dUHd & 9fg @1 srudedffe fafer

(Hypothalamic Mechanism for Increasing the Body
Temperature)

T4 IR BT Gd AERI [ SUS] BT B, SUIYfie e
(Hypothalamic region) ¥ ST &, @9 3Tg®HAT &5 (Sympathetic centre)
i IANT BT T B BT SRV Wa: & 3Ha faf~ faftrt ar
IART PR <ar & 99 IRR & a9 H gfg ekl 51 59 fhar & =g
f= fafedt 8 &

(@)

(b)

qIfgdT HHad (Vasoconstriction)— FTHA B & IORT D
HRO WRUMS  (Impulses) @1 dlfedl  Ha@ag  d-adRI
(Vasoconstrictor nerve) ® gRI INR & faf¥= ¥R &7 Aoial ©
@EgHE T # afSeRl b1 ERULNeREE ¥ STH BT B)
I RO @A P 9 difeET BT HEad BT § | §9 BRI
RS I el BT T IHK Ydlg HH 8l ol & | 59 BRI
T S W SN IRR P FAE Bl ST/ AT BT RAETIRIT HH
grar o 81 = qHg Wi B e ff BH 8 oar €1 g9
FfRad aU & HN BT @ & A Y-G9 a9 (Sub-
cutaneous fat) 91 JHdT 2 |

Ja99d H  gfg  (Increased metabolism)— S HH Bl
(Sympathetic centres) & SORU ¥ Udh INAMG Tari— UM
(Epinephrine) ¥RR & |l Hdsl § wId BAT Bl I8
S Ul TR @ TaEd e | gfg wRar § 1§69 RO
1S &,/ A Sanfed Bl 2

Red nucleus

Parasympathetic
centers

Cerebellum

Hypothélamus

Sympathetic
Pons centers

Medulla

fa= #. 3.1: Temperature Regulating Nervous
Centres of the Brain



(¢) T/ HUBYl (Shivering)— FTHH dal DI ISRV & BRI
Fadar o Refd (Alertness) & 3l H gfg Bl 8, uRvmHwEey
Af¥d F eAf¥d IRV Fedl MfEHEAR  (Bulbo-reticular) &
foHtor vd e ARas W @ dsdl (Red nucleus) & a99 #
HaiRd e B 1 39 aRvTRawd UREE &1 Haga 8T 71 9
BRI D S I Bl 21 Y SfF IFAWD g1 8 SNl &,
AT Badh IRR H HUBY! (Shivering) BT YR AT & | HIBYT
S BT 3Afdd IATed Bl ¢ |

(d) IS UARRIgS BAT & IATET  (Increased thyroid
hormone production)— & TEl d® old INR 3T & AID
# TEAT © SR el ¥ SrdH ™ SR BIAT ¥ | VAT favar far
S ® 5 IgERll AR & HROT iy AfRr (Pituitary gland)
@ gRT 3Mf¥d ARIgIU® &M (Thyrotropic hormone) &fdd
fopar ST 21 39 BEM & AU B BRI ARRIgS TR IR
B 2 iR ifde urRIge B @I wfad axell 8| U 9w
TP IRRISS BEM BT TG /IAeT S Idied &l a8 H
gfg T 2 |

322 INR & dUHy H HH ssdSdag fafsr grr

(Hypothalamic Mechanism for Decreasing the Body
Temperature)

g ARA H Rerd FRUe T ST d1UsmhH IfSd 9gdT ¥ a9 WRIHH
%% (Parasympathetic centres) SAIRT BT Tl SHAD URUFRIHYT
SFHAN Bl B A frad ®a S € /99 8 O € | afger Haad
(Vasoconstriction) @I Ul dlfedl TR A1 dlfedr R
(Vasodilation) 1T &, r9® aRum ey @ar # o1fdd Yad Uard 2l
2| 39® BRI TH & O 8 D SR S Agdr F B g
2| 39 PR TAY & H HHI 8 S © | =T ¥hfd (Muscular tone)
HH B O § IR URRISS U &7 Savl HH 8 orar 2 9 famdia
IIHH Y HHT/ATT BT ghg BRI & 3R HHT IUGH DI HH IR
<d € f TR &I AIHH B B ST 2|
WRIHAT  (Parasympathetic) IARUMWN & HROT G dHerT
(Sweating) Td BI%AT (Panting) WR™ BT 8, N9 INR &7 qUHH HH
RSN
(a) AT e (Sweating)— WG b= dlfedl TR
af~I®T (Vasodilator nerve) & §RT AT &I ARG Yad USI &

PHROT T (Sweat) BT SNGUT TR HRAT 2| IS I & Iad
yare # gfg BN ¥ 9@ I (Heat) @ & wfy Hagd
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(Conduction), fafxoT (Radiation), arIHROT (Vaporisation) @
PR BT B |

(b) BIBAT (Panting)— IT UH gudl faf 2 99 gRT IR &1
amaspy ferafesa siar 21

3.2.3 INIR &I A dius$hd (Normal Body Temperature)

IrareRe H 3Mfdd IAR-Ted (Fluctuation) & URUIFRG®Y TH Iad dTed
AT AgS A1fS YRR BT Sed Ud ReR qUhHA HT 9918 & © | 99T |
I (Deep) a1 3M<GRaH (Core) TUHH AT Fad @I, Dhs,
ARTSS AT AR (Viscera) BH AHT & =d7id 37°C (98.6°F) ¥&dT B |

3.3 IRl H a9 99 (Thermal Regulation in
Animals)

IR ¥ Iafae fhamet & ) dusa W gvifad B 81 BE dmashd
TR INR P 3M$ wifde fhard € 8 Sl & I8 da f gmoft ard
TE B FHAT T | IMOH dUHH W FAg=d (Metabolism) fhar gah
W BT & b Sofl /S BT A= ST HRAT F¥d el BT = | 3T
IR & 1fSres dTUhH BT RIT ST Udh FHAT 911 ¥&dl a—

(@) srgFary gt §  qmusd fAa==vr (Temperature
Regulation in Poikilotherm)- SHamdl wiforay # T a1
(Heat and Cold) &1 WiersRil A fa™ um & fog o8 W fafyr
T8 IR e ') Y Ul 99 @ WRIeTeT | g9q & foy S|
wEl B T B § STEl amusH deran (Congenial) BT
T/ 39 UBR B i ®Rl (Asexual bodies) ®I g0 &
S qmashA @1 Ufidhd e/@werall § g« (Dormant) 3wl #
&l & |
Fe IHardl WRN # amu v @ g et orf o €
JSIERV— 3Fd T4l foudferdi (Marine lizards) H ¥TRR &
qmasha ¥ qRad=r & forg Feaver (Mediate) X8d € | figdr I 30H
YRR DI ST AT A9 BT A< & oIy Ta1 B I8 W Iad Dl
o SM arell e aifRal B Whfad dR Sid @ areieRe Ug
e o9 & BH IRl § IR gST WA Bl AT /TR BT HH
B B GRT B & | U (Python) INR & TATUHA &I Ifg
foTQ == @1 &% H gig FRar B |

SSTBU— 3THhIwd Yol Aufordl, UAnRfIu= Ud Versad |




(b)

wharft g1t § a9 AT (Temperature Regulation in
Homeotherms)—WTlﬂ grofl INR & d1Uhd Bl ReR g90 @
g 3R ®9-9-HH 9 dUpd —40°C T 1 TAT +40°C dF
ITd A UR Afhd E FHA © | MMDbicd aAMfSar (Arctic foxes)
IR ¢d IT AThICH &F & dIhd IT AARH 308 H | Afha
JEdl & | YUY (Antelope) Ud §8 ofefid RrersRal (Ground
Squirrels) eIl H 40°C IT 39 3MfdH dUpd W W Shfad
e # wAef gl 2

JaTevv— el Ud werT grof |

goft IR @ FwT /9™ Rer 990 weq & fog fAeforfRad
faferat arfit S 2 |

3.3.1 $H™I /A4 &I IAUTG (Heat Production)

gofl & TRR H IR UHE HREG HH HT SAGT R H GeIH 8 2 |
qT & ST B ) fAfd BT qrasi== (Thermogenesis) B8 &—

(@)

(b)

U % fHard  (Exergonic reactions)— Jiferdihd  (Oxidative)
frad fR yeR @7 A= g faffl @& g am oot
(Heat energy) @I Jad &<l I8l & OAT 39 UBR DI ST Bl
A groft & Fof Sfieq &l 3 IRR @ a9 g &1 9919 3@l ¢ |
FHardt goft faf= gemeii-svs (Cold) a1 /=1 dm  (Low
temperature) @1 R # /s q0 BT IATET TRDb INR & dU
B ReR 990 @A B IR H &S Tgmed et & gRr
Irfed 8l 21 Wi (Seal) Td aTeRs (Walrus) w1 wmofl iR
® ERI Sal & ST Saifed oxd © & gda svs a1 a4
Araed H W T B 91U Q@ & AT Silad Fdd o 2 |

IRR H T ARl & gRT S Bl SdeA Bal g fdd
ST BT STe e U AfhadT & HRU BIAT &1 3Mfod
URRIT & WHdd & HRY AMUHA HH BT @, SHBI HUDUI
(Shivering) we&d ¥| UMl @& BB TIE AJIBITDH
(Asynchronously) ¥ # H@HaT A ©, IR & 9N Bl I
T8 Bxd g1 g7 U™ wamal (Responses) @I HUBUT TSI
(Shivering thermogenesis) @& ¢ |

qig gt &1 =aU&vl (Ingestion of Food stuffs)— wrforay #
AT YRl & IRIgU MR o (Basal heat) &1 21fdr®
SdEA Bl 8, o fb Aoy ugef ® 9eR Ud AEr R OfR
oAl B, S fb Wit @ g1 UEY By S €1 $9 yMrd Bl
Ao &1 faey T (Dynamic) fovam @ed € |

T g Uil A7 ARl USRI Bl SIRIUEUl dRE WX dgd $H
HAT I I AT H A BT SATGH Bl § |
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(c) U= §§HET (Muscular contraction)— UIPRIT & IR H HEAT
(Heat) & Ug@ @&d W &rf 8ar 2| sl dg siRe
HTIT I HERT B FAT Sl SO IAMRT Bl & I8 IRR B 31aR
39 UPR AUEIT e&dl 2 fb Ao (Rectal) &7 dmushA 40°C &
SR g B AT | IUS AR H IRR B Bhle Ul
(Skeletal muscles) &1 Hffd FTBH HHad Td Hgal fafer
B 8 Sl ST SWGH IRl 8, HUBU dga 2 |

(d) IPd B NI JIARS AT H d19 BT IAGA fhar Srar 81 I
3R §ST & RT O 919 Srfad @l ol & 98 Rer 2y 2 |

() ®B AT<IR® TG (Internal secretion) @I TAT Twollgrd Td
g & @Y o 6 omRIfAT (Thyroxine) Td TiUAfhA
(Epinephrine) ! U & ITe- # AT B 2 |

() U= foar vd wHrRa fhar (Peristaltic action) q3& w9 ¥ 3ifdl
# dorr faff=1 urae uferl o fafear & gRT W Q19 &1 IdTeA
Il © |
AR A6 &% (BMR) Ud Famodides sifdfshar & 9fg &

HRU G A0 P IAGT H glg Bl B, SEDI AR—ND  AISTHT
(Chemical thermogenesis) ®sd &, oid fb W Afbaar @1 Ifg &
PRI ST T0 & IAeT H g Bl © SHHI Hifdd g9 (Physical
thermogenesis) ®&d & |

3.3.2 ™I DI B (Heat Loss)

ST P B B A P I /et (Thermolysis) e & | INR
& g o e gRT a9 @ B1f el 8, 9% g-

(i) =T (Skin)
(i) %< (Lungs) Ud
(il) SO D R

ool @& IRR W ST @ ' fafdRer  (Radiation), <Hagd
(Conduction), Tl (Conduction) TG dTIdHROT (Vaporization) & §RT
BT 8| STeild (Aquatic) ITaRT H @Tei= (Conduction) & RT & AT
@ B BN B el ardqraRer H fafewer ud HaEd & gRT &S @l
g Bl ¥ TRR & gRadd Sifs IR UF 98] aidmaReT & §rE arg
o fafmg @1 o #Ra € S9er Wifdd ag e (Physical heat
regulation) H&d % |

oforal @1 @ (Skin) ¥ a0 & Gagd & GHI S D AfaRad
HAET BT B B @ H 9 G B Gaed R 0 [gaR fHar e
2| THFHIU (Arterioles) Feldl Ud d& Bl gHMAI H I9d Hagd ®l
frafsa ol €| gafaRl @ e | aRads aifesr Tfd (Vasomotion)
FHEARN 2| ovs A H gmfe Agfud gk g afer Haged




(Vasoconstriction) @7 W #AA # gAfGRE &1 @O §gar © o
qIfEHT TARYT (Vasodilation) BEATIT & | aTfEdT i ewfamrei @1 afrar
@1 g dfedrai (Circular bands)  §RT Bl &, I AFBRIN & =01
H & 2

SH & FUBT IR B g A ufoeRr e A (Counter

current heat exchanger) HEI 8| ST S HUSYT MMAWIH BT & I
w9g Uk Hage (Peripheral circulation) SfHd 21T &1 39 9T TH
gReRT BRI (Veins) ¥ ol RREI # ¥d9r oxar g iR s a1
gABRN (Arterioles) ¥ fafdxoT (Radiation) U6 @™ (Conduction) §RT
qY BN AR TH B OMAT © | T IRR & RRI BT ST b gad H
0 UET B Ud IRR B 19 B AR & Il B

()

(b)

(©)

I-EATdl ®R& (Endocrine factors)— STl UfRryl 9
wifaq Mt ff WPl & IRR § S IR & & G
HA 8| B, S— TAHEA (Epinephrine) Ud FAR-TUH{h
(Nor-epinephrine) &fOr il (Evanascent) ST Scdlas H gfg
A € Tafd ARRIFRTT (Thyroxin) TRR & $T H Ifg oA ©
Sifh IR-8R B A7 a1 g ¥ B © | o ERURATRIRIS eSH
(Hyperthyroidism) ¥ IRR & A &R-8R AT 901 § 0.5°C
gfg T 2 |

S (Insulation)— FHaTd TR & &1 81 &1 A
@ folu IM a1 9 (Feathers) INR R ORI S &1 9 AT UQ
3US HAEA H WY TS BB INR & IRI IR I BT Th W™
T 8 QiR W ¥ SUEl 9 B R I@d | I ud uEl @
AT TS BH Bl urseligya?™ (Piloerection) & & |

A qU1 /9199 a1 (Brown fat)— ORI # [ o1 iA®
el vd s T o= Rigeil & &1 fharfia el 51
qaT @ g Mafery ARACE (Marmots)— AR Yfeuwa
(Mauris alpinus) # Ui f&Ham mar or| gaer asea ufer
(Hibernating gland) ®&d & 3R AT 9= o o & ¥ ofid
ftpgar & e ™ e=cl g1 SHH AR™FAeT (Myoglobin),
ARIEh™ (Cytochrome) Td Feifdd AIfdi (Flavin compounds)
@ Afrpar IR ST RO 9w H O W Sdnfed Bk g,
ARTH BT Td MY ART BN Wh B gRT Hagd B | A
ol & IRR ¥ e arel (6 R gaR &1 S™dRsd Hadb
(Thermogenic tissue) BT & |
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3.4 3INR UG qAExeT & He ST faf¥a (Heat
Exchange between the Body and Environment)

IfT IR BT dUHA ReR IBAT &, 9 INR D §RT SO UG HRAT ST
&g (Heat loss) @ SRT6R BIAT €| ST oM, &9 9 AfHd BIaT B, AfIH
FHT IRR H UL W& © Glfd IR D AUHA H ghg PRl ©
(Hyperthermic) §<eiq &I {741 |HIAR0T (Equation) & §RT TRId 3—

M+ER+EC+EG-EE+S=0

NEIGY
e M = TIUUT FHT IATGA
e ER = fafexor

e EC = drefq (Conduction)
e EG = wagd
e EE = 49 (Evaporation)

e S = ™ (Heat) HUBT
o () = oM
e () = ®i

3.4.1 fafevor (Radiation)

| g R T g (Absolute zero) ¥ dUHH Af¥H BT ©
(273 K) fafdRor gR1T S & axall © | fafdRor faea-gaem as
P BT H I~ BT & 3R BT Pls AT Jdgd & ol asgd -l
BT B o fafdor T A vl axgell @ SR T wRaT B | Hife
T8 & IRR B Gag T el 2, I8 A AR T e @1 Mererd
2| 39 UPR IXR A BB ST & fAfBR0 gR1 aramerer o 3vsl awgaii
B B |

3.4.2 IAoiddl (Emissivity)

foddl ol g% @1 AdE B qUHH Td aG DI FAs BT YR AT YO
fafRor & gRT S Afars (Energy flux) &1 &1 B & foly WRd 8
g1 fol fY Jag & SAvihar e fAfBRor &I ded &1 Th Adg ol
ol ST BT AT BT B Afhd dig A fAfHor S w7 wafida T8
FRCAT B, DY ARG T Afdd IISTRar 0.1 B B | T4 TIg TGO HAT
&1 fafevor ol § 99 S0 |ag @ Ssidhdr 0 (3F) Bl 2|




3.4.3 dlcl (Conduction)

S9 ST &1 IRl & I {59! 98 Udh-ga & G H Bl © g8l
8, I FHEAT 8| ST TH | UL Iwgel @) MR Harfga Bl 2|
S ol AV B Ads I A SR b WIARRY B RIERIING
g B Rl T oW evEr g BT BA B HIGAT ST HaEd,
I gRT M &I geich 81 o @1 & quhd $I 991 @ H
HERIAT BT g1 79 R foefl 3ve wag W™ @S B9 W doar (Soles)
@ ERT ®F O &9 Bl ©| SH& fJmd 9% |AM SUel shd H
AT T 8T INR W AfD ST &R AT b gRT &1 a1 dfod Hdgd
RIS & gRT A BT € Ol IRR & IS § Bl 2|

3.4.4 dad (Convection)

HIed @ gRT SW P MRV GRS & B dlcl AEIH d HR]
BT B | Hag S A, At @Y e sl & ArR-arRy o
& g & g™ ST B Al @A & qiUmH arrEReT ol e T
BT ¥ 99 S IRR I I qamERe # AEIRG el g T arg
TRR & U™ ol & AR e wel, 3vEl arg A ¥ deer ) 39
PR 39 A BT G gug IRR A FR=<R 39S a1g FT Yd18 S8l dYg
TH Bl ¥ BT BT B 1 39 UBR FRAR IRR ¥ §B S &g Bl T

Sky temperature
13°C

~.¢— «(\ ' I
aa
ROCkS ) Q?‘D CG”VeCtpon So'l
50°C " Themmal I -'(x = thermay
Radxanon Radsatson 20° C
25° C
Conduction

fa= &. 3.2: Showing Thermal Radiation
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3.4.5 Slcl &I 9 (Vaporization of Water)

fo Idg 9 99 UMl BT a9 BT § 9dg SUs! & Ol ®, dife
Soll BT SUIANT §d Bl AR 919 T I 3faxe § gl 21 Iddh
T I @ 9O A ST 0.5 watt SO BT & BT = | I B
31 AR @@ WE Yd T 9¥ B & | AW e @ forg Ags #
e BT wI YA (Sweating) BT & | JRTAEGRAT § A 30g STl &l
g @ U9 99 9dg @ gRT Ui g9 9r%q | Rl 2 | TNH B
IO | S Bl B H gfg Bl B

3.5 du-fEaE =T o fafer (Regulatory

Mechanism of Thermo-regulation)

YRR BT a9 e o fafet & g 8-
(a) df~@ (Nervous)
(b) MM (Hormonal) |

3.5.1 df~3A®1a =91 (Nervous)

ool & INR # ARG § U™T S arell guisie s (Hypothalamus)
qY BT FrI=07 BT 2| SN d S aad $ee B © Sk
IR & INR P A9 BT O B B—

(i) ST®™ (Sympathetic) &= TAT (i) WIHA &= (Parasym-
pathetic centre)
Y RIS D ISRT BIAT & 79 IR I q19 HH 8 Il @ |
9 ARl B IIRT BT § 99 WPRN & IR A am @1 gfg s
2| IRR &I @A H a9urel (Thermo-receptors) TR SITd & | ATATERYT &
q9 § 89 arel uRads | Tam SAURT /SARTT 8hR 3md (Impulses)
B ARTEH B AR Hallzd AT 8| SRURCHA & Ml D= HS U4
3UE H WREVT BT B HRA © |

dfdbT a1 Tl dY Icared (Heat production) Ud a9 g1 (Heat
loss) @I fafea &rar &—

(a) yaRKash &1 YD1 (Role of cerebrum)— THRTS, (Cerebrum)
H IWR ¥ IR e A 99 W) 9gd w9 gRade gr 2
e eran o1 Wiffa 8kl 2 | ol ared T SiR ove & ufa

T ®©9 F FIER BNl 2, oifhd INN BT di9hd b &I ST
2 afe ove o ¥ 31 T dh AT N |

(b) TEUIGEHE B ST (Role of hypothalamus)— dqH &I
fRFe BRA Tl s EIUR § U™ ST 2| guee




(©)

(d)

(e)

@ T AT MY (Cephalic) W IIRT BF & HROT alfedl TAROT
(Vasodilation), 99T 3TfE 81T 8 ST A9 &I 8 § AT $H_d
2| TUA N @ W ART & I BY & BRU g9 fhamet @
TEE PR <Al © AR ST dUDH BT e PR Bl &HAT HH Bl
ST B A B BH B D ol EURIGENE BT U¥E W
faf=a a=ar 21 ™ & Ued W & IR B W OIRR
HT qYHH IAIHAT B AT © | I8 QAT © [ STIUIdAAE Bl
T 9NT ufglg & (Antirise centre) T B HAT § Sl arg
o B B Frafad wrar ® iR e T JraRer &I Adhdr 7|
BRIUISAT &1 U¥d 9N d &1 Sled $Rdl 8, oUsh o INR
B AHBAT B | INR B (Shivering) BT o= W 73 ¥RT H Rerq
BT | SUISA YT YW i dfAdl a1 (Autonomic
Nervous System) & fafea &= dor Afawifags  ufeml
(Ductless glands) &7 faf=d &=1 # <rerar 2|

W< di-e1 a3 @1 qfABT (Role of autonomic nervous
system)— URTJ*0l T (Parasympathetic System) & gRT DO Bl
AR OROTST 1 HeqReIl BT 8 | S b R bl vy, T=a+1
DI TRl &1 WU 3N | AfSBIer TTdT UROMSH BT ATHHI
T (Sympathetic System) & gRT HaTferd a1 S m &, o9 fh—
Hepera (Cutaneous vasodilation) 1S | I8 T2y 3eqmfud fhar
2 & TS Al (Adrenal medulla) SHHIT T BT IR HRT
Bl & |

ag frEs § gy @) qfAST (Role of Spinal cord in heat
regulation)— YT (Spinal cord) U AT Coa-SRv 17
g H Red 81 § iR uRe Qi umear (Peripheral
thermo receptors), TG UM (Muscles) @ €19 Y& FdIoll Ul Brar
2| Y BT dTar 91T IgHAl digdls bl HaRd &Rl © Sl &
AR Hagd @ e @Rar 81§69 YbR a9 b1 e fhar
ST B gyET dolfdi@ 9 (Spinothalamic tract) HUHUI
(Shivering) TG TRAAT 31 @) fohar &1 fafed oxar 21

< Ud yRfy oRed # =R fHar  (Interaction of
central and peripheral factor)- IH=I SARUT (Stimulus) ST

af~rera garg &1 Tfaeiicrdr @ 7 YR W uTe Bl a—

() & duhH H Aff=ar @@ 1 ad aredr el gwrad
FRAT & MR ufdad (Reflexly) ©9 & @9 frama o=
EradIger d) & A &Rl § | SRR | dY Edd)
PINGY IR S & S Soa dushd & wIfad giar 2|
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(i) Y& BT IUHA q9 AT dg DI YT ©Y A R & 2,
ISP fohametl &1 FHMIGE HRAT g1 o B dRafes gwe
HT T E I R I BIAT & Wi d9 B B iy
IRAT B, o B TAET erHn, @d diffdr UNIRT
(Vasodilation), ¥a99 @1 gig onfe, aRIfes &¥+ &1 3Us
W Qe fear uRads oxar z1 @@ ade arEarn
(Thermal receptors) 29 &1 qEXT ITATERUII dTYHA IR
@ AR G uRadH @1 fFafEa & 2|

3.5.2 BHAiAa =T (Hormonal Control)

IRR H IR ST dTell fa:dT UfRr—vusiaa ufr Y a9 & faeor |
WEMS Bl © | USHd Ui (Adrenal gland) &1 #ge™! (Medullary) 91T
U1 (Epinephrine) 2R Afdd &Rl ® | 3UMfb Jad & Aregq 94
IRR & UASG 9N H UgAdY SO (Heat) & Icqres @ fafi=y fopamait
H qg AT Tl T @ G Ak EME umdgNeRE
(Piloerection) IT dTall &I e WST &) T4 dlfedl HgHad (Vaso
constriction) BT dTell YR R fhar wR ST 99Q T@ar B—

1. A HICaT  (Adrenal cortex)— @ FICHZS AU
(Corticoid secretion) @TIERYT & dMUHH H glg AT HH & gRI
SIRT BT 81 INR & $HH AUHH B HRYU TSH I (Addison

disease) &1 ST 2 |

2. UNRIgE (Thyroid)— 39 U & gRT &fdd  amRifaad
(Thyroxine) M MR FATARIG TR (BMR) B IURT HRar
2] 38 (Cold) # URRISS TG Bl TAT T THEU B HH
SART FRAT &1 IR & A dUDHA B ARRIGS 8HEEA B
Jafis Eau & gR1 e /e fear omar ®1 fefefren
(Critinism) Ud fARISAT (Myxaedema) I°T # ¥RR &1 dTUHA
srfrafia g 2|

3. 3 dIgy Ffeel (Anterior pituitary gland)— S 91T ¥ ==1fdd
IRRICIUS &M (Thyrotropic hormone) R &I wATfAd
PRAT § R IR & dUshA &1 8= fbar SIrar 21 ovs ud Tt
@ BRU AT IRR S HH A7 3AfAFG dUhA R TlSAIpifehIciud
8MIM (Adrenocorticotropic hormone) TATfAT BT ® |




3.5.3 “aqid Ry # drus$d &1 71999 (Temperature
Regulation in Newly Born Infant)

Taorrd R & ¥RR &1 qmushA AIReR 8Iar 21 I8 a9 & afd /g &l
e uferai (Sweat glands) T4 @@ Hagd (Cutaneous circulation) &
=1 & gRT e gan 2| R § #H duSdl (Shivering) BT © |
A 2-3 AT TTARIF <R H gfg Rar | T8 T UBR W BT B
(i) STST a1 BT SYIRT T,

(ii) offedo &1 @ud H gfg aR |

i Taora R # & @ Rl ol 8, e orafde vad ue
@A a1 el BT 21 ove & Wy R 99 Y9 Wagd # gfg

Bl 21 S B AT Y 99T & SIRVT (Combustion) T YRS R d1q
BT 1 IGT ST 2 |

3.6 U~Is¥ &1 9RumyT, 9 ggfa vd auffevor

(Definition, Nomenclature and Classification of
Enzymes)

Tiig  (Enzymes) 9ISH @ 99 31f0® IUMR dlel SIfcdl HIEHD
(Complex organic) TR g ¥ SE-TRR # B8F dlell Sg—-AIH®
gfshaall # SIR® (Catalyst) B i BRI #Rd &, w®ife I8 s
gt & IR B BIl@RT § A Se—<arafte foraei
(Biochemical reactions) a1 TATO=d fhamil & AWM AUHd W QoI
PRI B ST @I B AW TigH U SARG  (Catalysts) B
g1 I sMsd WEH SOR® @ wU A A8 Bl 3o
SIg—<ArafTd IAfharg (Biochemical reactions) 31ferd €l Ifa & 8Iei |
A-91EF I3RS (Non-protein catalyst) —H*, OH €1 9 & fqudid
TS TosH JMPhdR Udh IMfhar @1 & SIART axd B 39
UHR YwogH rfafear fafde SIR® (Reaction specific catalysts) & w9
¥ o o 2 | ufafeharet & 91T o) 99y od W § dls gfRadd A8
BId1, offbs Slo—<arafae fhaeit & Sfivtd &=ad € iR framet &
FAE B W, fhamll & off~aH Sare T gwifad oy 99T w@d &1 S
JhR H d9¢ Q@A & | Ig oifdd DIRTERN & §RT & S by I
2| 3P TogH AW FHEa (Kuhne, 1878) 71 faaT| 37T Heelyor Wy
PPN B Welerod H BT & Trolgd g & IRy Wb 991 &
TTgA’ (Enzyme, Gr.en = in + zyme = Yeast) & §'§ ST el grar a—

‘In yeast’
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3.6.1 U—ollgH @ gRHETYT (Definition of Enzyme)

TolgH b1 fEferRad R W uRed faar S 28—
() Shfad ®Reri gr1T o SIRe ued wnfad ey o §
$Idh] T~IgH BHeEd ¢ |
(i) "Edi@ (Pavlov), Tl JMid o TIgH &I Sidd @1 GHoil Ud
IS HeT |
qoraT | UeoTgd @l RreforRad bR | g9 wvd g—

"USITS A Aoild BIRTGRIT & gRT S~ ARG BId € Silfd 319+
MUY B3 URIAT o¢ faar faf= UeR & dIRGR Sad—=arad
foramall @1 STfTd axd € iR o Afdhaar gg ifdrer w® R =2
A B |

qr

TIgH UH WeH &, o fo ssmafaes forar @ wifa aRafia @war
g, fo=g or-Swg (End-product) @ UHfd W wWg & AT @
3T IE UF SORG & wY H 1 IRl 2 |

AT

TISH Udh UICH SoR$ BIal &, ol f& I # s foean
S AT & oy SRR B 2 | I8 INRIfe Al o i # gfg
G © TN e AT & 9Hy dWifde wu ¥ yRafda & o €
forar @ ToIftg W e Gifde sraver # & o 2

3.6.2 UIlgv @I faA9aI¢ (Characteristics of Enzymes)

1. SIS T R AT qHG b "l § geiie 81 3 |
2. ¥ Jfed YR & Mol R AT & |

3. 3 yr: $fF, §5 e, 9, A, | 9 R B 2| Y Toiss
SN 9 ISR w9 H Uy I 2|

4. A Yebdigs UfddRDI (Alkaloid reagents) & T ALY g
g1 SN— aifaW e, FHIRRM Wehe & gRI Faeniya &
SIS

5. TogR @ R AT UfaeRe # e 9 |fby 9 2
i gfafehar & forw URd &=al 81 U9 U<mIl &1 GeollgH &l
AT (Substrate) HEA ¢ |

6. UAD TrorgH Ufafhar # Ua fa9w wemw W 9@ avE w|fha g
g1 3T {B TR I dT B &N "ewE H - fharefia
BT 2 | TS TrolgH Bl U gt pH B 7 |




10.

11.

12.

13.

14.

B AT 3B T W AP Alhadl T el g1 0°C R I sy
gIP) TR & O €1 §9dT oAb (Melting point) @
el BT B |

. Th YBR BT Toligd [hdl Th YHR B UfhdT &l SRS Bidl 2,

S—  gRUS  (Urease), i@ &R e Wifig 81 2|
B UlsH RIS (Peroxidase) 81 8 Sl ®g WAM |l
ﬁﬂmm%l@m(hpase)ﬁﬁmﬁﬁﬂwﬁ
BT SIRVT B & O Tb FH 9198 (Bond) BT |

TR Ufefshar & 9 o1 @ gRadid 8ld € 3R = & ufdfhar
& 3ifcH Bt (End product) &I 9&aTd & |

S SORU @1 &Fal 9gd oY Bl B, o— TS @ Aha
PIRMGT H YR S aTell el (Catalase) S TllsH &1 TdH
39 0°C R T fAfe # H,0, & 50 oRg A3il &I faafed ax
FHAT 2 | 39 BRI 9dT old SRS (Biocatalysts) HEd & |

Tgrd g1 ferafea gfafbard ufdadt (Reversible) Bt &1 a%

gfifhar @ dael &R 9K B, U] S9! YgRT (Nature) H ®Ig

IR el ®RaT ®, SHIfly HIeRl § Su=il qer ey

fopamd Arer-waer gt € |

frddl aifafshar & ISR & oy TwigH @1 9gd ofs! @131 &

Tafe gl 8| UwalgH @ U 37] Ui fiFe fhareRa (Substrate)

@ 50,000 370[3I TR fHaT IR FhaT 7 |

B Tlgr H UICH &1 39 TUGSH  (Apoenzyme) @

AT T =g Y&l | ST X&dl & | 39 Y&l Bl Hi—haex (Co-

factor) BEd 8 | ¥ BI—haex FTHINIT PR & 80 &—

(i) WRAfEH [ (Co-enzyme)— I YUITIZH & AT Hael
SARY & T IR wI A JedT B |

(i) HR™EA (Mg™), TR (Cl), &gl (Feo), Sid (Zn) dw@i
@ AFA  WE-U~IgH  Ih  wallg=rsd  (Heloenzyme)
HEATT B | STd HEYIH 39 § UR: HIs 7 dig fIerfid
®T 379] BIAT & |

IE HIATTSel UBT (Colloidal nature) & BN 2 |

3.6.3 U=lIs¥ DI 9™ Ugfd (Nomenclature of Enzymes)

gfduaal a1 YAt (Enzymology) & €M @1 gig & ArRI-wTT,
e I a1 fAfeRl fiefda g8 e g1 $s™ &1 FHaRvl U4
ATHROT fHAT AT | {B TIH BT AH I9H] Dl Hed Aol 8H W
W o T, o f— S (Diastase), AfedT (Emulsin), UfSq=

feoofy
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(Pepsin), fefSa9 (Trypsin) Ud X191 (Rennin) < | T~IgR &1
qHEBRY S UGfadl B FRT fHAT AT 8—

1. fHvaarsr R grgH B fHaT & §RT (Substrate acted upon
by the enzyme)— d8 Ui R W U~gA fhar @Rar ®
fpuavsT /FeRg e (Substrate) dEeTal | fodl W TgH &1 M
IS gRT g9Tiad 8 a1t falRre uered f&Hvawist (Substrate) & I @
T H -ase B Sigd? fhar ST & | Sdaed (Duclaux, 1838) & I
fa9y ugrel / fhvadIsT (Substrate) SHRT (Catalyze) fhar e & SAd
A @ I H -ase B AR TwollgH Bl M feam| s - gRar &t
Jeed  (Hydrolysis) <=1 Tl Uwaisd IRIST (Urease) Td HIhe
(Phosphate) @1 fd&e == dlel U~iigd ®RWcol  (Phosphatase) |
98 UNIGH  Oiifeh  FEEged RO #Rd ¥ pEEseed
(Carbohydrases), T4 UEH W fhal &9 dlel UwgH &I WICHHd
(Proteinases), feifie W fhaT &= drel TIgH T guw™ (Lipases)
FEd 21 3 UBR gfded A (Nucleic acid) WX fhar &=
el TllgH B YfFerddd (Nucleases) ed & | Tlgq & §Y A
B AR (Specific) B &, WY fb— Al (Maltase) ATleerd R foha
AT © | Ghd (Sucrase) GHI (Sucrose) W AT &=ar 2| forsioms
(Lecithinase) forarsfoy W fhar ©d eRRIRMST (Tyrosinase) SRRINA
W fbar exar 2

2. At afifsaei & yeR &l SART A
alel Tiig™ (Types of chemical reaction catalyzed by
enzyme)— U~ISH BT AFGIOT Udh 8l UHR B INAIS STAfhaRl o
SART TR ATl el & ©9 # fhar Srar 2| sififorar & 9m & e
H -ase B AMHI AHGI  fHAT AT Bl ONfB—  Egge
(Hydrolases) <iIfdh  3rqered  (Hydrolysis) & SdRd  &xd &,
JMSAMRAS  (Isomerases) SiIfdh  IMSAARISWY  (Isomerization) I,
MRfSAST (Oxidases) ©iffds  @ifa=fldRor  (Oxidation) I,
SErggivad  (Dehydrogenases) SIESSIoeN  (Dehydrogenation)
P, FATHANY  (Transaminases) STIUHIMEM (Transamination) @,
BIRGBIRAAS (Phosphorylases) BRWIRH (Phosphorylation) @I deIT
cTavcsieled  (Transaldolases) ST=AUesieled (Transaldolation) 3T
H SART HT |

3. fevadist & a1 dxar @ vd Affhar &1 ydR <l
IART &Il 8 (Substrate acted upon and the type of reaction
catalysed)— EHB USRI &I A Il [BUgdIsl (Substrate) ST SUANT
BT & Td IMAfhar & geR S SANT BN § B IR F qqmr B
SRfh— TgH Afeae SiEgsoi= (Succinic dehydrogenase) ST
afeates el (Succinic  acid) fhvaMe @ SRESINHIA




(Dehydrogenation) &I SART FRAT &| SH UBR L-TecfHdH-Si- TATSH B [T

grgiioe  (L-glutamic  dehydrogenase) TUwIlgH  L-Telcfid  ard
(L-glutamic acid) @ STETgSINHEA ARAfHAT B SART BT 2|

4. gcref W Heelfa &Iar @ (Substance that is synthesized)—
B TSR B A I USRS & AW B A H -ase I SITBY ATHHRO]
fear Srar & S 5 dvea fear omar g1 9N - gsHo
(Rhodonase) ST f BgeNIEAM® 3Fd (Hydrocyanic acid) Td wrfsad
IS  (Sodium thiosulphate) @& T SHAYT & FRT TEISIMC
(Rhodonate) &I ITdT 2 |

5. 58 fHvadis /HaEgc (Substrate)- & U aEicd (Lytic)
® I fHar S g o - ifeeasfed  (Proteolytic) Td
arsurarsfed (Lipolytic) 31 |

6. &8 U=ilg¥d ol f&— <rfe (Ptyalin), UfSdd (Pepsin),
T (Rennin) 7S 3109 QR 9 A & ST ST & |

7. TITgH $1 MERI® G189 (Chemical composition of the
enzyme)— U~IgH & NRIMNEG 69 & AR Tllgrd 7+ JdR |
A9 AT (Categories) # afipd fy Sd g—

(a) U=IeH 31] fSH dadl YIS YR S & |
ISTE— U (Pepsin), e (Trypsin), IRV (Urease), U
(Papain), THIgaST (Amylase), 1< |

(b) TIH ] fH UH WIS UG @fedM (Cation) U SITdT 2 |

ISTEV— FHEITH TAerged (Carbonic anhydrase), <H (Zn?Y),

HfcadE & w7 H, I (Arginase) (Mn?*), SRRIREST (Cu?Y)

Tyrosinase 3MM< |

(c) Tirzd 3] fraH Ue e wd AU (Non-protein)

P AIfH, T URAfCH FHE (Prosthetic group) HEd &, IR

ST ® | €MaR (Tauber, 1950) 7 S 901 & U~g™ & URAfCH

TE B IR IR H i e g—

(i) IIMIA-URGRINRA T~Igq  (Iron prophyrin enzyme)—
®celol  (Catalase), WEIHH ¢ URifESS 1 wd I
(Cytochrome c peroxidase I & 1II)

(i) <O UeoIsH (Flavoprotein enzyme)— ToITIRId
MRS (Glycine oxidase), URRadc SifRiSSl (Pyruvate
oxidase), fexeIf#9 (Histamine) |

(iii) STSHRBRIAMT TIgA (Diphosphothiamine enzyme)— [ -
PraaRiersl (B-Carboxylase), II%de RICol (Pyruvate mutase) |

feoofy
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(iv) TzrE fFel 37 SR HE—Uls™ &1 ATaHdl
gl 8 (Enzymes requiring other coenzymes)— HRBIRST
(Phosphorylase), 3FHTI TRIS Sidraiadiersl  (Amino acid
decarboxylase) |

8. UGl ®T JUded dAT W8l &I A=<7¥d BT (Substance

Hydrolysed and the Group Involved)— $9& 3rvd f=fRad UaR
& YroTgr Bl afaferd fear war g—

(a) PIEATEIZST HI AUEST HI dlel T-lls™  (Carbohydrate
Hydrolyzing Enzymes)—

(i) ToTs®rarssSy (Glycosidase)— @Fqﬁm (Cellulase), THTST
(Amylase), Qj?fﬂ? (Sucrase), oigcd (Lactase), Td Hlecd

(Maltase), amfe |
(i) PB-T@IRATESH (B-Glucorinidase)
(b) YIS &I AU $RA dlcdl Y=alg+d (Protein hydrolyzing
enzymes)—
(i) Uwerss §¢ (Peptide bonds)—
o T-SIUwEIgSdW (Endopeptidases)— WIFRI # Wg o=
qrei—ufea (Pepsin), fef&a4, (Trypsin), X9 (Rennin) |
e UGl H# UIY WM dled— UYUH (Papain), S
(Bromolin), %R (Ficin) |
o UTRIUCZSHY (Exopeptidases)— SEUTESS (Dipeptidase),
grsuergsy (Tripeptidase) |
(i) SIF-U<rged (Non-Peptides) (-N §&) (Linkages)— THIgSHSl
(Amidases) =qﬁ?ﬁ\—ﬂ (Urease), 3TSiT=oT (Arginase) 3MfS |
(¢) fafis &I sUged @A drd U=l (Lipid-hydrolyzing
Enzymes)—
(i) gUST (Lipases)
(ii) VRIS (Esterases)
(iii) ferEAAST (Lecithinases)



(d) 3 S B Iuufed A drd ToIs™  (Other ester
hydrolyzing enzymes)—

(i) WA (Phosphatases)
(ii) PIfTTSERAS (Cholinesterases)
(i) AeHTICA (Sulfatases)
(iv) fRemsertst (Methylases)
(V) FIRIBIIerS (Cholorophyllases)
(e) ATFNPd—8IaIT HIA dlad TI3+H (Oxidation-reduction

enzymes)—
(i) BESHS (Hydrases)
(i) FcAS (Mutases)
(iii) SifeASAS (Oxidases)
(iv) SIS (Dehydrogenases)

(v) TRTRISHS (Peroxidases)

3.6.4 3 U~uilg™ (Other Enzymes)

@celol (Catalase), BIEIH UAEISsA (Carbonic anhydrase), HaTaRITerSt
(Carboxylase) 31f< |

frl W Tosw @ e R e e o g @ W
f5 & TIgH @ SO TIgH ¥ =TT <2iiar g1 1961 # RIS
Sa—a@ @ AR (International Union of Biochemistry— 1.U.B.)
T 9 gBR @ IERHE el @ feR # dex aEiieRr ImER
AT |

LUB. & feRv & AR 6 YgQ a7 Ud I&TexY 719 UdR I
3

1. SifedsIiREdedAS  (Oxidoreductases)— SH a7 @ <X
I8 TSR M ® o fb T fHuaHisT (Substrate) S Td S & d=
JRABIUI-31e T (Oxidation-reduction) IfAfHAT TR & |

S AT + S SHfRiTpd ——» S ATRIBT + S U=
(Reduced (Oxidised) (Oxidised) (Reduced)
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SR by
(i) AR ¢ ifRfSIREas (Cytochrome ¢ oxidoreductase)
(ii) Uedhrara SrssITGl (Alcohol dehydrogenase)
(ili) TRIA-CoA SIRTSSINTTST (Acyl-CoA dehydrogenase)
(iv) @calol (Catalase)

2. ;’F\mﬁﬁa (Transferases)— dg8 U~ilgH ST U e G
@TEsioM @ AfIRE) & Ud g™ fBvadlst (Pair of substrate) & &4
ST SHATRT & forw SART T B

S-G+S — > S+S—G

SEUS U b
(i) TRId SFIHRAS (Acyl transferases)
(ii) ®RBIRS (Phosphorylase)
(iii) TaarPdIgTo (Hexokinase)
(iv) TIIHINTA e=IHRAS (Glycosyl transferases)

3. Egladol  (Hydrolases)— I8 U~iigR 30 fhoawrs
(Substrate) &1 STl 319ee (Hydrolysis) S ¢ @ 1T SIS d¥d &
RTI®T Tos™ smgfed &rar ¥ |

(i) RaeRfar S esie™d (Glycerol Ester Hydrolase)

(1)) P-D-TeldcIgs efdciglgslelst (B-D-galactoside galactohydrolase)
(iii) M1 (Arginase)-L-3TSi-Tsd  IRAT  BTSgleiol  (L-Arginine
ureohydrolase)

4. IS = SWIdS (Lyases = Desmolases)— I8 98 U~iswd
g & Siifd fhvadioT (Substrate) ¥ g &I Mdlem & oo 3mges fafy
& AT S A & gRT IAURT HRAT 7 |

(i) PIEA-BET ATIAS (Carbon-Carbon lyases)

(ii) HreA-Sifa=ATST oISl (Carbon-Oxygen lyases)
5. JMSATARYS (Isomerases)—
SEUS U b

(i) WIS (Racemases)

(i) PRI (Epimerases)

(ili) T[T BIRHC MMgAHRES (Glucose phosphate isomerases)




(@)
(ii)

6. T3S (Ligases) IT =AW (Synthetases)—

YqleXU[—

TcHsd e (Glutamine synthetases)

TRIfea-CoA RIFITST (Acetyl CoA synthetase)

LUB. @ ugfd wfed 8 gy 1 uRygg (Precise), U™

(Descriptive), & @gel (Informative) Bl |

(2)

(b)

(©)

(d)

SYYH Ugfa & o fAeman fHefaRad &
IfAfsrar dem Twosw Sife sifAfhar @1 SIART axd € 6 UHE
T (Major classes) % foIfoid fg 710 € @M 9”& o 4 | 13
Suat # fawifoa fasar T g |
UG TolgH & &I AT 81 8—

o UH T BT A fHUaHIST (Substrate) IR BIT & T

o T NN & M & < H —ase BT & W Ig < ® &
B3 afAfrar SART Bt 2}

ﬂﬁ{aﬁm(Reaction)aﬁﬂﬂzﬁiﬁaﬁﬁaﬁﬁWWW

FRAT Bl ©, I8 Gol oY PICdh (Parenthesis) H & RN & |

SN fh— TgH foie SiEgsiviel (Malate dehydrogenase)
ferferRRaa arfafepar &1 SIART Bvar 28—

L- #clc + NAD' ——— % U¥%de + CO, + NADH + H*

[L- malate + NAD* > Pyruvate + CO, + NADH + H']

TIsH @7 3@ U8 AW f&ar Sar § L-(malate)— Hele—NAD
SffRireRedest (Oxidoreductase) (R@TaiaRiTIfcTT = Decarboxy-
lating)

UG YIsH B Uh AR de (Code) w&m & 78 @
SFd! TigH HHIIE  (Enzyme Commission = E.C.) ®&d & |
UAH YrolrgH 1 E.C. Ul IR M1 IR Soiigeh Her g 8-

o UUH HWT WIW d (Major class) I el B forEe
ST UwoligH 31T 8, &I #e2R (Median) &1 SUaRT (Sub-class)
TAT 3N UG (Sub-subclass) BT TIgH & <X T ©
qaT SifvdH M @ =T AT ARl §ET JE—Su—ait
H TIgH @1 SN AT (Serial number) T HH G Bl

I 2 |
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IQTE0— 2.7.1.1 = a9-2 T=AB4 (Transferase) SUTT -7 =
BRWE BT AR, MEN-SU-a7-1 U Yehlaldd oIl Hivhe
P YTSdT DT DB BT 8, a9 &1 1 T~ligq & A9 Bl
gufar € zadiersol (Hexokinase) a1 ATP : D ga<irol-6-
HRPIEFAmRS (D-hexose-6-phosphotransferase) — g TITgH
ATP 9§ BR®HE & CFAHNE &I Tgd 6 HEd W

S Sifade g W SAIRT Tl & |

(e) o9 fHfl ff vrorzH @1 B8 fl falre oo &8 & ot @ a9

g8 IIf~IH 3fdh 99 | TN Il 7, foras f Ay @Wos (Division)
& forg v R <= |

ST faerarsil arelm avfievor aiffie faxga (Exhaustive) 8, ST

U Yo WY A el AT AT 7, A=< {O S QY Y g

10.

. e dEsgIAS (Glutamic dehydrogenase)— 1.4.1.3.L-

TgeMe (Glutamate) : NAD(P) JifeRfSIREdcs (Oxidoreductase)
Dl (Catalase)-  1.11.1.6.H0H,0, 3ifRieRES

(Oxidoreductase)

Yedhlald ferrggifoqa (Alcohol  dehydrogenase)—
1.1.1.1. Tediglel : NAD ffRireIiRedest (Oxidoreductase)

BIEhNIeSl (Phosphorylase)— 2.4.1.1. o -1, 4-Tcf@ : RIS

‘(j\q)lﬁid [FRSEAN

LS IEAER (Hexokinase)-2.7.1.1.ATP : D 8RN-6-BIEh I T=THN Sl

Hsibife YRS (Pseudocholine esterase) 3.1.1.8. TRifea-
HifeT VRISl BTggIerot

QARG (Fumarase)—4.2.1.2.L-Heic BSgITes]

STNBITD T ATSAHARS (Triosephosphate isomerase)— 5.3.1.1-
D fiamfceerss -3 : BB Pl ARG

AR®d  oaraidIsAs (Succinic  thiokinase)—  6.2.1.4.
AfRTAST : CoA dTSoTd

vRifedd CoA wraiRfldls  (Acetyl CoA carboxylase)—
6.4.1.2. 0fifed CoA : CO, dTSoIo




3.6.5 U~oIlg™ &I IITHIT (Classification of Enzymes)

SART ufcfshanl & JFTAR LUB. &1 Ugfd $I & § XgHR =11
IEfei R (Lehlinger) & 9 1970 # T~IIs¥d &I 6 SR LC Tl (Classes) H
uforg fhar| e a°f & T~IIgd BT Irexvl Ifed 9uia 9 UaR
H 5—

1. BIggIao (Hydrolase)

UE UEH TSR Se—3fgeced  (Hydrolysis) @ g§RT HIoF &
SIfeer rupel B wRer rvpelt # uRafid wv Id 2|
T TS
C12H22011 + H20 » CeHi2O6 + CsH1206

DT SCAC IR CAI

A. yifesnfafes u=msA  (Proteolyic Enzymes)— I8 ol
JECH & gRT UICINT &I UM BRd & | Sfed e &l IR g
# uRafidd #)d g1 I8 &1 YBR & 80 &—

(a) TaaIdflcSSIS (Exopeptidases)— IE ST &I AT A H
gRafidd &= 8| g8 frefeRead geR & 81 &
(i) orEifdauficSss (Carboxypeptidase)— I8 URESH W
foar @R oY et H uRaftid @xad £ |
(i) ST3UfcSW (Dipeptidase)— I8 IRUCESA W fhar o=
Y et H uRafdd &xa B |
(iii) IFMIURCSS (Aminopeptidase)— IE TR BT A
rFT # uRafila axa B |
(b) TvSIuficSoISl (Endopeptidases)— JE U & MRS
Uergs 8 (Bonds) W v ora €| frfalRad ueR & g 8-
(i) 9T (Pepsin)— ¥ SIfca WA &I relig #ed H
Ter=g Ud Mifeusis § 9gand 2 |
(i) feffaT (Trypsin)— I8 R UE=T & &aRg Argd H
OfeiUeged § 98 ¢ |
(iii) SRET (Erypsin)— I8 dfefiuegsd & MMl oFd #
I3 & |
B. ®I9iggg ool (Carbohydrases)— I8 UilgR XA TASHNIGSH
IR UNIaRIEST T TASPHINISSd d8-l BT ool TECH B o |
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TE YIIgH PERISSeH &I UM ovd a—

(a) <rafe™ (Ptyalin)— I8 YT/ P Aleed § dqoldl © |

(b) gol (Sucrase)— IT 3id H FhIF DI THIT H Iaodl © |

(¢) oaeH (Lactase)— Ig 3ifd ¥ ol &I TdN # Gl ¢ |
C. arguifafes (Lipolytic)— I8 a9 &I 99T 3R Td Fererial H
Jaed B—
(a) IRT®H <ISUS (Gastric lipase)— IE AT H T BT a4l
et # uRafia & € |
(b) Ufwparfed ATSUS (Pancreatic lipase)— I8 3ifal # a1 &1 94T
37T Td Rl § 9gard © |
(c) AT @Y (Intestinal lipase)— IE AT H HiWeESd Bl
ReIRTel, a¥T 37l Ud BIBIR® 3t H 95l & |
2. AfNsIRsde S (Oxidoreductase)
q8 BIgQIoM AT Bl U AU ¥ TN (Y ¥ WIFEMRRU P
2| I8 TgH 98 B & ST SifRiTaRu—3raad (Oxidation-reduction)
aififrar ara €| a8 grosr 3o Ugrlf @) SffRio @1 femax ik
BRSO @ drear ifeiigd (Oxidise) daT 21 39 ifAfshar @
faodiT fopar & BRoT ST fhar B 2 |
SqlaNI—
(a) e Sifeisyl (Cytochrome oxidase)
(b) TPl SlarggitorTal (Alcohol dehydrogenase)

(c) ecf® SrErssIfoS (Glutamic dehydrogenase)
(d) ®celol (Catalase) TAT
(e) RIS (Peroxidase) 3MfS |

3. SIIBIS (Transferase)

IE IR Udh FavgC & 39 & FHE Bl Yo PR TN Fae
@ I H WERING Bd & | I8 T Uodisd (Alkyl), TaEHINA
(Glycosil), TR (Acyl), TcsigsS (Aldehyde), @reral (Ketol), Tcsial
(Aldol), eraTeT (Thiol) TR BB B Fhd 2 |

(a) ARSI (Transaminases) a1 SFMMICFAHRAST  (Aminotran-
sferases)

(b) TIBIHGS (Transformylases) I BIfHe SFA®HRAS (Formyl

transferases)



(c) gra@®Iere™Sl  (Transketolases) AT dield  gramRAS  (Ketol
transferases)

(d) gIUeeIedS  (Transaldolases) a1 Ueeld grRamRao  (Aldol
transferases)

(¢) TrAURTeST  (Transacylases) a1 URTA  gAHRST  (Acyl

transferases)

(f) TafHITSeST (Transmethylases) 37 fRegd gTRIHRAST (Methyl
transferases)

4. TSVl (Lyases) IT SEaidSl (Desmolases)

A 307 T (Substrate) AT A STd-UEeT & 997 & B e
BT T PR A A H T Qe §108 BIS I ¢ |

SEUS U b
(a) EF{ﬁﬁ\_ﬂ (Fumarase)
(b) 3resrerdl (Aldolase)
(c) SrdEadreIs (Decarboxylases)
(d) FEIH T=Ised (Carbonic anhydrase)
5. d1gieiol (Ligases)
A FHoll o IR # T ATh BT RER e Bl ufafshari &

TARSD BT & | 59 fhar & ATP 3141 3 Pls SIgHIThe 3MIvTdH BIdT
21 o foh—

(a) A ATATHIEST (Succinic thiokinase)
(b) TeIcHAET RA7ICH (Glutamine synthetase)
(c) TfAfea -CoA wraiailelsT (Acetyl CoA-Carboxylase)
6. 3MgATARGIG (Isomerases)
J fHR e @ W # fAf el @ foRm @ dedan
SAPT TH MMZAR (Isomer) T & |
YqleXU[—

(a) BRI BT EATHRNS (Phospho hexo isomerase)

(b) SUFRES (Epimerases)

(c) TP (Aconitase)

(d) SN BB AMgAHRST (Triose phosphate isomerase)

(e) BRI ﬁéﬂ (Phosphoglyceromutase)

(f) BIEhIeaI I (Phosphohexosemutase)

feoofy
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IJAAE WA dd 2,000 W Af¥w A ongA sid @ g9 ¥
R sifRiRIREaeS (Oxidoreductase), SIS (Transferases), Ud
BRI (Hydrolases) 31fdid U@ w9 9 U 91 2 |

. I BT U BT o—

. Ufqs T U FSTENUT 28—

. TR @ W6} W9 H BN ¥ TrollsR UTg Sffd 27

. ERIE wY W 9 TR Bl g—

(®) BEiEEST (@) fafre
() gaEE @) W=
. VOERIBIZS 28—

. IfE UIE &1 pH 1.6 B1dT & @ SIF—T TligH SHGT Urad

39T yrfa Sfae (Check Your Progress)

(®) eguifeies gromgH
@) wfearfafes gmgH
(M) R«
(&) HCI

(@) UY~IZH @) faerf=
(1) =ME (&) dreoT garef

() THTSCRIS, UftaH, X
@) U daa

(M) Tz, uftas,
(@) fofas, 9faT vd e

(®) ve T o feftaom @ feftas & aRaffa o=ar )
(@) U B Sl 3iid Pl ISR HT 8 |

() TwIgH @1 Uh iR sraver |

(&) & S HCl @ Saer &l el 8 |

PHRAT 87
(@) fefea (@) uHTgerS
() uftes (&) sRftas




7. FrfaRad § 9§ S9—1 UIed ddd 99 9 & U1 Sl 27? G @ .
(@) oA (@)
(1) e @) @)+ () < et
8. Mfeafafed vwomsH frd Hivg ygrf &1 urad &xd &7
(@) wfEEsT (@) wfes
() @ (&) A

3.7 U~osH ffhar ® wrifafsr (Mechanism of

Enzymes Action)

TS S 9aAE H 3l 9% S § 98 Wl Uierd (Proteins) B E,
T 9§ TgH TIfed U & NI @ 99 B € | TroiigH Wi
P UCRT BF ® AR $Heid SARG  (Organic Catalyst) &I
g1 U8 Uwgd aEfaE ofafhar @ uR™ ud g exd | I”
Icpiad IrfAfhamell (Reversible reactions) &I IURT IRA 7 | TrollgH
(Enzyme) f&=il 1 1fdfhar &1 SRS & a1 a8 il At a1 srfwfoean
®I Jford wRar B, fheg o/a § W smEfed & BT 21 TrormsH
IR (Enzyme Catalysis) frq fafr @& gRT 811 &, 980 &9 &G © |
My ITHT W g T BT ® 5 Tomsd (Enzyme) iR fhvade
(Substrate) T 3AfAfHAT (Reaction) 3R 3rgaed (Reduction) & Yd TH
SRR AT 99T © | I8 Wihd SIfed 39 (Activated complex
molecule) G1: JTEfed & ST 2 3R fhvawlsT (Substrate) & IS
gRgaq grar & Rrad 89 it a9ar 2| Trolgd ofdfshar & fafy &
T fag fferRea 8-

1. UrolgH AR & 99 U~gA (Enzyme) Ud fhvaurst /devge
(Substrate) & &g H IS (Chemical) a1 Hifcd  (Physical)
Ao BraT & | fHvadsT /e T (Substrate) &7 31 BIAT & gy
IRAEAT® WS (Chemical Compound) T+ e sifaforan
(Chemical reaction) & I7d URad+ &lar & 3R o9 W) gwarsH
JUAT YW STl ©| O fHUaHiel  (Substrate) ITgSTRNE
(Insoluble) a1 &H gereiial / diemgsal (Colloidal) BIAT & TrollgH

FETITAT 9 W ¥ 8 SIrdr 2 |

2. UIeH &1 9ihd qAldhR /qad=<] (Radicle) g fHva+rst /
eI T (Substrate) @ faoIfva HHE UN 3MhHYT dRdl g o &
gifeaifefcd gigH (Proteolytic enzyme) WIS STUlSﬁ & UCSS
§eMi (Peptide linkages) TR 3TSHAUT HRAT © |
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. fafr=r savemel # Rt Afifhar @ aade gdfa

W UosH B dRal @ S B 21 U8 O 3uHEeH™
(Hydrolysis), 3ifaRiIa=oT (Oxidation) Td 319239 (Reduction) 3T
B Fohdl 2|

Td PHI—PH] Adbel BRI T8l B © | I8 AN Yaril Bl
WEAT | B Hd & o b A8—T=isH (Co-enzyme), Hfshd
PHRE (Activators) 311 |

TIgH QM GYelfdd (Synthetic), & r—ar fagefya fafery
(Breakdown process) ®1 &<d @ | FHF UHR BT Trigd fafi=
TR H SFI PR @& URId &HRal g |

AETH (Medium) @1 3Tdhd eV o b sf@etdd (Optimum)
pH, A1ahH (Temperature) (S AMALIH B & |

/ | EL SuabStbrate "

@nzyme&ubstrate Complex |
fProductI Product ! i Product ]
e

& ] & =5

St Enzyme H

fo= &. 3.3: Demonstration of the
Mechanism of Enzyme Action

TIsH @ RIS & oravd 8 il uRads fF=feRad yeR

@ B o—

1.

ol JuEed (Hydrolysis)— U~IlgH & 9 fhal & =i
aropell # fawfed & omd 2|

JQIEW— Ol JUESH & HRU U Wwasd  (Proteases),
U1 (Peptones) T 3 H HHI 3ral # gRafdd & Wi & |
3O YR SNfdd BIf¥ERT § fAcielleror &1 Sa+r 8 ufaerd
FurgETd 8 o fb STt faweryor & wriraad gt €




FETERV— TR (ISIeNdRTT & BROT 3 o UleliRIgS]  Sone @ .
(Polymerise) /T 2 |

. Brai faRTefTHROT (Decarboxylation)— T~ISH &1 39 HRIfART & forugufy
3= a8 COOH Y, BIdl & 3R CO, BT 707 8l & |

CH3;COOH : CH3;CHO + CO,
qTg®idd 3T TdIceSEEe  + Plad SRS

JIshidd I, SIPEiRIdS T~gd & gRI Udccsglgs H
gRafda @ik CO, ¥ faafed gr 2|

. ATRAHIOT UG AqHRUT (Oxidation and reduction)— TN &
IRR H Taugy fhuael & wwg @yl & sifeRfia]or
(Oxidation) @ ®RUT Holl (Energy) ScI~ Bl ¢ |

IEIEU— GDHE & UM Td COp H SRIBIOT & BRI Jpoll
IO Bl g1 MTRAART & fhar & =wid Udh dared @i
ARG HH & BRI G| HI T8 HR I[THRIT
(Reduction) BIAT ¥ | RIS & HH & ERT 3fadhd Ul O, Bl
STAT HEATTT § 3R SifRiIPpd ucrel UTedh HEard ¥ |

(i) RCHO __, RCOOH
(i) RCH,OH —_, RCHO

TUH SEERY H UoSEiss Sfafiod UTE ® iR gER SeTER
H Yoehlaldl gIggIoH gl 2 |

. Torgd AfAfhAr  (Enzyme action)- fafed ud  #veH
(Michaelis and Menten) & RGN TlgA—(HoaHci—dad
(Enzyme-Substrate-Complex) W mmRd & 1913 3. H
fafe ©d #veT  (Michaelis and Menten) 1 U=arfaa  faar
& v~rs® @ A ® IgEI Uh  FYIdl (Intermedia-
tory) UroligH—{ohamrIR Thel (Enzyme-Substrate-Complex) ST
g1 U8 WAfhy Sfed o] g=: smEfed & oaT € &R \avgce
(Substrate) BT IS GRIAT B & HROT UH 41 ANTH
T 2 |

L STERTH
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Enzyme (E) + Substrate ——— Enzyme-Substrate Complex (ES)

T~ITgHq HATR TITgH-ThaeR Hehdt

|

(leH + A
Enzyme (E)  Product (P)

3.7.1 fafersa vd Aveq &R0 (Michaelis and Menten

Equation)

e ©d #oed (Michaelis and Menten, 1913) ¥, 519 a8 ghd & Slcl
3qges (Hydrolysis) &1 &8d9 &) I8 o ol f& T=sd g9dcol
(Invertase) @ gRT SART fhar a1 o, g wafaa fear) s+

Jenfvrent &1 Rrgra e fawgell o emenRa or—

1.

®I Uh fhoaulsT (Substrate) Ud Tdh ScaTg /gared fafdd grar
2 |

fafyy gof 8 T =erh <& 2|

T H fHUanTST (Substrate) I ATFEAT TISH BT ATFEAT $I ITUET
31fer BNl 2 |

U  HeIRY  (Intermediate) T~IgH-Aavgc AR (Enzyme-
Substrate Complex) 7T % |

Aege faTe /fages (Decomposition) @1 &R TIgA—ERLT
gl B FEdl & gurd § B B

RIg1 @ SR U~irsH (E) Uo I demig drdeiad / Hagel

(ES) & Wa¥gc (S) & W dAT Tl I8 TilgH Aavgc—dhIFelad,
3geed (Hydrolysis) @ wwarq oififshar uered (P) &1 faufed @xar @
AT U=ligd (E) B Joh &l © | 9 SIWfhar & 7/ UsR | qwiin
ST 2

ES —— ES —» EP
9 TR # UG Y T SRl &1 aread e UaR g
E\ = U~SIIgq &1 fol el
S = Ha¥gC BT fel Aladl

ES = Uollgd A& C Brciad /Ayl Dl Alvsdl

E.— ES =9ad U~Igq &I Alvsdl



3.7.2 QIgH-{HATEIR dhdl (Enzyme-Substrate Complex)

TlTgA-haIR Hehel (Enzyme-Substrate Complex) fhr faafed g1 smar
€ SR AMWfHAT & IUE BT <dT | Trolrgd Jad il & SR g SuANT
BIT JET & |

afrTer Urosd SART ifAfhad gohfAd (Reversible) Bl ¥,
Jq FAE T Ueh AR ifafhar @1 SRR (Forward) 3R
ARI-AYT 3@ (Backward) f3em # SART = waar | ifwfmar &
Ao =1 w9 W fhvadis &1 drsar a1 sffhar & gl W
meTRa =i 1 fem & g Hadl 2|

s9 fafhar H We-UnmsA  (Co-enzyme) AT URARTEH g
(Prosthetic group) @1 1 W< #g@yUl T| We-U~ilgH, IUecHd fhar
H TgH @ WERdl BRd & | 9 feelt e faafed Aiffie (Dissociated
compound) & ¥ WHI Gfed & AR 7T fhvaH
(Substrate) U4 TUIU~IIgH (Apoenzyme) He-U~ITgH & SURAT # TH
Afea AfE g9 2|

TlTgH W by T8 gIar 7, ey vEdr g1 usH ddd Uh
JHR P ®lchM (Platform) I1 AT (Template) I91T 2, T R $©
A UH-GAX & AT fhal IR IS | TllgH AlhIT Holl DI HH B
& | TITsH qad AfhavT SHuil &I geeR Afffmanit & 1y # gfg wwa
2| faf = gm0 wxae, fafdrear ud SaRv @ fhanfaf | erR
BIAT T, olfdhd S SORE Wl & vy § $p Wa o™ 7y W
=

1. SORE I UllgH & qol AT BT UH g9 BIdTl ¢ |

2. SORG I Uh - et (3-dimensional entity) 2TdT B |

3. SOR® XUl SR & © H &I ¢ |

4. TPUNR TNITEH & AT SMUETHd HH Afdadl gRT FAITd 81 € |

Tisd @1 Al @1 wHee @ fo Efafed g
A .

1. 95 1880 ¥ W (Wurtz)- o il & gerafiar uidrar vt
(Papain) 3Tl YIS, ®Tsfed (Fibrin) # ™ ©R IR-ER €M W
HIEfaT &N W WfCAfaRIT  (Proteolysis) &I F&l Jddl & S
SUNEd /AT HRdl © (Concluded) f6 U (Papain) ¥ U ucref a=m
S BISfed & AT el (Complex) I 2 |
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A

— Enzyme

Iock e
T
Substrate |
| key ’

——Enzyme =
Enzyme ——

—— -
{ﬂn I!IIHI[IH”H” ’
Product

t T
i

—F {ifig

Substrate Substrate l i

'Eﬁ; Enzyme —xr

e

%ﬁw

lig

[A—

Produ

Q

A

[HTT

fa= . 3.4: Mode of Action of Enzyme

9y 1890 H 31 ‘gGieerar (O’Sullivan) Td &FIAT (Thompson) =
R 6 UwegA gaco (Invertase) fhvadst (Substrate)ﬁ_ﬁm (Sucrose)
& IuRART H, GURATT @7 el Iz qMUHH R AMAHAT B FqhaT
2| 399 Ui % s=col (Invertase) Ghlal & A1 et (Complex)
T B |

2. dicfi—& ol AT Arar UR&bed-¢ (Lock and key or template
hypothesis)— 9 UR&eI-T &1 Ufdured YA feR (Emil Fisher, 1894)
q 53T | 39 AQER YRS U=TgH 319 &I R 99y YR @l Brdl
2| 3 B VA G garef (o) IS Ahar & Rider ) ggH a1
& Bl R 9rT (Are) & fhe 81 Sar 21 39 R Ud MR
AP Tell SRS Wl Dael Swel AR VR Bl WHR BRI
fSTIT MR FAF BET TT fi=1 =T dTel SUfell Bl §X BCRATT | S
RIGTT @ AR Uwilgd 377 &I Ads R Alhd I (Active site) Bl
2 | fhuaIST (Substrate) & U] Twollsrd & dds U= Reyd Afthd wordl 4
Red o1 fooe S €1 g9a aRUTREwY U6 AR AIfd d9dr &
fSra®!  rosH-fhvalst el (Enzyme-Substrate  Complex) @&d
2 | I8 AMHAT FhfAa (Reversible) Bl 2 |

-\
Enzyme + Substrate ~—— Enzyme substrate complex




QT fear o e € T w9 fbvaeisT o) wafhy veret N degar TR 3 .
€ 3B AN 39 YBR W T Yed € b e due fqufed g
g T du HHGIR BIaT 2 | I8 fawed fhvada & e demi @
SRfRT % 9fy aRy ¥ ok BT @ W ¥ oy e 3| Rl
qeRel At dRdfde Wawe &I omel & RerR 8d &1 39
BRI I8 TP < S & AR Y=igd Y = Bl © |

Enzyme
Substrate

Enzyme + Substrate -

fa= %. 3.5: Formation of an Enzyme Substrate Complex
According to Fischer’s Lock and Key Model

3. Uolg¥ da¥g ¢ dIFd (Enzyme substrate complex)— 9
gR&ea T &1 gfaured g0 (Henry, 1903) = fdar)  soa
AATIR Grollgd U+ Faec (Substrate) & AT S[SHR JIMTH T ofdll
g

4. JfFURT Ig®uar UR®eUAT (Induced fit model)— I
IR&GIAT BT gfaured dIgevs  (Koshland 1963-64) 3 fhar| s
AATAR Gwollsd &1 ifvas ERar iftad 81 el | ufifsar & 993
T FagC & UMM A TIIgH @ U] B AT H U1 uRadd & Sl
g {5 I8 9aRgT & A I IS 9D |

Tisd H Afhy W qd 9 & RIS siar § S {6 fhvawre
P AT AT 2| UIgA @ IO Bl SFUd UHR W <9 @ forg
PITeive (Koshland) 7 fH¥R (Fisher) @& #fSd (Model) &I wuiaRd
far| ®eeivs (Koshland) 7 wipa fhan & w=igA o] &1 o
IRAfA® MBR /HT TG GRAT DI Fal G U §, olfdp fhoado
(Substrate) BT FIH HB AT (Geometrical) TRaTH! BT T=IgH (Y]
@ Aihd WA R IAURT HRAT 2| IRUTHREHRT UwllgH A9 o
fPveIsT & |fhd ds | 99 TIAT © | SHI 9T 3T IMIAT IR 3faey
3 & SA<IRD AT H & S 8 | PIAvS Bl IRBeIT Pl qadr o
forsaar (Lipscomb)ﬁEI’HTUﬁ_cjﬁfmTl
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59 g @ 9asi & fory FfoiRea Semervr wd far
=

SQlgNU—

fuaHsT 98 (Substrate binding) § St faRTH (Hydrophobic) T&
AR (Charged) 98 dMI AfMAferd Bl 2| fIReT 3@l (Cystein
residue) @ WRBRIIA (Phosphoserine, P) Td SH Wig SaRa& fhar #
fafRE s g W MM eTel 3TV (Residues) d @ fdhoavra
(Substrate) S&F 3R 7 & SIR fhar (Catalysis) H IR B0 &1 I=
2 s (Lysine) Td W™ (Methionine) SeRge AT fhvawrs o1
IURIfT H fhvadIs /Hawde 999 Ud IORD T il Uh-golN 3
Af¥d & W B 2| TirsH 7] # dwgoim uRads (Informational
Changes) fHvadsT /Hevge SART @xar & R & o &1 <1
fpuvansT / FeRge 999 U9 SARUT fhar (Catalysis) &1 sivflag &) @ |
Sl @ AT TEN &l & e ST (Spatial Orientation) H 1
gRaad gd § o f arsfie (Lysine) Td WIS (Methionine)
319 3R U 37 I % |

BT (Koshland) &7 e wraifiies F&rad #+adr U< g8 2|
3B ToisR oY & ®iRe@Mce (Phosphoglucomutase), fhadH
HIgo1 (Creatine kinase) Ud ®raiail—U<ergeyl (Carboxy-peptidase) 31
Wevge € (Substrate binding) Td SORU fhar (Catalysis) & fou
TR aRadsl & ST AT § |

Hydrophobic
groups

Charged groups

fa= . 3.6: Changes Brought about by Induced
Fit in an Enzyme Molecule



3.8 Uwilzd &I "ihaar & Fraf~=d o3 ared
dIRd (Factors to Control the Activeness of
Enzymes)

U8 & Afhadr & yIfdd &= drel HiIfdd a1 I e SRS
ferferRaa &—

1. f1-va (pH)— T~irsH fIff= pH arel gl # f9-f=1 9aR 9
gfifshar &Rd & | U URIfhAT & U derdd A (Optimum value)
g ¥ O 39 wAfdgd fg @ fee g1 ¥ 9afdega g w
gfafshar # g 89 arel gRadH Th-gR & Avger H TEd 2|

gIgSlo a9 & Argor § gRad+d 89 I sisd @1 fhar &
Maar o 31t gva gsar g1 ‘H’ i &I |fhadr & g\ e
@ ERT Uef¥ia &xd T

E‘Cl'éj?ﬁ o # pH &1 SifWfhar 97T (Reaction velocity) & ATl
MmeiRad fhar T B 1 9 & M@ ¥ &9 8ar § b e &9 pH
R UIgH P AMIHAT o7 A 8 Sl = | Jg Rfq orfdre sifwfshan
T R IR el 81 R pH R T=Igd &1 ifAfhar a7 orufdes BT
2 S pH 3@add (pH Optimum) & & | 37 AleIdl H B TrollsH
HT 3gdHAdH A1 (Optimum value) BT SR 74T 7 |

Temperature pH

fa= ®. 3.7: Effect of pH on Enzyme

2. A9 (Temperature)— T~TgH &I fhar & forv Safsa 89 #
PH Holl BT AMTIHAT BT &, 1T Holl IS HRdl & 59 BRI HY
TOH R QoligH SifAfsharefiel grar 81 9gd ®H oHE W AT 3ifdd
qE R ggd Aftew & wear 21 osEw g8 vEifa e@ar ®
5 ToTgH 3e Udh UIH ® SHGT fAGfIaRe (Denaturation) & ST
2| P YoIgH BT fIHeiidxor 60°C TR & I7aT &1 10°C & = ) I8
ARl TR IR B AroHE U4 Sffdfhar o9 (Reduction velocity) @l
=1 fom & gwifar T ©)
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Tl T=oTgHE 40°C IR IfR¥d YR ¥ fhareia 81 €| avas sifde
W IR UIgH BT fAGchaxvl 81 IR 2ial 8 |

3. fevaHlsr A=dT (Substrate concentration)— UfIfshar &7 =T
aRReIfeRl BT ReR g+ WR, gap FMf¥erd Arsdr & ugdd dd fhvayrs
@ Arsar # gfg vrgd SARa ufafsarett @1 wwifdq wRar € den
sff~w Sarel & T # gig B v e [REd favg wRougeEd
W GrollgH AW 8 ol @ a1 fhoawis @ drsdr 9 &R e gfg
BT A Iaral & AT & A W B UWIg T8 TS § |

1902 ¥ B (Henry) 5 gehid (Sucrose) TR Gehd (Sucrase) Tl
& YA BT AU AT SHd STJAR fhuawist (Substrate) & HH

AIE0T B Favel H g @1 frarefiaar # iR gfg @it 8 «fes
AT (Concentration) & 3Afd & S R foharefielar &H 8 IRl © |
TN @ ey @ SER UwosH fhvadieT afsor &1 BFT UelisH
fparelierar & folu omawad ©1 oFd SIgHuMl & TR ol @
e @ g B TS| BH | FH fhvadieT ARu @l oraRenm H QT
ﬁﬁ g 2 off f foharefiarar 971 (Reaction velocity) @1 g¥ifaa el
=
() T~IsH gRT SART A fohamsfierar o1 (Intrinsic velocity of
reaction) |
(i) T~IgH ARl @ fbvadist vl & @rRr JAgRT (Collision
frequency) |

Substrate Molecules

CIG' [:} Cl/!

0 (E(nzyr‘né
0 \ai®

fa= @. 3.8: Collision Frequency of Enzyme Molecules

STe febuaqelsT 1 #1=1 # gfe 8kl & a9 Herg gy 1 febareiieran
9T & AT DIy A= el BdT| 9 G H dacdl Aol AMHAT 47 &
BRI BRAT & | STd [HUaHIst B 8NN 74 Urolled fhuadisl H Heg Jgh
A et dur Twiew ¥ fharfa 8 fE g uw ey
fmerar € {5 v~rsa gRT SART sl &1 o7 fhvadisl & Irsdr &
AT UH IR STaan T W g wRar B 39S AR afe fhvaet
@ AET Y4 W B UASgH & U (Ratio) & 3% B a9 Sifdd
fpugarsT & U9Tg § 5T R BIs J9Td T8 TsdT |




|/

v, .

Enzyme Activity
Enzyme Activity

Substrate Conc. Substrate Conc.
(A) (B)

fa= @. 3.9: Effect of Substrate Concentration
on Enzyme Activity

4. UIT3H &1 AT<dl (Concentration of Enzymes)— I UwirsH
@ Aar 7 gfg B ® 99 weorrgH @) fafhar # off afg e @1 o
IS A H FIRT IURYT BT & TllgH &l AFadl § I Ifg
Bl B, 9 w9 ¥ S @ i @) ) 9 A gfg B 21 T
fAf¥ga Tied @ Sradr R Us V4T O ofdT @ 9 deavge @ A
3] TAGTgH ¥ 99 Od & 3R Grollgd @l gfg &1 g91d Icte & o7
R fdeger 781 Bl © |

~

Enzyme Activity
—_—

—_—
Enzyme Conc.

fa= ®. 3.10: Effect of Enzyme Concentration
on Enzyme Activity

5. Ufdeded (Activators)— I8 AT ®Y H AFHEH SIRD ©
ST SOR®T (Catalyst) &7 AfhIdT &I wIfadd &xd &1 g9d =id
gifcad I~ (Metallic ions) Ud UIU=IsH AfhIdRS  (Proenzyme
activators) 3 & | S9H ¥ H{Y TIGHA & 91T & AR Y Fe-U~lgH
(co-enzyme) & T fhamefied 8 8 SR o arex o R # &0 8¢
forarelier 810 €1 9 6 ATP &) ifafshamd Mg ema=d @ dr=ar U4
Nfres o1 aforad dBfezrm =g W R o=l 2|

L STERTH
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Enzyme substrate

—

oo

Inhibitor

(B)
Enzyme

— Enzyme

= complex

Enzyme Enzyme products

Substrate complex

Inhibitor

fa= #. 3.11: (a) Enzyme Action (b) Inhibition

BB TG T4 ©1g g SUAd Yrolrsd

(i) @r&T (Iron) —

(i) <rar (Copper) —

(iii) FIRRM (Magnesium) —

(iv) Ul (Potassium) —

(v) BfeRr™ (Calcium) —
(vi) i@ (Zinc) —

(vii) TS (Manganese) —

6. fRIg® (Inhibitors)—

ATgerhA (Cytochrome)

[N
ArgclhH-C-RedcH

(Cytochrome-C-reductase)

gIsgIuRieirsd (Hydroperoxidase)
TSR (Triosinase)

WhIfad 3 Jifailed

(Ascorbic acid oxidase)

wRwed (Phosphatase)
UEIULU=Igd (A.T.P. Enzyme)
Uerged (Peptidase)

HRBIUTSHAC ST BIEhRISAH

(Phosphopyruvate trans phosphorylase)
UICHIIRTT (Actomyosin)

FEIdH YTerssd (Carbonic
anhydrase)

yeergsy (Peptidase)
Jg TolsH @ fharelaar 3§ Ry

S~ B © | 9 3= Cu, Hg, Fe, Cl, As @ 3 fFRId &1 SR

FRA & TAT ZAD] AT TrolsH §RT WAl & aret Ui 9 s
BT 2| RIS Ig Siaed § IR S Il W BT Sraeifid e

ST B



Tilgd Ud FRE® T TrolsH-FRE® dq@at (Enzyme-Inhibitor
Complex) T 9910 &1 U e o {6 TIIgd & AT 39 UHR
JIASE BRd & fb 9= gaee /fhuaas TgH & gareE dern
SRS fhar T IRIfSd Rd §1 AP U~gA FRE&  (Enzyme
inhibitors) ®&d ¥ |

R & ufaaicdd  (Competitive) Td AfA-ufoRaeicqd  (Non-
competitive) / 3TIfRTEHE (Enzyme inhibitors) § Tfigpd &3 &—

1. yfomeiers FRIg®  (Competitive inhibitors)— S TR &
FRErT # S RS Td GO 317 TwilgH & AR Ao &R &
fore ufermerf oxa 81 afe RS srcafde S Aradr 4 81d € a9 I8
ARG T AR BT 8T <d € | 39 Qua afe wawge @ arsdr 3ifds
g 7 99 TRue ger 3 9 g1 s9a1 = SR ' 6
JRF Trollgd ¥ G X faam Sem € @R gwomsH sifafhar @ <=
AT GO & oy 9 o 2|

JereNv— 39 Ufuufcdis JaRET B AfRe SRssiiod
(Succinate dehydrogenase) @ gRT ST 74T &, ¥ frferRaa sfwfsrar
B IUYTh BISgIo IRl (Acceptor ‘A’) B IJURAMT H IAURVT el
—

COOH

CH: HCCOOH

|CH2 HCCOOH

COOH

AfRITD 3 + UTBAT == WARS I + =TI A&

(Succinic acid)  (Acceptor) (Fumaric (Reduced
acid) acceptor)

Jrfdreter AT ST f6 e @ gfic 9 Jfea 3Fdt (Succinic
acid) @ A 8Id & 3R 98 SrErgsiivbce (Dehydrogenated) &1 B0 &
TAT TOIgH & AT FIASH BRA &, AT JATHIT & SIRT & Alha
A Bl AT PR JP <d 8 | 3Fd AfTd S Afed-c SIS
Bl RIS Bl 2 fferlRad g

o HAIM® 37 (Malonic acid)
o Jifefer® 3l (Oxalic acid)

o fATSAUIUA® 37T (Phenylpropionic acid), 3MfS |

feoofy
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COOH COOH COOH []
JHZ éOOH éHZ CH>
éOOH éHz éHz
Malonic acid ~ Oxalic acid éHz éOOH
éOOH

Glutaric acid Phenyl propionic
acid
ufoRgefcrds  SraRIeYT  gehfid (Reversible) B0 €, 3rRIq
STe TolgH & 3T A SIORIEd AT DI gl AT N7 § A9 TrogH B
sifafsrar genfia Bt 21 99 SART IfAfhar o <R <R s,
age AFedl Ud T~gH & 9 RIyd Ud davge @I SMufdis
AT R goia: SenmRa il 2 |

2. Ar-yforugiaie  ravig®d  (Non-Competitive inhibitors)—
SAD I RS / FRIE® (fAv) toirsd @ v srfes Wi @
iy fhar wRad | U UIgH @1 AW fAfhar & SARUT @l
FRITT PR qd &, IRVIAEHY Jog B Gl & | Hage &bl AFadl D
gfg & SR AF-ufoRuufers PR goapfia 8 8 ar g |

3. Jufirugicare fRIg®  (Uncompetitive inhibitors)— Sd®
= TllsH Hawe Ud FRE® o] & 4 s dga (Complex)
IAT B, TrolTgH-FRIE® Hdhal el a1 |

4. 3 YR ® fARIg® (Other inhibitors)— 39 o & 3r=id
P N e ueet S 5 vrsH WdE @ @ sifafhariia @
I Trollsq &l ardfded fham &l Jhdr 2|

YqleXU[—
() TRIMISIVAIRE (Tri iodoacetate) YT TwiTgH @f fovam &1 fA=R®I
FRAT 2 |
(i) 3MA® (Arsenic) AfFAAT MRISH BT foram BT FRET FHRaAT B |
(iii) BRNTIATSS, B THISN @ fohar &1 R BRar 7
(iv) 3MAEH (lodine) ofde® feRESOMN &1 fhar BT R &RaT B |

(v) 3IR¥YC (Arsenate) B! ¢ URICEe @1 fhar &1 fRe
FRAT 2 |

(vi) @RS (Fluoride) 9ol U=TTgH @1 fhaT &I el B |




3.9 U-olrsH &I faf¥rsedr (Specificity of Enzymes) e @

IARG (Catalyst) BT fohar # e faPwar gl & f6 e SoRe fodl

I I & 9l el R a1 e dife W R wRar g g=h
UHR Twolisd A1 fham xar ©| 59 929 &1 9 9Rolt & gR1 qwiin
T
|l . 3.1
TS H fopvaais fpvadlsr & 3qvy
(Enzyme) (Substrate) (Molecules of
Substrate)
NH;
1. I TS HEH JiTdH
(Urease) AR (Urea) CO < NH2
2. TeSSH O (Protein) TP R ISR
(Peptidase) PEd T
3. T[PIATSSH (a) a-Te[@NITsS (Glucoside) | U Aqg & AIfiTap
(Glucosidase) (b) a-ﬁ'f@l?{-Dﬂ?{cﬁm
(a-Methyl-D-Glucoside)
(c) ATeETST (Maltose)
4. SrFERITe | RCOOH —» RH + CO; Th GE forad!
(Decarboxylase) PBrdfd 3T Ped 2 |
fhUaIST (Substrate) Ud Twollsd &1 A9 EREAT WR faRredr R
Bl ¥ Trorrgd @ falrear = 9 R @) 'l 2
1. fae fafl¥rsear (Absolute specificity)— S U&R & fafdrear
# U Tonsd @l fedl faRy g W dem wRosdfhar Bl R
SI— Uftas (Pepsin) U~IgA ddel UIss 99 CO-NH &7 oid
eed  (Hydrolysis) @Rl &l SHI USR 9 BESINH™
(Hydrogenase) T=iigd 1 fRiy g & aifre R foeam @
2| Uchleld dofded SrEEsiiomd  (Lactic  dehydrogenase)
dadl Uodhlgldl 3l TG BIggiadl 3%l (Hydroxy acid) 310erd
FRAT T |
2. yHIRa falkrsedr (Optical specificity)— &8 T=Ts49 U9 81 &
S fe ffew srafaa  (Stereochemical) fafredr &1 <@ifa
€1 Ub TgH TP © gaul goie Al Jfeifq Sl
¢auT Yol U9 GURT TroligH aT gavT goid IR fhareie grdr 2 |
L STTETH
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Alecd (Maltase) T=oiTgH L-c[p1S S (Glucoside) ¥ forar war
g, ofed I D-@rss R frarela 78 811 ¥ s UeR
FEel UerssH (Carboxy peptidase) ®adt dET soilasil (Carbo
benzoxy) 7RI L-BfHd AFE & L-9AmGgdl W fharsfia
BIAT 2, At IR foparsfier =&F 8 ® )

3. amufére fafdrsear (Relative specificity)— $H®T I8 3rf BIdT ©
fo @ 8 TZH BT TS A AfF fHUaHiST (Substrate) W
forarefiar &) e (Tripsin) T~gA THISS 99 = R-CONH,
BT S ST HRAT &, olfhd T8 UwiigH e%ex g8 R-COOR &1
i STA-3eeT Hxal ® |

3.10 U=oItgH @1 SuAifirar (Utility of Enzyme)

Urlgd @1 WIS 3 a8 | Bl el 3 I8 8| IR B PIDTf
H Ugd @ SuRefa & 99 @ 11?? I @I fHvad (Fermentation)
B T T, THD! W Wi B gal off b fhvad (wHvceM) foham
H TIed ® AUl WM © | Tollsd & SuAiar Fr=feled ger
=

3.10.1 3ieNfr®d SUART (Industrial Utility)

1. T8 999 H T T 1 ST fhar T 2

2. TR g9 # H @1 Swaer fRar S R XA georgA
Dfcer® d¥He (Calcium caseinate) & ST @ 99dTq U-IR H
gRafdd HRar B |

3. Ufdeot (Pectinase) TigH, el & <9 # Red ufdesd ugrl w
fhar R STd-3eed (Hydrolysis) @ 9 @1 I T X HRdl
2 |

4. BYS P S H e BT SUANT BIAT 2| BUST B 99 oM B
TEr SN @ oY Werd 1 gl T ® | 39 fv yAgerst
(Amylase) TIgH SYANT H AT ST & |

5. fASTal ¢ag (Dry cleaning) % T=TgH &7 SUANT far Sirar 2|
3.10.2 3NSERAT § YART (Use in Medicine)

e wfdd H gfg R @ fog oiivfeRl § SR (Diastase), Ufoas
(Pepsin) &1 SYANT fham AT € O & werd aen WeH &1 Sd-3qee
(Hydrolysis) &%= H WERI& 81 % |




3.11 BI-TITg¥ AT dI-hdex (Co-enzymes or
Co-factors)

IRIT H BI-ToIeH R BT TAN B V4 ggri I¥— Ca, Co, Cu, Na,
K and Zn & 3= & fog far s 8, f=a 9gd €1 &9 aman @
SuRYfT § P WM U~Isd VRM (Action) a1 fhamefiar sraxenm # am
AT 2| M TlgHtersil (Enzymology) H 9 HTERY 3fhTEdh
ggrRll B PI-TIRT A BEdY, Hedigs®  (Metalloenzymes) &aT
STar g1 9F (Bersin) 1 = AMRIG: HiFHTed (Complements)”
BET| BB Tz H I Hed O~ T ¥ gedl ¥ oS YEd €,

)

TAfF BB Togr H g AT A AT fHar S FahdT 2 |

P Tlsr H S UISH & AN 9 U HH AUMR arell Ai-
TIEHRR 3ifFifd 3fer a1 W (Non-proteinaceous organic component)
S— faerfiT B, ST v&d1 €1 39 PI-UgH FEd © | I8 UnIsAed
gfafhar @ fofv amaead BT &1 TwIsH BT WIS dTell |1 (ST aR<d
H UoTsd BT 8) TUIURITSH (Apoenzyme) hEcldl & | VOTU-SIIgH ool
DI-TTSH I fielidR Brelig=oigd (Holoenzyme) H&Ed & |

DI-TIER ARG BIgQIo YeHY AT 3 HhasFd A7 Hrieie
W98l (Functional groups) 572 W&ge W el fhar T & A1 dsxc
@ 9T €, @ oy Umer a1 S (Acceptor or Donors) @1 @RE &Td &R
g1 fd I Pr-®acd (Co-factors) I Twigd UifesT | dgam AT
IRER Jd (BT S Fahall 8, DI W AR W PI-Fe ¢ (Co-substrate)
el ST Adhdl ©| BI-U~isd & URAfeH AHE (Prosthetic group) I
FHEd © | UG W Tolsd 9 Udh ARy $I-Uigd ST I&dT 8, I

gfifshdr @1 U AF-UICH URACH HHE & aRe SUNT FRAT 7 | 3fdel,

PI-TISH Pls ¥ Defollcd IT SARD BRI 8] R Fdhd 3R 7
IPpAT T~gH & Uded  (Active) BT Bl TH UBR, JEN
gIggio UeH IT haRel g & IFMNRY H IR H $I-Uwoigd &l
HIT ofdl ©, fdheg U=gd &1 Ui 39 dcfofed Ufaefacl (Catalytic
activity) @ foTg emaead 2rar g gromegd Il RUae<¥ (Reactants) &
QAR B BT T T S0 BRAT & AT I D GaATige {92y gferfhan
& U PI-T~Ted W G BT © |

Tt HIRMERIN § BI-U~IgrT ged A131 § Uy Sd & qen geoigw
P TRE I IR—IR fohaT oA €| S ESgo Yerd Udh ufafhar § @1-
TIsd @ §RT U891 f6d O &, 9 ANl Ufdfshar § PI-U~gd & g
T I B WMRR IR A I | U aad DTSR DI
AL PR § W& Bl 8, Slaid S STbT G PR H Jqqe
B B
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U W B-ygr faerfi=r (Rerff= B) B €1 g @l
Tog=] ol e groft & g9 = 2

Table no. 3.2: Classification of Co-enzymes Based on

Functional Characteristic

(A) Co-enzymes for Transfer of H

Q(Ubiquinone)- An
important component of
ETS in the mitochondria.

Sr. Co-enzyme Function Essential Nutritional
No. Factor or Vitamin
1. | Nicotinamide adenine Hydrogen Carrier | Nicotinic acid
di-nucleotide (NAD")
2. | Nicotinamide adenine ” Nicotinic acid
di-nucleotide phosphate
(NADP")
3. | Flavin mononucleotide ” Riboflavin
(FMN)
4. | Flavin adenine ” ”
dinucleotide (FAD)
5. | Lipoic acid ” None
6. | Co-enzyme ” None

(B) Co-enzymes for Group Transfer of Groups Other than H

Sr. Co-enzyme Function Nutrient Factor or
No. Essential Vitamins
1. | ATP and its relatives | Transphosphorylation | None
2. | Co-enzyme A (CoA) | Acetyl or Other acyl Pantothenic acid
group transfer; fatty
acid synthesis and
oxidation
3. | Thiamin Oxidative Thiamin
pyrophosphate decarboxylation of o—
(Carboxylase) Keto acids; active
aldehyde carrier
4. | Pyridoxal phosphate | Reactions involving Pyridoxine
amino-acids- e.g.
Decarboxylation,
transamination




5. | Tetrahydrofolic acid | Reactions involving Folic acid GG P [T
one carbon
compounds
6. | Biotin CO; transfer Biotin feaof
7. | Cobamide coenzyme | Carbon chain Cyanocobalamin
isomerizations and (B12)
certain —CHs group
transfer
8. | Lipoic acid Oxidative None
decarboxytation; acyl
acceptor

3.12 fderi¥= (Vitamin)

eI Ao GRETAS @Ud &, S IRR BT I A FRET USH B
2| faerfm e Jfea sefe dife g o1 IRR @1 fafs Suroah
fepametl, gfg v fem &1 fFrafsa a=ar © 1 J=fl IRR &1 s9a! 98q
eI AFT H AEaeIdA BT B, R W 3T HAI AT URAfT | &S
AT IO & O §1 O e, SRISR), USRI, SRdddl, ¥hd,
RdcH, SRR &1 gddT T8 91, SF9 ofad &1 &9 8FT ST |
e &1 &0 ¥ 89 arel I BT Sfeadr I[T AT Iufar T
(Deficiency diseases) ®ed & | uedl # fIcifie &1 H3wor & 2|
S U9 7= faerfir @ yfel il vd Sea Scral | ded € | Ao
B B INYU Ugid @f¥e FHI T6 TH B JeA) b BRI RGO
faeTfira e &1 9 € S g Ao 9 U T8 g 2

¥ 1911 # . B& (C. Funk) = garn f& Ao § ARIROT 99
dedl @ oreTrd Al HB aD Yar B ©, Sl o IRR H MG B
A | 9 g faerfe M ue fear| faerfi| &1 amexer [
JUHATET & IS AR B JIAR &A1 T 7| 99— A, B, C, D, E, K
saarfe | ol & VT 20 UBR @ faeIfHE &1 uar awTar o
qPT T |

faeifm @1 I™mafe d9geda  (Chemical Composition of
Vitamin)— IS ngﬁ ¥ faerfe - 8 €1 379 9 Eas)
fae1fie e, ®B WA (Sterol) T B fda=I9 (Quinone)
g T
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3.12.1 faerff\ &1 aeftsvor (Classification of Vitamin)
faeIff=g @1 STa! galTlieldr & AR WR & 4R H favad far wan
=
1. @91 ¥ gereia faer®= (Fat Soluble Vitamins)
SEUS e
o fdeI™9 A (Retinol)
e D (Calciferol)
e E (Tocopherol)
e K (Phylloquinone)
2. Oid ¥ gaeiia faerfie (Water Soluble Vitamins)
S e
o fdeI®9 Bi (Thiamine)
e B> (Riboflavin)
e Bj (Pentothenic acid)
e B2 (Cyanocobalamine)
e H (Biotene)
o WifeTd 3 (Folic acid)
e C (Ascorbic acid)

3.12.2 facrfi= &1 9RHAM™T (Definition of Vitamin)

foerftm Sfead s eyt & e 9qg 8, o1 S Suuey |
IARGT ®Y A Fe-Ufhva (Co-enzyme) T HIfT B HaT 2 |

3.12.3 faerfi9 &1 EA1d (Source of Vitamin)

Ui, wad qr ARl gRT faf= yeR & feif=g &1 dvevr, &8
AR, g BT UHTET AT |



arefl %. 3.3: fderffi & & ik S8 weaysl Eid

(Functions of Vitamins and their Important Source)

faerfim gaTefierar i Eid g | & 9 g
BT AT Uq % &A1 IS IR | drel AT
@1 frafia q d&or
ATaTADBAT
faerf= A T INR BT X, THICR, gfg Hb,
(Retinol or Gl Wﬂ A&l Eﬂ‘lé I e, TR, R
Aexophthol) | &9 Ubrer ¥ | gfe & ford, | oef, ¥, EINNED
CaoHse T T B AR, ABA | &9 H B
WRI XGH | B IHd BT | AT, G
S foRiwd |dA, S d | B YD T
fq® oTt, & e BIAT,
f3reel &1 TeR afsorl | kR T
Afpadr & | ¥ gt | B,
fora (2 mg.) EaSEFEEING)
BIfT BT
Yh BT
word: A
DT Isp
BT | SITI
(SRfew)
faerf= B
I
LIS b
IECIEE
2| T8
wEufdhog
P ®7 § BRI
HRAT B | TE
TTHIT 11
faerfi=a @1
WE T
ERIGRIES]
faerf= B
e
(Vitamin B
Complex)
Ped B |
foei®= B | o # AW g, | oS, &1, | gfg wep
(Thiamine) | go-ielicd Gd | FEElsge | Hiodl, TG HH
CoHi7ONsS | T U™ 9 | SUY §, | AR€E s | v,
e |rs # gy, o arel oI T,
T afrer vd | B, TWER IR T
|fbaar & | i@RT o, | T
o, 39, 37U, geEHl, Ue
FEgfhvd & | HR TAMS | | DI G,
a8 (1.5 mg) Bad Pl
DGR BT |

L STTETH
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faer™= B, ST IRR Bl e, HI, qfE P b
(Riboflavin) | ¥ gerefict gfg, Y, B WISR | S, ¢
C17H2006N4 UG JehTer H FaESST afssral, sruet, ?a"&f Edl
I SEIEED LCLIFARIES BT
Tt B T, =TS (@ferafasg)
afgraar, SN | S W BT
AEfaax (2 mg.) qg ST,
P BT H ST
JQTaT AT
IR LN
B A TRl
PR T,
< H
SR
SR
ST |
faer™= B; | ST FEgfhvg TP, Jab, el ABG
(Pentothenic | ¥ g1t BT TTh, 1Y, HeR, BT, geTU
acid) TG I 8 SUTIRAY WHR, TR, | & oIeToT
CoH170sN BT WC el forarett # Trheell, Tg, | Sleal e
AT T T, AT B,
Bl NI
(5-10 mg)
faerf= Bs | ot HeUfhvg B | gab, Tdxd, eI
(Niacin or R RENIC] Hify st 9, GHR, (Pellagra)
Nicotinamide) | Td T PR 308, 3T B | T B,
CeHsNO: T | SEIER IGISED e
fopar & wrT | el Wex, | WA U4
RIS T, IO, g T
NAD 3R B TG ClEZREaN
NADP &1 | @fesrt, H P el
9T BN €| | CHIER, el | B, o
TR | CARECERILE]
(20 mg) Idqr IR
HrS—HH
BT BT |
faer= Bs | ot ArAfe | aFre, 8 =% R,
(Pyridoxine) | ¥ gefTeiit LAY H | TSR, ESERCH]
CsHi1203N Td b g AT T, fesrdl, Iqd, | &I,
foRieres MR | @ WidH & | g, ¥, BT,
e | SUTET H | Bell darel 9, | ARass BT
|EUfhUd BT | IS, Y, 3p 4§ P
B | GHR MG | | 81 BT
(2 mg)
faer®= By | Sfef KB qTeTe, I B g
aM R RENIK] BHOTHSI B | TR, H AR IS
(Folic acid) fogor o, g, Tdxd, ST,
Ci9H19N706 RIESED HIHH, ﬁi IR,
A B NIRICIE uferer
SUTT H | e,




THICR, el
SN |
(0.5 mg)

9 | faei®= B, | ofat # fafer= IPd, Jad, AT |
H (Biotin)) REEENIE] HraTRTN- , AT, IR
Ci2HieN20sS | vd ufaoifaey | geor wq qwa%rnﬁ ¥ gg, 91l

q AT et | ®al, gl CORENGIN
Sifert & i A\, fRER | afg o & |
T G TP | fparal e, SN
ST BRA W | aqray 37, it #
I | Prfergge | SURUd

S | ST g

T vd ) Feaifda

e ) BICT & |

e | (QATETROT FRTD

H g /=)

10 | e B, | 9T A BR[| T, R B
(Cyanocobai- | ¥ el BOTHIRN & | TSP, FHH BT,
amin) Tq 3y a9 | fEfor ue HOell, g, EISASIEN
CesHooOuN4 | 37 72 aRugad ¥, | IR sIe H | SO 31

RAGEED (3 mg) JAMPR d8
I B ST |
[T H,

SIS

SUTTFT H

11 | faderfi= C STt grat &1 e Wl H BT T
(Ascorbic R RENIK] < g SR— awT, BT o
acid) Td 19 g el w1 | g, AR a9l |
CsHsOs UHTe § T | e MY, 3R, | X G #Harg

AT B | Jifger sTfe | 31T, AgSt
grat &1 # (50 mg) B BT,
fapra vd aTRer} &1
ST, HHAR BT
qgsi B eeiical
foRTar, =T e, T
AT TR el o
e | g IHd BT

12 | faerif#= D ERl WER ¥ Ca | g, AdEH, Fear ¥
(Calciferol) | ¥ et JP B el dis A1 | Raca (@
C2sHa30n Uq g9y At gfe R IHpd | ) far

mierat | T rRer @ gRT QA | B, |l
P AFRT | D UG H BT ST
gfg, CadP | fderif®= D@1 | (UraRan)
P AN | HITTOT gsl H
P eHaT ¥ | s | MR-
Eﬂ?&’ DT | (0.01 mg) IR T
BT

13 | faeif= E T4 SEERSAI TeR afeed, | S wrfad
(Tocopherol) | ¥ garieiel P ATH ERISIR] BT HH BT
C29H5002 g au H I | gfg & fo, | AdE 9 | | (Feega),

L STTETH
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JUTE UG | §Y, HaEH, EEIBIGEC
Ul @t JAHRT TE, Rerfar o |
gfg @ forg | Sarms, 3rew,
BRI HIAT | BT DI

2| aferat 7|
(15 mg)

14 | fderfd= K T weR ¥ T, UTADh, | WOR BT
(Phylloquin- | ¥ geriefe ORI & | ol KRIGIN
one) g feator H, AT, CERIRE|
C31Ha602 @ TebT | SR 1 AUSATH A |

N G dd | § | Agufbud | offd H
ST A I Qa%vwrﬁ NESIE

I | EREE SiraTogett gRT
qrED B [IAYT |
capf (0.07-0.14 mg)

3.13 39N yafa Sy o= & S<IX (Answers to
Check Your Progress)

o o A W N -
N N N N N N
4484438 4d

~
o

8.

g

3.14 AR (Summary)

qJd Yo H dI9EE FE9/d8d BRI B &l Uh (Afed AT § urh
ST 1 AT IO Wed g @ At oot # e 2l 2
SHDI 39 U6 § WRel dNd 9 fIRdR & 99T & | vis= (Enzymes)
WER & 99, AfF VIR arel Sifeel drdfe uaref €1 g g,
A9 U4 fTHROT BT fadR W g T 2

9 U H fATifiE WIoe &1 QReTd 1agd B F IRR @) I A
GRET Y& PR & |




3.15 &I veqidell (Key Terminology) e

o fHATTIY (Stenothermal)

e 3T (Eurythermal)

o 3FHAMUY (Poikilothermic)

o HHATYT (Homeothermic)

o fIHATIT (Heterothermy)

o fafdRor (Radiation)

o IASIHAT (Emissivity)

e Tlcl+ (Conduction)

e 3UgcH (Hydrolysis)

o IR (Isomerases)

o JNMEAMRISOIY (Isomerization)
o TIFATHIMN (Transaminases)

e Vitamins, A, B, C, D, E, K Retinol, Thiamine

3.16 W-YATD- YT Ud IJXITY (Self Assessment
Questions and Exercises)

oly] I 9% (Short Answer Type Questions)
1. wfera fewof faRau—
(i) SRTHAT
(ii) fafe=or
(i) Hgg
(iv) SaSTHdT
2. T9 IATEA &T ferd # aui| I |
3. O =1 &7 quiF BT |
4. wfgrq fewo forRae—
(i) fowwarmn
(i) SRAHAT
(iii) P/ HUBY
(iv) T

5. 99 9T & HRBI BT g BT | TSI
greyq wrEHt 201
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10.

11.
12.
13.
14.

15.
16.
17.

18.

19.

T T IR & YRR BT 3M<aRdH dTYshA BT qoid HINTY |
IR Td AR & 7 ST [Afwg &1 e § auie iy |
wfera @ o= eifg—

() S B EI

(i) g foamg

(i) ST IEH

(iv) ST BT T

(v) BHFa fr=mr (@ )

(vi) THearmd

AT T AT IR IETENVT AfRd o BT |
ferfarRad wr fewol forRau—

() SIS

(WESESESE

(i) SfRISIF—Re®E T~gH

TIgH @1 AW Ugfd &1 At # aoie ST |

TIgH @GRl &7 fere # gofF iy |

TBfe R &1 T~ITgq &1 dIfThRoT goid o |

Jfera fewoh forar—

() YIS JIMfHARN & TSR BT SIRT B Tl TlgH
(i) TR & IS FeT & AR SRl

(i) WEH BT qTSH HIA ATl ToIgH

TSR @ AT & g fagail &1 9ofa Sifvrg |
USSR &1 Aishadl & Fafed &= 9l dR$ &I A gd1sY |
ferferRad o feuoft forRau—

(i) TITsH AMATHAT B Srid B9 drel gRacdH

(i) SIMURT srgwudr gREHeu]

(iii) T Hoil G B uREHeuT

TGITgY &I Afhadr & fafa &= aol RGBT Gfed goE
BT |

fop=si <1 wR e fewofy forRaw—

() vAoTgH Ry

(i) ufdeded

(iii) fpvadIST |sdT |




<l ST 9 (Long Answer Type Questions)

1.

10.

11.
12.
13.

14.
15.

16.

17.

18.
19.
20.

9 =0T | MY R FEsTd 82 UItrIy H a9 fAer &1 9uie
HIFY |

A UG SEdIdl W Y 9T gHSld =2 Uiy # dmy
frg=1o1 Ug dr9 a1 RGBT guia BIRY |

giforal # g ferreer W ue ey foifau |

giforat # g e, frreor v A= Rl &1 9o AR |
INR P GEFT dUHd I MY R FEsd 2 gl & INR Uq
qIATIRYT B Fqeg &7 Ay &1 goia I |

am a1 gy U | srgEard vd wEardr gt | 919
e ug =T @1 9ol BT |

forqardy, sRimardy & My Far W &7 Wit H a1 STed ug
o @1 9uie PRI |

TR & YRR H &S ST Ud IRR UG el & H7eg &S
fafma &1 favadR & quiF SR |

ST BT I, SAShdT Td fafhRor | 39 @7 |HsId 817 d™
forme v A= o d3ee TRl § 9uie BT |

a9 fEe @ fed de=e 9wl or? ATl Ud AHaTd
goRIT ¥ 3FR qwid 8T, a1 faHd W U wfera ey forlag |
U~TTgH I 87 346! [Ae9aRll &1 o= HIfvTy |
T~ITgH I 3T T IHS 27 U~ligd fhd- UbR & 8T &°

TwoTgd @1 gRTT IRTT | Uwotrsd @1 9 dgfa Td aiffaxor &1
qui BT |

T~ITsH & A9 Ugfd Td qEiihxoT IR U f=eer forn |

UoTgH @l OREYT EIfT] UIgH BT RN
SIS AT B FTAR IHTHROT BT gl ST |
TTgH b1 TH UG U9 el R @l qeffexer ugfa @1 avie
BT |

Tgd @I 99T RTT | TRITgH @Y A Ugfa TG dEfteRur
TR Uh oikg foIfRgy |

UwiTsH IfAfshar &1 fharfafr R v Ay fafRRay |
T~Igd T 87 Trolisrd &1 fohanfafdr &1 goiq #ifou |

Tgd R 87 Toilg™d &l favimdd vd fharfafdy &1 Soord
HIFY |

L STTETH
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21,

22,

23.
24,

25.

TrolgR @l BRI © a8 drel aRddd U fharafer @

ol BT |

TR Sfifhar @ fhaifafr ud fafsa &9 arel dRGl @1

ol BT |

Trolis®=g @Y fehanfafdy o1 dHesy |
T & fharfaf & gasm & fov Af=r uRebcumsnt &1

gl BT |

faforg vd AveT & g &1 9uiF BHIfoTu |
26. T~oirsH IrfAfhar o fharfafsr v ve kg forRau |

3.17 E$ Urad AT (Suggested Readings)

Books of MP Hindi Granth Academy
1.

~

10.
11.
12.

13.

14.
15.
16.

A o

Parker & Haswall

Kotpal, RL

Jordan, EL and Verma, PS
Rastogl, VB

Singh and Chaturvedi
Ernst W. Mayr

Colbert

Verma, PS and Agrawal, VK :

Verma PS
Nigam, HL
Wood, DW
Berry, AK

Prosser, CL

Goyal and Shastri
Shrivastava, HS

Lehninger

Text Book of Vertebrate Zoology
Vertebrate

Chordate Zoology

Organic Evolution

Organic Evolution

Evolution and the Diversity of
life

Evolution

Cell Biology, Genetics,
Molecular Biology, Evolution

Animal Physiology
Animal Physiology
Principle of Animal Physiology

Animal Physiology and
Biochemistry

Animal Physiology and
Biochemistry

Animal Physiology
Biochemistry
Biochemistry



TIHBEGINT TFGIT
shIg 4  di-ger-uziia gaaa+

(Neuro-Muscular Co-ordination)

feoofy

¥ERGHT (Structure)

40 TR=g
41 ST
42 AFFHT & JHR, JRFAAT HIRGT IR IFqD BRI
43 IRRAA & BRI
431 NEEMAE GTed
4.4 TFSBT AT Fag— P B!
441 OfI®T AT
45 TFABT AT B B
451 fasma ewar /fava
452 YA
453 QfS®T AT Fag= &1 fhar-fafer
46 3Tl UHNRIT
461  GIHIIEEA

462 TSI ST B YHfc
463 ufaey fhar /wad: aRd fbar
464 e wfafraret & war
47 URMAT Y TREAT RSB IPR
471 UBRT @ UBR
48 U Haed & G T IHD! Sa—ArADH!
481 URN-gge @1 fharfafy
482 SXISH-He GTH
483 UM-Agae & Rigra
484 UN-Haae &1 v Regrd
485 faga smasfra figra
486 UM Agad &1 nfvas Rigr
487 UN-@eE & THY BN dTel RIS aRad
488 BN AD
489 B U H# AgAd
4810 oRRgd Ul # Hega
4811 U gBHM
49 YR HEE BT YHIId HR dTel HRED
491 RN Aged @1 it

410 3O WY ST U @ STR
411 NI

412 Y=Y Y&l

413 W-JIIhT U7 Td IR
414 HESH UI3Y AT

LI
qreg ArET 205
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yfR=a (Introduction)

SId ST dfadT a1 iR UG Hagae ofar g afse sk uel,
IR H DY B BRAT 8, IR IRR BT elT-3faT uRRfT & &4
JRTAT 2 |

41 I (Objectives)

afer 3R Ul & Bl IR SAdI IRR BT I H Fgad A,
(Enzymes) 3fR (Chemical reaction) 3R BRAM &I #gg A W Al
2, UET ST W g9R! yers H afHfera fhar 2

42 AlEST $ USR, IJYRITAAT BIRST 3R D

$1d (Types of Neurons, Neuroglia Cells and
their Function)

afsrer SIRGRT A e ael gl & 9% @ IR R I8
DIRGN T IHR BT Bl B
1. AgdA (Apolar)— =R THH Faell &1 M@ BIAT T | Ig O
W@W@ﬁ?{ (Neuroectodermal) BIR®IST H U I & |

2. UHYdA (Unipolar)— SH UBR &I TBI HIRIGRT § TaaA
(Axon) & Yae U &1 BIAT © | Ssiv (Dendron) &1 3Td BICT
gl T UBR B AEABT BB AR IR
(Cerebrospinal ganglion) # fierch € |

3. fggda (Bipolar)— 571 i@ SRl @ aMi RRI ¥ TH-U6
gqef e BT ®1 STH W UP U ofF T TR (Axon) @l
BIC 3MBR & S-gisc (Dendrite) HEATIT T | Ig AR 3G
@1 ST (Retina of eyes) Ud 3M3dl HUTel df~Adl # fAerdl g |

4. P{\@Tq\ﬁﬁa'\' <Y1 (Pseudounipolar neurons)— 39 YR D
fagda <R=1 o LT @ TReERT § u¥ ad § a-g-
AR g8 HUTeld df~3@meil (Cranial nerves) @ ‘I%@‘cb‘[&ﬁ LRI
S g URY H ag =R ued fagdl wd d@-sd (Spindle-
shaped) B 2| fad™T S & AW el & Yad Udh W©IH W)
g H fd O B | PIRGIAR & U R T-MHR B ARG
g9 ST B ZAD UH ATET SvgIgT al ORI W YR ®
vY # B 2|




5. 9ggdl (Multipolar)— S UBR & aferl ¥ e G AT IH T
(Axon) TAT 3H Svegcd (Dendrities) Af~dmT HIRIGRT @& I
A Meed g1 I8 aadr SR ARG (Brain) Ud gy
(Spinal cord) H UR WKl 2| $H UBR & IR Bl IMHR
Ss1scd (Dendrities) @1 RIf vd deam R fik o=ar 2|
SQIENUT— WS BIcHT (Cerebral Cortex) P Ufbrol  BIRBTY
(Purkinje cells) @M @Ta®d dicad  (Motor cortex), fURfrEd
HIBT (Pyramidal cell) Td STEOIATE d-bT & LT dad
(Spinal nucleus) | BIC =JRF YT (Spinal cord) & NI %]
(Ventral horn) & ATeld =R (S |

feoofy

Apolar

M

Unipolar Bipolar Pseudo-unipolar

3 Multipolar

fa= %. 4.1: Diagram to Show basic Morphological
Features of the Types of Neurones

TR I & JTIR R (Neurons) &1 Fqal (Groups) H
Fiffea fed T 8-

o HYE I- ool YBR-1 (Golgi type I)— $H TSR @& R
(Neurons) &T U / AFIH1ET (Axon) IAE THT BT B, SH®DI
BHa1g a=dl a1 (Central nervous system) @ gN el (Grey
Matter) S q&8 91T ¥ faga 9T 81a1 ® SRl SIRMGIa
ST € 3R g ¥dd usref (White matter) § ST 8| I8 BIRTHN
R P G 991 © | YT d alkass @ gk afsren
(Peripheral nerves) Y& d] & g P 4 2 |

o e II— Tesil YBR-II =Y (Golgi type Il-neurons)— Ig
e UHR & T 398 <RI BIZ 8 2| I8 AR Uared
(Grey matter) &1 98 9N &l BISd foaH BIRMGGRE  (Cell
bodies) Bl | FE PIRNBIY = H feAT, IAR (Cerebreller | o
and celebral) PICHT H TR WA € | I8 R MATBR, AVSBR oy omh 207




BTG T (Oval), FRMURT & AMBR & (Pyriform) I8 (Polyhedral)
g & s eMa yad del 80 € S g9®I AR (Star) @
ampfa <d 2|
IS el B qad dRA b MR R R (Neurons) &

UHR & BRI o—

(i) URAfSied =R (Adrenergic neuron)— SH UHR & =R
TEM WUE & IS e @ Jad dRd B | Ifdsie ued
TeH bl d=f (Post ganglionic sympathetic fibres)
RrUfoM (Sympathin) &1 Had P ©; I8 Yo (Adronaline)
THEM & WAM Bl §, $9 BRY APl UgAlid =R
(Adrenergic neurons) H&d 2 |

(i) wiferfsie =gT=A (Cholinergic neurons)— I8 TH UHR Pl
I uerd ufiafed @ielisd (Acetyl choline) &I Scarfed
Il B, SUT HRUT SHD! Biferroid =GR=1 (Cholinergic neurons)
dEd ¥ T AN @ oA URE RSB WIHH (Post
ganglionic para sympathetic) Td 37Jo#l (Sympathetic) T Sill
e UfRrRN (Sweat glands) TG T (Uterus) ¥ 9 OIId &,
31 2 |
PRITHS $U H R (Neurons) FfEfIRIT goR & g 8-

(a) HAdl IR (Sensory neurons)— HI&! R H Had Y <]
BT B O PIRGEE & U & Rl # i giar 2
AIdT =RT DHadl UEdr 3 (Receptor organs) W UR S
2| I8 "R g s O @1 QIR ST BT Harfed dRd
g

(b) ATAD I (Motor neurons)— 59 UHR & =R~ ARTEH Ud
JYHT | A B TRR & 3T ¥R BT HaTfed ded 2 |

(¢) Ifrardl afF@r a=g (VW d WIgaR— Afferent nerve
fibres)— 7 T3l ERT SEUH /Ifled (Stimuli) Ha<y 3T
(Sensory organs) ¥ #ARSH (Brain) I1 GLHT (Spinal cord) &I of
SR S €1 $9 BRUT 9 afIeRl &1 WHd Fdal (Sensory)
BT © | I8 & UBR B Bl o—

(i) <fe® HddT (Somatic sensory) Td

(i) fauRe HIQ (Visceral sensory) | I8 AfF®HG IRR @ T
Wdg  (External surface) TG SR (Internal organs) 3
SEIUA & JHTEl BT T8I B & |

fewofy
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(d) 3Uardl afFer d=] (W d WIgaR— Efferent nerve
fibres)— I8 TAlHDI d=g ARGSH (Brain) I1 Y= (Spinal cord)
A U SEUE B GEmEal b MM e ddied BRIl &1 39
PHRUT Jg @G WRB /ATedd (Motor) BId 8| Jg T UBR &
B o—
(i) <fe® IRP (Somatic motor),
(i) fa¥ReT IRSF (Visceral motor) |

SRR (Interneurons) Hd<l/JAfHATEl (Sensory) Td UATEl/
aqAd  (Motor) =RI=g & dg # U W ¥, W W& Agdyol
S TS AT e GRIA-I Ul gRT Habdl & YA€ IRA &, BY
Hepdl B gl ¥ gig B 8, qERI Bl WARD Bl HA PR & AR
foaRa Sdl @ Fadl B Md ardd fharh @ forg drem & fov
FHRT R 2 |

SRR R (Neurosecretory Neurons) d8 8 & off &
<RIEM (Neuro-hormones) &1 EHIId &= & fory fafredr w@d
AT I8 @I B9 ¥ [P SHIs & BT H IMMA B AP T & <
B Harfed a1 FaRd dRA B forv Bt #Rd €, i af~raeT (Axon)
BT TR 9N X ORI S I &l B |

9N 9rfa SIfaw (Check Your Progress)
1. =1 9 - v dfIdT SHdd @l Shls 27

(@) TodrT (@) ==
ESEIERA (&) ATl e
2. JAS ARSI =g IRl AR U6 TR T8l ¥ UP Udel &R 4
ol Y&l & ST PEd ©
(@) TosrgRTH (@) =R
(M) veErgREA (=) aR=gRa
3. dfer ag Wi a=g 4 ® gRT =1 Bl B |
(@) ATDietHT @) Y@
@) SeEed (@) "rwTSiaed

4. AgoICs afsar ag # R & e €
UFAE @& THhell Bl &F

R URMT # 94 d1el S|

MR @1 AR # Ry S aTel &

Ig &7 el Arafer e v @1 Bl §

2343

TP UINT THTIT

feoofy
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frrafaRad & & o9 A SEaw Ry vu 9 afsgar eI
@ 27

(®) <P Vd AICTISH

(@) v g Swgrsed

(M) TR T TG

(@) grrgae v qfewe

fa I e T A I o &

(®) =B (@) ===

(M) e (®) Sgrgcd

7qH PIRMGN Td MR & e F U o ¥
(@) == (@) BrglRe

(M) AR BIfrD! (@) MRearere

ot afer WOl $aF B UE T%e Al WR A aRd g
g Sl CESINIRS

(@) woergRaA (@) sfgRam

(m) = (@) IR

4.3

JRIFSAT & ®1A (Function of Neuroglia)

(1) 98T (Support) Uarld PA B |

(ii)
(iii)

(iv)

v)

MR (Insulation) BT &R & & |

BIRICINE / SIaro™etoT  (Phagocytosis) &1 @1 &Rd & |
e a1 IAT] SR H ASHIREA], SFNET FHM AR SarurHedt
B O 2| I8 PIT dfdT a P b dife=a d Aforg
(Meninges) HHDY GﬁﬂTﬂ@ B WET IR 7| bSA
(Inflammation) 3T IRTT 3feReAT H ! AT H gfg & WKl & |

URCIICH (Astrocytes) <t difz=dl &l @Rkl & IR 3R UX
S 8 3R RR=F (Neurons) & IS AR & FRIAT &7
BRI BRI & qAT Th-ARash B I (Barrier) BT 1 HRA & |

@fegy df@1 a1 (Central nervous system) H a9 HIF®
(Schwann cells) & A 3Mferrs~sNRIE  (Oligodendrocyte)

Arafer amaRer / 2fier (Myelin sheath) &7 fFfor &R 2 |




4.31 RIS 6 (Chemical Composition) TPT G T
Shfad fasmm sraxenm # afar $dd gedr NI (Alkaline) &IT 2|
AT eI AT JF & UYTaId I8 3Tl (Acidic) BT B | feaofy

a®r Sde B THE ddU - e dlogrd
(Cholesterol) Td Biehiferfis (Phospholipid) &1 SufRerd |

AIHT SHad BT A IS 189 174 UdR 8T 8—
o TI (Water) 80%
e 314 (Solid) 20% <RI |
o R # a1 gzl § T 46% SN USTYf B & ud
o 37% BN U TR WM H U A € |

oI ugradl @ 3r=avid (Under the Solid Materials)
(a) YIS (Protein)— H%& Uarl (White matter 10%) Td g% Uaref
(Grey matter) H 8% | $H® 3T BIBIfeidgd (Phospholipids),

forarsfa  (Lecithin), R%=THrafe™  (Sphingomyelin); HIeRgiel
(Cholestrol) Td 7% $7 ¥ =gl a9 (Neural fat) 31T 2 |

(b) ®IEi8IgR<e  (Carbohydrate)— SI& IId  INSNSS
(Cerebrosides), 9! elaeRgs (Galactoside) ¥l ®ed g1 I8
AECIoTg Tdagsd (Glucosides) B €, WIfd vEeT @&
geard erderst (Galactose) ®T 910 & | 396 o9 YBHR &I &—
(i) AR (Phrenosin)

(i) @R (Kerasin)

(ili) a9 (Nervon)

AMR®  (Traces) $9 | @M (Glucose) TI  TATADIOIA
(Glycogen) ¥ U O % |

(c) 99T (Fat)— SHd I=id—

(i) WIBIfafdsa  (Phospholipid)— fo=SfaM  (Lecithin),
e (Cephalin) U ReHmafe™ (Sphingomyelin)

(i) Preesie]

(iii) =Igel g4 (Nutral fat) 376 9 3 9 O € |

(d) JBTEfTH Tqur (Inorganic salts)— SRR R SCIR ] A
qIefRIH &auT (Potassium salt) oI Na*, Ca™ 3R 31if¥ie U 4
3T ABHEAS AT U ST € |
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() URA /ARAK] (Extractives)— §9&  =Fid  SMISAT
(Ammonia-NH;), <ifded Fa  (Lactic acid), fhudH wRwe
(Creatine phosphate), TfSfel URRIBRDE (Adenyl pyrophosphate)
e |

N ygrat & @t J3T wdd uered (White matter) § U WA &,
&Had IfdTed Ul (Inorganic salts) FHE AET H Fhe Ud R Uaref
(White and Grey matter) H U ST % |

TAIfed U gaid (Young unipolar) =JRIARe (Neuroblast) H DNA
@ AEdT, RNA @) 9rsal 9 31f¥e 8t 21 ai¥er & e & e
RNA & 9T OIS U # gfg axd €1 ARdss (Brain) &1
¥ urdE, dfar (Copper) & W WAISIA &Il & 3R @I
AT AT (Ceruloplasmin) &&d 8 | fded@d I (Wilson’s disease) H
ARes # dfEr (Copper) f¥d AE1 ¥ |UfZd 8l & oy gigarn
HH Bl S 2 |

af®r (Nerves) /R4 (Neurons) & DIRIHT Jaef Udhdd 39 A
uroft Sdd & IRABISAT (Parenchyma) # U S & iR I8 gaef oo
§ AFfed vU ¥ fAaax dfdr (Nerve) &I §9d & 3 afsfar
(Nerves) ®IRIET Uaell @ 31fdreds Hwar &1 w9 8l & o a=q (Fibre)
®HEd B IS adr (Nerve) @il HANll $ad (Connective tissue)
& ERT reslad il & e si=gR¥™ (Epineurium) ®gd g e
PRU Y8 IRR P 3 Hadl A YAH BN & | Ubel a1 a=g (Nerve
fibre) @& T<al /Y (Bundle) TFFHT & <X AN Hdd & Holdd
JAMERVT | ATBIad B &, gD URYRIA (Perineurium) Hed ¢ |
TS TSl /Jal B _R UASG drAdT aw (Nerve fibre) U T € |
UG ST dg AN $AP b ofd BRI AMBISd 8l 8,
JMART B TeRIH (Endoneurium) H&d & | D Al-ABT H RS
e # Yad arfefeat urlt Sl €1 Bl oAl (Arteries) Ud €AABTY
(Arterioles), STUIRTH (Epineurium) Ud YR=GRIH (Perineurium) H arft
ST 8 ud Q’C@T\’Ij\ﬁﬂﬁ (Endoneurium) % I BRGTY (Blood capillaries)
Rl ST 2 |




Blood vessel ~ Epineurium

Neurilemm.a
Myelin Sheath

Peripheral [

Single nerve fibre
" Perineurial septum
Endoneurium (Supports nerve fibres)
Cylindrical bundle of nerve fibres

fa= ®. 4.2: Axon in both Sensory and Motor Fibres

4.4 AfF®T ATAT Hasgd dI dIfdr (Nerve

Impulse Conduction)

S-¥RR ¥ 39 99 qAT FHEHAT Bl IR @ B {7 GRAIR ARI
@I HAifT gof IRR § 7EM 9 & @A dtag (Nerves) ol &
g1 Y RO SEUEr (Stimuli) BT HIS SR W U PR
ﬁl’gﬁ—iﬂﬁ“ﬁ AT WRMSH (Electrical impulses) & ¥9 # digar @& I
$APBT TR (Conduction) #Xd IRR & fafa= 3, Wi don uferl
afe & dra =y g &Rl 2|

ol & YRR H @l M &I Udh I ¥ TR UH dd o
M B B dSeT Sad b gRI fhAr Ser g1 U8 dfdr ede
(Nervous tissue) 40T @1 TaersH (Ectoderm) ¥ fasfid 81 @ @ INR
& IO RN # el Y8dT 2| dfdl $Had (Nervous tissue) dfaT
PIBral A1 I (Neurons), dFFdT d=gall  (Nerve fibres) Ud
<RI (Neuroglia) & T grar 2|

4.41 AfIPHT ATAT (Nerve Impulse)

af®T T (Nerve impulse) fHdT T a1 a=f (Nerve fibre) W
FafRd sRIGRY fsar (Physiological activity) @I Udb =i & Hifa
giar 2, foa® wafie  (Chemical) Ud #if  (Physical) Ere-md
affera g g |

31IdT

af~=@1 T (Nerve Impulse) Tdh IMAH Ua Hifdd gRaddi &r
SIS © ol fHdl IEU (Stimuli) @& HRUT =R (Neurons) H [dh e
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& A arfed 8 arell diidd! fhar (Physiological activity) @& o9 H
gl 2 |
dfeer dwgell H oA @1 Hagd U fagd—Rmaafie R
(Electrochemical impulse) & ¥9 H BT ©| ARG AT & RR
g A g A8l g (All or none-principle) &1 3AGT 30 UHR I
[T ST ® f6 U SEiue, If€ ga S<ioiT (Response) 3= &R
@ AT XEAT B, 9 YE AR SAOFN SO BR Fhal | A
(Gothlin) dmf<& = 980 qd # I8 <R o1 {6 o AlSHT M T
Aifds wd e famstl (Physical and Chemical reactions) §RT
O BF dTell Ufhar ¥ WReX (Foster) IS & IR Al
3T (Nerve impulse) & FrfoiRad vi@ oteror 8rd 3—
() @ f&=f a1 (Nerve) & &5 a1 Sed= (External stimuli)
fierar & 99 afsreT S & Sodl ®1 dfsrer Safid & o
& TTEN aAdT # M (Impulses) ® a%9T (Wave) Sadl § Sl
qf*srepT # Harfed 8 ol § |
(i) dfze@r a=g (Nerve fibre) H 3T dadl UH & fawm H Harfed
BT § | dal af~IdT (Sensory nerve) § ®del ARTSH (Brain) @
IR d AT af~IdT (Motor nerve) ¥ YWl T (Effector
organs) @I 3R Hared &l 2|
(iii) T TT W TS AT FHG B 3 AlSBT dgsil § T8 b
o, Rife 39 dfFel dgell H Weeice 3MMaRYT (Medullated
sheath) @gT Y&dT & |
(iv) U& SEUA (Stimuli) & & I & uear afFedr a<geil § @
RIS 3afey a1 Rbdedl YIRFS (Refractory period) BT & |
(v) =R iTRIH @ I fied 89 W afesd1 AT &I BTt
A & of O Gl & | Jaa afeei § siffiear adae T8
T SRl 2

(vi) TRR & 3SR AT T 3 M BT Hagd PR Fhd ¢ |
(vil) TFS®T AT &7 Hagd Fd AT B ol g (All or none-
principle) T AT 2 |
afdr  ®Ifv@ERi (Nerve cells) @1 3MHR - (Size), Rerll
(Position) TG W@ (Structure) ¥ ARG fAFF~ar 89 R A draiHS
(Functionally) 9 ¥ df&T HIIGT &7 9 &3 (Region) # i
H B
(a) ST &3 (Generator region),
(b) HaE®H &3 (Conductive region) Td
(c) URIHEI &3 (Transmissional region) |




IATEHAT  (Generator) &3 @dd  sweiged  (Dendrites), ST
(Soma) Ud dliged  (Collateral) &3 d® B W I&dm B
Warefed /FHaga &3 (Conductile region) U /ATd1ET  (Axon)
BIAT ©| URITAC &3 (Transmissional region) @ 3<Iiid A&l &l
3Rl (Ending) 3T 31f<TH (Terminal) WIFT &dT B |

fa=1 #. 4.3: Functional regions of nerve cells, G - Generator Portion;
C - Conductile; T - Transmissional region, Above
vertebrate nerve cell; Below typical neuron of invertebrate

45 Af®T MAT BT HIRfBT (Physiology of Nerve
Impulse)

451 fasma &¥dr / fawa (Resting Potential)

afe ga ald1 IR (Resting nerve cell) § & gelagrs (Electrode)
DI IGT WY AT GART SRS AFDBT PIRTHI Bl FAg W &N I, dl
gRT yarfed el g1 & Soidgied  (Electrodes) @& /= @1 fasmA
&\dT / fa9a (Resting potential) H&d &, R TE IJg <R IBdT & 4
af®r SIRT (Nerve cell) @1 gfdd (Polarised) ®8d 2| & Soldgied
(Electrodes) & 19 fawa &1 R AW & ST & 9 SO A=Al Pl
fagfaa (Depolarisation) @w&d & | a8 emdr/fdwa (Resting potential)
DI ATDT DIGT & <X Yd IEX UICRRFHA R B Aadl & K]
FeiRa fear Srar & a1 Aur Sar § 1 fasmA saven | ueRH s
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AU IIRH AFEAT & BRI THBT BIHT & drex &) AR faaRd
B €| 39D BRI BIRMGT & <X FOMHS (Negative) 3raven fabRid
Bl 2| JRD D R A= 3ifere aidl 2 fb aeRad ama=d
& fAEROT BT AN Al B 59 UBR Ao [AHRad BT § 1 SHd]
fasm fova /e\ar (Resting potential) ®&d & | TIToAT HWIF (Plasma
membrane) P fIsTH emaxem # fasmd fdwa (Resting potential) 60-70
mV BT ®| aseri &1 fasim fava  (Resting potential) S <€
af~=d1er /T (Axon) T b= a1 (Central nervous) I H
AT ST 8, S ged sefdgie (Micro electrode) &7 HAMIS &R A |
cIfh s (Nodes) Td 3rfdid RRI (Depolarised ends) WX HUH W
S BT § {6 BIdl Agees (Myelinated) UG AF-Areimcs (Non-
myelinated) a=gall # fasmA fava /ear |9M Bl 2|

¢&————— Positive
Na*

- Na* Na* Na* . Resting
Na* Na* Na* Na* K potential .
Na* Na Na* K * Cr

K* K
K* K
/ \Outside b4

Diffusion Na pump]  Active | K"pump / |nside axon
transport
Diffusion

pump

Resting Cr A= Negatlve —>
stage Na© Na© e K cr
CK K* K*
e ree K* Kf  ———=
Anions ~ Anions K Anions

Ani
FR A b s g g g PR

Neurolemma

fa= %. 4.4: R.ML.P. Stage of Neurolemma

afeT a=] WROT-YARY (Impulse transmission) &1 fagd ufehar
9 a7t WR amenRa Bk 8-

(a) TR a1 UM & SIR@eE &1 NG dare

(Chemical composition) |

(b) YA B Pl (VEAIfAI—Axolemma)  ®HI TR
(Permeability) |

(c) UTAE & d1&R Xl aTdTdRvl BT NS FIIoi |
RO g AT il Fag ! Ufhdr &1 &9 <1 yravemsil # dfe
qdHd B

1. fasmA-etaT (Resting Potential) oI

2. WROT-&TaT (Action Potential)



1. fasm-esar a1 g« &er faWa  (Resting Membrane /737 9o G2
Potential- RMP)— ST YRR ¥ qre] BIRMDIY deRe] § IH el &d
A T SHY Hdd € dl-Fbl BIRTERI © e} W Bidr €| 9 IrdreaRo
d g v9 9 Aifeyd (Na), dRiss (Cl) Ta1 dIsebEFe ST feroqofy
(HCOs-) &1 e 3ffda et 81 9@ ifaR oifa=iiorE, dive ggret
A IR O €, S BIRET & TR UgAd I8 © | AT 2 SMfie uaref
@ Y H Al PpEA SE-oifeass W 39 ardeRer #OorRll S
2| TR $ad &9 9 98d I BT 2 39H WEM der or
FEH USRIl & Sfed ARl @ SifaRe (Na*) dem (Cl) el &
goma deflRm (KY), AFIRrE (Mg™) doam ®iwe (PO4) M+ d9!
e # B 2| 9t & Ul vd Sfed drefa o] W ur o # |

Cell cytoplasm

HCO-
\\\ (10)
N
ECO NN
HCO3- \(15?)$5 PO; o

= (113)3

NS
3
ARNSS

NE
7

Protein
? (74)

K (4 HPO4 = (2) Ma*
+(5)_= L -S0.=1 (26)
'\c/:laﬂgg__ I—Organic acids-(6)
9 Protein-(2)

o3 %. 4.5: RMP (Active Transport)

PIRMBT FHal (Cellular membrane) & JI-UNT Rl & fafwg
(Exchange) § <1 ufohamd gt €~ fawRor (Diffusion) dem AT MMARTHA
(Active transport) |

fora=or fpar # e Fen 5 gt @& foay o B g
IS U] AT AT DIRDBT HeAl & R-UR AfTd AT alel IR I HH
T dlel IRl DI AR AT PINGHEA F Hdd &d § T HAdd A A
PISTGT | IMMA-9Id g | T8l W TH 3 fhar Afhd T8 (Active
transport) W Bl ® R79H RO gaorar & fqudid ATP & ol &g
@ SN &1 39 fhar H usel B de g § A ugeran S gadr
2 Ud FEl ¥ forr it O FadT 71 9 SIRGIEd Ud $dd S @l
N6 | (Chemical composition) f= 8T 8, offs sda I
WRRROY Fges (Osmotic balance) RI ¥&@- & fou q= A
IARRRON (Isotonic) & I €, 4Ifd U= fRreell # BIx oTd
T I ¥ G A B IR T IS AT 7 O dP QF GAHE A E
SR | S UBR, AR PIST Hell & AR-UR fIga-fawa  (Electric
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potential) H SRR B o RulTHd (Negative) T &-THd  (Positive
faggarael mIa-fva & AR PIRMGT Hell & ARUR -9 & | 3!
®I T ATATTHA (Active transport) e & |

fo= &. 4.6: An Outline Diagram of Resting and
Action Potential in an Axon

AifsSau-uicREM 9 (Sodium-Potassium pump)— HIIEHT
Pl PIRIBT G H IURT e, Pldf-1b UG 3fbIai~h 303 & forg
FIATHS $U W URTH BT 2| fasmaraven # wg Aifswd (Nat) ema=i
% fog @A dr def¥m (K Td Jariss (C1) el & forg &1t
IR B B

FHAb wg H Na® T Cl- Al &1 GAT BIRGT G F RTHIT
10-14 7O I BRN 2| 39 fAwia, dIer g0 H uelRrm (K) @
=T $dd g ¥ 30 AT D BT & | 3T fIEROT U & AR
Na* @1 K* I &1 BIRMGT Hell & AR-UR OH & IRy &l 2 |
T WRERe Sra=gerd UaT 81 |ahdl ©1 =< 39 b+ D fou
IIREY fIava agua @ fIvg IteT man™+ gRT Na* & d/ex
fFprerdl € T K* &1 Hdd | U8Y a1 & | S Pl BIRMBBI Bl
AfSTH-UICRREM U $ed & | 394 $Hofl (Energy) T SUART BIdT & |

T-IRR H  3Afear el (Solvents) & HuT  faegarash
(Electrically charged particles) B8 & | PIRGT & & SIfcd HETH
3 U FOmcAS fagfaraell (Negatively charged) 8 2| $9@ R0l
AT @1 gfet e faggamrael aefRmw emEi (KY) g1 el g1 afk
O] T GFTHD AT Bl 31'1|c4ﬁ“|cbw| (Y TgSie— Neutralization)
9 8 A IR g H IF AT ORIV IO BIAR SHBT Whad IR




Tt €1 3 PR @1 Ao Sad g H BT ¥ K e IR
U & BRY FEI AT H BB G W Hdd g4 H T WA &
TAT Nat Sdd g I DIRGT gd § g & offed g9 forw ifdrer
BAT HH URTH B B, T BIABI & § I dret Na* I d1ex
e arel K* e @1 afigfd 781 #x) urd 81 $9d BRI BIfRrehT
T B 9 Wag W g all KF T e M B S g1 3
PIRNGT T B T AN AT BT MBI BT & o9 For 3maeh
M P SHME AR @] WA Fdg IR 8 9T © | 9 UHR T4 DI
T 9Nl e Wiasl Adal 0 ﬁﬁgﬁ-ﬁfﬂﬂ (Electrical potential) eIfUa
B S g | fasmTaRen # i AT @ g fagarde gavr swaRen
31 fIsmA "% fa9a (Resting Membrane Potential - RMP) B84 % |

3 K* K 3Na*
0" 7 Out side
Plasma membrane
- H20 ADP
K" H3PO4 Na*
\\b 2K* Na*z
Na*
N Cell interior
a+
AN 2K*
E1§ _Na* -
N 2K+
H3PO4

3Na* K\\W} 5

Out side

fa= &. 4.7: An Outline Diagram of Sodium-Potassium Pump

2. UO-gHAT AT fparcH®d dar favd  (Action Membrane
Potential - AMP)— fIsm9 #%9 fova a1 IRR @1 1B SIfdraRy #
BT ®, UR=] dfdT BIRIGT & I8 falre deor 8 & @5 o s
T sHPT B B QIfSTF Al © Uiy IRITRGr B 9aT <l B
s AR RO YR BT BRI df~dT HIRATY & el & |

i g (Axon) BT &4 T fomg R g a1 &l o9 &R
A TE PN Al SHD bl b IR & BRU Dls Ufdfshar T8 gnfl |
S B UfORIE |ATG BT, SEI9F Bl URU U @l qof ofwrg H e
A | IR TR R YA @ A el g ® oS B &
Hact 59 g R BIRGI F7 A Na* 3| & oIy 3ifde R &1
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ST B ST Na* oM 91 WedT # AR ugdax fasmm emar &
AT & A8 B qd IR 39 SHAT PI IoTl IR od §, I HWA B
qER P g H & R b foy, WiaR 45 el dlee BT oD
fag@mEer (+45 mV) & Sl §1 S | SEUd @l UROM Rfd glaR
afsar HIRET & 777 § gaRd 89 ol 2 |

o fdg W IRUM-emAl RMfUT Bl 8, SWe |dd Wi A
fIsmaRe 8 & BRU AR & AR-UR WIAR BT AR FOMHD AT
BT 8, 3 gHIcHd WIT | g IROm AT & WioR ROTHS HRT )
3R g8l B TT 9% B AR U e fIgd U w@nfd aRdl © |
U 9T H Uged B g8 fIgd WE Bl SEw dR Na' amgAl & ufd
IR I <l & SR I8l A fUed fag &1 i iRon—erar wenfia &
ST 21 S UeR, g W fIg 987 g0 RO @) IR Ve & BR
TH WHATRT B SR © |

Exterior Interior

rassrsreness e
=]
Metabolic
e N dpr::/r?]gf
erssosrnsns \-
A
ey
FREFREATREEE)]

fa=1 #. 4.8: Sodium Pump (Cation)

452 Y-1:¢dUT (Repolarization)

TRE fog R WRUM-eHAT dhad 1 el deve & folv & dwIfug
(Generate) BT &, Hifh IR B ol § IR +45mV & gAHD
faegamaer 8 € 39 fdg W 999 @ IR 95 oIl @ 3 39
AIfeTH gR d8 TAT UCRRM gR g O & R 3Fe K 3
TYad drex Feddr fIsmH &aar & 4= Ifid &)d © | 39 999
2-3 el Aovs d® 39 fdg W 9 IRUM-eWdT 99 d® Jenfid w8 @
SS9 T 6 Fel B IRTRIAT dT AfeTH-ueRrE o gRT 39
SFI 3R @ Sl B IS GAGT H AW Ao U T8 8l
ST © | $9 3@ DI goid Ao fae (Rwbaedl fUdrs - Refractory
period) ®Ed €| $HY UROM Fad Uh MR AR d VR & BR Bl
3R gRa B 2




A e
60 e _} AP = Action
— Potential
8 K[ S e emtial
c 0 [ ] Ramp = Resting
m —_ P ppep———— I
g2 | L Member feaofy
@ 2 | | AP Potential
53 -
S
]
= |
! RMP
-70 |— Mt L )
_99 ,_,_
01 2 3, 4.506
Time (In seg)
(A)
Na Na
-11++++ ~-I-—— B e
—1-——-- +¢+ - 4+ + + + * + -+ E-———
Recovery ; 7Active phase K Resting
phase phase
e b+ 4+ + + 4+ + | |
FFFIH_ _ _ — - — — = 1_ = T
K-
Active transport Diffusion of lons Axon I High Na
energy
(B)

fa= . 4.9: Process of Depolarization and
Repolarization During Nerve Impulse

453 AFAPT AT dqsd @I fhar-fafsr (Mechanism of

Nerve Impulse Transmission)

AF®T ST @& Hagd & fhan f=foRaa fafdal & gr1 av= @& 18
=

1. df=eT d=g (Nerve fibre) gRT

2. ITAT AR (Saltatory transmission)

3. FATIEeT g1 (Through Synapse)

1. af=®T d= (Nerve fibre) & gRI— AlF®I =g (Nerve
fibre) IT TATH (Axon) UH fifesR (Cylinder) & \AM B 81 $HB
3R URAITSH (Axoplasm) ¥RT IEdT © AT dFSdT d=f & 8% Bl
3R TP Udell fIreell @& ERT 3mewifed &dr 21 39 freel &1 g
A% (Axon membrane) HEJ & | YA W (Axon membrane) TSUr
UIéE (Lipoprotein) @1 &I Bl | $@®I HAlers 100 A il g1 39
fereell § ®o ged fos (Pores) 81 2| 371 Ol d1 & 7 A 10 A 0o
BT § 1 39 ol # 9 O R gl & I & IgAR Y uarf Iy

AR 9N B VB B SOHT acgd BT {5 T AwE, sefurm=r | e
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(Semi-permeable) I T | AW~ M= @ W9 UR=gal =1 8l ©
3R afdr dg (Nerve fibre) @1 &R @I 3Rl & AR R<R
gRafid 8kl &l §1 9Mrg 3faRem W WA faMd (Membrane
potential) = 80 mV BT & | YaAH #H=H @ EURTH WHEG & HRY]
B A, YA (Axoplasm) ¥ 3IRTell &d (Interstitial fluid) #
AT {B AR IRIeH d W YA H HaRd 81 € | $9d HROT
ANMIR® YaATeoH (Axoplasm) H T &I AT dT8<] <RIl &d
(Interstitial fluid) | =1 BN 8| TfF=rdr & R /fasma srazen #
afgeT o9 SE T8 BNl B AISIH MR R W A’ @ R
HARA B ©; URUIMEDY AIfSTd = @l Wiwdl d-adl dw]
& YRod  (Axoplasm) # T0Y /I B W B, S9@  fuNid
U M= @1 |ieadT A 8 SR © | AT |QifsTd 3=
®I A=Al <RIl 94 (Interstitial fluid) H M<IR® TaATITSH B YT
100 T[T 3fde B 2 |

o4 TR (Axon) Ud JUYth FEUA AFb!  (Mechanical),
MRS (Chemical) a1 fAgIferr (Electrical) 3T | Iaford grell €, 4
AFTADBT T BT Hagd 4 ISR | Bl o—

1. ARADT M BT Fared f3reell § 8 el 3gfdd (Depolarised)
BT T B VU H AN gedl | fasHERen # freel gfad
(Polarised) *r@=e # & ¥ AIfSTH TH & HRUT AR A
s FoHE (Negative) & STl 2 |

2. 99 AT o R afeT d< B SEUT U8 dRA W g8l W)
f3reell & gaar feqer fuRa &1 il 8-
(a) fasmazenm W fass fawa  (Resting potential) —70
millivolts (mV) 81T 8| §9 Gl # Ca™* mag=q dfee drel
AT B BT H BRI R 2 |

(b) SURTT B T TR BRI M9 gId| 81 o € | |rfsam
@ YRl H gig B 2| fagd G (Depolarisation
wave) S~ B S & | AIfSTH 3 PIRGIET & 3y
Taifed 80 & ok U™ amge ek @ iR difed 81
g
9 9HY f3reell —70 mV | IR (Zero) H uRafid & oifa
2| 39 |HY f3reell Igda (Depolarised) 81 ST © |

(c) HIfSTH I @ <X Bl 3R Hag ¥ fawa (Potential) H
IR BT B TG} Bl IR &[S (Positive) Td dIER &
3R FomHd (Negative) BT 2 |




fava A9 —70 mV 9§ TR (Zero) # URafid rar g 3R = T v T
+30 mV | 99 & fhareha favg +30 mV d& a1 g K
MY 3r<x W f3rcei] & 918Y W 2 |

(d) I' fogdra a1 fAsmAmERen arel 9RT &I & (Stimulate)
FRAT g AN @) 3R qeell I B |

() o RUM W SEIUH URY BT & 981 $Y € R yTdr (BY
el AHUE) YU (Repolarisation) URY B SI@l 2 |
fagaor o’ & de-de fIen # be SR 7| 39 99
+30 mV — I (Zero) § — —70 mV
¥ gRafda & Sdr 81 39 UPR b1 Hdgd 3N ATsferd
3Rl fafg it # giar 21 o/ AfAebT AT B Y:
8d B & oy IR Bl § |

feoofy

46 STl YN (Saltatory Transmission)

Wl % e DIRERT @ IRl R 97 a9 BIRN@RN (Schwann
cells) &1 Wl FHoSford BIBR AT, IAIH A @idd (Myelin sheath)
I T B | AS-ARE R IE Wil gt gam BT v g7 el @
AR @1 A (Ranvier’s Node) ®&d & I 9@ drd & &AM B
geXAls ded 2| Asl W) 98 Aafed Wid A8 gidr 2 Arafad @i
fIgaREl Wi @1 ™ R & | 3= U awgall § UROT dadl sl W)
S BB AT 10 TN 31 <fig wfy & gRa B 7| OROT U
e ¥ TB PR G A8 W SR §| 39 TR & YARY P I
TR (Saltatory transmission) H&d 2 |

—
S ] Z
Muscl
. &—EE—D_‘- == —'_1—._2___-3 uscle
Ringers 7 Y )
solution i Ringers

solution

Thread

Glass side

fora . 4.10: Huxley and Stampfli’s experiment to demonstate
the conduction of nerve impulse depending upon action current
flowing outside the myelin sheath X = Proximal, Y = Distal
portion of the nerve to the muscle
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gRT S Aed ddb A W8l & 98 gexArsd (Internodal) “IRT
B WFE AT & gRT SYfad (Depolarise) @Rl & | AW e
(Myelin sheath) Sag & 97 # gfg o T | SHBT TRIA UG STHTAl
(Huxley and Stampfli) = 1949 # fr=foiRad vaRT gRT <emar—

S e

]‘L—M-ﬁ—ﬂ“‘

Node of ranvier Axoplasm Myelin sheath

fa= @. 4.11: Saltatory Condution along a Myelinated Fibre

Hed @ IRgHHId el (Gastroenemius muscles) & fd@ed &
eI Uh BIC] ASPeics d=g I &I 7o wigs (Glass slide) TR &,
FES W UH =9 d g (Bridge) &1 &R IRl & | QM1 WlS5Sd B
o W W ¥l ik R g1 (Ringer’s solution) & WRd ¥ €& 37|
afsrer @1 fafts wrr frodr 9 9@ ST g1 offed g W e €
ST B TR URl Hgfad Bl § ofdd Aafe 79 anr @l ger fea
S d9 Hagd ¥ ol ® iR U dAgfud wE e 2 fafy
(Mechanism) & 3f<d o9 dfaT X fowg W e ekl o, Afafshar
gRT Y fag a@% Bt I 8| e Hagd ) 8N 59 aToRi) 9 /U
(Circuit) 999 X fdwg @ ugdadl & gexdls @ & 8l 8 3R
FGATAD & Ofdl 8, 3 aig=dl &RT Ish H O & HROT §9d BT ©
Sl FE€ WR WY (Bridge) 9T © | WANT M¥Ed vu 9§ widr § &
T gexAle gl Ud 98] Bl AR FHATAD BIAT ©, olfdb a9 €nl Bl
SURART & BRI Fag= BT ¢ |




Active | )
Inactive. _.---~ - node ,-="""-~_ Inactve
node »° R * hode
3,1

Axon

faa &. 4.12: Representation of Local Current Flow Around
an Impulse on Axon in the Myelinated Nerve fibre
(Saltatory Conduction)

4.6.1 JTHTIJIE (Synapsis)

qf=dT PIRMBT goId-gad;, enll &, R 9 3 fI5Tell & IRi &1 4T Je-
ISHR T 3ffdfes= FaR T (Continuous transmission system) @1 #ifcl
ST B B | UASH =R BIRST (Neuron cell) & Vadd d= TR BICI-
BT IRATY FHYG =R &1 PIGTHTT T SgIsed W el &l
g1 37 Rl @ BR SRLBR gisdl & v H Bd Wwd T
s giveal &1 Rmifticss giosdl (Synaptic knobs) w&d | §77d AT 4
AR @ 9 5 IR U IR el &l 8 Py Hifad el (Physical
contact) Fai BIAT & dfcd @ 91 dxel Yt w_T ¥&ar ® o Rmfes
%d (Synaptic fluid) ®ed 2| 9 ARY-AMI I JHTGEE (Synapsis)
Fed ol fdsl & R (Neurons) & drI J&Ageed &l
I df~ar  grArgag  (Interneuronal synapsis) ®ed ©| Ud =R
q TH Rl @b dE p gEgedd @l R afer grrgded
(Myoneuronal synapsis) ®&d © | S9Y W< BAl © o UROT UH IR
A TR RAE R RMftcd g1 (Synaptic fluid) & gRT S 2| I8 fora
faee (Electrical) 7 8= RIf® (Chemical) B 2 |

TG (Synapse) & ERT T & Hagd a1 Rigrdl & gN
W fhar T B U g =

(i) rrRaTe fRIgTT (Chemical transmission theory) Td
(i) e Hage g (Electrical transmission theory) |
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Acetyl choline in synaptic vesicles

Action potential is
propagated on the
surface of the muscle.
This is linked to the
contraction mechanism

Resynthesis of acetyl
choline in nerve
ending

PR ETE RN

i

—— )
Acetyl choline Z

hydrolysed by the Change in pe_rmeability brought abou'tf
enzyme choline by acetyl choline allows movements o

esterase . lons and fall in membrane potential

=
Y
X
{ b ¥

X
5
LY

1
[ Q Acetyl choline released and joined
Muscle fibre @ to muscle membrane

fa= ®. 4.13: Transmission of Nerve Impulse through the Synapse

()

(i)

I dasd fHgTrd  (Chemical transmission theory)—
WW@H(HemDale)Eﬁwﬁﬁmmﬁw
D Bl B & I Tl ®lefiF (Acetyl choline) A& UaTet
A 9 AferT Bkl €1 URom S 8 givtedl # ugedl ® $dd &
A Ca™ g9 giosdl ¥ gaTRd 81 VAIfed Plefle &l Jad $Rd
g 1 RO BT AR (Cleft) & IR o I7aT 2| fAex # uggax I8
MRS g9 JHEgedd uvd fRreell B ST #Rar 2| uwd
fereell fagfdd (Depolarise) Bl 1 $AY Na® & URTHAT 99
S 21 9 RO Na® HIldR &1 IR T K* A qieR &1 31
TAI PRAT B | 399 f3reell & 9B} B 3R FomerHshdr (Negativity)
3R 3R DI IR gATHBAT (Positivity) ¢ STl B |

ﬁ%ﬁﬁ'& dagd g (Electrical transmission theory)— U7
faeary far smar & & @+ Wit § gwAgaes  (Synapse)
@ ERT A8 oAl W9 (Plasma membrane) TR T RR( &
Ud gTATEE (Presynaptic) Td U¥d JTHIEEA (Postsynaptic) &
drd gRT yalfed 89 WR Bl © | YagiErgesT =JRIA (Presynaptic
neuron) 98 =R BT & 9 W foham fd9a (Action potential)
HT T BT &, 3R I8 SIS ST S~gscd (Dendrites) Tl Pl
Gl § yvd ey =R (Postsynaptic neuron) HEATIN T |
9% qd e (Presynaptic) =RH &I A& S U¥E TATIEEA
=R & JTAgaET (Synaptic) &l R FRRE B)ll 8 S
Ud  gFAMEId WA (Presynaptic  membrane) ®sd @ |
UTEHEEE RRA B WA Sl QagEETd RRE ® gRI
TAIIId B © S1iq gd IFATged <qRIA & e UeT ¥ | Uil




ST 21 D SUGTHIIEET H5H  (Sub-synaptical membrane)
Hed © | 919 BIs A1 fagda g1 (Depolarisation wave) AT Tf~5abT
T Yo JPAMGEET =R R F JHAGIET (Synapse) W gl
8, I8 UTIgTdYE RRE & fofw SEUF (Stimuli) USTT HRaT B
R UTEgEEyd RA ®H Sgiscd  (Dendrites) &1 fgdi
(Depolarise) @<l 2| 3@ fagda &RT (Depolarisation wave) IT
DT M (Nerve impulse) SR =RME # Halgd 8 Sl 7 |
3T UE T BT © f fagd emaw yrgEws # 1 UM
R UeT U H UP-gA W YR Bld gU W g9l (Effective)
IR (Local) URuyl &1 Wared &xd & o faer fody
RIS gerRl &1 WEdT ¥ AFAdl AT Udh RA U G
R H U g ¥

Presynaptic
terminal

Presynaptic l Synaptic gap

Synaptic
Vesicles membrane

Postsynaptic
neuron

Axon

Impulse =

foa &. 4.14: Synapses

faefcia grargee (Electrical synapses)
A grATgEEs  (Chemical — synapse)
faefdiy grrgded R IR DI A=A AIH

IREATHS Y A Yreul
¥ = o'a g
¥ 9gd U= Bl ? SR

FN-F gaGTAGEET U9 ORerEgEes e omaw # fel @kt 2
URUTAR®Y 3:DIRDIY YR HH Bl & 3R U¥d JHMGIET YR
& fagdIdRoT (Depolarisation) & oY IuYwh URT Farzd skl © |

4.6.2 ARABT AT I UHfa (Nature of Nerve Impulse)
AFdT M T UBR &I Bl B— (i) AFBRIG  (Monophasic)

(i) STSHRTPH (Biphasic)

(i) AMBIIS MR IET & Had UH &l IR §9d & Siga]

(i) BB MR Y@ & IFT IR T4 3 |
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Muscle or Skin

fo %. 4.15: Monophasic Recording of Action Potential

4.6.3 ufagy foepar /w@a: aRa fpar (Reflex Action)
ST (Stimuli) & 9y TGt § <7 yHR @ gfafhant gl -
(i) UfB® (Voluntary)
(i) sMfzw® (Involuntary) |

s fhad O] & a1 JUT $981 & SffAR g e
Ieeggul Brel € | ¥ 9ARash (Cerebrum) gRT frafesa gt £ |

JEIERV— ¥ 9 9919, HIo[ H qarel e UfRed fhard skl

2 |
a3 fAmld, geu-Wed (Heart beat), dmU-fa=01 (Regulation of

temperature) MRIT &1 YRR & fha RF R I3 @1 == den
SeeT-Rfd &1 o1 T8 8idar 8, fe sHfed fhamd (Involuntary
actions) & | ¥ ARdSs & 3T =1 § Bt €, s g1 fora=ron
B BRUId® A (Hypothalamus) # &1 ® 1 ¥ fhag &1 UBR &I 8Kl
3

e MU (Autonomic)

o e /¥ URT (Reflex) |

g fopamelil R ARaw @1 w13 e T8 8 71 sHa
GATAT HOVYog] (Spinal cord) RT Bl ©| I fhaW eFma™
B Iad qAT TR Bl 8, S— T3 P AEA A 9] b A
T TPl BT SUBAT, ST TWHR HE H AR BT T 3AMMS |




Associate neuron
Axon of Sensory receptor

sensory neuron in skin

Cell body of
sensory neuron
Dendrite of
———

i Axon of motor
\/ Muscle

neuron
Cell body of

motor neuron

&I . 4.16: Reflex Actions

gfderg fhar /wad: URa fhamd (Reflex actions)— Ud OISl
afs®r & <1 g 8 g
() | ﬂﬂSﬁ NACE UsS Hel (Dorsal root), 1
(i) ot T3l ¥ 997 3R e (Ventral root) |

(SN ¥¢) & =R H UgdKdl © | 37 BIRIGRI & UG (Axon) UROT
DI gAR & (Grey matter) § o S g | I&8f | UM UG (Axon) Bl
fiftess gfoeai (Synaptic knobs) ¥ FHIUGH] =Tcid TI~bT DIABIAN
$ S9gcd # Il € Sl YRV &I IUargd M H of Il g1 ¥ foharg
ggd dgar | B B 39 UBR HIGHT | HIXo9] BN gU AUATEd i
(Effector organs) T URUT & Ugal & Ufde forar/w@a: uRa foar
T 39 U9 BT gferacdt ag /wa: (Reflex arch) &&d & |

4.6.4 ufagy yfafpail & Y&R (Types of Reflex Action)

J T TR BT BT B

(i) 3dfed (Unconditioned) gfae ufaforar dem

(ii) ¥frd (Conditioned) wfera ufarforan |

1. gafera ufaey gfafsar— 3 g Soma et 81 9 9
wd: URd fhar il ded 2| 3AH S SUNl SWIER Dls
IR T8 R AHhAT B 39 ISR D fha] i & erear
urg: |/ Segell | Bl 8; el faRy HJe H S SR, "l
g9 A7 qemed (Migration) 3G | A fhag SI=g @1 Wipiad qa
UgRl & I AN €, T O g el Qd-3rg9a & &1 el
21 =9 fhar &1 wdvwerm dsnfe Aefal (Marshall) 5 1883 ¥
T |

2. dfra ufdeiy ufafear— 3 feard o= & s A uflmeor
(Training) ERT &1 €, R w@a: & 89 oFreht & o I et
URY H JARTS (Cerebrum) @ 3EF Bl €, TR=] IRAR R
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TP URM AT PR T M-3R & 3T Medy Wd: 8F Al ©, k-
Arsfhel AT, AL, ORAL M-I fe | 3 ufafshar &t
|G UrEaelld (Pavlov) ¥ d9® T @ H AR B SAEG
feuft @ gRIT ST |

9N 9rfad SIfa¢ (Check Your Progress)

9. df~=epT d] @I fereel &1 fasma fava g |
() 60-70 mV
(@) 50-100 mV
() —20 F —30 mV
g) —100 ¥ —120 mV

10. TH IMAT BT VAT IR HIE A T g1 7
(@) Cl-dr=sen () ST BT 9
(M) fsma e (&) fopar fawa

11. ST TR H U S B

() wFANCS AT d
(@) AF-AeHcs a1
(M) <EF ARECS Ud AE-AREeS O
(&) Pdreiy ULl axg
12, AAATET TFShT T AT Bl o ST 2
(@) oUaTE! T F Bl BT T Bl
(@) AT F Haig aFeT ad bl
(M) @<= afFer ao | uRl @

(&) =g ql=ApT a1 A Yred B

13. fasmm afser 5 ve fafy s & R 9ifsaw v ®&d €,
IGHT gRum 2 |

Na* &I q1ex &1l Iar &
Na* &7 31 fhar T @

) Na' Td K' &I 3fer=-ua

) Na® SIf¥®T § g7 {6y od 2

230 greyq wrEHt



47 YRl @ GG AR STd USRI (Types and TP TN T
Structure of Muscles)

T & YRR BT 2/3 W URMT & gRT 991 Bar 2| U aw
(Muscular tissue) ¥ DIHT & & & T AG0— Apaaeierd
(Contractibility) Td drefear (Conductibility) fa9iy 9 ¥ 9= Wi 2|
X PR I8 3N BT AHT AT BA-gar H J=I PRI bR & | U
FAB BT AGaTad 9RT UL SIRGIN (Muscle cells) Bkl &1 I8 U=l
PG ), FHd Ud Gaeid agei & oY # &l 8| 39 BRY
EREal ﬁ?ﬁ-ﬂﬂ (Muscles fibres) ®gd 2 |

7™ H 639 URMTN UrfY S 2, fS/AH 5 Tata! (Unpaired) 8T 8,
317 gRAd (Paired) B € o f& /1 ger @ faaRa @ &
IR (Head) = 53, #Ta1 (Neck) = 32, 4 (Back) = 180, BTl (Breast) = 54,
Uc (Belly) = 15 W (Legs) = 124, Yol (Arms) = 98, ST=IRIAT
(Viscera) = 83 |
471 URMY @& YBR (Types of Muscles)
(A) d5T® UR (Prosser) =1 |9 1960 # URMAT (Muscles) &I <&rel
AR (Major groups)  faifora favam 2—

1. gouTed Ul (Phasic muscles)— S UHR &1 uRml #
g g BIar 2 | URRK WRerf (Postural) BT € a1 W™
Ut (Locomotory muscles) fo @I Il (Origin) Ud Iradee
qr&l (Exo) AT 3d:ddTal (Endoskeleton) 31 @T W Bl 2| I8
YT TR g™ (Antagonistic pairs) # ogaferd i B gH
IR W TP UBR @ R g wEl & faves Al g,
TAT IH H ¥ (P ISR B U & FqHad SR I G USRI
el @A BT SARIAT B T |

2. aiid URMEAT (Tonic muscles)— Jg URET ¥l Tfa & Ao
gl € @R 9MFIdT @Wigell (Hollow) WRaEH®H & Rl @R
FaRerd Bl € o & SIoNI-em=i Y (Gastro-intestinal
tract) AT T 9 (Urino-genital tract) | T &1 T 9RT Ueh
@ T AN ¥ qdRd (Inserted) BIaT & | I8 UMl IH Tgi
(Paired group) & ¥U H FIRYT BRI © o & add
(Circular) Td 3Jaed (Longitudinal) UfRmiT |
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(B) TR%d WIPRIT # W@ UdHR &1 UR™l IF UeR &1 el 8 I
f6  ofifqa /=T (Histologically) Refd  (Location) # @&rd #
(Physiologically) f&=1 grcfl & | I8 d9 UdR & 4Rl 8l 8—

1. Rad uf¥RT (Striated muscles)
2. @t M (Smooth muscles)
3. g&dl U/t (Cardiac muscles)

1. ¥Raa ARMT (Striated Muscles)

39 IR @ Hdreilg URMT (Skeletal muscles) ¥ ®ed €, Fifd A
HapTel / 3TRerl (Skeleton/bones) | ST W& & | @ fhaT TR A
IRG &1 =07 81T §, T 3@ Ueod URMT (Voluntary muscles)
9§ HEd © |

(A) (c)

fo= &. 4.17: Different Types of Muscle Fibre
(A) Smooth muscle (B) Cardiac muscle (C) Striated muscle

WRad URRIT SRR & ol 9T BT 40-50% ¥R Bl 99K & | S
R # YRR # U ST dTel UMl BT ST {IT Ui Siem ' ¥ Uit
AR (Myotomes) @ §RT fd&Rid 8kl &; 39 HRUT ST AIICHA
YRRl (Myotomal muscles) ¥l B&d & | U IURT & A | A
(Myotomes) @dT (Skin) 3fR BRFUMIER (Hypomere) & o1 # 1T @l
3R I 8 SR U g8 3R &1 URMET & ey 7ed e Y@ (Mid-
ventral line) § MK | $9 UBR I8 P URRIT & JR @l & 9
g 8 | &frsT (Horizontal) SebTell AT @l BT Ted T 9R fauifora
FRA o— JOI sufdadel Ufml (Dorsal epaxial muscles) Ud 3R
SRIUfRTIS Uit (Ventral hypaxial muscles) |




RIT AT Hpelig URMT (Striated or skeletal muscles) gD
(Multinucleated), 99T®R (Cylindrical) Bl &1 ®drell UL &I a9
qrell Ui d=q (Muscle fibre) T et SIRAT (Muscle cells) 1 At
30 iRl 99 o= &R T RRT ) Mo B €1 ude wh Bt &
IRI B TH Udell f3Teell IR SRl 8, A&7 ATl (Sarcolemma)
hed B UASG PIST & 4 § (& DH=d 91 o 8 S {6 ey
Taax ffora Bar € R oFe sl A fowfo & o 21 89
Dadl B AR W DIRDHI TH-AThioH  (Sarcoplasm) BT |
ATHTATSH H BRI HEIF Uh-gax & FAMIR ULl T Ui SId @ |

R URMIT (Striated muscles query) e #Fe ULl dell &
EdE B9 W Il B UAd WM d=g (Muscle fibre) Td =]
el /975 (Bundles) & @RI AR A $Hdd (Connective tissue)
BT TP AR IRIT ST 2| I Rt O & aRi R 9 S aredl
TASH SHdADl BT ARV HEH o (Network) & ¥9 H BT &,
SHPI YUUSMEINTA (Endomysium) $ed 8| §9 IMARU & gRT U=l &
IR IR M 9Tl Sddi—<h Td forrm arfg=at (Blood and lymph
vessels) Ud dfF@T =g (Nerve fibre) &1 <ol Il = | U= a<jell &
g=sed (Bundles) 39 # HAS Sad (Connective tissue) & WX o deI
JEd €, 39@! URAMRITH (Perimysium) ®&d B | TH =T FAol Hdd
T SOARREE  (Epimysium) |0l 031 & IRl @R% U&H SR
I B

Sarcoplasmic ¢ :
reticulum )

!

il
m

&I . 4.18: Structure of Skeletal Muscles
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vfee® IRM™T @ UsR (Kinds of Voluntary Muscles)

Jefa faeex (Wilder) o1 Ufeeds Uf¥ral &1 a9 APl (Three categories)
# fofora fomam -
(a) AcR® /gaEvd Uf¥raf (Metameric muscles)— 39 8o @&
=TT e (Axial) UG SURMA (Appendicular) URMIT 3mel &,
S IRR & BT 9T # IRy Sl g
(b) sf-paaR® /vaaa  a@Evdim  Uf¥raf  (Branchiomeric
muscles)— I8 URMET anfed Fel=g=Is—M (Splanchnocranium)
3R SHH eI 9T # Uy ol € |

(¢) s<IH=<R /Ieamaroiim uRRT (Integumentary muscles)— 39
SFl el H 9 WIS BIeR ddlel Bl YU IEATERVT A
T 8l Sl € |

2. @t IRMT (Smooth Muscles)

|Had A1 aRRad el w1l &1l (Physiological function) & AR &
ThR H o =il &

(i) UfeHd UM (Unitary muscles),

(i) 98-Szl ULl (Multiunit muscles) |

() Ufe®d 93 (Unitary muscles)— I8 R (Layers) IT 3R<R /T
(Sheet) & U # TR St § 3R 39 UM # JwEd dqgad @t
oIfh IR Ol R I fhar Uel & o= & S Bl ®, difh
U9 HHY (Pace makers) RraH daga Sifdfehar SO=1 B8Rl <,
gl # ol Sl R Vel uRmit REEa @ aifme Sdue
(Mechanical stimulus) @ foly SRR kil €1 ofdd gaa
aftfepar afsrea yvg & gRT F9fid Bl R SloN-3m=i
99 (Gastro-intestinal tract) T W (Uterus) H Uil SIH ared!
Rl gaHET ISTERT Bl € | 39 Ul Sad H awq (Fibres) 3muw
¥ g¢ ¥U 9 JaRed Bl & 3R U arell Ul BIRIER Bl
IRAET BT ST BRAT BfT BT B U BRU 39 U
P UHTH! URRIT (Unitary muscles) &80 8 | Udbd Im=Ritl ot
T & SEIUT ¥ 3G U & awgell # W Hepad B 7 |

(i) 9ggHIRAT U (Multiunit muscles)— I8 I8 RRgd UM Bref
2 Sl Ibrgd Aaiad T8l Bl | I8 Ra=ma & fog &g fear
T8 qEdY ®1 9 URRN H M@ drad asdrel &1 fAdeE
g ST 8, e 5 u@e dif¥er # afser wRer an
afF@io  (Innervation) & H&HAT g 39 UBR &I Ul
H UHTdH d=] B © foId! a# g 100-200p Td TH 10U dd




Il &1 39 UBR B U ¥ U YIB! =g § Aegad S« qwq T APF T T

B B FHad IRAT & | 39 THR $I URMT Iad arfzfay (Blood

vessels) @ fakT & o=l ot € s9@ ofaRad Waex fuel

(Arrector Pili) # ¥ URly Sl © | fewoh

TNt PIR@RIT & gvedl @ 99 H 9 oM 9Tl Gdiell $Hdd
(Connective tissue) H < arfef=af (Blood vessels) R STl & | TSl
Sad ferrmfcd arfgfat (Lymphatic vessels) W1 orfl et €1 g1 ueh
aq i W afte] d=d (Autonomic nerve fibres) DT Silel KRNI
SAP H IR AT 2| aeei & Hadl R Uiy w3l Sde |
Rerd g 2|

T (Urinary bladder) @1 oRRaa U@l <Hi gl
(Unitary) Td qgg@rgdl (Multi unit) IR & 8F 8Kkt €| I8 &RM
@ URRT Tead MR & AR dTad  dfAdT ST (Motor
nerve impulse) & gRT 1 31fAfHar Hall 2 |

sRRad Rl &1 TE F Hfd U F FHad BT §, 3D
SR 1T TE T | TE IRE S9N HiEE Fgead sl € 99 g7 uRf
H dfeiy 8l Bl § | SI®ANl df~Fdl T (Sympathetic nervous
system) 3RRIT URRT & Haad &I HB W H I daT & qA
AR A H AT BRAT B FH UPR B BRI W WRIGHH qlAbT
T (Parasympathetic nervous system) @& gRI f&ar Sirar g1 offd
WG BT T B BRI R U=l & fog egaadl af~aar o=
@ B B fquRd BT B |

3. gadl UMY (Cardiac Muscles)

T gad DI ART # U S arefl 3Mfeed (Involuntary) YRad uferit &
S & O ve R e wRal wEdl €1 39 Wit & dwg
(Fibres) <1 Sﬂéﬁﬁ (Longitudinally) Ud 3JU¥el (Transverse) U kil
IRIT (Striated) BRNT €, IE IRGT AT Bh1eiry (Skeletal) UM & FAM
B €, oifd s9& d=q (Fibres) ¥ M@ (Branches) Ud ARITETS s
(Myofibrils) derm Vfdes vd AR =) ®dleiid UR™T & |AM 8l
21 g9 UREN ¥ Uhd dred U SdT 2| gedl Ush ud wahrey uel #
fr=falRed o/R TR oI B
() g 9N H S IS Ud qRER AHAT B GHa gl ol @
98 Ufeod TN & fqudia &l g
(i) TN I WWMI ¥9 W JeBR  (Cylindrical) & =0 &,
Aifp I emETfad Bl € SR U drel ] @ WD H AT W
Sreeifa Srad (Network) @I a9l € 1 f fhear qga=sam
(Syncytial) 9 &7 <2l 2 |
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(iii) TP d=d UAT SMQT § off & Arhieod § Texrs # Red g
g

Jg URRIT 9= U ¥ §ad (Heart) ¥ & 9l Sl 8 ofd o
AET H 991 Wh arefal (Large vessels) # ST §¢d # WHIG BT § AT
ged 9 Moadl € ol o 21 g9 uRml @ Sahkl HearsH
(Mesenchyma) Sddi | Bl 2| UL d=] 50-100p &% TAT 20p =S
B &1 Ul ar ush Pifdrere H swexdecs f¥%h (Intercalated disc)
Bl § e UM dse Red 8am 21 59 uRml 9 wgeAll ue
g afeer a1 @ afsrer waRd Bl 2

faff=1 geR @1 B9 arell Tl & MR R ufRE e yeR @
BIdil 8—

1. YeidaX (Flexer) AT 3MHIa- Uef— o9 uREl IRR & fHd
IR BT R T & SR Al a1 garr 2 39 uREr @1
APl AT FeledR Uil ded B o b B @l qisAw
(Biceps) Uell, ST f& 8121 &1 U=l Heped ERT & &l AR Arsdl
g 11?? d91g  (Fore arm) D HURI g8 (Upper arm) @I
3R FHT AT A 2|

2. YRl AT Yaae=aX (Extensor)— I8 98 URRIT B € o
IR & 5 Th W BT SR 9RT & $HOR AT B ¢ |
JSTERUT— BRil BT SI5H (Triceps) Uell & Had §RT 9ol &I
JHR BT § a1 3rerg (Fore arm) AT $UNI 91§ (Upper arm) T
UAIROT |

3. JAffadft a1 gsdex (Adductor)— I8 URMT B g ST f 3=
HAGa gRT IR & &l 90T BT 3feT (Axis) 9 R o W 2|
S— Seerss (Deltoid) U= g &1 T @ 3R Fiedl 7 |




TP UINT THTIT
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oI . 4.19: Structure of Cardiac Muscles

. qadl AT Tssdex (Abductor)— I8 URRT B & S IR &
fpeY WIT BT IR B 3787 (Axis) BT 3R el 2 |

SQTEV— ISR (Latissimus) SRII UL 3107 Hepad gRT dfg
B HUR DI AR IS & dAT WS (Back) &Y 3R Eiwchl & |

. UIFTR A1 QAT (Pronators)— 9 URMT & S HaHad & gRI
TRR & Ioc Y 9N &I G A Rt # o ameft 2|
JETEVU— Bl BT YoledR fhe & AT BT ST |

. gurgaexX (Supinator)— 9 URMEN ST 6 " Hgaw gRT BRI
®I g Td el &1 Ueied # HERd o |

. SN AT Yefldex (Elevator)— 9 uf¥Rif &t € S 3+
AHaT & RT IR & ol ft w17 37 SR Iord € |
JET8XU— H¥eX (Masseter) Ul et <19 (Lower jaw) @I
SR RS & BT 9 Bl 2 |

. G AT SUWR (Depressor)— I URWT & S U7 AqHET NI
ST U §RT $UR SoR 9RT Bl 1 &Rl § |

JGIERV— SUAR  HSIgaiRF  (Depressor mandibularis), freret
TS BT A B R BRD @ DI @lereh! B |

. goff a1 A2ed (Rotators)— 9 URRIT & ST & U4 Faas gRT
IRR & T A1 91T &1 gArh 2 |

IQTEU— URRIGTHA (Pyriformis) HAR ReT &1 gAT 2 | -
greyg wrEHt 237
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10. HHIT A1 Hr=afgdex (Constrictor)— I8 J URMT & ST e
HHaT & gRT Al 1 fog &1 H3 a=adl € a1 98 el & |
IQTEXV— Fhia (Constrictor) Uef JpdT P T gR Bl §g
EaGI

11. vRofl /Seied  (Dilator)— I8 9 uR@l € ST 3w
Hgae g1 foell 0t fvw 1 @i € a1 AT ol |

JQIEXU— &1 §R P! SRielex UM Siifs Agas Y&l gRT I
Grerdl & |

12. faueft /ufoRieht /goemifaRe®d  (Antagonistic)y U3fi— I8 9
URMIT Bl § 919 U& & W W &1 URRN H th-geN & o
Aga BT €, gd! fOReEN / ufoREl 9ol wed €| dfEl (Arms) #
TR ST drell 9g9sd U @reel At (Elbow joint) & forg
3Mpad (Flexor) & H HRCl &, g grgaed (Triceps) UM
gAROT Ueh (Extensor muscles) @& ¥ H P HRcl 2| S
e URMT # Haed BT 8, 99 WY gleuw Rifvret gl 2 |
Sl H T AT Aega vd Rifdrerd fohar wE ol S g
darteddl (Conductive)— TN # 59 WM R StoATl Sd—

Bl 8 9@ QT SR & Wadd axdl (Contraction waves) YETR BIT
g1 99 TP IR U g Ud ST Afdd B SIS o ST el
g, JE SUGHl UHSH W AR # Hafgd & Wl g1 39 o @
Haredhdl a1 Faraddl (Conductivity) wed g | XRad uRRmal # Hargwar
I YPR P IR H amer e dgar | B g1 T xad dra
gIfoRIl — #ed (Cold blooded animals — frog) H HaTgdwdrl & &3 3-4 HIx
gf FHvS B © Safd TH I arel WPl (Warm blooded animals) #
HATEDHT BT X 6-12 WX U Ahvs Bl 2 |

Reaara / e (Elasticity)— Rl & Ife di=r Sy a9 98
g6 W & 3R O & Rg@rg wfdd e el € g8 Yo e gd e
¥ o Ol 2| Rawra a1 dEbied &1 Ter 9 UeR @ Ul # ourn
ST 7, 3 e Wfd g9 d@ ReTw @ emar, o9 U § ReEra @
BRI el & ST § a9 Uit oo qof fRrfore srawer # o it ®, 9
T BT Aol (Elasticity) ®&d & |

Ja T SEYT  (Threshold stimulus)— ) ¥R ®Haa 9
Reorch # dqpfaa 8t 5 e fodt e wfad /9« &1 gy o=h
H fafpar SO BRA AWy Seud (Stimulation) & A AT
T SEUe (Threshold stimulus) ®Ee! 2| SUY ®H fdd Serod
S fe Ul # HgEd SO TEl BR Gdhdl |afeldEel (Subliminal)
DEATT T AT W Af¥e wfdm b SEUA e SR A
JUIFAATe (Supraliminal) HEAT 21 W & o a8 o wfdd {9




A ad ST (Stimulus) B WK R PR exdl @ w@iife G @1 T TRR AT wE
T = arer Tt avgell @1 ST @R @ wfed - e el 2
S W R/ UL TGl $ G (Contraction) 1 AT o1 IEIU= @
Igfshar H B S T §B Wi A<l b1 e it wfademed
JEUT BT AT H BT T 39 RO SEUA @) e F iy (eradmr
AU | 31fB) B HRUT UL & Agad @ ufed § gfg Bl T

Hhc-l (Summation)— FHHT AT I UL BT IERT Hperd
a1 1 waodr € Al I8 U Aaad & uwdrq fasmd smawen § T aml
B | I8 W e a¥ & AN Bl HHe dad B |

Uefl & WG Ud SAoAdl &1 3add diel (The latent
period of muscles contraction and excitation)— SEU9 & URY #H Uz
HApad & 4 DI AAW DI IASAAADT Bl A dbled (Period of
latent excitation) ®ad & AT R 3ragad dIad AT 3T MG (Latent
period) FHEATT B | a8 3MaAfdy e Ul Aqga oravenm # &) T Hagad
@ 3@l (Period of contraction) ®ed | JTdd Plel HI AAMT 0.01
APHTS B T | A9 B UREN & fU 9 o A DI Th ADUS
(Seconds) & BWIRG 3 H HUT ST & | FHd- & d1q Bl gl Uy
&1 fas @ (Resting period) HEATA & | Udhd Ahad & F9d U
gR¥ ¥ Srxiferd (Unexcited) Y& 8, Hqgas &Il (Contraction period)
H Ul &1 ST dR-9R gfg dRar © SR faRH e/@wer (Resting phase)
H o STg WR WR U Ol | ord H fasmd em@fd ueh &1 Sk
HH Bl ST 2 |

feeqw araven (Tetanus stage)— o @1 Safora fey oW @
AT A8 Aqd Bax U qd ReIfd § e 1,/10 Wave H amo of
T e B R s = I
Hepad B IR H & el ¥ g9 IRy Bl feeAd dEd €| gD
9B HW D IR Feal 2| YN BT A @ drg fRm w1 Ty T8
frerar g1 o9 U=l d<] (Muscles fibre) @1 40-100 &G (Stimulus) Uiy
AHTES P X W [E I SAfoid fhar IR 99 ueh gl feenw
(Tetanus) 3FA=RT # 8 T 2| A =<=ra (Interval) & uf¥ml &1
fFR=R ST (Stimulate) HR TR HIUYH HFY Agad A¥H H
(Amplitude) =R Qﬁa’ Bl 8, 3B ¢U AT WD (Treppe or
staircase) oMfAfHAT dEd B uE Rofa uRml @1 Scoeiierdr
(Irritability) Ud dm9ushA (Temperature) &1 ?{L;g{ & HROT BIAT B |

qH1M (Fatique)— IS TN &I o I dd e fhar SIQ 9
S Heger AR=R B9 BIdl Il B 1 3= H g8 U g9 ARl ¥ ugH
SO, Siafd Wepee fdegel el Bl U | g9 Reffa @l U ereprac
(Fatigue) ®ed 21 Ul &I SfiRioM & waiw #en fAew vd gaia
fasm fAem | &M g3 81 O | W og@rae (Muscles fatigue) 1
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AT 3 BRI A Bl ® ifd YRR # ofded aral (Lactic acid) T4
CO, B! 3RS ATAT UHf= 8 Sl & | YRR &7 eriemar § HH g
A= (Nervous) Ud IRIA® (Chemical) HRONT TR R &=aT T |

9N 9rfad SIfaY (Check Your Progress)

14, Raq N # 9T ST B

() D= T8I (@) oFd =P

(M) T D=d @) TH D=d
15. oI 1 TIRT & wrfra uel el 8-

(@) “Raa u=h (@) orfaa ush

(M) =TT uEh (@) wREa Ul
16. Ufee®d Ul # ot Sl 2—

(®) v (@) aod

(1) ¥ U (®) g3

4.8 U GHad & Rigrd yd SHI
SIa—ErRIf®! (Theory of Muscle

Contraction and its Biochemistry)

URRIT  (Muscles) @I U (Stimulate) &R« R FGagde
(Contraction) Td ffde™ (Relaxation) BIdT & | HIHIHIER (Sarcomere)
Ul Had d Sy BNl o] UAd UM d=] (Muscle fibre) aTed
df®1 d=] (Motor nerve fibres) W 9EtId BIAT B UG drdd
af=reT¢  (Motor nerves) U Jdpd- (Muscle contraction) D YR
FRAT E | O afe S Rt @& Hagee @1 Addl § SraRel afsarg
(Inhibiting nerves) HBARI ©| &l UR Ifudrel df~dr (Efferent
nerve) Td U d=f (Muscle fibres) JHIEe (Synapse) &Rd & I
fa=g @1 af~ar Ui |f | (Neuro muscular junction) ®&d & | 9
Iqreid @ (Motor nerve) & 3 Ul ﬂﬂSﬁ W FEH B § SEdl
UfeigRel Sige (Polyneural junction) ®gd 8| @Tad af~adrdll (Motor
nerves) gRT Ueirg JApd- (Muscle contraction) YR™T BT B |

Uh Raa U (Striated muscle) H 3@d H@T W ARTGISHEA
(Myofibrils) 9 ST &, I ARGMRR (Sarcomere) U Had i
ghIs BT o0 Brd 8| s9H ey ufeal (Dark bands) P A-gfedt g
gedh! Ufedi (Light bands) @1 I-ufgdl @gd g1 A-ufe (Band) AR
(Myosin) & WIEH & g1 BIdl €, Siafd [-ufg (Band) Tfded (Actin)




qMe U @1 a9 Bl B | 1-Ufe & A § Ua STgUR (Transverse) AIAPBT- YT a7
fovrote ug Brar ® el Z-3@r (Line) 1 Hed @1 f3reell (Krause’s

membrane) Hed T | A-Ufg D 1 BT AR WRT QI AR Eodl

fogrg <ar 8, foraer H-8= (Zone) PEd T | fereufy

Mgag uRE@l @1 SR (Stimulate) &R TR Hdad
(Contraction) Ud RIfI@= (Relaxation) BT &1 WMl HHad & |H,
ARBHRR (Sarcomere) UL Had Sdig § feiRad ulRad+ 8id g—

() A-ufg § @5 gRafia 81 81 8 W 99 SURYd H-8F
(Zone) oI 8l ST © |
(i) ST Z-@T (Lines) IrI-9 31Tl € |
(iii) I-9fg (Band) /9 & ST E |
(iv) =N Ha@ad & 99 fasm9 fdva (Resting potential) —70 mV 4
uRafa grar & e fagawr fava (Depolarisation) 0 mV & &

SITAT 2 3R R 435 mV &7 g91cqd fava Sca—~ 8idT 2 | Sd®]
fosar fa9a (Action potential) HEd % |

(v) fagaor wr afF@meil & gRT TRIfe®Iel (Acetylcholine) UaTef @
afser R SesE W oEnfad exar 8, Wi e fagfad
(Depolarise) 1 il 2 | f3reetl @1 uRw=Iar # gfg Bl & |

(vi) AITSIH M= d18% | 31X &I 3R IR Ul M 3r< ¥
qeR Bl AR fART 80 § | 39 URUIMEasy fhar fawa (Action
potential) fawfad BraT €, &1 U d=g W Haizd sar g1 UM
Hepfre el 2 |

(viiy Ue Hgaw H fagau  (Depolarisation) & ULA YA
(Repolarisation) @I fhar &l T S9® URuHAR®Y Ca™
ARGIATSH | Fderd € S tfded & A w emesifed g9
@ forg Smaws 2|

481 UN-dHad &1 fparfaell (Mechanism of Muscle
Contraction)

1. U-"ga & 9y B9 drd wifaes uRadd  (Physical
changes)— UN-HgGad WA ARAGRMAT & UCH fham< |
AT BT 8| AHIRR (Sarcomere) B HaaTiedl @1 SHIS
AT 8| I8 &I Z-discs & 919 B g BT T

Tf-dgae & 9Hg 7 Ufded fhame A fhame @& 4=
e € oo Iaifer § dagae giar § &R it Ryggsaw
BIC! 8 Sl o] $9 ¥99 I-band BIC 8 WK 8, H-disc g« &
ST 2 TAT A-band &Y oTHTs ReR 8 9 2|
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greg Wt 241



T=FT- YR 777 2. YoM -dgas & WA €1 a9 YRS 9Rads (Chemical
changes)— USN-AgGad & GHI  AHICIGHD STl
(Sarcoplasmic reticulum) ¥ Ca*™ 3ma+ qh BIH) AR @
fewoh ATP 9 TP BRHe T &1 gorg e & ford 98 ADP ¥ gael
ST © |

482 IAGA-AgHAT ¥ (Excitation-contraction
Coupling)

af@r = (Nervous system) @I ST, AFFH—URTT  JFATEEHA
(Neuro-muscular synapse) W UgddR diA®RI @& ofad  RRI
3 gRafea®ei™ (Acetylcholing) T AT &Rl 2 |

ATHTCMT (Sarcolemma) I BIch 2 | Ueil § IuRerd Na* ud K
@ Tfaeliel 81 | g7l faaR1 BIAT & | Na' 3= 3fax &l AR faaid
B € 3R K* 3= qieR ) R faRa & 81 59 W AdhiemT &
fagdid~oT  (Depolarisation) & T &l Na® wd  K' @&l
foeor YRIfea@Iei™ @& Adic T & W/® & SRl BT 2 | fagdiasor
(Depolarisation) &I Jg THT (Wave) AThicH H URY S dTell T-
ATl & gRT URRI & o<IR® 9N § ydel &l 2| fagdiesor &
AT T-AfTb1ell Td ATbieroad feqed (Sarcoplasmic reticulum) @
WRER R & BRI AlheAoAd feHerd (Sarcoplasmic reticulum)

B AT BT ) Ao R Tl T

AMHSH  (Sarcoplasm)  #  IuRerd  ArbieioAs  feaqa
(Sarcoplasmic reticulum) & 3} Ca™ JF WURD BAT & of
AR & R qIER el S €1 I Ca™ HBIwATH (Sarcoplasm)
H gae A 2| Ca™ IMIE AN d=gali (Myosin filament) @7
SARY AR & | sHG URVIFRE®Y Ufded (Actin) TG AR (Myosin)
& 919 19 {999 (Cross bridges) a4 & 3R U=l # Heged 8Iar 2| <4
e FHIG Bl ST @ 99 9 Adgaeiial d=gall H 3y Ca™ (=7 I
U AIbIrond feqed H amaw ol faar o 2

483 UeN-AgGad & g (Theories of Muscle
Contraction)

SIS vl § oot AqgEd B IR F oFe Rigra ufaufed fay Ty
|1 sl 4 U™ & Wagad (Contraction) Td RIfY@ (Relaxation)
fafy o1 T &1 g fear| ofed W Rigeal 7 9 daa @
Rigrd adam w7 # srgge fhy oa 1 599 9 9ed g Rigra
I B S dwiar 7 fF o udH R W o et @ daged
(Contraction) & \HI ddId/WifeeT (Folding) Tor Rrfdre=
(Relaxation) & A 3fdcl(~d /IAHIfeeT (Unfolding) B4 21 39
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Rigr &1 faftt yer & quie fbar a7 ¥ | @ wwr & fob Hagaw ORI T
dd UATRT I8dl © oidfd 9] (Molecule) UR A S H URER
UfeRIe BT § A7 T BT ¥ | AqEd uRadd & WHd €IS M
@ FAT RUMHD ST BIAT & (o9 HIRYT Adgdd ocd (Contractile
element) Id (Folded) 81 SiraT 2 foraw uell Hapfed 8 Sl & a1
Bl B Wl 2 odia 39 NMEM & oFe f[Iwgsll & gR1 9=y 8!
fepar |

Uel Hegad @ qEe @ fou eEfoiad gl &1 aoiF fhar
T B
(i) wdor Rygra (Sliding theory),
(i) fagga amaeia fagra (Electrokinetic theory),
(iii) smfqe g (Molecular theory),
(iv) Sive—aRwarE RIgTT (Szent-Georgyi theory) |

484 Ue-AHad &1 WU fHgrd (Sliding Theory of
Muscle Contraction)

39 figra @ &9 (Hanson, 1960) @2 a9l (Huxley) - 1965 #
R fdar| 59 g & IgaR #EM Ufded fham< dic fham< &
g WIHHR ® W H A T H-band @1 SR Resgad & | fasmmaRen
H A g P 89 gRT R ved €| Ueii—dgEd @ Wy i oo
TS SRR $U ¥ Ufaed awgell & dfhd Ml & 98 oI 21 39
1 o e & e 89 R gfaed ag AR awgell & IR fhaerd
21 39 99T I-band d2T A-bands & fRerd H-discs o B S & der
AHIR # Hga gar g ik U Rige ot 71 Wit &1 sMaR BreT
B ST 2

59 RIgT & SR Uei—dged F=failRad ushHl & oravid gidl

feoofy

=

1. ATHIFRAR (Sarcomere) Ul HHad & Shlg sl & | ADIAIR QI
®iid Z-ufedi (Bands) & A& & I 15 u BN B UAD
AHIR & 79§ A-Ufedr &1 9T ud| & A ®/R
(Thick filaments of myosin protein) Td $H® ‘Ml 3R I Ufgdr
@1 Ufded Uid @ gdell ®e (Thin filament of action protein)
ol Sl 21 I R SR @ s sreRen / Aaaeiia
JTa=eAT (Resting stage) # W-W % SR Rerd grlt 21

2. 99 Rgd UMl (Striated muscles) aTeTd dFFBT a< (Motor
nerve fibres) & R &< B & a9 I8 RIfId vd Hgpsdl © |
afdr a< U RRI W gRAfeadIel™  (Acetylcholine) M

RTINS gerel SNfad wR Haqgad ol URmsl (Impulses) T U= ¥ ST
greyg wrEHt 243
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PGS F waed el 81 U A ArpiwroHs e
(Sarcoplasmic reticulum) 7 YRR BT ATAGISIIed (Myofibrils)
qh HaIed HRal 2 |

: ¢ z Myosm z
X >°< >
§ é* 87 m""ﬂ\ \\H
e @M
l 00000
X s * Actin
Actin  Myosin
in " Acti Myosin
Myosin A
oyt s S ‘Cross -Bridges
KKK, el e a
koo e | e | 2
o o o - 4
Sl emal S
Actln Myosm
s koK e ;
Contracted Foldings of
A Sarcomere Actin

0 7= WA Y LI = ,

Actin ' Actin
IS

Myosin Myosin

Siliding Action

fa= . 4.20: Diagrammatic (hypothetical) representation

of the sliding filament mechanism of muscular contraction
showing also the cross-bridge in between actin and myosin
filaments. No. 1 shows the sarcomere in partially contracted
state. Nos. 3, 4 & 5 depict the sarcomere in maximally
contracted states

. 39 UYHR ARdS gRT Hared WRd /Ilddd IIRUMY Ui BHIfdrhT

& RS 9RT URll I (Awsaed-Myofibril) d® uged
g, U8 W e S 8 9| 21 39 UPR URh # dage
B B 39 YR Wi-dAged & 9w ufteri § srfes
gRacH B 2| Uf-Hegee & |AA Ufded UISH (Actin protein)
AR WIS (Myosin protein) @ $WR el & e &R
T ufed & TR H OB O B Afd A’ ufgd @) o
¥ oI gRad= & BT B 1 e U B WR 39 USRSl
g 5 M- W 390 AR (e-gR & FW & o | I qn
‘A’ UfEHT B Heg CH X@T QUIAE o @ O 2 Sudt aH
gRadi & HRY Wit I (Myofibrils) Favor a1 8IS & 9




g1 39 UPR W § Faged o 9@ 21 RO A | uReT g
USl PIRMBT B QHI AR Hgdd Ga1ed 8IaT &, b HAgad Ud
g feer # 99 iR B v O feem # el aiRer @ wefd
el B

4, F@Ha & T AN WR W HE I (Cross bridges) &1
(Rechette action) & A AN UM & wed Royd =i #
Waed o afa W Regd & qur el fRfYed  (Relaxation) ™
A B ST E | 39 BROT Yfded WR g S W W aTaN
SIRvIcIS

4.85 fagga smdeia RIET=A (Electro-Kinematic Theory)

59 e & R AR UIEE (Myosin protein) @1 &R 0D
(Negative) 3Md¥ll &I T (Chain) Td Ufdes d=g FHME AT H
FUMHS Td gcAd (Negative and Positive) Q1 32l @1 @relm arit
ST B 1 39 BROT Yfded dwg STAvE B ¥ |

Uell & Rifdrer eraven # M dwgell (®Tsfeed-Fibrils) & #eg #
®ls W fag[ar®yer 9 (Electric potential force) &I Ul ST © |
aifsger & Ut # S<ior omct @ AT Ca™t omE Wd B €| I8 Catt
AT THI UPR P dfegdr R Red 8 O & T SIBT FUNHD
(Negative) 3TdeT 4 @I AUel Afd HH & 9T © AT &S AL
31f® B ST © | Ca™ 3MIA 39 awgell @ RRI R Ruad 8 S Z-v
& WY B 2| 39 TR Ufaed dg 6T ZX@l @ R drel MR
Haifds eFaRd (Positively charged) T AR @ & arell HTT
FOTAfa (Negatively charged) 8 ST 21 39 UHR AN (Myosin)
BT FOMHS (Negative) MY Ufded & e-IcHA®G  (Positive) I Bl
AMHT FRAT B, 39 TSR Ufded WX AR W e § don ueh
A 8 Sl & |

4.8.6 U AHaT &1 3Mfad g (Molecular Theory
of Muscle Contraction)
SA™ (Davies, 1963) 9 gerian & T d@as H &1 YR & SRS

(Catalyst) BRI &xd €1 Uo¥ @, 3Ma=d (lons) Ud TERT Do
(Calcium) |
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e—— Sarcomere ———
|

A J1  Actin filament
tm | x___
ezt ; v [ i=na ]
CEE TR
CEREETRREED =
_ ca i l:x/
TP ;
| ! ' | é Myosin
! rl —— | zDisc filament
' i H-Zone
|

I
< IBand ———>

e —
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Lais. aan i amiata)
e
A
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w
Q
>
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R
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&I 9. 4.21: Mechanism of Contraction of Sarcomere

SAN & ATAR Todb AWM (L-meromyosin) ATPase TwollsH
@ A BRI B © | I8 AFAF: AU A (Cross bridges) & R
@ UM BN § T Al & AHET & BRI 39 W FUMHS (Negative)
MY BT & IR B o & g R W amafd ATP Suferct grkcft
2| IMAId ATP R Mg™* & 7 & HRYT RUMHAS 3MI (Negative)
BT | MR R N M1 RRT 0 ROMHS AT 89 R IF1 & §19
gfIdyT (Repulsion) BT ® 3R 3TN @‘g’ (Cross bridges) el & & |
S UBR ATP Afbd W A R BT B ARANHD  AfTdT
(Sarcoplasmic tube) | el HfceA SMUF U g & T
RN vd 9y & vfoeT 93 & weg I9Ae 99 997 <d €| 39 UBR
FolTcHd (Negative) AT FATG & SaT 2| ¥g (Bridge) @ AR
(Myosin) ¥ o-2ferdd (Helix) 9 @1 YgRT 81K 8 oIde fasmameaRen &
a7 Rer fagld ufdrdd o (Electrical repulsion) $USell a9 ¥ UddT ¢ |
SY ¥g YlAPyYl WHIC B SNl & S99 WHI sfcted g1 © 1 RUSel
99 9§ ¥ (Bridge) BICT 8IAT & iR Ufded Ragdr g 3R 9 A I
R o ATP |fha &3 # 31T 2| ARERINT & ATPase §RT ATP &I
ADP Ud ®iwpe 3] # fqufed il &1 ADP ¥ BRBIRITHRI & gRT
U ATP 991 ST & | 3TUReT ¥q & aFl RRI W I ufdaor 89 &
HRUT FG G Bl ST 2 AR Yded oUe WIF WR ST QI | IE A
R BT 7 |




487 UM-FHAT & 99 B4 drel rERANS uRad=

(Chemical Changes During Muscle Contraction)

Ul Hegae & W fforRed e oRad g &

1.

ATP &1 ADP # 49gaAT (Conversion of ATP in ADP)— Jg
gfrar UReAIRT gIe®iRwed (ATPase) @1 SUfReril # Biil T
ATP & U& BIRHIRG A &I 3] M BIdX ADP 1T &
T Herasy Maell Suff Tl d@ad § SuanT ol B I8
gfshar gARIfa® 1 &1 |l 2 |

fgfes wiebe &1 gem  (Break down of creatine
phosphate)— W1 ®If¥r@r # IuRerd forufes wivwhe (Creatine
phosphate) TcHR fhTfesT (Creatine) T HIRWBING 3Tl T & |
HIEhIRE 3 (Phosphoric acid) &T 319 ADP ¥ S[S& ATP &7
fomfoT et 2 |

Creatine Phosphate ——————» Creatine + Phosphoric acid

Phosphoric acid + ADP —— » ATP

ATP & ADP ¥ uRacH Uell a<jeil & dqgad & foy qRea Ioll
&1 W BT 3| ADP Ud HsPOs § ATP & U fAfor & fog
JMATIH Holl BIpIfhufed (Phosphocreatine) & fawoe & ure
B 8 | Bremifyfe ff g weafya faar siar 71 59 ufear &
forg Sofl @wRme & dfded Fd H daod I U Bl 7|
dAfed rd Tpd BT 2% CO, Td H,O # uRafia T 1 9w
dfded o IHd (Liver), URET (Muscles) Td IRIRE Hddl #,
R TeATSHIS § HTINd 8 ST &1 39 UbR IH aud Yo
Il © |

AT Bl ¢cHl (Break down of glycogen)— Uefl It
@ AThierod  (Sarcoplasm) H SURIA  TARBISE  ATP A
BIRBING FA @ ST B8 W I IR TGP Bl
T BRBE H gt 3T 2 |

Glycogen + Phosphoric acid — Glucose Phosphate

E\E,&T:ﬁ'\ﬂr SISHIThT &I §--T (Formation of fructose diphos-
phate)— U HIRMGT H I BN BRBS 3MD  JAITD
gffhamell & d1e hacd SEHIThe H 9ad Sl © |

Enzyme

Glucose Phosphate Fructose diphosphate

df¥ced wis &1 99911 (Formation of lactic acid)— Uz
DIRTBT H I97 Haciq S/BIEhe J: JHRIG Uidfharei & qg
iffed o # 9 oIl © fo9d ®el@sy ATP & 4 319 gib
B B |
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T FHoll BIEple
By &1 RoraiaR
ﬁ n
5 | R
\ o;‘V ADP
\ RIREE: A =% TaRe
\ TR
‘l ATP wgar &
N ‘
. CO2+H20
HsPO4

&I . 4.22: Chemical basis of Muscle Contraction

6. fufeT-wivbe &1 Ya: HIAWYT (Resynthesis of creatine
phosphate)— WMl Si¥@wr # fhufea @& RewmiRey™
(Rephosphorylation) BT | @& o=Nid ATP & TUd
HIEBIRG TRIE &1 31 el Blax fhufed & Seax foufed
BREHS ST Bl §E TG SNAID ol AR D

dftes TRIs § ge 9 U & oIl 2
Creatine + Phosphoric acid

AT U HIRMGT & Adbiensd b1 pH 7.3 BT B, W
Afded e @ TSI & I | J1E9H i (pH 6.0) 8 STl & |

Creatine Phosphate

4.8.8 ®INI T (Cori Cycle)

IRR @ UREN gRT Af® BRI A1 AT B & BRUT Uell H {o
foely gRads g 21 39 Sifwfharell & gRT uRdad+i # dfded ord
(Lactic acid) @I 9@ f@ren omar g1 I8 ifafear uRmi @
IR TR (Liver) § 1 Bl €1 9 91 URTcAl &I dRI Fh (Cori
Cycle) ®ed B |

Uell Haad (Muscle Contraction) & FHI W & TAgHIoN
(Glycogen) & TARPIIRTN (Glycolysis) faff & gRT ol (Energy)
ITH Bl § | TASHIARTT H IO~ Ugsfdd 37 (Pyruvic acid) T&
cifded 3l (Lactic acid) ¥ &1 CO, Ud H,O H 3ifeiIdpd (Oxidised)
B 2| I§ AMfhAr sa digar 9 Brh ® P dfdes s uRlt daege
¥ UBiIa el 8 urd 2 |



sfte frarla o1 ofte o v & wwa URET ¥ Jfded  TAPE I T
3l (Lactic acid) 1% AET # 991 B IE Afded I Hhd db
® gRI AN A wpiia T8 Bl g1 olfdcd IRl w<h ddsd H
yaTfEd BIdT 8 3R W e @ §RT dfded 3 Iad (Liver) # ggadn
2| Ipa ¥ ofded ard, Tagdo (Glycogen) § gRafid & ST & |

G § TARDIOA Y 7@ (Glucose) # uRafid gar 21 I®
e uEl # ugw omar R oo uREl # g Togae A
gRafdd &= fear Sirar 81 9= § St (Energy) ATP @ %9 # 3 2|
ATP Ufded wd w3 9 yga e © | U= H W9 fshar fava (Action
potential) TEaAT & 9 ATPase T~TsH & gRT ATP # fyafeq & wmar ®
3R tfdes vd Araie Affa 89 81 S99 999 9IhiR (Sarcomere)
IMHR H BT BT B | Mg™ M= @ IuRercll # dqgaw =& grr 2|
iR W afy dfcem &1 9 S/em 9 99 TR | g g ueh #
Hegad Bl ¢ |

ol Ha@a & gd iR a1 H S (Heat) ScI1 BI 1 §H SO
B ARPIF (Initial heat) Hed 2| W s & uva IS
I & gRT ST (Heat) fPReoR fRdpard @<l &1 39 &1 &l
Raax) / ufirelm™ &1 (Recovery heat) &&d & |

‘—' .L
B I a5 el wfdes
S SIS

(Cori cycle)

feoofy

v 1
RN

fa= . 4.23: Cori Cycle

39 UG (Proteins) & ifR< fouIy y&R & ema=i (lons) Ud
Sofl (Energy) & ¥ JMaeadhdl Bl | o Mg™, Ca™, K™ anfa | Ca™
M & IR H AR 7 e Srmwe fHar g1 w9 U @7 dfFa
T | SEIu /IS (Stimulus) U Bl & TG b Tfond Ieded
(Sarcoplasmic reticulum) # Ca™ ¥9 WA= 8 S © AT Fagd
fhar § wEIdr exd € dovErd I8 YA $oll (Energy) @ R |
AT AT %Irécgoﬂ-l (Sarcoplasmic reticulum) # Udfa &= ford Sid o T

€1 I8 fohar g <TeNIg I § | s w249




TITPLUINT THIT

250

fewofy

greyq wrEHt

e Sdd § ol (Energy) ATP & Uil 1<l 81 ATP % Ig ool
Ui TR doT @& vaHl SifRITAHRT (Respiratory oxidation) & UT<l
B €1 ATP & &l BT iR Tfded (Actin) Td ARIRA (Myosin) e
I H HadR YaeHEIRT ®Feldd  (Actomyosin complex) T
g1 U8 dree Wy vd dg T A Hgad AT g1 59 ATP 9 U
Soil R & Agad # wai| @l B, o: WY FHoll o forg fhufed
Hibe (Creatine phosphate) SUIRT H AT ST & |

Nerve impulse

Transmitter
¥
Coupling mechanlsm
Energy Actomyosm
substrate
(Eg. Glucose) ATP
(High energy
(By resplratlon) phosphate)
ADP
(Low energy
CO2 + H20 phosphate)
+ Heat PO + Heat * Actin + Myosm

&I 9. 4.24: Role of ATP in Muscle Contraction

Sd URRIT RIfore sreRem # Bkl & A1 Hegad A8l dR @ Bl ©
Tg ATP Tdsdhiod & fdged @ Ui gidl 8 I8 A0 3Mavgehdl 3
aftrs B B TR STARH ATP @ AT Ul How fhufed Wi
(Creatine Phosphate) &I IMMARd (Transfer) #% <d 8, &l W Ig
e Holl AU B ofl Ol 81 Sfd U & N1 Afed e bl
S far ST ® 9 feufed wivwe # Wufdd ol g SUART # R
STl © |

489 <Al U § HHa (Contraction in Cardiac
Muscle)

gadl YRR (Cardiac muscles) # a1 fafer dareia URMN &1 dgaa
fafr & @E 8kl 21 3MdT g&d H UW 9 91l U9—HIX &3 (Pace-
maker area) H U= B Tl I M A= Hasdw Haei
(Conducting tissue) & ERT Hdalfed BRIl @ 3R gadl Ul a=geni H
UEEdl § 3R SHH ¥ ST Udh BIRIGI W gAY PIRIGT H dEar o
faf=1 seXdoics ST @1 SR Adg @ gRT Fared &Il & | BIfrdT
@ FAE W ST AT B HHad SHly H AdicIgeRr  d
(Sarcotubular system) @ gRT WHdlfed BRI ©| Seidhocs [SWb




(Intercalated disc) SHRFT (Desmosomes) 200 A &< & U WA ® |
DIRGT | DIRNBT STaeE (Cell-to-cell junction) 31&H Hed FHd @
&3 AT B 39 &9 W HF g ufoRw gar € S 5 S<orr &
ofradr & el g # PIfeT @ SR § dgdr 9 Harkd wwar g |
IURRT |RT & SN (Desmosomes) HIRIHT A DIRGT & TP H
Ao gae Adgg Réaa @ gwfd 2 € 9 R te sl |
< I # orgesd e # W Hafkd o # wEdr axd 2| 39
B B B B 1Y Cat T BT P |

/ /
1. Relaxed muscle

v
7

Contracted muscle

/7 . ADP Actomyosin
o b
2. Actomyosin | ) complex

R o | 3.
/ CP\ Creatin;? +SP /
4, Shem e
7 Wssrsssarssoosliia s /
fa= . 4.25: 1. Relaxed muscle is charged with energy which it
loses as it contracts, 2. The loss in energy changes the
actomyosin complex, 3. The high energy phosphate recharges

the contracted muscle causing it to relax, 4. Creatine
Phosphate (CP) supplies the high energy phosphate.

4.8.10 3Rf&T Uz § FHaT (Contraction in Smooth
Muscle)

U1 |HSTT AT © b eRRad 9=l (Smooth/unstriated muscle) H Haga
HPHIAI UM (Skeletal muscles) & FAM AT &, difdh I8 oMd © fd
Hpad & F9g aRRaa Uil & ufdesT (Actin) Ud AT (Myosin) T
o H uRafda 8l 8 § | oA R W e B ol el
gl vt @& A @) 21 39 Ul &1 Aqge O BT 2| 39 9g
@ UMl # gedl uflRRi (Cardiac muscles) @ A Eas CARICY
(Functional) \ATFAT UT§ Wikl &, fa9Iy U | w@a: dreral (Rhythmicity)
H AT uRY Sl ® | Hagdrg e ¥Rl (Vascular smooth muscles)
H Parei URFT 9 FAMEAT U8 ST § e qF Ul g | ardd
Af~=@T (Motor nerve) @1 IToiT | IR & & |
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4.8.11 UM oI& (Muscle Fatigue)

1.

()

(i)

o

MH TR Wefad B B gig U H Heplad BB  qAT
TSRO AT B O § deT s9H  offded 3k (Lactic
acid) THIA B Oar B, R 39 QiR i daqad T @
U | $9 ST BT UM Hed © | Fga Bl gs U H ol &
wRg S ATP (fhufe wivhe / Creatine phosphate) @& SUANT #
3 & BRI & ABM Bl 2 | GN-UR dfded e & Tl |
I UR AT oIl e 8l ST IR DI g 8 il 6 |

ADdT (Paralysis)— 9 dobrel U =81 R W a1 gl iR
HIeA WET gl HR Uil A Ul @ 59 Ry orERer @
JAHar AT STETT Hed & AR U BT eERh (Paralysed) FEd
2| 7% qegan fedfl sReay aRass 3 SuRerd wft o= o
@ SAhe B AT UMl BT URUM UgA dell ATAd D]
(Motor nerve) & A< 8 & HRYT BT 2 |

®Ubdl (Shivering)— WS & R § -pW §v w7y & frg
TH AU T HUGUI 3 NI T Ig§ Dbl UREl B Tdh
3Mfed fhar (Involuntary action) BT €| SHH ®ig T Ica
TE B 8, O IRR BT B d¥ & U H T e Anh 7|

i< 9T (Oxygen debt)— AfHhd (Active) IRIRG B AT
IR b TEI IR H Sl BT Jg e ' ST 21 3w
ATP, ADP # 9&d Sl & | T@Isl &7 STReT/(Combustion) 3fferds
BT © | Bhs 3 foly aedd O, 3 gfd &1 &1 urd | 99 |
SR B g QT BN OIRR BT O, FU ded 2| o A=y #
TS B HH & § 9 AfH WeTd B FR TS IR U © |

UG &I IBR & B B

AT H§@ad (Isotonic Contraction)— HH=I 3faReT H Uefl-
Hgad Pl FHAT Heged Ped & | o™ U fedl 4R @l g8d
A H WM B 2, W Bl @ ol ® den aifee e
(Mechanical function) fFrfed &=l 2, 39 Rafq # dAgew &
afer /T & MU, WA et (Tonus) # SRRMET 81T 21 3
JHR & Hgdd Pl FHAH] Aga (Isotonic contraction) el @ |
9 Agad H gl e RIS ol (Chemical potential
energy) & I BT 20%-25% WRT ITf+ad B (Mechanical work)
S ¥Y § I BIAT| Y A9 H YD BT B |

A Haa (Isometric contraction)— $H UHR & Ao
4 URll @ TWE BISI T8 BRI §l W9 Pl Wl SEw Ul
(Stimulated muscle) 30 ¥R &I A Y™ &= # 3RAAL Bl ©,
TS BT T8I Bl A $9 UBR ® Adgad bl FHAI e




FEI £ | TN d91d SO BT & T U B el (@-Tonus) AP URT HHT
¥ o gy B R, Tt Brl @1 frsaree =€ gar R SudT §

3 el ol a9 & $7 § Yhe Bial © |
feagofy

4.9 U AHFT &I YHITd HA dld SRS

(Factors Affecting Muscular Contraction)

Uel Hqgae B uMIfad o dTel RS forRad 8-

(a) SR @I 3@ ud 3eRP  (Strength and duration of
stimulus)— Uefl SEvA @& forg €= # U gAqw wRe wd
JEUA DI YWERNEl 9 @ folu gEal g MREd s@fy
e Bl 21 39 ¥ad safy & wH wth 9 WY &7 SEuE
Uefl @7 SEIw T8l B I |

(b) T& @& 918 §URT IeIU- T YA (Successive stimuli)— IS
el S Uell @1 o AHY uRErq YA S fhar §iY a9 Ui
Q1 IR Hgfad s8R $9dI HIATE (Kymograph) IUSRU R
<T@l I Fhal 2| $9 SUBRY W &I db (Curve) I+, IR AfX
AT SEIUA UUH e P RIfUAT s@fy H fHar S a1 9
R ST 97, UReg GENT dsh UUH @ STV g1 BN | gD
U8l SEUT BT AMHN yWd W e Sar 21 39 YBR B dsh
Eﬁf@ﬂ'\’ JEIRIIYT s (Super position curve) HEd & |

Ife AT Qe R & dqgad @ |wRa & fear S a9 oef el
3 Hepfod & Wl 8, 9@ §RT Udh & a% (Curve) d9dT &
ST 9T 81T & | I8 Adbeld Wd (Summation effect) HEATAT 2 |

) |/\\L
o 1 NN

N\
i LN

&I . 4.26: Contraction One after Another
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(c) did &1 YHId (Effect of temperature)— HHTY YA 25°C IR
SIS el Ud Hepad-Tieral H gfg Bl & ®9 dushd 5°C
w® Qi fra ge o € afs s 42°C a1 fde grar ®
ag Ul @& IR &1 wifed oW irem 2 ueh # am Af¥egar |
gfg Bl 2 |

(d) IR &1 Y¥Ed (Load effecty— ¥R @& HRU o &It (Latent
period) 9§ SIAT B, oiffhd WHa U4 YR VAT S WAl ¢ |
Hgad &1 dadr g S 2|

(e) fR=ax S&uAl &1 Y9G (Effect of Continuous stimuli)— IfS
Uefl &I FR=R SEud fay R 99 SEuEl & R AeferRad
TTd B B

(i) Y g (Staircase phenomenon)— IfE & U= &1
R IS X F S fRur W a9 uRfe 3w
HAgad dR-4R 9gd I1d 8, g7 % Al & T HR B
3R 93 S § |

(i) feSTg raRAT (Tetanus stage)— YRR &I AT &y
WM @ Ul g8 Wepred B} g qd Refd # o
1/10 WHUS H IO M Wch ® | afe ufdral &1 fasm ®
M W ol SEIW fHAT SY T Ui Bl AaReT H €
JEd B 3 3R] Bl e PEd €1 SHBI I HUR DI
3R 9T ® |

(iii) oI®™ (Fatigue)— I U3 & o IHT TF Sard foar
G A7 S¥H Hegas fAR=R ®¥ BIar 2 3k 3 o Ig ULl
9 AR H Ugd G, O9 $9H Ndgae fdodhd \El 'l
areT | 39 R &1 U9 edrae (Fatigue) ®gd 8 | U2 &l
TS @l g AT e vd ygia s e |
[T §X B I © |

491 Uz A@ad @) sitfsial (Energetics of Muscle
Contraction)

el Hgad & §HI RIS Sl (Potential energy) TSl SHoll § dad
Sl 7 | g8 RAfdS o1l ATP 9 U<l 8kl & a0 A ham<d
R 8 9 2| WRi-AgET @ 9 | ATP 9 U6 POs e 9%
Bl ST 12 ARl Holl Jeh HRAT & Sl AT H IR &
Sl € |

a9 el § ATP &1 o+t 9= =8l 8l § b 98 3ifde 999 d%
Agae Reafd # ® 9, o/ 9@ o ardfds Refa # amer
TP 2 |




17.

18.

19.

9N 9rfa ST (Check Your Progress)

20.

Ul Hegae & I ol Bl g T g

(®) v (@) <@

(M) ATP (&) TS

7 % & PF-a1 dgaeia ude w=ft &1 g 2
(@) SIOERIINT (@) A

(m) ufees (=) wh

el g w1 auvr g 5 gfcrarfed faam o |
(@) Tag g

(@) T, g

(1) (@) qer (@) <

(@) IRE. Sfad

U A HHET @ PR BAT B

(@) ufde () wranf

(1) (@) qer (@) < (&) I e

4.10

U=t yarfa Siffae 9=l @ SR (Answers to
Check Your Progress)

G)

)
)

g

=)

)
)

Tz a

8.

9.

10.

11.

12.

13.

14.

3233

G

)
)
)
)
)
)

€

G

)

15.

16.

17.

18.

19.

20.
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411 9RII (Summary)

UG @ Ad afd o AR Ui e o ¥ afsa &R
Ul TRR H B B FAT ©l WK OB TG H AJew fafre
(Enzymes) 3fR Chemical reaction 3R 8RAM & Agg 9 4 BAT 8 IT

IR ARD I I IAT |

9 U8 # U & Hepad iR RIfYed &1 e ad | T &l

ygrg fohar rar g

412 = greqrdeil (Key Terminology)

R’NWT (Neuroglia)
SIATI[9eToT (Phagocytosis)
AT (Meninges)

R’Bﬁﬂ? (Neurons)

Uhgdrd (Unipolar)

fagdia (Bipolar)

gggdrd (Multipolar)

<fg® URS (Somatic motor)
o= IR& (Visceral motor)
AT (Synapsis)

Uefl Sad (Muscular tissue)
IRga UeiET (Striated muscles)
e Tt (Smooth muscles)
g Uit (Cardiac muscles)

4.13 W-YATHT YT Ud IJXITY (Self Assessment

Questions and Exercises)

oy ST U (Short Answer Type Questions)

1.

2.

qfSepT =g H a1 IR BT Hagd wR fewel forfed |
frfeRaa w fewoft forRa—

() SFE™l afd a=

(i) Tf>rp 3MMAT Fag

(iii) a~=w Hagd it



(iv) gTgdor Ud IS TITBL-UeNT FHTIT
(v) ArfesTa—drefe o |
3. f=fefed wr wfea fewoft forman— foroqofy
(i) gedr ush
(i) uRm™l @ o7
(i) TN UHIET |
4. =gl <1 w wfera fewoft fora—
() eTad Bret
(i) T LA
(iii) T @1 it |
5. foer I R feooft forar—
(i) <=
(i) feo=
(i) el @ FapaTeierar
(iv) U=l &1 Sraxirr SEue |
6. UTH Hege # dfcardd T & PRI B goiF DI |
7. ffafed @R femoh forRag—
() = frgra
(i) Se—dTs
(i) XRga TN BT R
(vi) TRET—{harm< g
(v) UN—HGaT @1 A e B |

<l ST ¥ (Long Answer Type Questions)
1. OFS®T AT BT HRBHAT § Fagd Yormell &1 fIaxor S |
2. TS M &I gRAT SIS | T BT Uwor fafer &1 afewr
oI BT |
3. dfvsel d=g # AT YR B Hasd fhar-fafe &1 wwesy |

4. afer AT @& 2? el Arafo-8 afser o W M @
ITH AT FART BT qU DT |

5. df~er gRad= & diiie! qasmy |
6. VA & dfsT JMdT & Uyor fAfy &1 goi HIfu |

7. ARSI AT H®1 8?7 DT U Yo qol Rest w fed yoR | o
Qﬁlﬁﬁﬁ?ﬂﬁ? mwmzﬁ 257




TITPLUINT THIT

258

fewofy

greyq wrEHt

10.

11.

12.
13.

14.
15.

RSB AT a1 8° AFFDT A< W AADT AT & U9oT &1 Iy
ST g T |

el fhe dEd 27 999 ¥ 9 Ui fhad geR @1 Bkl 8° o
R |

Ufesd Ul A AU @1 |He 8l? fdesk & agER faf e geR
1 Veod URMIT &1 auE B |

ol BT |

HbTo, AT T RRad U &7 AR=AT BT guia HIfoTU |
Ul Hged & 9Hd B drd Hifdd Ud IEte gRaddr o

ol BT |

IRad U= I @1 WA vd UR H@ad &1 wiide! B GHe |
FerSibal & A= yeR @ Ul &1 fdaver Afe qem ueh
Hpad B IR fohar &1 9o HIfoy |

4.14 P Ui A (Suggested Readings)

Books of MP Hindi Granth Academy
1.

10.
11.

S A A o B

Parker & Haswall Text Book of Vertebrate Zoology
Kotpal, RL Vertebrate
Jordan, EL and Verma, PS Chordate Zoology

Rastogl, VB Organic Evolution

Singh and Chaturvedi Organic Evolution

Ernst W. Mayr Evolution and the Diversity of life
Colbert Evolution

Verma, PS and Agrawal, VK :

Cell Biology, Genetics,
Molecular Biology, Evolution

. Verma PS Animal Physiology
Nigam, HL Animal Physiology
Wood, DW Principle of Animal Physiology



12.

13.

14.
15.
16.

Berry, AK

Prosser, CL

Goyal and Shastri
Shrivastava, HS

Lehninger

Animal Physiology and
Biochemistry

Animal Physiology and
Biochemistry

Animal Physiology
Biochemistry
Biochemistry
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SHIS 5  3d:ATdl Yo

(Endocrine System)

TRAHAT

5.0
5.1
52
53
54
5.5

5.6
5.7

5.8
59

5.10

5.11
5.12

5.13

5.14

gR=rg

LD
PIESHINCIRtEaN
YRy U1 @1 AT
TSHIERIIGTS R a1 31y urfel
UfSABTRIUIBIS NG &1 HaT
551 U fewefeor
552 U TR /Ui TffdT AT ShivsgelRa
553 URI geexHfSar
RIERIUIGTIRE
UR et & wr
571 URARRUGRINE & $1
572 RISRUGRENT & BRI

5721 ¥ YIYY HAGUT

5722 AfYYYHI a0
5723 EIUGRNIGCH!
IRRIsS TR & IARAAT Ud B
IRRIfFTT & B
591 URRIgS @ AfFHTdN Td T
TS U & AReAT Ud B
5.10.1 TgIFel TR & G

5102 TSIFdl Hicdd Bl GYal
TSI T @1 Seldgl Qeaasid e
Ut Weel &1 WaT Ud B
5.12.1 Ufgiferd ar i=fth
5.12.2 Ufg-ifer 8MF & g9
5.12.3 TR-VGHF 8HE &7 99T
5124 Ufgal U & BRI & Srar &1 e
RIIRRTZS, AT UG o Re~ fgfidri &1 ST ud &rd
5.13.1 IRIUARRISS & AT TG BRI
51311 WRMRRsS Ifr & A=RET
5132 IRIUMHNE @ B
5133 IRIURRTss & JIBTag vg T
51331 3CU-AGUT
5.13.3.2 3Ifq-TATE0T
5134 IREMRRES & o
qTIHH UFRI B G Ud B
5141 AT B NI T
5142 JTIHT UfRI & B
5.14.3 ATIAN BN ® BRI




5.15

5.16
5.17
5.18
5.19
5.20
5.21

R & €17 E B WA v B
5.15.1 AT
5152 IR & g1U Aqg B A FReT

5.15.3 e[
TR UG HIST Yoia- STEIE Bl BIAd!

O IIfT SR gedl & IR
AT

q& Tl
G-Il I Ud I
NEREZRIGU I

50

yfR=a (Introduction)

g, afRrl iR I 9 #ed € 3 fhad yeR fe B &1 &k
Pl INR T § R BRI 2 |

51

S2¥Y (Objectives)

AT TRIAT, dfdl a1 & AT TN g9ThY INR I a9
g @ €, (Endocrine glands) & @Ral uaref fdear @ o g
PET B T DY BRI BRAT 2, Jgl FHIAT ST ¢ |

5.2

yferl & yaR (Types of Glands)

gof IR Y fAafy=1 fepamst & =7 &1 ad o a=i T fhar
ST B—

(@)
(ii)

df*3T a1 (Nervous System) Ud
=&l - (Endocrine System) |

(i) df=®1 = (Nervous System)— I8 U& 31w (g i & &

Jterar fd1 ¥ w1 (High speed delivery or No delay service) @1
Aif R # @M 9 uRadwl & UMd @l g WA
aferrell g1, fagfd uRomsll & ¥4 H HeIRd dRe Ad IRR &
gHTal / ufafshameti &7 =T oxdr ® | 39 A=t fhar &1 g
AT 3aead 2| A IR H Y AT 39 UHR DI Bl ©
6 SH@T o= frg 29T mavasd FE Bar ®, S9eT e
NG AdreTdi / ﬁ (Chemical messenger) §RT fdhar ST & |
9 RIS gdl @I 8= (Hormones) H&d ¢ |
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(i) 3=-&ATdl T (Endocrine system)— I8 IR H 7=< T, HB

RIS R Uil BT @I b H Jh dRd, SUTIEd,
giE, T4, IO, Y 3 e fhamsil &1 =0T aR Silad
D IRGUSAT BT IATY QAT & | A TR qAqT S99 SAfaa
3k 1 B e I A o1 = G PR o M) I B B | 5 R S |
(Endocrinology) ®8d & | §9 O & HRIYIMC! H A9 a1 Uqd
Bl 8—

o Tud fARme ufert dor FIRGN HB Ta I[EAl B e

TH H B BT B

o T S THRAI & Of IR H Hagd IRl ¢ |

o I TS INR B PIRNGRN R F4T STerd ¢ |

FHASIHAT & IRR H UfeE gdeifer® Sdel & 9ad (Folding)

99T 2| I8 R IRR & 9dg WX AT INR & 3 & Irex Rerd
IRl Sl 2 | g8 ufRerit O UeR @ ekl -

1. SrereATdt afer™at (Exocrine glands)— U an%‘fﬁ'{ﬁﬁ Tferit €

AT 3P gRT Enfad ueret il gRT s8dR gwfRId SfT
faRIy ¥ ugad] UM ST © | g1l AfIBRITh AT Yol UfRril
(Ducted glands) 1 ®&d € |

JETERVI— IPhd, Wa Tl aR aferl, 3o aferl anfe |

. I=a-=ATdl ufer™T (Endocrine glands)— (Gr. endon = within +

krinein = To secrete) U AfABIIE TR € T 399 WA
ueref T b H Gh Bl B TAT Wh FAD ATITIBATIAR
HIRTBIS § UgArdr © | 39 ARl H Afereil w1 wME BT
2| SAPB! AfABIAET a7 3ol IRl (Ductless glands) @&d
g1 39 uferl | enfda e ueref & gMi=F (Hormones)
BEd € |

JSTERV— IARNTSS (Thyroid), TS (Adrenal) 37fS |

. fuf3r@ ufreral (Mixed glands)— I8 §&3 39 KGRI G|

g1 A gy aferdt g1 3 qrererd den sraEdl dF UBR
A BRI HAT & | 3ADT AN WA Y BT B |
YBQIeXV[— 3R (Pancreas), 99T (Testes), 3SR (Ovary) |

Il a9 (Endocrinology) d&dd: 19di dm 2041 &l #

o gom 2|



|AYLH WIshicd (Secretin) BHM @1 @il & T3 ofi— ST T
1. AM9 IRR F FAfeRed sra-amdl afrl il SRl &
(a) YW Uf®y (Pituitary gland) forugufy
(b) RIS Uf2I (Thyroid gland)
(c) Sﬁﬁﬂﬂ?ﬁ AT USIel UTf (Suprarenal or Adrenal gland)
(d) URrermsRiTe ufRI (Parathyroid gland)
(e) TSAH UM (Thymus gland)
(f) Wt s (Pineal body)
2. i3 afer—
(a) 3IRNY (Pancreas)
3. I AN~
(a) <o (Skin)
(b) SMHRTY M= TifidT (Gastro-intestinal mucosa)
(¢) gd+ (Kidney)
(d) SI< (Gonads)
(e) ST/ SIRTY (Placenta)

| HUTH! U (Vertebrate animals) Ud A & BHA
(Hormones) 3R S9! AT B dTell UFRRIT & GRaAT, St onfe o
FHEMTT BT 8| 999 UG I HUSdH] YRl H -l afRrli &
IR {E 3T T Al B & TG I ©, 37 T4 DI AT BT
A A gferdl & A 8| A9 SR I WA 9t & fafte
AT & BRI TAT SR AT R drell WRaHN, INR F Refe &
AR TTHd @l TS & | Tl f=faRed geR 3—

(i) PUTelg I=a-&1dl Yferdl (Cranial Endocrine glands)— I8
IRR B MY 90T a1 ARTs H Rerd & g

SeTexvl— Uiy (Pituitary) T ifergel (Pineal) |

(i) O I=a-edl Ff~er ™l (Pharyngeal Endocrine glands)— I8
T &5 AT 9D M- Rerd Bl 2|
IQME— IqRRIGE (Thyroid) Ud WRRIRIEE (Parathyroid) Td
IIIHA (Thymus) |

(iii) ST I=-EATdl Ff~2r AT (Abdominal Endocrine glands)— I
IR H fHAT Y off T # a7 of T | wHfRa v B
JQIevU[— 3N (Pancreas), Usi-ial (Adrenal) |

I3
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(iv) 3T WREATE  (Other Structures)— STATSRI-ITIRY TG
(Gastro-intestinal mucosa), ST9¢ (Gonads), gd$ (Kidney), <=
(Skin) U9 3f4RT/WR1Y (Placenta) |

5.3 WYY uf~er &1 G¥aAT (Structure of Pituitary
Gland)

ARTSS & MR W SV (Diencephalon) WRT & g &t fafy #
Ggl (Skull) @ TGS AR @ JaT cRidT (Sella turcica) JfEaT
(Cavity) ¥ Rerg &Il 81 98 X @ @ & FMHR @I IUS! SHddIY,
THM IR (Reddish grey) I @ AT 2| I8 UM SHUSIgAH
(Infundibulum) & T T 9= (Stalk) ERT ARGSS & FRIURIGHA
(Hypothalamus) SSRGS 2 |

9 UM & AN T 1.3 WA BT & | 9 AR &I Sid A
3T AN W ULE 91T dF 10 mm x 6 mm TSI AERIA (dorso-ventrally)
x 13 mm 9Tedia (Laterally) B1dT & T goUl § SHHI MR 05 TH A
0.6 UTH TAT AR H 0.6 UM & 0.7 I¥ IF BT | §9 U &7 9R
I (Age), oI (Sex), el sr@Relm (Physiological state) & ITIAR
WW%IWM(Woman)ﬁa@ﬁ?ﬁ%IGﬁﬂqiﬁfﬁﬁW
It 40 a¥ @1 I q@ FE UFM ghg aRar B R dR-ER et 2l
Sl § 1 ¥8 Ul YT B g T Bl va 3 dfeglg ® od H bl
g1 3P ADBH UNSd /1D HIS (Rathke’s pouch) ded & 559 Ul
P T N YOI AR & S ard (Diencephalon) ¥ faaRid
gar 21 i fRem & w7 SH 91T omud # fdax U got afr &7
T B |

A Yy ufer 3vsa (Bilobed) Bl 81 STHRG
(Anatomically) ng@ W AW W Ulfd (Anterior lobe) TG UTd el
(Posterior lobe) TR IRl 8, <ifh WeiA® g 9 @R ¥ <@
R Jg dF fuvei—

o%T‘JtIT%T,
QWQT%[@
o TUYY TIfT BT IT BT B |
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fa= ®. 5.1: Endocrine Glands; Structure of Pituitary Glands

A W fUve @I 31 ulfed /U eI (Anterior lobe/Pars
distalis), ¥ five @I #eu ufel /Ui SveHIfeAT  (Intermediate
lobe /Pars intermediate) T IRR UT@ fUve @ uwyw urfer AT

*RIETSUIHISRE  (Posterior lobe or Neurohypophysis) ®&d & | =l
fivs UdH-ga | YOI (Embryologically), 3iifc@l (Histologically) Td
fhaTeT® (Functionally) gfte & =1 810 €1 o1 uifer vd Aeamer uifat
Bl fAeTHr YSHRRUGIERTT  (Adeno-hypophysis) e ued difel &I
*RIESUHTSRE (Neurohypophysis) Had 2 |
JeAeelt I & gRT <@ W 39 IR H 6 WFT B &
1. Ul fecfera (Pars distalis) a7 9T QoEIRAR (Pars anterior)

T TISRIeE (Pars tuberalis)

URY gUexHIfSAT (Pars intermedia)

Ui Faiar (Pars nervosa) I1 <lled Farad (Lobus nervosus), T
U URSIRAR  (Pars posterior) /WA g=h-eigail  (Processes
infundibuli)

5. HifeTT THF=T &ifh <gaR RRTH (Median eminence of tuber

cinereum)

6. ghUSIger / fieyed &1 9= (Infundibulum/Pituitary stalk)

A w0 DN
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Mamill . .
amrany pody Optic chiasm
Subarchnoid .. \ 4
space
o ¢ Neural _ emie}]deiige ! ﬂ Hypophyseal stalk
2 stalk " Pars tuberalis >
i o
o Infundibular @
g stem Pars intermedia 3
> =
= P <
2 | Infundibular B ool 3
3 5 'B istalis k)
2 process LN 457 o s
Archnoid P 'E?' %
membrane Fe”fs eum
Tentorium ¥
of sella - @; 63
turcica _.*
-~
Subdural ?{" {’Eﬁ‘ﬁ
space
Pons Residual lumen Sphenoid bone

faa &. 5.2: Component Structures and Systems of Nomenclature
for the Pituitary Gland and its Anatomical Position

U SeRHISAT (Pars intermedia) U fecfed (Pars distalis)

H Uh JRErRY W (Interglandular cleft) §RT Yo 8IAT & | UM
RIRRRIRIEIE (R A USHRIUERRN (Adenohypophysis) I o<
TogelRA (Lobus glandularis) ®&eTd & | i< &9 91T afsFda 9mT
(Neural division) IT =IRIEIUIETSRRT (Neurohypophysis) HEed! 2 |

TSHIBRUIGER™N

(Adenohypophysis)

RIBRAUTGISRE

(Neurohypophysis)
| I
| | | | |
o Reeford o cqfor U s e o ghSIgeT

(Pars distalis) (Pars tuberalis) (Pars intermedia) (Lobus nervosus) (Infundibulum)

T T Shi~egerR Uae
3FT Uit (Infundibular process or
(Anterior lobe) Processus infundibuli)

g grfer

(Posterior lobe)
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[
UfSHe™T ghi~egelRd /
(Pediculus infundibularis
or Infundibular stem)

I
qoadl ghI~egelRd
(Bulbus Infundibularis)

oeq

(Labrum Infundibularis)

faa &. 5.3: System of Anatomical Nomenclature for the
Hypophysis/Pituitary Gland




54 USHIBSRIUIGISRE a1 3771 urfer
(Adenohypophysis or Anterior Lobe)

Jg A1 &1 3 fUvs & 1 f6 Tl F1 &1 B § aden gl afr @
2/3 9N 9911 € A1 Gy Uy &1 75% WR 37T uifer # BT ¥ | g
Il (Origin) ¥ 91 &5  (Embryonic Pharyngeal region)
@1 gaered (Ectoderm) &1 df2gfg (Outgrowth) ERT Bl 2| $F BRI
SABI EUTEIERITA  (Hypo-physial) ®8d | STH s YR &I
PG gapR Ufhdl § JaRed skl 21 59 afa gdiefiferaa
PI¥®TT (Glandular Epithelial Cell) @& da-d= #§ = ®R¥1®1¢ (Blood
capillaries) Ud =B WA (Blood spaces) &4 & T Jg WRT BISURNH
A I arzarsll (Blood vessels) @ T RT Sl R8T & | 39 O &I
SRUTETERIT farf@®r @ (Hypo-physial Portal system) &&d & |

Neurosecretory
cells of
hypothalamus

Hypothalamd
hypophysial
portal vein

from cricle of
willis

lobe

l Intermediate

[ Anterior
}
lobe

P

Vein Neurohypophysis

Pituicytes

fo= &. 5.4: Endocrine Glands: Diagram showing Relationship
of Pituitary with Hypothalamus of Brain

TSFIRIRUIHIERT (Adenohypophysis) @ < W 8l 8—
(a) urd feefer™d (Pars distalis)— I8 e ST WIT BT 8, $HH
T IBR B SIRMGN Bl 5—

(i) @mMifthed (Chromophils)
(i) URTEI%ed (Acidophils)
(iii) <=Af%ed (Basophils)
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(b) U= e:q\a-\}ﬁm (Pars tuberalis)— 3Jg dd (Stalk) P IRI
3R TP PieiR (Collar) & U H BIdT 2|

(¢c) Ui gvewifsar (Pars intermedia)— I8 aife< f2d &5, <M
uiferal & ®eg # U ST 2

5.5 UfSATBAUIGISRNT &1 GXaHT (Structure of
Adenohypophysis)

UGS RN & 3r=Ta—
1. 9N feeferd (Pars Distalis),

2. U CYIRferT (Pars tuberalis) Td
3. ORI ZUSHIFSAT (Pars intermedia) 37T % |

551 urd fexeferg (Pars Distalis)

UfSARTIUIGIERINT &1 T8 9T 75% BIaT & | 399 guiiforad Sl
(Epithelial cells) @& =™ (Columns) IT f4vs (Masses) U0 S & foraH
3Md Ih AR (Blood sinuses) &I & | 2 (Schoneman, 1892) A
[qdgeH W gy U @ FIfvERT & yeR # fAftedei @ gwi
T fSeferd § 9 IR &1 PRGN urf Sl 8-

(a) TRTSIfheA (Acidophils)

(b) d9If%e (Basophils)

(c) PP (Chromophobes) |

qadE | T 9Eem orar ® e Ot e W 6 R @

DIRMGTY 6 YIH BT FAIT B 2 |




AR &I gfg 8MH (Growth hormone) Td olacioifd BT I

Colloid Acidophil Sinusoid

Chromophore Basophil with gfanules
in cytoplasm

fa= &. 5.5: Histological Structure of Pars Distalis

(a) UHISIf%ed (Acidophils) SRS MFH =T B

wfad fhar ST ¥ 1 39 SN B wnfad e @ fw gerd BiflieTd
Bl &

(@)
(ii)
(@)

(i)

AHEISIU® BIRTGIY (Somatotropic cells) Td

daercifud BIRGIS (Lactotropic cells) |

AHeiecifie BB (Somatotropic cells)— IE  HIRHNT
USTHR (Oval) AT MR (Rounded) BN & | g7 HIFBRIT &Y
BIRMdTEa (Cytoplasm) H &, Mo HOTHNY (Round granules)
ol S & T SR 350-400 pm BT §1 I8 BIRIBIN
MR=1 (Orange) G @& gNRI IIFRRIT (Stained) BN B 39
Pifvrmell < (Tumours) &  HRY UShIFFell
(Acromeagly) T4 TTHR (Gigantism) fIFl a1 0T BT B
T PIRTERT B o— VRISIhed a1 HI%hed (o— Acidophils or
Organophils) ¥ H&d € |

dacicifie ®IR¥@N /ey a1 E-Xfusifeew
(Lactotropic/Carminophils or E-acidophils)— 39 ®If3radrei #
BB A g TS ATBR P! Bl & STTHT FMHR 600-900 m
BIAT B 39 PIRGRN @ |=l yo- g% (Reproductive cycle)
T AR = Bl 2| 9 BIRGRI @ W TiEwer
(Pregnancy) Ud olac¥M (Lactation) & WHI 1S 8Kl | SH
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PIBIS BT MBR AUSHR (Ovoid) IT dreigardR (Elliptical)
BT © |

(b) 991 (Basophils)— I8 fafi= &R @ HIRMENT 8kl &
Siifs I yeR & ¢ifU® (Tropic) EMINT &I ST & &1 I8
DIRIBIY ARG A (Staining method) & ITAR FfIRET UHR &
BIcll &

(i) RIS HIRGIT (Thyrotropic cells)— IE DIRHN !

ggHoiTdR (Polygonal) Tdh Gouetey g<h (Nucleus) Bl B b

BT MHR BT BT 8| 37 HIABRN BT Ny ¥ (P.A. Schiff)

AR Vcelelss AT (Aldehyde thionine) @ 1T SRS

A W BIAGERN B BTG (Granules) etl-S+1  (Blue-

purple) fe@E < €1 omRiss UfR1 & 3MUer™T (Ablation) @

BRI 39 PIRBRN b1 Afd faR (Hypertrophy) & SIaT &

S BIRIBIAT BT dgesad (Thyroidectomy of cells) HEeTdr

g | 399 §RT TSH &A1faq forar Simam 2 |

(i) MASIgIU® A1 DXIF  (Gonadotropic or Castration)
PIRTHIN— I8 DIRGN T AT g8 (Polygonal) BIciH & | 4
DIRGIRT H M M OGN (Granules) IRl I €, SH®T
JMHR 100-300 pum BIAT & | T§ BB ST & Sl & oig 9T,
e + Uceieiss ™M= (P.A. Schiff + Aldehyde thionine) ¥
PRSI Bl €1 I8 PRSI FS, LH/ICSH EM=T &7 w0
HAT 2 |
(c) HIAIBGIsH (Choromophobes)— IUTh HIRIGIT & IffaRaxd

HAGIeT  (Choromophobes) HIRGIY IR S &1 39 HIRTHRIT #
DIAMh PIRTGRI DI Vel BIRTETE (Cytoplasm) @1 AT HH URA
STl © 1 39 PIRGRN # BI-Biel Sdl HOdTY (Secretory granules)
TR Sl &1 U8 BIREN wEn & foly eTRféd (Reserve) IFTHY
BIil 8—

(i) < UI™ (Blood supply)— 9 ¥ H b UG JUIRR
SRIUTGIIRTIS &9~ (Superior hypophyseal arteries) @& gRT
USRI fHar ST 21 991 §RT QT UBR &I b il & gRI
ITh UGH fHAT ST | VUM UBR B [h dlfell gRT e B9
I 3RUIfel 1 b U fhar Sar ® @R fdaR@r (Sinusoid) &r
A B 1 SR UPHR Bl AT 3HUSIger g (Infundibular stem)
H ofIpRN & e (Plexus of capillaries) & §RT b Uad
fopar ST © 1 I8 BB STetd (Capillary plexus) BRIUTHIRIRTRI
g=1 (Hypophyseal stalk) & @RI 3R U THoUl H@T I © |
@ Mferell (Gomitoli) w&d 8| ®HRMBT e (Capillary




plexus) &1 frarf@@dr RRT (Portal vein) § Gerdm g Siifd o #
3 ulfer @1 f3aRa®T (Sinusiods) # GerdT 2 |
¥h U BT YS GIRI A UMD —8uIbrIRe fHarfedr
@ (Hypothalamico-hypophyseal portal system) 8T & | Jg 3T
urfdl & @9 (Secretory) w1 Bl fFRAfEd wRar g1 dHoxAw
®IeX /fdaR (Cavernus sinus) @ ERT R UIfd &1 WH dEX o
SR ST 2 |

(i) af~=®T s (Nerve supply)— SH& Ul U0 UT & & o
Uil &1 RO afdr a5 @ §RT Bl © dfdd ddd |/
qfesrepT awg A1 1 SN GHI—SAUBERET u | A1 R e
3l (Cervical sympathetic) @1 IdT Sfefeh (Cervical plexus)
A TRROE Bl 21 I8 U U W aedl dArad  ardry
(Vasomotor nerve) &Il & |

552 Urd cgaxferd /urd ferar a1 sehi~sqadRy (Pars

Tuberalis or Infundibularis)

U TIRFE  (Pars tuberalis) WRT  JIadd  URkd /IMABH  DIC
(Rathke’s pouch) ¥ fa®Ryd grar 2 | I8 w7 U fe<fere (Pars distalis)
@ UM Ud $EY 9HEd I8dT B | U <gaRfe™d (Pars tuberalis) 25 9
60 um HICT BT § 3R THVSIeR I & IRI AR TP Bk a9 o
AT 9T g (Stalk) @ SFT 9RT &7 3R BT 2| 39 W H GIHR-
TARDHR BIBTE (Cuboidal columnar cells) B &1 3 BIFRDRN H
3M® BICT FBOTHY (Granules) IT Hlelgs dx (Colloid droplets) BT € |
HAIZEIPIVEAT (Mitochondria) B¢ B€ (Rod) & 9 Ud BT fordis
(Lipid) @1 €< 1 9=l Il 2| g\a suiefiferae Sif¥rmreni (Epithelial
cells) % AT vd {B BT URTSIBITd (Acidophilic) Td S¥Ifthferas
(Basophilic) @RI U SRl 8 | 99 SUIGTS I (Hypophysis) H
9 HIHERN # fd AT # Targdo (Glycogen) WY ST & | HHI-
P PIRGIY gReHY (Follicles) S 21 Ui SgaRferd &1 B
H1 3l TH T T B

HIAGH Hdd B Uh WR U IR DI Shsiger g1 4
qH Bl B dA TN TgRfeN B dER B OSIR HAN HdAd
@I WaIgs W (Arachnoid membrane) Bl ©| 9 I MEHeR
d (Reticular fibres) ¥t IR DI WAl A 2 |

553 Ui $exHIfSAT (Pars Intermedia)

IR SeexHIfSar / Fqead! uifel (Pars Intermedia/Intermediatelobe) aTfet
Jfed e, 4w afr @1 M1 wiferdl & 9= 9T S 2 | e |99
H 39 &F BT UfSARISUHISRN (Adenohypophysis) &1 &1 AT AT 1T
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g, Fife g o W o wifer & A i s &) B o aftdfe &
TU ¥ fAeRid 21 81 9% &5 o U4 B HeHNISe SOR$ BEH (a and B
Melanocyte stimulating hormones) @ ¥4 H fdd ®=ar =1 o (Li)
I 3 39 M @ gg vu # urd fhar| ag g 22 AT el
BT &1 gAT UifeTUeigs AT € T8 EEH, S beed UORT H o
ST g 9" ®Mewd (Chromatophores) @i W@ O &,
SN— UPwfdg=1 U4 #Bell (Amphibians and fishes) | g7 Wiftrai #
HoHNTEe (Melanocyte) a1 HeFIBR  (Melanophore) el dvfd &l
fovdiRa @rar 21 uferal vd = wiftril & s@aT SR S T8l 7, oifee
1973 # g d=@l 7 qwr & I8 g a9 fadls &1 fFrmE
FHRAT B | 39D YAl B fh I =+ uroft ) e # Adfed (Melatin) &
T BT URT HaT 2 |

MBRDBII U I I gexHirear (Pars Intermedia) af~arg arfer
(Neural lobe) & FWf*T 81T € T4 Udh Hdd & Tgl 1 Uifel | 3
uferel @fa (Interglandular cleft) & gRT Jrh Bl B I8 U AN
(Pars nervosa) @I @&l & 3IR $® ORI U¥d uifel (Posterior lobe) &I
AT | I8 UdE PIS (Rathkey’s pouch) @ geg Ry & fasfid
B 2| AN H UN SeRHIfSAT 2% W EUIGRRN & 99 B | §
uivrIl § I SIURYT Bl © | HO I WO H Jg 3Mer (Vesicles)
A B Wi PleTgsd g9 W NI VEdT & A H 303X
SIfthfeT  (Basophilic) 89S (Polygonal) ®IRGIV IRl Wil & |
gHTe Gedaell (Light microscope) W <@ W SH®! BIRIGRI H
SR IR STl 2 |

Solde  geAael  (Electron microscope) H Q@ W HIUTHIY
(Granules) STIRIT SfRAT W HOGIY gfdd Bl & 3R S9H
TARIHIAIEH  (Glycoprotein) U™T ST &1 U gexHitear  (Pars
intermedia) # Tifeoll SUBRYT (Golgi apparatus) ITY ST 2 |

I # Me GUIRIR, Td gIRIR  sRUwrRgd  gafra
(Hypophyseal arteries) & 7@ &1 STTeidh (Anastomose) UTU ST & S
o uRi SeRAIfSAT # Berdll & 3R I8 3Af¥d PIHT ST A {B FH
U U PRl | dfdr uifl (Neural lobe) @& IRIwT 3M<H
(Capillary bed) STTaid fFR=aR T&dT & IR 9+ U fewcfer @t faaRar
A Y = B @ | alFd Uil (Neural lobe) ¥ a1 d=f (Nerve
fibre) TR SERHISAT H UAY HRAl © AR SADI PIRNDRA H S
g d AT S & 9' Badl 21| 39 aferl & e e
ORI T Srefdr 2|




56 RIBEUIGRTEH (Neurohypophysis)

JMHRDIY (Anatomically) ngﬁ kil YRy Tty @ g UTd Aardr (Pars
nervosa) U4 UM SexHIfSAT (Pars intermedia) A & | oifde Hifdat
(Physiologically) ng@ W ueg uifer (Posterior lobe) &1 ar«fdd aref
gl ¥— U™ Aarm (Pars  nervosa) Sl RRIERAUMGIIRT
(Neurohypophysis) ®T & 91T gar T

RIE MHR®II A Ugfd AL (International Anatomical
Nomenclature Committee) @ AR Q@Wﬁm (Neurophysis) #—

1. U ATaiT /<l ATaiaT (Pars nervosa/Lobus nervosa)— aR<Ifdd
ggg urfel Ud
2. %S (Infundibulum) a1 e o= (Pituitary stalk) HIT
uTg S |
1. uf  Safdr  (Pars nervosa) AT U¥A  uifad AT
RIBRAUIGIRIRNTE (Posterior lobe or Neurohypophysis)— 4RIy Tfwer
&1 g N afForg gaered (Neural ectoderm) @1 df2df (Outgrowth)
A I REIUGRIRTA Hfeid! (Neurohypophyseal bud) § ST 3 |
39 PRU 39 Uifdl H afFda SR /=R (Neurons) & Uadid
(Axon) & RN Ul ST €| g7 =R @1 &I (Body) U H
IR S § 1S9 dfarg SIRGRE & afad S dIfan (Neuro
secretory cells) 1 @®8d T gy U &1 g 9rT fUcgdscH
(Pituicytes) & fAffig grar T fUcgarsed  (Pituicytes) g9 CAINEZN
Bl 2, S99 d@oul (Fusiform) a1 9gqsiiad  (Polygonal) WE™I®
PIHN— JRIFTTA BIRHIN (Neuroglial cells) BT & RTAH Hid
g B €1 I8 U @ ARBaH WRT 99 2| TR S wrEntad
dgHedl (Splindle) ®IRTAIY Bl 1 $99 WA R [T BT HIOTHIY
af~F@r EFau (Neurosecretion) &1 Bl © | fUcgdged (Pituicytes)
H mﬁw (Adenopituicytes), HATZHIUCTASCH  (Micro-

pituicytes), WIgsIfUcgdscd (Fibropituicytes), Td IfeHAUCTAZSH
(Reticulopituicytes) Tl St € Siifs IR ® PIg 8- SNfad e

HA B |
Ui Farr (Pars nervosa) H —
(i) TH-7egeics af~3a@T a1 (Non-medullated nerve fibres)
(i) ARE PIRHIV (Mast cells)
(iii) BR=T (8@fe) &1 [Herring (hyaline) bodies]
(iv) < arfefar (Blood vessels) ¥ Bl & |
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2. Megedt 9= (Pituitary stalk) AT gh-Sigeld
(Infundibulum)— 399 & 9! fdaR@e  arfffT  (Sinusoidal
vessels) 3[v€ # Urfl Sl © SR <JRIFeTd Hddl (Neuroglial tissue)
A Rl @ 2 PIReRl & TEEE (Axon) W BIET RRIAE!
HOTHY (Neurosecretory granules) Td f<ied Uaref (Nissl’s substance)
uY S g |

g Aarr (Pars nervosa) AT dfA®I™ Uifel (Neural lobe) #
TRAIGRIRNITS g9l (Hypophyseal arteries) @ §RT b Uad 8Idl © |
gAfdl Td ImEy URf qaNT H AT 89 R g fdaRkeT (Sinusoid)
TE T B |

A9 H EUReE  (Hypothalamus) | e drel &1 -
Ageics dfFaT awgell @ U, fH &9 § $9 10,00,000 T B &
UR} AT B FRT B | TE U B

(i) E’\?{\aﬁmﬁtﬁmﬁmﬁ Yol (Tuberohypophyseal tract)— Siifd
qi e (Third ventricle) & w3 ¥ fdear 2 &R g0 @l
U fAfRkT | ST o Uy # uged B |

(i) GURI-AMTCHITAUIGRAMIA Y2l (Supra-opticohypophyseal
tract)— I BRIUNHE (Hypothalamus) & JwRmfed Td
RIdfgde dwd A FeHddr g (Stalk) B A<aRed ARk 4 4
BId] Y Ml (Pars nervosa) W UgdR AR &I BIRIBIe Ud
I ARl @GRl SIR A BT © |

AT GHe AT ® f6 39 9 @ afger Srd iltey Sia—
e = difd-Uerges 8T & Snfad &=l € [(@eR (Heller,
1963)] | ®IfifF e A 59 9NT & §RT HIvS UIMORIT § ST Td oAqor
Faged & frafsd fear sar 8 uRfMe wees witrit | aifead &
PR g S BIAT © Sidie Uiy Bvd UIORl H Sid | @l
IARD He &1 39 9N H & EEM Fd §, el Wy ¥U o
fegfes (Pituitrin) e ¥ |

arvag # AR wfr @ aw uem difer a1 <RERwERE
(Neurohypophysis) =TTl UfRl &1 T | I8 BANT & G0 g
PRAT B, oD QT BAENT BT AT Td Hh del g1 T8 qF e
Siifs  EURied @ JUT 3fted  (Supra optic) U WRTdFg@er
(Paraventricular) &=l §RT 91T I € T YW U & 39 9FT H
AT B O & U4 JMaeISargdR Aishd favern # gib fhy o 2 |




57 Yy ¥f*e1 & &R (Functions of Pituitary
Gland)

YRy UfRr (Pituitary gland) & T &1 QT AR H ME0I9 HRA 8—
() VSHRERUGERT @ B (Functions of the Adenohypophysis)

(i) ~RIEFUERARTE & &1 (Functions of the Neurohypophysis) |

YR U & gRT Sfdd M- IRR &I o T |4l Ufharei ud
I A ARl (Endocrine glands) &1 frafsa vd ywifda &=a
g1 9y afy @ WA U9 F @ MR W SR Ui (Anterior
lobe) TG uweg difer (Posterior lobe) H favifsia fwar g1 ¥ <=1
giferdl EUReld (Hypothalamus) ¥ 89S U & |Hfd 8kl E,
JIfd gea difer (Posterior lobe) BRGIYGHA | AT $U I FH=IT
gl 2 |

5.7.1 UfeATerUIsrag @ & (Functions of
Adenohypophysis)

YR AfI  (Pituitary gland) & 1 Uifd @I UleSAREUGERN
(Adenohypophysis) I ®&d ©| I F<I-EAMEI T (Endocrine system)
@I AR TR (Master gland) & Siifd WIEE gifies 8HFA (Tropic
hormones) @I WHMfAd &Rl €| Ig BT I Jq-EAE TRl B
TIfad dRaT | 39 difel & §RT 3Fid BME &I wifad fBar S g,
cIfthT Ul SeRfer™ (Pars tuberalis) | NI 6 MG Wd 81 © |
G AU & =T guigie s (Hypothalamus) &1 Gf-SaT-TdT
(Neuro-secretory) ®I®IRIT  §RI  wfdd d@  &Rd &l I8
TROdTH—EUGERTd arfer /uida RRT (Hypothalamo-
hypophysial portal vein) §RT ERMIYHA ¥ W Uifel IT UfeARRUGRIRN
(Adenohypophysis) # I 8 | S99 AT M U4 39 RI=d dd
frrforRad ueR 8-

(a) gfg BMM a1 ARCIEU® 8MF  (Somatotropic or Growth

Hormone) (STH or GH)

(b) Ureifde  (Prolactin/  oaersiiid  (Lactogenic) / fcaIgiud
(Leuteotropic) / HHIgIU®G (Mammotropic) & (LTH/MH)

(c) TTHeIgU® &M (Gonadotropic hormone)

(d) oRRigs W& BEE (Thyroid Stimulating Hormone — TSH) T
IRRISIUA (Thyrotropin)
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(e)

(®

USHIBIChICTUS B (Adrenocorticotropic ~ hormone-
ACTH) a1 TgHIGICHIZIUA (Adrenocorticotropin)

AU AT UfSUGRMCH: e (Lipotropins or Adipokinetic

hormone)

1. diergUe a1 gfg g4l (Somatotropic or Growth

Hormone-STH or GH)— I8 dGR UM BT Tl SA®I RLICIN
(Molecular weight) = 21,000 ¥ 48,000, ™ ¥ UMK = 21,000 BT © |
T &1 gfg B 190 AT 37T HT 9T BIaT B | I BHMA INR @l
faf=r fopamart @1 fA=faRaa R & gaIfad &=ar g

(2)

(b)

(©)

(d)

(e)

€y
(8)
(h)
€]

G

(k)

@
(m)

IE INR BT BIGERT H RNA, DNA TG UIEIH AT &1 SeIud
(Stimulation) @RdT % |

siRerat @ Sfed afg wx afg d@ @1 & wxar 2| gfg FE
SR SuTlRer (Epiphyseal cartilage) & o9 H gfg & & |
39 UBR SUTRY 3RS (Cartilage bone) ofTs H gfg oAl 7|
9 31ReRT (Membranes bones) THIfad w21 BT 2 |

g8 TRING gfg @ Faf=a oxar 21 uREl &1 gfg o1 ARG
HIAT | QATHR (Gigantism) Td VB (Acromegaly) I #
Ul @1 glg Ferdm 2 |

IJE TSN (Thymus) @1 Ifg H IART &1 T |

Jg IR (Pancreas) @ 311 Ud @M (Insulin and
Glucagon) & TG0 BT IeUd HRAT © |

9 MM & RO ARG S Ud 43 e # gfg g
gl

g IHT9RM (Blood corpuscles) @1 ST &I AT JHTfad &Rl & |
A1eT H I8 g UfRrl H g & WYY Bl YR dRal B |
gfg e afIeT a1 &1 wfad TE oRar |

ARSI @ SIoid Bl BH BRAT § ASSIoT & Y87 & BRI
SADBII UIEH B GINor § FergeT gl § |

Ig 3T T B BeTdifolod BT ITARIFET BT 2 |

gfg B dfeemd & M s@wmy H g & A
Icasi H Al FEIAT BRT © |

STH egfid formprages & Uheld § eIl &l 2 |
STH ®TERISST & AU dI SHRT Hal & |

gfg MM a1 3 Bl URSUIST Had! # ¥ b IR H FSrIdl
FRAT & AR IRR &T H I 3 BT A=l 9 gfg HaT |




9 BHEM BT SGU gute s & gig B g d@ (GH-
release factor) §RT URT GH fFRIE® d@ gRT MERIET &1 STl & |

AY-FATAYT (Hypo-secretion)— REeil § Sq I8 A &9 A=
H fad 8T § @ S9H dM9d (Dwarfism) & I 81 ST & | 89
AT BT GEIASNRIE (Ateliosis) W H&d 8 | A & TRR 3'-4' Th B
BT T o wfert Bl §, offes fharee sfic & s it
T ®  (Functional) =& 2Kcfl, U9 afth gdd  (Sterile) B T |
arRert @1 gfg &v B 2|

AfI-SATAUT  (Hyper-secretion)— 39 IIfT-FA@UT  H  INKR
aruTferd WHGR B ST 1 9 T BN SATHR (Gigantism) FES E,
el @1 oraTs SIffF B W B | IRR BT IMPR 7, 8, 9 P B
ST & | Dbl Jhg & FHI A& TG0 & BRI A H UhPlell
(Acromegaly) S T 81 ST &, fSIEH 8121, of[fordl, 8ial, A1 affa
P =T TS B ST 8 | SIS, T, Tl d IRkeT 9¢ ST 2

799 ¥ Ife - e BT § Al BB (Kyphosis)
e Tl 8 Okl 81 $e%d §ve (Vertebral column) &1 oIS
AfH BF W IRR g & T (Bowing of spine) B ST & | UH
79 IR # Wifie vu A faefid vd aRuaa & o € Wfed $p
Y yTard dffe U I Sifarele a1 YA (Sterile) B S € |

2.  Ylefdest  (Prolactin) /el@cioifi®  (Lactogenic) /
gfeAgifia (Leuteotropic) sIHI— & HHICIU®G (Mammotropic)
gEE W ded &1 I8 eME W VRieifha PIfddret (Acidophils) gRT
T & G0 P YRT HRAT © | SHHT TV ERUAAAT & T -
Urelfae ‘jﬁﬁ @@ (Prolactin Release Factor — PRF) T U&% WUretfded
fRIeT®d @@ (Prolactin Inhibiting Factor — PIF) R faf~=a grar T
FfesfSiT WM (Leutinizing hormone) @& WRI I8 HUA gfcdH
(Corpus luteum) §RT WISIRERIF (Progesterone) @ @Y T TG YIgIol
(Oestrogen) & A1 I WA IR &I i B gAIMIT HRaT © |

Uretfded (Prolactin) B &1 WR I § 98 Al © | Jg Hod
JfeTd @1 FAGUT b B §9¢ AT B | I8 B UORSRIA B8EM &
A a7 @ Tedlor & fAer B SART FRaT B IE G
AU & FHY USRI (Ovulation) &I e & | Welfdes, g=gferT wd
BRI HIST & AT AAPR Gl B LAY BT S<UIT HRaT 2 |
9 BEA @ FauEiie Affhar gig SME Ud A ©ved ofde o
@ T B B
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AY-EATAYT (Hypo-secretion)— SHDH! FHHI A g DI oy 12
BIaT qT %= gt BIe) 81 ol § |

JIfI-EATGUT (Hyper-secretion)— SH BN & SIA-FAGU & HRUT
Rl & oAy H qg 991 € SR W AR &1 AHR FST 8 I 2 |

3. MAsIgifU® gWF (Gonadotropic hormone)— I8 I
(Gonads) @1 SUfId @x@ offiie  forareladr (Sexual activity) T
frafsa oxa €1 I8 AT SHEET (Sex organs) Ud WHBIA®G il
ST (Accessory sex characters) &I gfg &1 § HeId 8ld © | Rl
H #1fe ah /I T (Menstrual cycle), THEwIT (Pregnancy) Td ¢
AG0T (Lactation) BT Wl FRIfFIT &3 €| I8 B & YR & B o—

(a) F\’{\ﬁ_rl'ls'ﬁrfﬂ 89 (Leutinizing Hormone - LH)— 3T 3[=<RTei!
PIHBI URH  BHEM  (Interstitial Cell Stimulating Hormone —
ICSH)- I8 TAgadMIcE  (Glycoprotein) BT &1 I8 BEM
Rt /91aT (Female) § FSH @ /T 30Sid™ (Ovulation) H
HEAYUl qAdT AT B 1 §9 8 & SFE0 & HRUT IE BIUA
Jfeam (Corpus luteum) & IT= 8, dfg Td Rer & #
TEES BT & ISR (Ovary) # gfeafim M -
ATl (Non-germinal) dw@i &  SARA  HR Urghord
(Androgens), TRERTRIM &I Afdd R IMERMAT  (Hirsutism)
ST 8 | TGRT & U= $APBT TAGU 5 AT 9§ T 2 |

TE BN ofidT 39Sk (Theca Interna) BIRTHRN ®I VFgIoTA
(Oestrogen) Ud UIORERIM (Progesterone) A& BAFT @& HTG0T
& fore URT a=ar 7|

TR /YUl H g BAEM g (Testes) H Rerd araRrell BIfRrahmal
(Interstitial cells) IT ART &I BIRT®ERN (Leydig’s cells) dT =R
S BT S¥eReR™  (Testosterone) & @9 & forg URa
HRAT 2 |

(b) gﬁm Y& BT (Follicle Stimulating Hormone - FSH)— Ig
B e H ST @ PRl (Leydig cells) & R
gMF VUSISF (Androgen) & G &I URA dRal g #A1&T AT
el & I e Jfed® (Corpus luteum) & faowra dem
QIR & SAEU $I URT HRAT & | ISgiT (Menopause) &
AT YfedT IR B & ITeT @l & 15 AT 9¢ Il 2|

R/GeY H gwpopl & e @ ufea & fafea exar 2
gfed! Uk (Follicular stimulating) Td SJfeATSRT (Leutinizing) BMMH
T & Gl (Gonads) & URudas o fharierdr @& R& &1 3
dI MESIgIU® 8MF (Gonadotropic hormone) ¥ ®8d € | Jg QI
AT AIgATaReT & Ug W & Sfad B ®, 39 W BT ® P




SAGT A BT H Red td SHfed Sifdd w9l (Genetic
biological clock) §RT fFaf=a &rar 2 |

gfedl URe BHM  (Follicle stimulating hormone) T YUl
(Male) Ud =T (Female) JHHPGI W AMHIT IRA & BRI FHDI
fifcidrgafed (Gametokinetic) B 1 w&d |

AY-FATAYT (Hypo-secretion)— R AT JW H $H BHT Bl HHI
@ BRI S9 dF Wl B Al 81 guU (Testes) UafUe/dldl, B¢ T
MMHREM BT & | AHITHRA AfTd¢ (Seminiferous tubules) T & ST
g RS9 SRoT gepto] AT T 81 Siar 21 9 g @ Ry raRen
H B B W guUU (Testes) Sax # A1 8 O ©| 39 Rfa @
HElfbiSH (Cryptorchidism) Had |

AreT a1 RFal # 39 M @ Bl @ BRI USRI (Ovary) BT
MHR BICT AT HH B Tl 2| Gedg a1 wiferfdhel (Follicles) T &
A 2 | 9 (Uterus) Td AT (Vagina) I 81 SI1AT & |

IRI-EATAUT  (Hyper-secretion)— SH BMAF @ 3Afed A1 H
U & BRI A9 H offfres uRuaadr (Sexual maturity) e o
ST B

4. UTRIgS UX&H BMAIA (Thyroid Stimulating Hormone—
TSH)— $UdI ORRICUG (Thyrotropic) gHF ¥ ®ed &1 I8 Th
gD (Glycoprotein) &1 I8 o¥lfthal (Basophil) ®IRIGIRT gRI
T BT 8| o gRRigs ufer @ fharefedr &1 uRa vd frafad

BRAT B | SADT AU BEUS™ (Hypothalamus) & eRISS Hfh
T (Thyrotropic Release Factor — TRF) gRT URd BT |

o fqear far e € fb g8 €M TR @1 el SRt
@ I a1 # gfg Rl | I8 ARRISS PIRMGRI RN b H
BTG ATSISS Pl AT BT B &R H Jhg AT © | I8 ARRISS
M # RSN B AfAfAT 377 @ R ¥ gfg TRaT 2| I8 ARRISS
B & SE0 @) &R § gfg wRar 2|

h H TSH &M &1 dr=ar 25 el she U ml 8kt 81 I8
fAaIeAT (Myxoedema) ¥ 9¢ I 8| b § S9! AF&dl ove & WY
e qAm T & AHI FHH B B | AFRI BT ¥ TSH 2 RIS
sHI3 Ui & & ) 9 Sfaa 811 © | SR (Thyroxine) Td TSH
& 99 ®OTHS gAaeE fafr (Negative feedback mechanism) drit
S 1 fRsit ot fagafer a1 9T & BROT TSH &1 a0 BH 8 Il 8
T ARIRIfRTT BT G 9 HH & Sl 2 |
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TSH B STE-3MSSCRRINT &I JHH dRd ARRITRIT (T4) I
@ forq emawad =T g1 TSH e VS A™derst (Adenyl cyclase)
Jffehar o7 gRRiss # gfg wxar @ den drfdas AMP (Cyclic AMP)
P URRIgE H Fufd @xar g1 TSH ue vu 4 fordis, Wil ©d
Aol Sdd B 9 TAg e # O yWifidd wwar ® s
PHRUT TN (Exophthalmos) fa=ivTfar <2ifar 2 |

S MM @ 3AeU-Sau (Hypo-secretion) @& BRI ARRISS
gfer o gfg v Sl 8, JfRIgs WA & W9 9 AET |
PH BT © A AARISS g B ol €| $9 BMIA & Sffa-SAU
(Hyper-secretion) & gRT U &1 gfg Td oRRISS BMIA &1 EHQG
31ferp I 2 |

5. UgIaIfdHIgie &MiF (Adrenocorticotropic Hormone—
ACTH)- I8 Ud Ufdiu<igss (Polypeptide) BT & dm d¥Ifhel
BIRGRN (Basophil cells) §RT Efaa fhar Sar g1 I8 8MH UsiHd
IR & Fogre AT (Cortex) ®I TEY & foIw IRT FxaT 2| g9 @
HT FAGU BEUINHA (Hypothalamus) & HAfad HIfEHIGU Jad ded
(Corticotropin Release Factor — CRF) gRT URT BIal & | Jg B8HAM II-
JUECHT Uls™ Bl Afhd HRAl & Td Al (Melanin) & HIIUT &I
URT HRaT B T8 B M Haeferar (Hyper sensitivities) U4
IATd fhanett & ot @ forg SuAeT # o7 2|

ACTH UG U$Hd ®ifdhea 8WME (Adrenal cortical) &1 TG,
FOTH® YA (Negative feedback) fafr & grr uwifad 8 €|
ACTH &1 ¥H1@U Tdidicds (Glucocorticoid) MM & TAEU &l
SART axar & R & aaagel ISR &1 g3 fhar o1 9 | o
fUcged-usiel 3feT (Pituitary adrenal axis) uIforRl @l CRUCISIERS]
gRRfal #§ oifad e @ fog srrar wARert fafr (Homeostatic
mechanism) ! 99717 &= & forg H%FFIUT B T |

9 MM @ Y9-G0 (Hypo-secretion) @& HRUT TfRET k-
I B O 8| 39 WA @ AfI-Saur (Hyper secretion) @ IR0l
HRAT IA (Cushing disease) BT 8, THH & /IR H AN 37 3
qT BT UH BFT AT el (Obesity) TAT =&x (Face) &Il iR Wi
H AR (Cyanosis), @@ @1 quiddl, 9Tl &1 IS faamr, Rl
H Sl U@ HBl @1 9L e R @1 |N, SR uRTARs A
(Hyperglycemia) Td TeS®RAT (Glycosuria) T |

6. asuigiU=a a1 vufsulsrgdfes sfHf=T  (Lipotropin or
Adipokinetic hormone)— 1 sUICIUA a1 VfSUIdsAfed AT &7
3T%ET B3 €1 ¥s € L 1L UG B M | |ihadr & gfc & I8 e
o Td B HoHTsS SAR® 8ME (Melanocyte stimulating hormone) @

grgy @ A B ¥ S EEM O 7 SRl o7l ACTH ¢ MSH & 9 81



2| g8 B~ HMeI®N (Chromatophores) & SHIRT &R & | 98 94T
&1 Ees Wl BRd T IE I B Had 8 DI SAURT HAT T | FTAD
ANU-SAAUlT A INR H ARG dSieius (Obesity) qT AfA-HMa0r A
YRR U], Gaell Bl 7 |

7.t geofifsar a1 weaadt uifar (Pars intermedia)— 39
grfdl @ gRT HoMNge SaRd 8 (Melanocyte stimulating hormone)
Pl o TG B-HoMIISC SARE AN (a and B-Melanocyte stimulating
hormones) @& 3T ¥ EAAT HRAT 2| ‘o (Li) I 7 9 8 &I
g BU H UTG fHAT| gg B 22 RNAI 3l BT g9 g3l Ulelluciss
g g1 U8 EHH, S ®uvd WRN # urr orar § RiE seewR
(Chromatophores) dvf Uy oA & | o— UFHfeg=1 19 #oel
(Amphibian and fishes) | 7 WIPRI # #elMIST (Melanocyte) 3T
HIHIBR (Melanophore) ®Tel auid @I faRaRd &xaT & | Uféral ga =i
it # gaET SR S T8l B, ofdA 1973 H @ AgIe 7 <@t
6 wg gHF qrdl # forfie &1 fFome a=ar 21 s vEor € f5 98
T WO @ 9T H HAfeT (Melatin) & HYAYIT BT YR HRAT © | 39
BN & AWl W AE HAT W WG b HRU AU &F
(Pigmentation) % gfg BT g | Si— & Ufed=F AT (Addison’s disease)
¥ 3@ G 2| OAgY A TR & WY @9 & T BT e’
ACTH Ud MSH <HI 8 & a1 fodl vo €M & i emam &
HRY feErg < & |

U YR AT §7H0SgelRY (Pars tuberalis infundibularis) @
SIRHRIT & gRT iy Wl B wfad 71 fHar Sram 2

5.7.2 YRITIZUIGISRIT @& &1 (Functions of
Neurohypophysis)

IR uf @ gwE uifdl A1 *RERAGSRE - (Neurohypophysis)
difelierge &M (Polypeptide hormones) 9T I & Siifds 7oA 39 A
RIS (Hypothalamus) <RAbedl HIRGRII & QuRy  3iffies
(Supraoptic) Td URMEUEIHR (Paraventricular) dadl & gRT S
fry o 2 &R dgy ufr @1 e wifer # dfaad @ 9 € aen
IMATIGATIAR  Afha sraRem # b fhy o & 39 M &l
*REUGRIRNTSA  (Neurohypophyseal) 8 T ®&d ¢ | VAT HAST
ST & fb IRURAA (Vassopressin) 819 gumaiiftcd s (Supraoptic
nuclei) ¥ Ud SifRACIA  (Oxytocin) ﬁ?‘lﬁ'«ﬁ’l’c\}g_vr\’ (Paraventricular)
B I SAMGd BId © | I8 I 8 o—

(i) sifeier= (Oxytocin)
(i) IR (Vasopressin)
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(i)

AfRAed (Oxytocin)— 39 AN @I Ui (Pitocin)
PEd | Ug BWMH Sifaeiuegs (Octopeptide) T SHBT AHNI
PR OIRY ¥ HId A8l 2| §9 sME & y§E Aar/REal |
e @l Ul B Agfud s @ forg URT wRaT 21 wNa
UrST (Labour pain) &1 SQIAT © | I8 BHA T UHR B e
Ul (Smooth muscles), O™ (Gall bladder), AR kT
(Urinary bladder wall) &7 99Ifdd &=l 2| #YF & 997 34
BEM ® HRU @Y W THIRE R (Uterine muscles) @1
HBId HR YHIEI (Sperms) BT haAMUI= Afefd (Fallopian
tube) Tb S H HETIT PRl 2| I§ BHA RIY &9 & I
TR B AR fERAT H AN qAT WA Rl ¥ g™ &6
S & fog Rl &1 Riered &1 F9 wRaT 71 I S@ B
SIRT HRAT ¥ | 0BT Tederoi=id (Galactogenic) YHTd Hed & |
SAP §RT SHURTARNIHAT (Hyperglycemia) fafa Sea=1 &l
g1 3@ fohar UoReRM  (Progesterone) BMM @ THAEU W
JTARIET B & TAT Mo (Oestrogen) & TG H Qﬁ;{ BT
21 39 BHME @ gRT 3T uifel | Wreifded g &I SART fohar
ST 7 |

aGd A (Vasopressin)— S 8 @ USRI (Pitressin) &
[rI-ART  HAARET B / VUSTesyRied 8 (Antidiuretic
hormone) #I ®&d &, Hifd Ig gap AlIPpRl H S & Y
AN BT 9T 2| I8 EHM TP Uieiuerss (Polypeptide) &,
ST 6 AT SR ol BT S9N BT B IE gab BHIRIPRI Td
Tl §RT 73 # St B AT BT IS0 AT 2| 5B BHI
A H H Sl B AT H gl 8 Sfa § dr b el 8l Sl § |
39 fodfa o I/ @1 Sfed g=AfUe¥ (Diabetes insipidus)
FEd T UT FARNISS D IEUYY B HH bRl | WO H
gAMIT Ug BIRABISI (Arteries and Capillaries) &1 Hfad wal
g qAT A H IS BB BT HHfIT BT 2 |

PRI arfel (Coronary vessel) Hgd Bl 2| I°d BfER TE &

DX

gad Bl TShT Bl <X BH B oIl 2|
gah (Kidney) # g1 aife~@l & dqad A g3 & a1 § d4l

Bl T |

TR gd e @ ARy @ aRrt SARa Bkl €1 swe gw

TR  (Glycogenolysis), SRIUTAIHHAT (Hyperglycemia) Ud
TARHNIRAT (Glycosuria) P ST HRAT B ADIT BT e B Dl

&HdT

$H B S B
9 BME @ AT ¥ gig /SMOEmdT B9 R g3 H I @ B al

g g Ol €1 R B va el @ ARl @1 Agdd w g



HPIUT 997 <dT ®, Held: SR &9 (Blood pressure) H gfg 8 ST
2| I8 B AW a6 SR <@ @1 FrafEa Fxar 2

5.7.2.1 3rcd NN EAEGOT (Hypopituitarism)

fUegedt €M7 (Pituitary hormones) &1 &H WM@U, Uy Ufer
(Pituitary gland) ¥ €A (Tumour) & IHRIT BF & SR AT 2|
9 Uf*T BT 319 AT (Hyposecretion) & RO 4 fadwfaral =i

STt 8—

1. S99 (Dwarfism)— @6 @ i J@RMGT 8 Ol ©1 I8
faefey o1 v @1 Bl B

()

(i)

(iii)

(iv)

@RA-ddl 9Y®HR  (Lorain-Levy type)— B 3MHR &
gl / A, TORG A NI 85 HH AT 3 fhe S &
B 2| AY IRR Pl e RR (Head) g7 BT 2| FfGHM
T B 2, oife aft omefia T8 gar 1 e su
@ SFUId & ATAR Bl T < [T (Sex organs) Td
fgdae <iffte @eToT (Secondary sexual characters) fa&mRyd
Tl BId ¢ |

wigfeld R (Frohlich type)— dSIetdd (Obesity), IRR H
TG o B HIG, TG d qE A H A8 uRf S
2| RIfa «iffis e /w9fis 39 | SR Td R
I |

fisfla 9dR (Mixed type)— 39 UoR @1 faafa # fasha
sifaas wvra vd fadweit orl Sl €1 wgs 99, @
BT IR H Ifd T UG INR delReld 8T 2| HIEImIE
PIFBIT (Chromophobe cell) Td TRTSIhed (Acidophils
cell) @1 fopar & fawrfay orfy Sl 2|

ushifafpar (Acromicria)— IIT» HIN ¥ uRysifthed
PRGN B HF JMAHAT & BRO BN 2| AT B HH
qer iffis ral § | U8R, B Td W @l ARl Bic
Bl § |

2. ‘Jﬂmﬁﬁ?{l’]\éﬁﬁ (Panhypopituitarism)— a1 @ afqd @
IR I fodafd gl 8| SUeRIRAad  (Hypophyseal) &
A BT % |

3. ficyedi fradisHr (Pituitary myxoedema)— I8 faGwTfa TSH
D HH D PBRU BT T FEH MR TIIARIF <X (Basal
metabolic rate) HH B WK © | 99D AT AFNSG B A G,

HHGIR BT &, a1 A AT Bl &, 91 g, 98X R o,
Higl (Eyebrow) T &H dTd |
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5.7.2.2 JfafiguaIa EA1qel (Hyperpituitarism)

AT e BT B EUIGEINTTA BT (Hypophyseal hormones) T
ANfeH HaoT | UFRT & ARG GV & HRU 909 T IALaraRey H
PR ARG Te—aAHR (Gigantism) BT | 3R &) rAfd
gfg 7= $9 ¥ Afal (Joints) @1 IR &Y | A FHRU IRR B
RIS 2 W 2.5 WeR BT 8| SUNT (Limbs) gUTd # 31fdId o 81 € |
JIRe Al § sWwIRM (Epiphysis) @1 gfg §€ & Wil ¥,
e e & affild Sam & BRI YhIATal /R
(Acromegaly = Acrom = Extremity) fIGfd B8Rl T 3D AeToT
ferferRad 8 g
1. 9= (Face), Bl (Hands) UG U1 (Feet) @I iRerdi (Bones) @I
for gfg 1 81 398 SR I Al B STedl-ied] I&ardl
2 |

2. HIHIRN (Kyphosis) & O &1 i 8| $3%d qve o
ST 31 B W IR ¥9¥ & ¥ (Bowing of spine) B ST
2 |

3. IR W Il B AAfd g |

4. AR®BT (Nose), forsa (Lips), A& (Forechead) & ®Fd SHadi &l
HIeT B |

5. g3, Bl IPhd, T (Spleen) B AH gy |

6. U™ ¥ <iffre fohar a1 gfgwa i f a1 # Sl (Gonads)
&1 IAHARNE B9 BT | $9P BRU GBI H AYHDAT
R B & &k Rl # w1 a% &1 95 8T UR™ @
ST B |

5.7.2.3 SUIGTIIGSIHT (Hypophysectomy)

IR 9 THUBERT (Hypophysis) 3T Uy ufeer DI R FwTer |
TRUGIIRGCH $Hdd TSHBEHUGRNE & afd & $HRU 8kl T |
DI RIEFAHEIRNTE  (Neurohypophysis) & @Td <9 ¥ INR |
Bl fagufd 98 Ul Sl B ERHUBRRIEEH & BRI
frerfot @it 2

. QI fofT (Sex) H SIS 3M9er™ (Gonadial atrophy) UM SITET 2 |
IRRISE (Thyroid) T 319erd (Atrophy) |

. U$Fd dicad (Adrenal Cortex) T 37U |

JIEH Al § == I (Simmond’s disease) UTAT ST 2 |
I BT HH 1, SYRAT BT f[Jhra-saAfeFar (Cachexia) T |

I S

o



6. @ &l H-UARRTAT (Anorexia), I B HHI, AAND
fogeTferat, Jrafrd HASIRI—QRATTAT (Asthenia) |

Sy ddl W ¥s W Bl & b 4y gt dfsen
(Nervous) UG a4l (Endocrine) Tl & #&I  ARAAHE
(Structural) U4 Hrafedd  (Physiological) Haloid IMfid &) dTell
S T B TP IR I W ARTSs & grudedd gR frafaa
BT & qAT O SR UHE SrA-ETd uferdl &1 e aRddl 2
=T g9 Sl b T Ui gEEl B BRI 59 alAl a-ll Bl
I Ud T WARAT JRIUUSIHIgAlarsl  (Neuroendocrinology) &
rta fpar Simar 7

Uy Uy gRT Sfd 8HF U AR IRR &I gfg, o ol
(Sexual characters), S99 (Reproduction) T fd&™T & AWM TR0
H TG B B, A §E IR U8 HEQUl STl aferd
(Endocrine glands)— ®RRIgE (Thyroid), TSHA (Adrenal), dicadd
(Cortex), ST&I (Gonads) & MU TG =T-&Mdl a1 & 1 faf=a
FRAT B, 3 BRY YR IR B G TF BT YW YIS AT
AR U1 (Master gland) 1 &8 SIar 2| IHT%ﬁ'CF g # I8 §1a el
T {6 9y U g o ufREl aRkass & saiderdd (Hypothalamus)
qrr ¥ frafed 8t € o 99 39 SUHM BT SUAT T8 fhar S
2 |

9N 9rfad SIfAw (Check Your Progress)

1. gfg 8Mm . H Ifsid BT B
COMRIENES (@) T
(1) dry ufer CISEE!

2. Jfie 8MH . @ gRI EAIAd BT 7 |
CORCESINE (@) =RERUBRIR
(m) emRiEs (&) T

3. Raifs gHE &1 &1 8-

SIS TOITSh!

- ITENTH
greyg wrEHt

285



SITNATS TOITSh!

286

- ITETH
greyq wrEHt

4. T BT QG P ENT 991U ¥@] STl 2 |
(@) UORERMA (@) VeSRERM
@M e (&) TR

5.8 9ARIss YTl &I A¥FAT Ud ®1A (Structure
and Functions of Thyroid Gland)

IRR P Jg§ G o1 -l (Endocrine) TfR1 81y 81 39 UfRI &I
g ygH @eifg (Whartonin) = 1659 H W f&am o, @ifs I8 &
®aa (Shield) & NP W AT @A & (Thyroides: Gr— &Hdd
SUI—Shield shaped) | omRfge UfRr Yoim (Embryonic) & @& W3
A h Al gae /9fedfE (Diverticulum) & 39 H R @ IR U
TeApR arfe=t /AT (Tubular duct) @ 39 ¥ faafyd gt 21 = &
3R SR T TATdR AT foifora / faemRaa RRT (Bifurcated ends) ®
BIT ® 3R g% (Isthmus) 3R ured urferai (Lateral lobes) &7 fasmRid
HAT | M (Isthmus) &N, Ty ud =@l ¢fdar aerd (Tracheal
ring) & AW DA (Cross) HRAT & TAT U &I ‘H &I AMGHIA Ua™
FRA T |

A (Man) ¥ 9RR(gS (Thyroid) ufer us fguiferar ufer
(Bilobed gland) B & Wifs A8y & War # waRaell /g el @
TR IF & Gilg & AR UYred §ag W aMl RSB Uh-Ud d F&T 4,
Tl 7 B CH B ergfa # Red gkl &1 9 9T &1 I o1 Bl
T 9T H RT@T (Tongue) & 3MUR | BIAT 81 AT 9= ST &
IRRISS UM URMMEG FHIvd W™ & YreRe™d (Endostyle) &
AT B B 1 39 Ut # e I WS BT 8, oI 4-6 ml b
ofy U URRIgS Sde & AT Ul ¥ ufy e e (Supply) BT
g1 519 Ui it fhareliel 8l € d9 b Ua @l AT H glg Bl
21 gol AR BT R T 25 W 40 UM BT | IE AR R
(Female/women) HT&T % 7R /GBS &I o1 H <1 BT | TR BT 4R
9 (Age), oI (Sex), WoM+ 3r@xel (Reproduction state) Td IMER
(Diet) IR R &=Ra1 2| I8 U e dAl d<] (Sympathetic fibres)
UIRIR, #eafl vd gHIRIR War Jfedmeil (Cervical ganglions) ¥
pet PR AT WRIHUT = (Parasympathetic fibres) gUIRIR, $HIRIR
R&x=e (Recurrent) I &1 AIRFIIS amall & w9Rd &l g1 I8
AF=e arRIge UfR1 H W@ (Secretion) @1 JUAT Ih UG DI
frafaa ot g1 afr o <F1 wifordl Faren dad ug! | 9! & 8
rFdT 3%« (Isthmus) F&Ed & |




IRRISS U @ YAd ulfel (Lobe) 5 x 2 2 WHI AR &I
Sfpar & ST &R B @ aur arif uifer, eri difer @ smenm uid g
g URRIgE & MY 9 US A= eMeR @1 difer War (Neck) #
fapfra Bt 8, s fiRifsa (Pyramidal lobe) ®ed 2| I8 ORRNIZS
I @1 gfe | HAEAYEl Bl © |

AT SHdd W FST 15u-150p AN B Ad BIC-BICT Yfehy
(Follicles) o+ g1t €| I8 gfewrg dareh Sas @ &1 ¥ frafad &
g, @l XM (Stroma) HEd 8| IGMT # FHEl-$al HIAGRIT & 3
T2 B & el WRgfewy a1 <C’-HIRIY (Para follicular or C-cells)
Fed & | 39D AFIRD M1 # °+l Wb HRISRN (Blood capillaries) &7
S fasr wEar 1 giewrl @ Rk ser gfifyfemd (Cuboidal
epithelium) &1 UHI®! WR BIaT 2| gieammei @ fAfky @ sifdramsi #
ASSIHIUEAT (Mitochondria) TG ifesil SUHBRUT (Golgi apparatus) TTY
STd 1 BIRIGRI @& MR, MR ¥+ (Basement Membrane) &
e # B 21 gE N gRarl @ IRl &R ¥ R | gieani @
IRt § Tl Prerse uarRf WR_T & 2 |

Thyroid LS
follictes <[P

Capsule of
thyroid ™1

fa= ®. 5.6: Endocrine Gland: Structure of Thyroid Gland

gfewel @ sUiforaa BIRI®Rll &1 d<d (Nucleus) HIRBT &
M 9RT H Rerd 8T | g9a AR IRl # SudR™
ueref  (Sub-cellular substance) N & yTRr@THE  feqam
(Endoplasmic reticulum) Ud Tifesil SUHRT (Golgi apparatus) ¢ SIId &
Sifs OIdE Ud Ui HYRlveT H 6Edd B B BIfvdT & o
PIRNBEIE M (Cytoplasmic vesicles) TR St & ST fb 2eor o7
R PRI Tl ARRIGS PIGI Yael & gRT geawei § 4§ diass
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(Colloid) &7 ¥nfd@ feHar <ar 81 s9 fafr &1 fARge /
SIS (Pinocytosis) HE & | DIASS B JIMRRNIT B & ATAR
M (Vesicles) I THR BT Bl &—
(i) URT=IfBferd  (Acidophilic) I gRAIfhferd  (Eosinophilic)
AT T B,
(i) S¥Ifferd (Basophilic) et <71 wd
(iii) AT (Mixed) |
e /3R (Vesicles) @& 9/ H 319 BIRM®RI BT 6T
ferpraTsed (Limphocytes) TG Hshidord (Macrophages) U¢ SIId & |
IRRISS B 31¥d fohareladt & 9 PIRMGN ™@R  (Columnar)
gl 2 gfefiform &1 oReR gfg @R gafid (Folded) & ST % |
AISCIBIOgAT & W1 | ghg BRiT & | Tfeoll UG ABR H d¢ SR
g1 3MIT (Vesicles) AfRaffd MR & 8 Wl 21 IRRIZS & BH
frarefierar & gfefifermm TRIEIBfeId  (Acidophilic) @Udl & Sl 2 |
IR =A9aie ¥ (BMR) & & Il © A JETavell ¥ 3vs & forg
JUTE! (Susceptible) B g |

qRRIgS U &I gfewr HIRGIY (Follicular cells), Wy ufr |
I ATRIZE, SHRS &AM (Thyroid stimulating hormone) & I&IRTT
A FHEEd MATEEE (Inorganic iodide) & Fog =l 2| 39 fafdr
P MEEs Uy (lodide trap) Hed & | URRIGAT (Thyroxine) &
AT H ST & YfidT I FAyMH ISAM (Baumann) - 3EIH
foam o |

qRRfge Ufr @1 gfewrall &1 =1 (Follicular cavity) § drel 37
B STl FHAM TGRS I dlaAgsal Tagdiaied (Colloidal
glyco-protein) UG WXI BT T 9 USRS @ ARRIATGH
(Thyroglobulin) ®&d ¥ | JRRIAIGf ¥ 75% a7 31fdd U ugref
BT | UIEH et &1 ' ufer @ faft glewred § -
Il B |

HG o H I 100-200 el mare™ (lodine) T dRaT
T SHBT 2/3 9T FF & AT qeR He o7 8, A I gE RS
BT 10% 9T g (Follicles) w6 ¥ U8 &R HIE Bl & | gl
(Follicles) ¥ I8 MM oRRIAfer # SuRerd erg=R{E (Tyrosine)
TG AT IR ¥ §9 B fforRaa g 9 mar 8-

(a) 65% W 80% CCRMGSRIFRIMA  (Tetraiodothyronine) 3T
qIIRIfRIT (Thyroxine)— (T4) 91 2| IRfifadd e & N
T 3l ¥ e URRIAR e (Thyroglobulin) I 7 |

(b) 20% W 35% CISIMISIARRIMAA (Tri-iodothyronine) ¥ (Ts) T
g, O f orsRifeds @ e (g BT 21 SRR




(Di-iodotyrosine) & QI 377] TwsllsH &I SURART # T 0] AMI
Mg  (Mono-iodotyrosine) ¥ fAddR CTIMISIRIRIMA
BT I 2 |

(c) 3% ¥ 4% AMI Ud SR-|TISRIRRIAT (Mono-di-idothyronine) | Jg

amare™ (lodine) Ud TRRIAM (Tyrosine) AM& Il 37 &
ey fear a9 d 2 |

799 H ufafes o 200 M oRRIRIA  (Thyroxine) @7

HeelyuT BIAT B | ATIRIFEH, gfedrai (Follicles) & dT8R AR Th-UICH
A AP Feg-wI (Target point) W Ugadl & Sdidh AMI Td T8
SMRISICISRIN a1 SSdHR ash TR Bl & |

N N | _I |
HO <_ ﬁ-o@ CHz—ClH—COOH HO CHz— |CH

C=H

NH2 I NH
Thyroxine 3-5-Di-iodotyrosine

a3 . 5.7: 3-5-Di-iodotyrosine

IRRISS UM @ MU X B UY TS gRT I ARRISS

UR% B (Thyroid stimulating hormone) a1 9RRICIUS (Thyrotropin-
TSH) fafd a=a1 21 39 W& MM @ uRafd # omREs
Tfel gRT WA@UT T1 81 Ul © a1 Tfer gIRia &1 ol & |

59

IURRIfFGT & ®1d (Functions of Thyroxine)

1.

I8 INR H AT @aI=rd (Oxidative metabolism) @1 gfg ax
DIR®BI H Hol I (Energy production) Td TATIEI &I
AT S @ 7T (Tempo of life) T QTCT & |

Ig AN SIS UG 73 1 AT # gfg axar 2
T DIRTGIRI H AFAISH AT TPl @Ud &3 IT AT

@ URT FRAT T IE DI AdOT AT IDITAOHR
(Gluconeogenesis) ¥ H&IH &Il & |

Jg BEE UCH Taugy, fafie wuvmy ud dfeemm &R
HIRPRA FATGTT DI W JAIIT BT 2 | AIRIeE g sifdl
A AANIGNISSE B AU BT SART  dRar &1 IE
TARDINTIRNT  (Glycogenolysis) DT SIRT B BTSURTARRITHAT
(Hyperglycemia) &I SURT &RAT & | TE AT DI FETeAdT Bl
FHH IRAT B| T8 Hadl H DN D STAN B IART IR
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FARTAII G UG Bl HH IRAT ©| ARRIAET sgfed @
fareret # ear @

qRRIfRTT IR & I Sddi & g I H FEFdT Hxal
2| I8 vV Yy a9t & M @ eruRefa # <@ e 2
Jfe g garRRiss ufr o |fbgdr UdH & faged d gig =l
2| ST RGO & IAud # gfeg Bl T

AHATR(SS  (Hypothyroid) 3M@Rem H WURA  Plelkglad  Td
BIEhIfIte &I gfg Bl | SIfdURRISS |fshadr (Hyperthyroid
activity) ¥ WRH PleiRglel B HAET HH & Sl § |

. IE T ged-Wed bl U9Ifdd Rdl 2| SHd! HHl O ged Pl

AGaT X HH B SN & qAT AN DI DAl H gy W
X ¥ gfg Bl 7| amRIse af & ifdemau & eRYT Rieifors
TfeR <19 (Systolic blood pressure) #H T SHREIfd SfeR <9
(Diastolic blood pressure) &I uRafdd = Qﬁ&' Bl B gl @
[T IMETd SmIa (Stroke volume) ¥ ghg, BT SfrAfAaar
(Cardiac irritability) T uRefm aifgfal (Peripheral vessels) &
TR gfg Bl 7|

T; Ty URRIZS BAM DHedhlaa= (Catecholamines) &1 Hddl &
forg daaelierar & gfg 8l 81 eTo9emRiss g9 (Hypothyroid
condition) ¥ g&d Wl Sl 2, RIS 8 ST © 3R Hegard &
T & BT B, IRUTESY geg W Y Hdgd $H Bl © |

. ©Tel HIRTHT HY gRudadr (Maturation of Red cells)— JTRRISS

BEM & HH TG & BHRU AT ARISAT (Myxoedema)
fodfa § @ &l (Anaemia) U% 10T BT &1 b EIOTGT
(Anaemia) HTTlleRed (Megaloblastic) WHR @ BIil & Silfd
faeIf® B, & &7 9I9oT & BRI TR 8l 7 |

. T 99 (Heat regulation)— UTRISS BHAM & &H TG

® HRU HEH SUS & oy Wil H gig Bidl © | omaRifeR
BT HHI AT (Calorigenic effect) PIRGRI W Ugel Uvd &
HRT BT 2 |

. g™ I HEUT  (Secretion of Milk)— RRigs BMAEM

efRIcaTe /Taaed  (Galactopoiesis) @1 SART dxar g 3rafq
WA /g Sae (Lactation) & HAY I8 g & THEU DI
frafaa 990 g 2 iR gu @ /e # gfg aRar 7




10.

11.
12.

13.

qf& wd fasiga (Growth and differentiation)— IRR &1 gfg &

gMi  BMIF (Growth hormone) I AWEIGIUF  BMEIA

(Somatotropic hormone) Td RRIfAAT (Thyroxine) UHIId &

g, ofdd SHadi @& fawea (Differentiation) @ 9RRIgS &AM

T R B—

(a) ddIclA  gfg  (Skeleton growth)— oRRIGET  BHM
SUBRIRT  (Epiphysis) 3 @1 uRugaar vd fawed #
AERIAT FRAT 2| IRYGId AT JIaTa=el & gd Aed-EAGoT
A Hplferd gfg (Cretinism) H (Puberty) ¥ 81 ST & |

(b) uza gfE (Muscular growth)— JRRIRIT & 37eU- TG0
& |AI (SeAMIdl-Cretinism) Uell gfg o &1 il 2|
TG (Hypersecretion) & |HI UM Hpad e &
ST % |

(c) odfir® qﬁa' (Sexual growth)— TR(SS, &l (Gonads) &
T Bl B At wRar g SreAadn (Cretinism) #
SFel @l gfg R fgdae «fffe @eror oofl f[aeia el
B © |

(d) wHfas /afassia gfg  (Mental growth)— RRIgS
qrafd /ARaspd gig T Py dfsier d (Central
nervous system) ¥ 3MdeId BT I&T Rl Tl 37T
|fhad & w99 AR gfg wd dfSer aF &1 fae
&H BT g1 Ry A9ie vu 9 faferg gar 7 wwRaa
Dicad o fap # ema - afidany axil € |

faerfi=a @ ¥ (Relation with vitamins)— BTHE ARRIfRIT

B-dRICH BT IRR # faer™= A # uRafda axar g1 omRifR= @

T SEU F Wh H RIS BT WR el 8 | IRRIfAT B ifr-

S0 H A (Thiamine) T4 3 & S d¢ ofdl = |

faeIfa C &1 argegedar e Bl & e g3 4 faerf= C &1

TR MR W BH BT B

qg B TollgH, YIS Td o & AUl & gig &_al & |
g HERRUT B AU qMEWH 7 AT HIIR
(Metamorphosis) @I &% &I JgIAT 7 | AT WRRIY (Tadpole) Ith
T H oSl URRIgS BAM A1 S fem €1 S da Wi
# PraraRer g Ty | BT 2

Jg BMF, ol Sa@red (Energy production), O2 T8I HRA Bl
&¥dl (Oxygen uptake) Td IMERI IdU=d <X (BMR — Basal
Metabolic Rate) @I gfg HRT = | SfI-FH@0T (Hypersecretion)
faReT H SR FAIed &% H 50% AT e @ gfg BNl T

SIS TOITSh!

- ITENTH
greyg wrEHt

291



SITNATS TOITSh!

292

- ITETH
greyq wrEHt

14.

15.

S T (Myxoedema) fa= T % 30% BMR @1 &HI & O, T80T
FR DY AT, CO, BT ITeR Mdwre @) &qdr &9 & S 2|
IRRIfIAT HAISSIHIUGAA IMARVT Bl URITRIAT (Permeability) T
uRafifd &= a1 2| oRIfdes B @B Tomsw o %
e offedesl (Cytochrome  oxidase),  fdafeid
SIETggod (Succinic dehydrogenase) &1 gfg Hell 2 |

I dfd1 a=F (Nervous system) &I T9IAd &Rl &1 §9 B8MIA
D 3w ABITT & BRI ARGSH (Brain) I ISR 96
S & 9T B ® BRI AlSdT I b bl 7O Rfrerar e
ST B

$ BHE @ HHT & HROT groft S I8 ST 21 ST (Legs) TS
g%, 91 (Hairs) &g, 4T HICI, 3% (Abdomen) dT8R el gaim
qerm <iffre i arfaefia B € |

5.9.1 RRIgS &I IfAAAAd ¢d AT (Irregularities and

Disease of Thyroid)

1. 3CU-EATGUT (Hypo-secretion)— I8 Udh ATARIH I¥ 8| TR

¥ 39 2 1 N & dROT fEforRad 9T 8 92—

(@)

(b)

(©)

(d)

A= OE=T AT TATvS / T9eX (Simple goitre)— 39 T H

IR B B & PR ARR(GS TR Tl TR AT PieR Bl

AT & Sl 81 oW- a8 9T Tl e fau # srfdraier e

H O AT 21 S9 9Hd 39 UvSf® e’ (Endemic goitre)

TqAT I &7 BT °8r ULl (Goitre belt) Hed T |

SISHAAT (Cretinism)— I8 I gl § ARRIZS B8 B U-

ST & BRI BIAT & | §9 T & UGS & o—

() TS WA X, IAUTT B <X H HH BT

(i) ¥RR @ gfg &1 $& I, ARet fFAfa MeER & BT
™ 92 919 (Dwarf) & ST & |

(iii) RR (Head) 3rurd & ifdrd g1 BT dom war @ &K
2 |

(iv) AFRA® ¥ | a1 Rifdrd 8dr 8, §8 faar Gal &dT ¢ |

(v) &R FQI B3N, S 3N, S UfRrl g oiffres S ol
&1 HH fABRIT B

qﬁm freaSHr (Juvenile myxoedema)— -TH®D AT BT B

g SR oIl &1 §, 3@ AT vd qrer @l 3R el el 2

ffrasar (Myxoedema)— T9%% UV H IRRISS @3-

ST & HROT Ig T BT 8| SHH STSHMIA & QIS b A




o & ARG e & e TSI (Mucus) TT 99T & THA &
S ¥ ¥IRR Gdd U9 g&I 8 O[T 2| 91 STeA o ©, URrf
(Muscles) HAGIR IS ST € | 594 &9dT HHF 8 Sl & | ARTSh
ANfIHRIT, AT (Obesity) UHAT ST 2| @ GR&S, FITIad
Ty BT HH BT M LU U4 O € | ged Hagg (Cardio-
vascular) HfshIar &9 8 SR 2 | & $HH 8 SRl © | AAD ah
(Mensturation), SIIFGRT, TgFHT (Impotency) Ud <ifiid &1
B D AAT FHG BT ST B |

ARRISS BHM & FoldM & §RT UG A UBR &I fIicra

& SUAR BT B |

2. Jfa-EA1GUT (Hyper-secretion)— ¥ BAF & AfA-HGUT |
T ¥ gy e o, SIS WUd, To[IkI Bl GO qeT ST
P AfPF T F IR FH IEEGIYH SIoA], S BOR qTd, HENIET,
3P TRAN BT GV 3N AefoT I~ BT Il 2 |

AA-FAGU & BHROT YFART A Bl SR § TAT §/H 1 AeAdD
SHR S ® g AT B W El §F MM B AFCAE
TeT0E / TaATIfends Maex (Exophthalmic goitre) ®&d & | A # 39
AT BT UG &I I (Grave’s disease) IT dHSd BT I (Basedow’s
disease) HEd % |

A I H MREMURINRT (Osteoporosis) @ HRUT 7RerdT (Bones)
A1 gargq B Sl 2 |

TOTI R B G BH D BRU AADT DIRTGN  E
foparelier vd Haeela & Wl 8 39 SR A9 &7 99 s @
ST B | seifery 9 UfRr &1 wawrg afRr (Temperament gland) ¥ &g
g | @ ST ol § q1 A &l IR 9% T © |

IR B & IfaRe 39 ufr @& gRT Us 3R B
wnfad fear S 8 RNal arRiaeder=H  (Thyrocalcitonin-TCT)
HEd T |

P9 (Copp-1961) < HIueH 9 B & SURART WRUIRRIZS
(Parathyroid) uf®r # <ol SNifh b # DT & TR BT HH BT
g1 P 7 TABT AM Dol (Calcitonin) @1 | Afh 9185 & S=Ioif
H T g &k g8 M ORRISS AMRS (Thyroid gland) & gRT &
Efad far o & 7 6 RemRigs 9 & gR1| 9dq9M # 39 &M
P ARRIG eI (Thyrocalcitonin) H&d % |

9 ufr @1 = 9w afr § 999 qren @M arRige
IARG B (Thyroid stimulating hormone) @Rl B ¥da& AfaRk®

AP YR =0T ff 811 © | ovs & faAi # 3ve | yIfad slaw
§I IE Uy a1 Smavr aRal |
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T B TAUAI (Metabolism) Td ®IHe & Hdgd & ywIfad
HRAT B | ARRIG eI (Thyrocalcitonin) 31ReI (Bone) # afthds AMP
(Cyclic AMP) &1 gfg &_ar 2| goul ¥ ARRIgS 8MA Bl HH & BRI
HHATE (Libido) &1 &I & Wil 8 3R 3ffd-w3m@vr (Hyper-secretion)
& URUTHESY qYHGAT BRI 81 SR § | 91 UbR =31 (Female)
H grRfgs BWM & $H B BRI HEARAT B HH BT I AR
A1 @b | 3ffedh b FAG BT © | SIA-THEU & HRU kh AT H
HH vd YSNfgR g g |

I BHEM WIS dfdiuegs (Polypeptide) BIAT B 1 I8 FCMT @f C
DI 3frar WRYfEHT BIRMGRIT (Para follicular cells) §RT EIAd
BT © | 39 B H 32 FHl 3FA (Amino acids) B 8 | SH®T ATHR
3600 BT 2| U8 TBHEM b H Dfewmd (Calcium) TAT BT
(Phosphate) ¥RI &I 9910 @ H W& BIAl & AAT b Ud 99 4 Ca
& AT B afEa axar 21 siRedl & faeed &1 &8 oxa 73 H Ca™
P ST Bl ISl B |

ARRIgS BMIA & HAGU &I 99T (Regulation of
Secretion of Thyroid Hormone)

fiegedt Ry (Pituitary gland) & 3 Uferdl USARHUGRIRTA
(Adenohypophysis) @ gERT HIfdd IRRIZS SAHG B8HIA & gRI
qIIRIfAAT (Thyroxine) BTHA &I HIATT UG Fb 8 &I Faf=d
fhar ST T URRIgS SIS BAM B SURANT H IRRITe
fer gRT 8MAF &1 Sraur T8 fhar AT iR oRRiss UfRr &l Jmey
B T ® |

RIS B BN AHT YT gRT URRIsS SORG A &l faf=a
HRAT § TAT USARTSUIESR (Adenohypophysis) &1 ¥ faf~=a &xar
2] 39 USR URRigs UM gR1 wNfdd orRifeas € @ W
SNSRI 3ycdel v 9 fFraf~sd fear Smar 2|

UEARIUGIERN & gRT S IRRss SoRe s8MH wfdd faar
T 7, U8 B omRigs ufr @ gieameii (Follicles) T Sat
PIRBIBT P SEIUT BRAT 8, 3P HRUT ARRITRIT B Bl AT
h BT &1 O B W H IRRIfAaT B BT 9 R 8 ST ©
I9 B FUMHEG YAaed (Negative feedback) fafff & gRT omRiss
JARG B BT G Bh Il 2 |




9N 9rfad SIfaw (Check Your Progress)
5. 9% HIN H URRISE & -G I IERRIT
I |
(@) fHaarsH (@) fofefren
(M) FAAHER TS (&) g BT I
6. ©ET IAT @ BRI BT © |
(®) FER
(@)
() TS uq Wl
(&) S B HH

7. 991 /7R Uh IMToFd <M BIG © off FHfRd 8kl ®
|

(@) TefHIA @) amRifead
() ERIH (&) sgfer
8. URRIfRIT BT IcuTe- & gRI BIAT T

(@) TRRINM @ MATSIFIHIO A
(@) AMEAITHEA & TATSHIBIT |
(M) JRT B TR |

(&) FAI 3Tl HIHIRSH |

9. IRRISS UH 2 |
(@) SurRer (@) Ira=TdT afer
(m) sfeemdr afr (&) urerd Tfer

5.10 TgIFa Ufer @l 9991 Ud 1 (Structure
and Functions of Adrenal Gland)

5.10.1 UgI-el Ufel &1 |F-T (Structure of Adrenal Gland)

JAfegaFs AT TS AT Ud gadh @ 3 RN W Th R I B BICT
ol & A iy MeR @ gue) GREAT ol NEdl | TS ufRr
DI G 3I, T BYSTHR Bl € R UR&d fhel FU ga (Pole)
R Rerd 8t 8 g9l dRer 39 ufR @1 ifdgad / GURIES (Suprarenal)
uf®r dgd €1 SR (Right) 3R &1 ufRr dfel il /dids g (Cocked
hat) & 30 H ®ICI ARI B B 9T (Left) IR @ Ul HB
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IRl R AT b F a1 I AT dA (Capsule) BT 8| Faron
B BT T8 FHC (Capsule) TRT ST gab A Yordh HIaT = | TRT &7

feoefi MMPR, $U T4 aRad®d I7 9o Ry A= st § 1 21 21 s

U1 &1 STACRTH (Eustachius) =1 1563 # HdUH Juid fhar o |

Right adrenal Phrenic artery

Left adrenal

Adrenal vein

»_ Middle adrenal
artery

Inferior
" adrenal artery

Right renal =
9 Vena cava -

h Left renal artery
vein Aorta

I3 &. 5.8: Human Adrenal Gland

Zona glomerulosa
es— Zona fasciculata Adrenal cortex

Zone reticularis
Adrenal medulla

I3 . 5.9: Section of Adrenal Gland

HAAR (Cuvier) 7 1805 # $H TR & QT 9RN BT ST AT, HU
HRT B Fode /Blcad (Cortex) Td IM<IRED 9RT Bl HSIAT (Medulla) |
g1 (Gland) &1 4ofi@ Sl (Embryonic sources) ¥ fd&Rid g5 © |
®Icad (Cortex) HI N HASH (Mesoderm) ¥ Tafdh S, TacrsH
R < (Neural crest) § U~ BT © | HSIAT BT 9N Sl Hadl I
fafaa gom 2 R @A RSHN  (Sympathetic  ganglions)
S+ /el gy | onfed ASgen) $d6 HaueM uwd fsaRl qd
s | (Post ganglion root) & U Red &, oifdh 91g # UIRd 1T # Yard &
grgq @t T, STal dIfcdal SHad (Cortical tissue) ﬁ@'él?vﬂ R IMEART B W 2 |




FIAT & AFT BT yard Yo Sfiad & A1 aarg 9 RS & S 2,
3R S & o 99 9z QU BT § | 9% AN H YA UfRI AH
37 ¥ 50 A x 30-40 A X 10 mm B 1 39 U @1 EdT 9R
59 TTH BT 2| 9 UM BT ASISAT T Fel IR &1 1,/10 AR BT 2 |
UAd IR & W &I 9N B1d © | I8 QFI 9T GXaeAd (Structural),
fShaTeT® (Functional) Td ifia (Physical) 3fie & f=1 81 2|

Capsule

Zona
granulosa —_|

Cortex - . 3
L

\\< i

Zona y.. i
fasciculata _!

Medulla

Zona
reticularis

f&I3 . 5.10: Endocrine Gland: Structure of Adrenal Gland

USHA UM (Adrenal gland) ¥RR &7 |9 S Fag-ig 3T
(Vascular organ) BT g1 S U1 # 6-7 ml < wfau™ ¥R, ufa fide
@ W F UG BIAT | W IR AR H FdE W W YaS Fel 2
3R BIcad (Cortex) H AATH Hag-g STAd  (Vascular plexus) &I
AT B | 39 Wh D (Plexus) ¥ Wb ASgel &I IR (Sinusoids)
# Uae AT 2| g oed 95 7 RR1 A e o € o o ut @
g (Hilus) W 9 9eX derdl §1 b FIue dIcad § ol @
R wegenm #| ufr #§ dd Welafe @1 (Greater splanchnic
nerves) Td @] IMETY FaUH dicad (Cortex) H I &l 2| fiR
YAl H WA B W B I8 dFFeN daed 7SIl (Medulla) @r
frafsa axdt € st a8 ff ifafear sidas § 72 urly e |

TSIl IfRI (Adrenal gland) & &1 91T fA=faRad g—
1. TgHd dehe AT dicad (Adrenal Cortex)
2. TgiFel Fegel a1 HEYell (Adrenal medulla)
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5.10.2 UGl BIcad dI G¥dHT (Structure of Adrenal
Cortex)

Ugiel dodhc / Picad (Adrenal Cortex)

IE HISTSH | g9 91l TsHd IR &1 9= 91T iR afr & 90%
AN BT AT 8| Tg ART Siad & forq ifdes emaeass giam 81 39 1T
¥ g3, Tue, At shefifeorae dIfdrerd (Epithelial cells) 810 & 3R =
&3l H FaRerd 81 2| PIRMSIY &1 I5gell (Cords) H FaRed 8kl ©
3R F9YC (Capsule) | HSIST 9N O Red 81 €| UAD DIRIBT A
T Badh, UreUl ASCIbI0$AT (Mitochondria), Tesl SUHRIT (Golgi
apparatus) Ud W% fofie @ ®If¥@Ea (Cytoplasm) #  BIdl
2| USHd dfcad (Adrenal cortex) U® FHE (Capsule) 9§ 3ERT
(Enclosed) 8T 8 f99 oFid Cfddell (Trabeculae) IT & <R
ugad! &, forgH b aifa~™l (Blood vessels) Td df~a1d (Nerves) Il
2| SAD! IR HIe § Bicad § I &5 B g
(i) 92 9@ AN T8 WX AT GHFl TAHTANET  (Zona
glomerulosa)— I8 9RT 980 JATERV/ SIS & A< BT © | SAH
TR BRI (Columnar cells) & e B 2| BIRGN BT
ST o/ 3167 (Axis) A8 BT AAMIAR BT 8 | SIHT TAHSerd
% ERT UceReRM (Aldosterone) ®BME MR @A AFT H
edpiicdigs (Glucocorticoid) Td <iffrs MM (Sex hormones)
fad B 2 |
(i) TERT W R/ Yol ®WR AT ST BAReCT (Zona
fasciculata)— S8 9N ¥ 9§ WY W™ (Polyhedral columnar)
H 9ol HOTEIY (Pigment granules), 39 HOUTHERN TR dicad
(Cortex) T ¥RI-GIall 7 MEMRT BIAT B SH &3 B DIRBGNY
fapfdid v ¥ |dg & G9ERR vu 9 Red gl 81 g9
PIfrmmRll @ fofis 3 (aguraFI— Liposome) T Uil Il & |
ST WRAR[EICT (Zona fasciculata) & SHIRTGRI B dwd
(Nucleus) STHT TAMSANT (Zona glomerulosa) @1 3MUeT <l Ud
e (Dense) BT & | SIHT TAHSATT & BRGNS+ 31fSH
fawfra gxfit € & @1 wf~rarsed (Spongiocytes) Wl dwad
2| PIBIT H Pieikglel (Cholestrol) Ta faerfd= C arfdres AT
H UET ST | BIRGRN W ATSSIaivgar (Mitochondria) 1ferd
B § 3R I§ Wscialivsdr i 81 8, $77H TRy Iuc dure
(Shelves) @I 3merm faems (Vill) Rl ot 81 39 W & NI
BRI HIsSa  (Glucocorticoids) fad far <mar g gHT
AT TAHSAET  Ud BNIRelel # ot wwm H




@ gueraronds Nfeqhe™ (Endoplasmic reticulum) 9 STd 8
ST fr WRIgS BT & Ay | FfRid 8 € |

i) g wrT Sfadr wWR AT EAT RFART  (Zona
reticularis)— I8 ANT BIRBRAT & S AT o9 dis (Cord) BT
T BT 2| 39 & @ St # fafie o €2 Bl €1 Sew
@ o H fegpaueriiferia ®IR®RI  (Reticulo-endothelial
cells) &7 SRR WAfd fIaR®T (Sinusoids) BN & | $H ROl 9T
@ HIRMGHTE FAE Bl & 3R 40 A 45 BHNT BT AT I &
R difcaiss a1 ®ifda a1 difaRERiged  (Corticoid or
cortin or corticosteroids) H8d & | I8 WAl BHERT IRAINSG Fite
I VRIS (Steroids) &I € |

511 UgiHd Uil &1 galdgia Yerqefta wxaen
(Electron Microscopic Structure of Adrenal
Gland)

WA U4 39 (Fawcet ef. al.) = 1969 ¥ TOIAT f& TS dicad @
BIRTBTSI H R gusrenfodd fedhed (Smooth endoplasmic reticulum)
a2 | I8 Neperd WRIgS g & Geuvl # WEdd e g |
PIcad & BHAM DI IR TR H Rora axd &—
(a) fReeifiEPhigsd (Mineralocorticoids)—
YqleXU[—
o UGERTRI (Aldosterone)
o SRIfEIBIEPIES (Deoxycorticoid)
(b) @I HIZSH (Glucocorticoids)
YqleXU[—
o difcHd (Cortisole)
o BHIfEHRTRIA (Corticosterone)
(c) DIfEA (Cortisone)
(d) TFeIBifcPige (Gonadocorticoid)
YqleXU[—
o U (Estrogen)
e UUSIGA (Androgen)
e TINIRCRIA (Progesterone)

o fSEESUATIERCIT (Dehydroepiandrosterone)
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(@)

(b)

(©)

(d)

frReteifddigesd  (Mineralocorticoids)— I8 BN B #

it ol @ AT B FafEa wRa €1 UegRERE T THE

auT YfeIRa (Salt retaining) 8fFIF glaT 8 | I8 ECF # o, Na*,

K*, CI- 31 &1 Iug<h AH1 991¢ Il © | Ig Jabl / fhei H

Na* Ud Cl gl & Y: SGRNer dof K* 3 & Icqoid dl

gfg B Th H WRROT 9 97¢ @@l 2 |

g@lidifdhissd (Glucocorticoids)— AT H &H, dfhd I

gToRI ¥ 31 #ecaqel & | I8 fr=faIRad Sl Pl el 5—

() IR & AR el T AR Al | g i
AT Hadi B BIfSHA BIBT3I (Cortisole cell) H Tefprol
P WU T Wfed FIATT Bl § PR 2| SO b H
TSHN, JHHT St TAT I 3rl B AT H gfeg B ¥

(i) Ipa H I8 Ufed & TemsdloHRTd  (Glycogenesis) 3T
TSR (Gluconeogenesis) 3G fohamstl @ IR
FRAT & IT IRAT (Urea) & HIATOT § gfg o 2 |

(iii) T@IPIEHIzeEd WBC &1 w& # gfg ad 2 |

(iv) IRR # golagiarsed (Electrolytes) & faaRor deom e gd
G & e BT T I AR 2|

HIfEAT (Cortisone)— IRR # Wfed & TuUgy & ywifdd

FHT B |

TSI fEDigs  (Gonadocorticoids)— o8I #  YUglorg

(Androgens) F™& B Ud Rl # Wgioia (Estrogens) A

AN T SEu HRar ¥ R H YRl dor Arer # S &

faar &1 URT xR 2 |

S R sraven § 9 BME & WG 9¢ ol § a9 I8 gy &4

39 # & 99 $I gfic 9§ 9Ruad (Mature) 8 S | Al goul a1 R
ol # ATeT B e 99d € 99 S9H ATeT @ der fewrs <
o B | g9a fauRa afe Arer /Rl § TR M «1fde AmEn | 9ar ®
qg AIGT § TR ATU— IGT B S, Holga Uell, IRR W IUE a1
anfe fewr <d | 8ME @ o & HRU Afh 999 @) gfic ¥ ) I
aRuaq grar 2—

1. TN ®iced & 3JAHA  (Hypofunction of Adrenal

Cortex)— TUslFal Picdd & gRI (U SNauT & HRUT {=ferRad
farfordt oy Sl 8-



(a) TSI AT (Addison’s disease)—
(i) 399 IRR BT fASieldRor (Dehydration) B ST © |
(i) IR & I FHF 8 T 2|
(iii) 9@ H¥, Iocl, ATl Td gaRTEe BN ol © |
(iv) URRN, a%d vd alRass fe Feik ue o 2|
(v) TSI oA X HH B I 8, Wh &9 "e Sl § |

(vi) IO B HH D BRI FATTA R H BMR B HH & ST
g

(vil) =T, BRI, Ted, dEY offe H fAed @vieé  (Melanin
pigments) & BRI FHADIGT FR(FOIT [T /AMET FAM T
(Brownzing colour) 8 ST 2 |

(b) BRUNARATHAT (Hypoglycemia)— h # I@HRT &1 AT HA B
Sl B, S99 gad &1 URRl RifYre 8 ol 7 |
TS dicad & BART BT Sffas Re7d 8 il H-T ST 2 |

(¢) gg Brafa yfaenast 9iffT$ (Anti-inflammatory compounds)—
B Hrd W A B, S fF Yo (Inflammation) H AT o arell
DIRGRI g SHd TGV & AT R & |

2. Ufgal dicad @& 3Afd ®rd (Hyperfunction of Adrenal
Cortex)— fg-wmgur & f=fafad T 81 9d 8-

(a) UfeAT AT (Edema disease)— 1@ D@ uered (ECF) #
ST Ud AIfsTH @1 A H gl Bl 8, O b | A gfg 8l
S B | IRR B 9T 3ME IHN TR Hd Il § |

(b) <®ar (Paralysis)— IR H GICREH MO & HH & HRUT INR
@ UREN vd af~aemril # g 8 o § R el awg
TC W & 3R TAdHdT I & T & |

(c) BIRUTASHIAT (Hyperglycemia)— <6 H IdHT &I AT
S B Sl 7 R AgHg R 8l Sl 2

(d) IHd H TATSHIOA D AT H AULT B 2|

(e) UIEH BT Dedifersd g¢ Sl 2 |

(f) an vd et # faxdwfodl S~ & o € |

(g) ST Wh <16 /BRW <4 (Hyper tension) BIAT & |
IUYth T W B AU Bl HYh U W FHRET T (Cushing

disease) HEd % |
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(h)y &H-m+ 39 T @ Afte SET & FRU—
() afe=t # geifers® (Vimilism) 9™ oy orl o 2,
rasy afeedl (Girls) § s @ oefor fasRid & o 2 |
SRIEU— AT IMa, S48 & Aefid 8F, IRR W)
Mt a1, Ifhermel UM |
(i) @=di (Boys) # oiffie ufRuaadr (Sexual maturity) iferefrer &1
S 2 | Ut 9w (Adult) IIORY & A ARpAT &R
gferss &1 oIl 81 U gedl @ AR gRferd (Mini Herculis)
BB ¢ |
3. TWR YesIeUTISH (Hyper aldosteronism)— I8 YRS A7
fga® (Secondary) BT 2| TeeReRM & 3Ifd& SEH & YA
FHROT Ul HIcaHT & ST TAHSANT (Zona glomerulosa) # TR &
IO B9 B BRI BT 2| SADB! BT T (Conn’s disease) Pl ¢ |
39 faaafa # emwRe=M /3ifdada (Hypertension), Uefra fRiforerar
(Weakness), AIfSTq &1 Afad o)A, emdid /aRaed (Alkalosis)
anfe <& 9y S B | USHT (Oedema) T UMl ST & | 3ifSd F9a
T® UCRRM &1 e (Depletion) fhet &1 &fd &xar g1 s
EIF (Polyuria) URfl IRl | UCRRM e & &R URRN @t
HAGNI; TIUafdd aROag  (Metabolic alkalosis) @ @RI dfcrad
IRH B WR H P B BRY fee (Tetany) I BT 2 fgde
BIWR VeeRexI-oA  (Secondary hyper aldosteronism) @ ®RU gl
AR (Cardiac failure), IPHd H RIREIRTA (Cirrhosis) fa=awferl amfe
Il |
4. UgIFoiAIgsed fA=gIM (Adrenogenital Syndrome)— SH®T
R CIC N 2 UfgTd Usglo=1 (Adrenal androgens) &7 3IQfd IcTGH
9% SRV Ufgaer Biged § PR (Tumour) & ST ¥ |

5.12 Ufgadl Hgel &1 €941 Ud &R (Structure
and Functions of Adrenal Medulla)

ufgel Aedter /A9l (Adrenal Medulla) &1 WR@HT WRel &kl 2| I8
TfRr BT MIRG 9RT € 3R TR &7 AT 10% 9N ST 8| 0 W
&1 fAe™T gur o IRA vaered (Neural ectoderm) | BT & | 39 W H
AHHI T = (Sympathetic Nervous system) @1 BUTIRd U%d
TReer e BIRIEY (Post ganglionatic nerve cells) BT & ST &
9T &1 =17 &Rl €1 89 9T # &1 UBR B HIGIY uriy St
2| IS AMBR B BIRMHTY B # TN BIC FMHR BT HIFABIY ufepar #
IR BN B | §7 PIRTGERIT B HHfBA BIFRNBE (Chromaffin cells)



HEd B | 37 PIABIRI B TEBHI DIBIN (Ganglionic cells) T FHaal
2| BB DMhA BIRGN U (Epinephrine) BN &I SAAT HRall
g1 ®Bie fomprse 99E  (Lymphocyte) ®IRTHN 8kl & 94
DIRGIET (Cytoplasm) @ AT HH AT d=db (Nucleus) T&T BIAT &
AT R (Sympathogonia) H&d ¥ |

TS WYl B B BIRGRI (Chromaffin cells) & §RT
ffolRaa g wnfaa feg o € |

512.1 @ﬁﬁvﬁ g1 Kfcﬁ_r\[ﬁb_rl (Adrenalin or Epinephrine)

80% W BIT B I8 BMAM WRRI df®HT T (Autonomous nervous
system) ¥ YMIfIT B9 a1l O UBR & SHddl Td S B g9Ifad dRar
21 T2 (Fear), N, AUAM, oAl #HRIG 9@, S99, o, faH
fTaro] 1 HHHoT B ST ferar favel uerll & IRR # ug™ o oRi
AMHRAG TeRN & THI BHEM 31ftd AT # Bar ¥ Wd dgdr |
BT B UE @@, TIfMd f3reell (Mucus membrane) T i ST
(Visceral organs) &1 Ith alf2fal &I AHad H $99 Wb <@ (Blood
pressure) H 3G IRAT B AT I, IHd, dabla URTN (Skeletal
muscles) T ARTSH 3T &I S dTell b aifefal & berral &, o
Fad Wad R, WM &%, BMR T7 &h H Tl g a9 B A H g
gl ® | UfgAford MA@ edfR¥d [ (Emergency hormone)
ded | sH@ 3F, W4, U, g€ (Fear, flight and fight) MM Y
B8 ¢ |

5.12.2 Ufg-fe 8Wf @ y¥Ia (Effects of Adrenaline

Hormone)

1. G, o™ f3reell (Mucus membrane) Ud IRR @ M=IR®E AN
@ I AT B ARfad R Wh <9 H gfg B QT 2| @
Gefl 81 Il 7 |

2. B3d ® WA R /U R | gfg dal | 9T (Arteries) H
I T4 D gfg HaT 7 |

3. Pl URMI (Skeletal muscles) B8y, Ihd TG ARTSH &I h
arfzfrl o1 Rifdre w- Wb FeRor H gig IRaT B |

4. IR H BMR U@ b H @M, a1 3Fd UG Faeria (Glycerol)
@ 7 # gfg wRar B

5. Sif*pT 3ReMT (Bronchial Asthma) ¥ Suafl grar &1 2fear/
IqRIell (Trachea) UG §I=dbTs (Bronchii) @ fRIfdel &) 3991 <=
# gfg a=ar 2|

6. a1 # URMN BT HEHTT IR Tl B WS TR AT B
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7. GRS UG GAEl T BT 1S fohareiiel sar 2 |

8. wIIgl/¥lIF (Spleen) ®I HHAT PR Tl H AUE (RBC) &I
H H W= BRAT © |

5.12.3 AR-VAATT M9 1 9A1d (Effect of
Nor-epinephrine Hormone)

TE gME UfgHfod 8 @ 99F & 1 dRar 21 396 g9E 9 WD
afefrat FHEfad 8 @1 U bl W €, 39 BRI g]d WA # gfg
TE B ® &R 7 7 <9 # gfg Bt 2

39 UPR B W@ © fdb UgAfe™ vd AM—vfeafed td TR
A dSI®T T ] T8Il A ¢ |

Ufgafer  Td AUl EM @ saffie yMh @
HROT TEIFel HeJell H# IR (Tumour) IaT & oI fhaiip™RITS eI
(Phaeochromocytoma) ®&d & | 39 TIR & BRU RN T8 & ARI T
e H D gis, gER 3MeH YA A, BISWR TASHIAAT (Hyper
Glycemia) BIdT % |

UMb (Epinephrine) Ud TR—gfAHa (Nor-epinephrine) 39+
ST | T g (Equivalent) 81 81 8, TR W1 |8 Hasi d |GAM
ERICECN NI

arefl . 5.1: A vd AR-sApA
Bl & SIA$II ydaE
(Physiological Effect of Epinephrine and Nor-epinephrine)

e srgfear sfRfhT IR-sf e
(Physiological Response) (Epinephrine) (Nor-epinephrine)
1. <4 (Heart)—
(a) < (Rate) gl 2| FH gfg o 2|
(b) = (Output) ggar 2 | B IR e |
(¢) Xxh <1 (Blood
pressure)—
(i) Rreifer® (Systolic) | TedT B | ggadr 2 |
<Ig
(i) SRS IS uRads e | 9T B |
(Diastolic) <1d
€A (Mean arterial qf& FRaT 2| 9T 2 |
pressure) STd
2. I arfefrat (Blood ®{O YR Bl & | /1 H Agfad Bl
vessels) =11 ¥ HHfad & | | URAT H) =




3. 99 (Respiration) IAURT BT B | IART BIar 2 |

4. fs (Kidney) Jad arfefal o Jad arfefal &
Hegad BICT ¢ | Hga BIl © |

5. TR (Uterus) RIS BT 2 | RIS BT 2 |

6. BaId AfSBT T AFRIS 3T DIy g9Td eI |

(Central nervous system) (Anxiety) # 9fe |
7. TATYT (Metabolism)
(a) SRS @od gfg Bl 2 | gfg Bl B |
(Oxygen consumption)

(b) B TH (Blood sugar) ?{ﬁé Bl T ?{ﬁé BT B |

(c) Had a1 3rFal e | gfeg & 2| gfg Bl B |

. SanRrAfeeRT e ofe B 2 | FE g T |

(Eosinophils count)
9. 3ifd (Intestine) TR BT 2 | TR BT B |

5.12.4 Ufgde Ufer & sl & S4aur &1 faa+

(@)

(b)

(Regulation of Secretion of Adrenal Gland
Hormones)

Uf$ae dicHT & BA-a &1 fFRa=v— 39 & < § dicad
@ gRT SN M BT WX HH 8T 2, 9 & Sauddns
(Hypothalamus) &1 BifchIgiud IAR®G aHA (CTH) BT 10T
BT 21 39 EEM B AU B HRU USARIUGTSRIT
(Adenohypophysis) @ gRI UfgAIdIichIgiUe ISIRE  BAM
(ACTH) &7 @9 UR™ Bl &, I8 8 Wb & gRI Ufsd
BIcad (Adrenal cortex) H o ST SAT &, 98l WX dicad @l
dpificdiged (Glucocorticoid) BT &I FAM@U &RA & forg
SART BT B

Ufgad Asger & sEi &1 FRa=v— ufgad wsgen
(Adrenal medulla) BEUMYAEHH  (Hypothalamus) — UARTSH
(Cerebrum) Ud 3H™l T (Sympathetic system) gRT frafed
BT T 3®WI T (Sympathetic system) @ GRI
B RHAS T, AU IRRAAT siear g, geedn, @e o
SM, @94, e T e, U fAafeew, 1, sm @
AT Ul ASTAT BT AT /ST HraT 8| Ufgaa Fege
@ Sefud B W e ud Argfmfha g @1 Smar
U™ BT 2| S BM @ gRT URmEl (Muscles), Idd
(Liver) Td ufR¥mal &r |ftha &= amud uRRefa & fAued & forg
i Holl (Energy) SUTEl Bl ©| b H TN Bl AET H
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Syl FoITed! gfEg Bl § 3R SR <T@ (Blood pressure) &1 @99 BIdT © |
Ul BRUT I8 B IMHRHAG BAM AT AU BN (Emergency
hormone) HEATAT % |

9N 9rfa SIfaw (Check Your Progress)
10. Uf$9Add ®icad @ gRT VoSl &fdd 8ar 8, J8 ®©
BIA |
(@) CERR (@) VTSR
() droeRT (B) Vo=IReRHA

11, UFEHE I S {6 a9 ufeds & ™ 9§ SHT oaT © g8 e
faevTfa & dROT BT B |

(®) facgea (@) ImRIEs

(m) ofge (®) o
12. ufgafes ¥ gig HRar 2|

(@) =BT gD (@) ®fR <19

(M) (@) 7 (@) < (&) ®1g &
13. SfeR <@ &1 faf=a fear smar 21

(@) ufgaal & gRT

(@) o & §RT

(M) MRS & gRI

() URRigS & gRI

5.13 IRTIATRIZS, ATIHH U4 a=Re-4 fgfiaren
@1 I¥GAT UG ®1d (Structure and Functions
of Parathyroid, Thymus and Islet of
Langerhans)

5.13.1 RTARRS B AT Ud S (Structure and
Functions of Parathyroid)

5.13.1.1 URTARARTSS Ufer (Parathyroid Gland) &1 d==T

799 # oRRigs a1 R, A1 §, Rd IR a1 11 SIS! 8IS ot
JUSIHER (Oval) UfRRIT Bl € | a7 ufRrl arRigs ufr @ uds urfet

o B ¥ g s W Ol REl €| Yoy oERen # ¥s uferdl 101 gd IV
‘0 B —— T F@| SIRI (Pharyngeal gill slits) @1 Ufuefifersm & fAfia gl €1




9 UfRrdl & 9due I (Raynard) 7 1835 H U o ToOT A=gM
(Sandrom, 1880) ¥ gH®! AT BT qoiF foa |

Udd TRT 6 9 7 O Al o Td 3 9 4 A W 9IS vd 12 A
HIET TAT 0.03 W 0.05 UM 9R Bl BRI 8| $APT Kol AR 140 mg Il
2l U ufe Si¥@Ri @ s\ fUvel & vu # Bkl B AR
ORTRIgSH (Parathyroids) # & &1 UFRRIT, oRRISS Ry # &R &
2| 39 IRl &l 3R IRIAMRISS (Internal Parathyroids) w&d % |

Right superior

Pharynx thyroid vein

Right common

Left superior _
carotid artery

thyroid vein

Left superior
parathyroid
gland

VRITTT

Left subclavian ., 2 ’R”Ii'ght inferior
artery o B parathyroid
gland
Left inferior
thyroid artery \ Oesophagus

Recurrent
pharyngeal
nerve

Trachea

fa= . 5.11: Anatomical Position of Parathyroid

Chief cell

Oxyphil cell with granules in cytoplasm

foa &. 5.12: Histological Structure of Parathyroid Gland
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AY o Ul grRise Ut @ U™ fie @ iR Rerd Bl €

gd] q1al IRPIRRTSS (External parathyroid) ®&d € | &H ¥ &H dR AT
Af¥w | AfF e TRl Bl 21 IR & AfR® v aferl Sfear
(Trachea) WX faaRd &l € g7 ¥ uferll & Ieed RRMRESH
(Accessory parathyroids) ®8d & | Udd WRRIRRISSH IRI Aed
qifed™a (Highly vascularised) Bl & T URd U & @RI R
Ao Hadw (Connective tissue) BT @idd BIaT | 9 IFT H T ISR
BT PIRTBIV Bl &—

(a)
(b)

(C))

(b)

T PIRMBTY (Chief cells)

e PIRMBIY a1 g SISV (Oxyphil cells or
Eosinophil cells) |

q& PIBIT (Chief cells)— T DIRGAT B G 3D
gl § 3R URTIfIRige @ (Parathyroid hormone) &I &fdd
T 2| G DINGRI § PIRMGIES WL BIAT & qAT IR
@=d (Vescicular nucleus) IR WAl &1 HHI-HH I8 SIRTHNY
g Ol € 3R 3H oW dIf¥drgall RRFAN (Cytoplasmic
vacuoles) Bl 81 I S A% I dTell DIAHIN (Water clear
cells) FEATH B 39 PIGERN # ™GO 9RT SIar 2|
Ifreprer BIRMAY SNa-oig urlt St €| g9 efad & &
URTIRAN (Parathormone) ®&d & | §9 iferd &1 8@ (Collip’s
hormone) ¥l ®Ed & | 39 M BT WaUAH &~ (Hanson, 1924)
qr HIferd (Collip, 1925) 7 IR fhar or| I8 U SIfea ifeq
2, Ol f& 84 MM 37l (Amino acids) @I g1 BRIl 8| I8 BfER
H Hfcd T BIwe Al & W1 BT 97T IR INR
fIRY AR BT g9 H TSI BT 2 |

JAfedifhd SINHIT— fiiifha IRMERIT B =T 39 3 gfg
& AR ggdl B Sifadifthel HIRIGRI (Oxyphil cells) H 2iferd
AgEIBIVgAT  (Mitochondria) 90 oA & Afd  TarsdIoM
arquRRerd BT ¥ |




Colloid like
substance in

Oxyphilic
< parathyroid follicle

cells

Parathyroid' Chief cells

follicle

Fat cells Capillary

fa3 ®. 5.13: Detailed Structure of Parathyroid

5.13.2 UIATT @ S (Functions of Parathormone)
URTIA & UHRg offerd 3T (Target organs) 3Rl (Bone) Ud fdsl it

g | W & SIEer B guiRefd § Ca Ud PO, # HB 3MTaH-Ua™
31RReI (Bone) TG wIoHT & 419 BIdT B—

1. 39 BMM &1 Y B Wb Td Hddl d Ca™ Td BRWIC AT

& U PI gAY T 2 |

. Jg BEE 9o H SuRYd Hfc™HE UG BIEhe & YT Pl
ferafesd wadr 2|

. I8 BIRRA & FaRNUT H gfg BT 8 T BIEHRY & JaeNyoif
H HH BT 2 | 39 fohar H ferfim S Feradn aRar B |

. I8 B IR § dbfeerm T S dRe g gddT Tfereiierdr
& U ¥ege BT 2| fRucds gdqor I8 e § b g8 gEH
sfar # dfesmm & wwer B Ng dRar B IMR<INRCH
(Osteocytes) TR 3 B & URMIG W@ & 98 uRudd 1R
@ G A WH H Ca B Jh AT BT 7, S sMRcarged
@ ERT RNA & HIi9or R memlRa A2} giam 2 |

. 39 B B UM ¥ WA IRl ¥ g SEu H $HH bieerdd
@7 /AT Ffad Bl 2

. g8 B gap ATl H bfowem omIAl & faever H gfg
IRAT T THD UM W TH OH dfewm wR # gfg B 2
HRBIRT & G TRy § HH e 2 |

. AU AT (Mitogenic activity) H URTIE 8@ DNA @
HCIYUT U4 UgAE & forpiarsed H GHAU B IR HRal
g
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8. WM & gRT g Afdd Uil (Mammary glands) & gRT
Ca™ & TAMAU P R P FF WX <dl 7 |

9. I BMEIM AER AT (Gut) # Ca'™ I & WU & R H Ifg
BT B |

10. 39 BMM @ JguRAfy # fIer®a D o & e UdR o
FA # armef BT B

11. 98 MM 3 DIRGI  (Intracellular) BRwe & =g #
HETIAT HRAT 2 |

5.13.3 WRTATRIgS & AFARTAE vd 9T (Irregularities
and Disease of Parathyroid)

5.13.3.1 3cUY-HATdYT (Hypo-secretion)

$H BMM & HH SGU & BRI 9 PIRGHII G (Extra-cellular
Fluid — ECF) ¥ $fesr & 711 &H deil Bibe & A= 3ifed gl 2
e uRml (Muscles) @@ af~a@ril (Nervous) H MTG¥Id: IS @
BRI HF, Yo B o B | HH-HH o G dd Ufed uftrl #
e 8 AT B 1 §9 I BT S (Tetany) FHEd 2| b § Do
DI IRl /AT AT 9.0 ¥ 100 A U1 ufy 100 M. &l 7B & Bl
2| BIPIRYA B Aqheldd /AHI AT 40 ¥ 50 M. 1. Uiy 100 el

TH B BB

JI-HTIUT & HRUT HIoI-IH B 71T 6.0 & 7.0 & IT. 100 &1 <.
D D B GG B 9T BIERRA &I HIET 7.0 9 8.0 A U ufd 100 A
Sl Wh B B T AfT 7P H bfeerd @1 AT 5.0 A U Ufd 100 el
% Tb AT 89U A BH B SN & T A DI g IR 8l oIl © |

39 BEM b HH TAEU B BRUT ol G ofd JHI IMaTe] HeT,
q, T T ge-7 9 U W g |

fee (Tetany) faTfa & Hfeerm vd BPRA &1 SAoiT HH &
ST €1 R & a0 § gfg 8l & IRR & aIshd § gig el 2
URRI #§ YoT e # 5 ofik fhR Mg iy | Bl |, A afearert
H SIS 96 S €1 I8 I gg AN DI e gedl H D r
AT 21 9 UART I8 AT AMHIERT ORI &1 3uell AETsRl urori
Afds BT T TWiER, TEAEY  (Lactation) 3R 3ffEB UM
3MERATel PR # <1fdres U 7T 7 |

Rrg] oraRem # gHH! F BW & HRUT &fd, TSl (Bones) d
ARTSh HH fAHRId I8 ST © |




5.13.3.2 3fd-EA190T (Hyper Secretion)

39 Ut 9 gEE @ Afd-maur & sRer Re W bfovray ifdre |
H Hh BB T H UYIY FRAT ©| $F BAM B A-AEIT & BRI
Hfeer® Td BIEpRY AR Ud SfdT I 91 Adaaxr g 3iReri uq

gfal &I BHd Td HHVR g1 § |
371 afthadl # sfgdl &1 e uar & A 2

NI UG M=l # 3Mfd b TG B o Tal & | IRl TeAdm
DA TS S & | 39 I DI SITRTAURIRT (Osteoporosis) e & |
I PR®HI g (ECF) § Ca™ @ #&1 98 oM | uREd
(Muscles) Td A1 (Nervous) HAGIR US Sl & | Y@ R I &,
o 9¢ el 21 R # &< 89 o aT ®1 Sedl 81 (Vomiting), 39
AT biceIA gHRT (Arteries) &1 RN, ga AfeTadreil H S 8IBR
TP ATeE B adl o |

AME & JfT-SET & HRY fHel § Bihe & gA: SEeiyor
TE BT B HF B AT B B AAG AR SIS 8 T E,
T BIEpRE @1 AT HF 8 S & | Bibe Ud 37 Wieol 1auil &
Jd (Crystals) 93 % 999 oA &, 9 PR fdhsAl U9 TRE H gy
g9 S 21 39 a9 &1 SeRegss RIS Biga™T (Generalised
osteitis fibrosa) @& 8| T & AT Th W IcAd B o Tdl & |

9 BAM @ AMT-EAGT & HROT IRl H gl (Cyst) 9T T
39 foRfTfa &1 iRIfe wrgaar IR (Osteitis fibrosa cystica) T
g fHErR=T I/T (Von Reckinghausen’s disease) ®ed © | g9 fa<wfa
H Wh H dfowrgd @ AT Af¥e 8 W g | gl (Arteries) 6
fiRml vd gaa Aferanll onfe § B M glax ISP ATeE PR
<l 2|

5.13.4 URTAMRIgS © 1A (Functions of Parathyroid)

Ue U UG AgY & oy WRARIgS U2 (Parathyroid gland) aify
AP ©| Hifd Ig I, I8 S H DIIRH T B AFEdl D
o & fou smawe Brr 21 It WRR ¥ RemRise afr fed
S & A1 e & Sl ® 99 I | Dietgd WR $H B T ' SR
INR ¥ dfaa—ueh Icoeiiaar (Neuromuscular irritability) a7 fee=T
(Tetany) fa<wfa fasRea & Il g1

TE UM F T RS G D AUl b IoHoid DI AT Bl
2| IRigmie M B IR H uga R 9§ BR%T B Sodoid #
gfg Bl 8 3R WRA BR®eT (Serum Phosphate) WR H FHI 3T ST © |
b BRY BAM BT YW fhs W OB@T ©; foew gae Aforare
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@ gRT BIhe BT JYIINYI I(ARIT BIT & | 390 IRUFERGSY BIpT
T A B NI ST Bl B |

9 Ufr @l afd a1 WM & Sa 98 8N & BRU S o g@]
(De Luca, 1968) = <@mam f& faer®= D sricied $9 # Fumoalyd =g
BT B URA dfem # RemEE @ gR1T WRA afeermd # gfg 1425
(OH)D fafy & grT &< ?1 9 uf & g1 R wnfad fean
ST 3 |

Th H BfoH & TR W INURRISE & WG FrRf>d Y& 2|
Th H HfIg B HH B W WREE BT G 96 o dT B, Kb A
Sfcer™ & A3 # gfg 8 R WREE &1 SEv w9 8 S g |

5.14 TIHT U~ @) @ Ud d1 (Structure
and Functions of Thymus Gland)

qg AT A IRR BT 9eT IfedT § ged & NI, ¢fbar (Trachea) &
M 3R Rerd Bk 81 98 ol 1 &) 9ud) fgurfera (Bilobed) wfer
2| ug ufr yoir sraerm # I T FA™ &R (Pharyngeal gill slits)
¥ SO B ¥ {B e R # g Sfieauds suRerd wEd R
Afh w9 H AIERAT & YRS & U AT 14-16 a9 DI I D
TR JW B Wil § A7 9R-ER BT 8 ol § a1 JEavel a%
T g B Sl 2 A GR-EIR BT Bla] SR & WA W8 9K © |
39 T I8 it ufRrdal fhameial 8 Wit € |

3 UM & qIER @1 3R FAoH Hdd &I IMMARYT Ud e &I 3R
3l BIC-BIC fUve (Lobes) B @ | IRl difer &1 amenm qrfl difer BICT
Bl 1 y&d uifer (Lobe) ¥ 3 wwar ¥ fuse (Lobules) 81 € |
TS fivsd: (Lobule) ¥ BIE-BIE gfewrd 8t €1 39 gieanil &
AMBR 1 mm ST BT BT 2| AT TFRT Yor (Foetus) # Afdd qSr
Bl B, 3HBT MHR IRR WR & AR g1 eal 2| IeaRe ad 4
TfRI BT MHR I1 I|al ©| IARAT & yearq g9 dfy H R
arqda (Involution) BT I&aT & | I8 fhar fodr it HpHA0 smawenm #
M B B 1 ufr & afa & v g8 g9 § uRaffa & o 81 s
BRUT TIG ARHA § 9T Ud FASN Had AfSE Ry SIar ¥ 1 U
five & R @ AR formpage (Lymphocyte) T Tl 3R @l 3R
SETfIa YfTager (Branched reticular) TUiferadl ®Ifa1¢ (Epithelial
cells) T STHIG BIaT B |




5.14.1 AT D1 AT G- (Histological Structure of

Thymus)

A UM & ART IR AN Had & FHC (Capsule) BIAT 2| $HD

IR

OqIgE Rl @I gl uiferdl uRN W) ©— U—dd Ural | 3D

fqvs® (Lobule) W W 2| U fUvsd /Aigfed (Lobule) H ¥,
TEY T &7 gRE™ Bcad (Peripheral cortex) Td &b I BT dwald
FSYAT (Medulla) TMIT ST | U9 & Ao Yord -Tel 8 8 | I8
gyaef dfchd uerel & gRT iR Y8d B MM 9 9 oOEd Uil H
STl &= (Germinal centres) 3R 5 & wIToH BIRGN (Plasma cells)
IR ST 8-

(@)

(b)

(©)

PRI /YT (Capsule)— I8 FEE, Tha FAGI HAd BT a1
BT §| SHH roH BB (Plasma cells), ART  BIRIHY
(Mast cells), IJeR =HATEeH (Leucocytes), TdT BIfHIY (Fat
cells), Td HpIbord (Macrophages) U0 S 8 | GATS Sdd A
T |¥ge (Capsule) TT & oF<x € & &, diferal (Lobes)
fhusdi Td (Lobules) &7 Jord a”d 8 AT Ufedl a1 AT AR
T (Trabecular system) &7 &9 % | qHc i < arfefar
(Blood vessels), fermhfea arfe=t vd af~add ot ot 81 89 &
AT S B I IIdSA BT B, Uiferdl MBR H wH B
T 8, 3R FHe (Capsule) TSt 3R a4 (Fatty) 8 ST 2 |

dIcH (Cortex)— I8 foFplgs Sdd & FHE BT &, lfde
s gieadd (Follicles) &1 ol it €1 #1¢ad (Cortex) #
e PIREIN 9y Sl € Sife fohaied (Lymphocytes) @
A B B ACHH (Metcalf) & SR Ig & A DI
DIABN— 1% DIRDBRIT BT AT 11 um BT 28— I forprZH
(Large lymphocytes), 10% ®IRIGRI BT &R 7 F 11 pm BT B |
A MHNT forprRIged  (Medium-sized lymphocytes) @ 2
DIRIGRIT BT N 7 um BT 2| BIS! fomhRIESH (Small lymphocytes)
B B 91 forpraTged, Hegd MeR & formged 8k #egd
foFpRITgeHd BIC aMdR & formagey # vumaRd 8 &1 39
PIBIE ® 9 H IeHAR BIRGIV (Reticular cells) dsadh
afed 9w O §1 I8 9 PIfder sfefiforra (Epithelial)
T 8l 2

Al (Medulla)— JT AIHE HAd &I dls! I gfgadT
2| WSl H drcad & gAn  suRfifed difRied /feqer
PIHAE IR Sl B SOH M AT H IToHT BIRIBhIY
(Plasma cells), AR ®IRHE  (Mast  cells) HeAramacH
(Melanocytes), SNl BIRNHIY  (Eosinophils cells) =H
qIfRfal & UNT UIT O €| O W AT Adfad BIoThTy
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(Hassall’s concentric corpuscles) IT afi® ®UddHed (Thymic
corpuscles) @1 IURART UG FA&I0T BIAT B | IT BIRMBIN PR
PRGN & e & HRoT AHT g € |

oYY UfRr H el Ml (Thoracic corpuscles) @1 IRATY H
Ue Rdl ©| 991 BRI (Venules) Wegell ¥ Mderd! € 3R a1
RR1RT & fierch € S {6 9 g=iffMe (Innominate) TG IRRISS RRT
(Thyroid vein) # gefdl 2| AM-"ARIefmce  (Non-myelinated) daf~=ar
T I AR & AT AT B "R YA PR 8 | g UBR I
afer ud 9 gRedeil ¥ AF-A™femics  (Non-myelinated) Ud
ARIGNCS (Myelinated) dfaT a<] Mddiaxr oM &1 GURT Rl
gl

S & 99T 399 fefpNTge (Lymphocyte) BIRTGY d9dx wilgl
(Spleen), IHd (Liver) Td @RI®T 1 (Lymph nodes) # WM Tl 2 |
3 U & gRT M EM=I—UgARTE (Thymosin), TgHE I (Thymine
) Td emg®e II (Thymine 1) &7 G0 8T &1 I8 AT 39
fermrarsea @l S9T9] (Bacteria) 3T ERCO-N qh gfsT= (Antigen)
Uerll Bl A HRA DBl URUT @l © | T UBR FE BAN IRR DI GRaET
T B AT B § WA IRl 8, Fiifd Ig i aRudasd &
A FAG BIF NI &, $9 BRI Jg AMT oGl & fb I8 9fg va o=
(Differentiation) &1 W fraf=a &=d & dam TH<SCIG (Gonadotropic)
BN BT AT HRb T4l (Gonads) HI i Bl Adhd 2 |

A & 3Mfd @ & HROT FATIRN fhametl & Sarae o Sl
g 3R ol /9ol &1 geg 8 el &1 afe s ufer o Ry sravern §
& o o S 9wl /999 @ IR A awr (Fat) Afa @9
T ® AT AT B el § 9T IRR H hdbld 999 § Bbrac STl
2| 3= HIeH TRl H argay ufer g g ol 2|

5.14.2 ATIHH e & &1 (Functions of Thymus Gland)

AT U ¥ B Ia-—ARME (Biochemical) w1 Fwf¥d 21 39
ufer A Ue uifeluergss  (Polypeptide) BMH—MIHIN  (Thymosin)
Sfad fFar S g1 O ® B URMEG Siad @ el |
R B g
1. forwprascd @ EAId (Source of Lymphocytes)— IS H
TR 12 §<E @ Sidd @ uedn foFhaEced  arafia
sUefiforim | fAfd 810 €1 I8 g forparged B & Silfd
A9 ® IRR H U S 8 | 3 YT H 90% HH FqHI Tb Silfad
forprarsed @ forv vd 5% ofts \awamafy d& Shfad v&w aral
forpragee & fog avd S BT 21 9 UGR OREE 8



TIEF A9 H AWl afd 9% Siifad 89 arel formraged @
fore =i et 2

. yferféra wewar &1 A& (Development of Immunological
Competance)— S1d U YUl & =T (Skin) GAX W0l ¥ gfeRifud
@ Gl § 99 AT (Recipient) & §RT §B Al Uwdr
Erf%l?ﬁﬂmﬁdcbwﬁ?ﬂmml%‘la‘ésﬁwﬁmw%‘ﬁﬁ
gfoRIqoT Ud Ufvesi= /Ufiod (Antigen) & $9 H I8ROl ©
ST fh dve @ IR A O udE @ fovg gl / ufaer
(Antibody) & M @& forw SART @xad &1 @B forwmrse
& gRT TIETS! forprgs Saamt # ffia fasar smar 2

S B 9HT W U | wdd ARy gerR @1 uforeror g
ST B S @ @ o faAl uwErq daend H W A W@
gfereror fafy wfhg & e & Sife anfed fovprss difdrerei #
IR Fool I ST Il 8, § fa¥es Ud Uhae &xal § a7 Udh
TRA BRI Bl IS Bl € Slifes fermprased # gfaReror
JeIdT Bl IRT BT B

: F\’{\$ﬁ'ﬂT H ﬁﬁ'cb"r (Role in Leukaemia)— ¢ ﬁ'cf]%f ISR
IR # U i | wEtid gkl ® | \REdar 9T vl
AT IEUA & dra TG (Bridge) & U H / IMMIARIBI YaordT
H U fqu @ IuRYfY ud ommd @ SuRefd, gafir &
ghe B & U Mg BIAT © | ARHGRH! (Thymectomy) 9
AT P SART BT AT B |

. UE Efe daui w1 ilRedl W dufed a1 d9w g # wErgan
FRAT 2 |

. M oagw # o witri # ormw ufr e @k ® 9w
g $9 F IIATERYT & T9d /T B T G BT B

: El\tﬁ??'[ $R$ (Humoral factor)— 9 & ERI ATIAINT
(Thymosin) IT IFAA (Thymin) B Efaa fear Siar g1 I8
B e forpged @ ferd & oy STRerY 811 81 U
[ ofraT ® o amaeiRE afsaa ueft a8 (Neuro-muscular
transmission) ®I FRAFTT HRAT & TAT Hdle WM & d-THI
el Sieee W YRIfea®dIel= (Acetylcholine) @1 ATAT & & &R
3 B tRifecdeim U AgEd @ fov STRerEY @ar 8, o9
ATAG-NTH e R TRIRABINT & UgaT AR & o 8
sH® gRUTRa®Y Ufwd Ut # Addr (Paralysis) 8 SIET 2|
SHPI ARRAHAT  (Myasthemia) $ed 2| IFHH, A-Faa-ueh
Jaed vd AR IR @ d @ T § wa: foRed fafr
(Automatic mechanism) AR 2 7| AT Afew # U@
gfeRell (Antibody) o & fegher (sUiefiferad) wifdrmmRil &l
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3T

SART Bl 2 5 afde A= #§ armERE eE & Efad
=N e eRor afSfea-us Seed )R Uiifeddeld &H
fad 8 iR oarafie ghefifersy o=t TR &1 ufoRel & <
FfAfepar aR Siife Tod Uh A- gfgwr & Tw=fa 8

5.14.3 ATIH B(HI1 & &I (Functions of Thymus
Hormone)

1. I8 EEE WA it § eged &1 U e 2
ferprased (Lymphocytes) 3IRR & UfiReT®d &l @
fore TudierEl (Antibody) BT ST BT BT ITRET B |

2. I8 IXR H W & SHadg WS U9 9% & e & drg favg
R W WERIAl PRI &, O b g8 Slifh g TRR & gferifud
SHADl H BIAT €| 1 O & AT ATIHI B Fprer fear S ®,
@ & gRger Wit # ifde wweefy 9@ vear g1 af
A Urlt Ot ® 99 UfoRoe) $ad B R A ST B

3. U8 gfg @1 g & 9 =g B § 39 BRY BT
Ifd 8 ST B

ORI UM B IR 9 eIl 9 (Thymectomy) W74
foawfoal ol Sl -
(i) forpraged & SRiEr # & |
(ii) forpigs Hdd &I 3TUerT
(i) wfoReror Aerar &) =1 |

515 IR~ @& gld g &I °¥a-l Ud &

(Structure and Functions of Langerhans)

5.15.1 AT (Structure)

A H M (Stomach) & W6 T80 (Duodenum) &I AT STl &
drE ST 20 THI TR 8o TGl T BT SRIAMT (Asymmetrical)
PR @ AT (Mixed) I | I8 (G@mdl) (Exocrine) Ud
AT (Endocrine) U1 @& AT &1 &Rl &1 9 TFT @ SART
HoT Y Iffq | B 2|

R (Pancreas) H WA Hddl & W& UAd TollgRl Bl
TGO HRA aTell FATSDHII (Lobed) @A Bl € SNifh SHGT STelamdl
(Exocrine) ¥ 91l 21 39 fUvedi & da-da # daron Hdei #
AT UfRi—olRe=d @1 gIfUd (Islets of Langerhans) &Il ¥ |

qrgd Wl oNRed @ g 98 & Ufsharfcd g9 |HE (Pancreatic islets) AT



BIc g4 98 @I Ufparficd g9 g (Pancreatic islets) AT ®IC &9
H9E (Small islands) Hed 2| 9 H 9 fgfamRll & F&1 T 10
T BT 21 9 giER @ @il de o Re= (Langerhans, 1869)
T @ Y|

Alpha or a cell

Islet of (glucagon)
langerhans
Beta or cell
(Insulin)

Blood vessel (Somatostatin)

Pancreatic acini

fa= &. 5.14: Endocrine Gland: Islet of
Langerhans in Pancreas

5152 o Re~d @ gIU g DI Iilfdal dx=-m
(Histological Structure of Islet of Langerhans)

dRet 6 Bfied Be-sRe sraEd PIRERT & vSER WE € |
JAd A Adbs DIRGRI, b HIRebEi (Blood capillaries) Ud
913l (Blood sinusoids) & §9T AT © | oiRe~d & gIY \HE SR
& AfcaH a1 gE AT H RR A e «ifdw B €| auRe As
Re=T @ €9 g @1 AT 2,00,000 H 20,00,000 TH BN 8, AT
Ry % I8 AT 1,00,000 H 500,000 TH BRI T | ol UF SR (Lacy
and Greider, 1972) =1 fgu &g ¥ 09 1 UBR @1 HIRMGN srfermrer
T Tfort # et | s9H 9 YR @Y BIfGIV IR Sl g—

o -3TCHI BINTHIN 32-38% Ud

o BIE-TI! B-dIeT BINRTHIV 60-75% AT

o 5-ScTl PIRTHY 2%-8% |

dier BRI ggfeM  (Insulin) Td 3T HIRBIY TSI

(Glucagone) -TH® BHM &I AU Rl 2| Socl PIRABRN BT BRI
arfl ffdad &1 81 o— Seel IR RS (Gastrin) & SAfAT B
g BB IS & AR Secl BIRIGIY 3wl Ud dieT IRmRi
AT G o—

SIS TOITSh!

- ITENTH
greyg wrEHt

317



SITNATS TOITSh!

318

- ITETH
greyq wrEHt

1. o-BIIBIT (a-cells or A; cells)— TS 3MHR B! BB Th
THE MBR B IR KT &, IE BTHIY DIRdraed (Cytoplasm) #
T B0 ¥ AR wwh ¥ MoaR S fae 3w+ & e #
aRd & &1 37 PITERT § 3f¥d Scideid O P I BioThd
gl Ol €1 PI¥@Ied  (Cytoplasm) # Jifesil  &Felad  (Golgi
complex), U®% VIRV HAET H Yoeredfodd fegHe™  (Endoplasmic
reticulum) UG HN-HH Fb  TAE  (Ribosome) UT W |
PRFE Higed H B Bic dgAd  (Filamentous) HATSCIDIUgAT
(Mitochondria) 90 SId &1 A, BI®RNT BT ®Hwd (Nucleus) 3Nfe®
@R (Indented) BT B| IMHRHT & IFAR A HOTHN
(Secretory granules) As BIGRIN ®I Aa, Ab, Ac § fawivTa &=all 2 |
BRIM-T9RT (Hoyos-Guevara) =1 1969 # S9 ®IRIGISIH Bl Tl T
f" (Guinea Pigs) # 1 Um |

2. B-DIRBIY (B-cells)— I& HIHNT W HOT®H  (Granular)
cifde S¥Ifthferd (Basophilic) il & | HOTHIN §HM MMHR &I B ©
AT A, SRR BT e T8 HIRGY uReE Bfl 81 I8 Vediela
H gaeiia Bl €1 I8 BIREIY (B-cells) 3MBR H BICI, URET @ R
ol STl € SR Sgfer (Insulin) @1 ST BT € | Soiag= geAat
@ I B-PIRGT H UAd HOTHT U el (Sac) B <X &l 2| Il
(Sac) SIEYI WM @ 1 B © | UP Weo WM P-DIRBIET Bl EEl
HIOTHTRI (Secretory granules) 3R IFH! RAHT w99 & 9 # Bl
g1 I BT ot fegem & gr1 A ST 21 o-dIRer @ s
B-BIRTHRI H ool BFidd (Golgi complex) 3Mfdd Wt BT & AT
TIEd | U ST B | B-RIREeh § S grsread feaea
(Granular endoplasmic reticulum) Td Fd— IsdIE  (Ribosome) UTY
STd B B-BIST B BBV (Granules) Tl AT S[HR DR
(Nuleus) TG TToHT #%I9 (Plasma membrane) & o1& U™ S % |
B-Eﬁlﬁﬂv—lﬁ Bl@&ﬁﬁf‘ﬂﬁﬁﬁ?ﬁ%l

3. 5-DINRTPIT AT A HINBIT (0-cell or A; cells)— Ig CAINGALY
WAUIH AT 3TN (Human pancreas) H ORI 78 | Ia9< H I UMT
T % 39 SIERN § RgT (Gastrin) MF 9T ST 8 ShiferonR-
vferm =™ (Zollinger-Ellison syndrome) # [ §-BIRMGNY
(A DIRMEY) IRST (Gastrin) BT E1IT T 8 | I8 g™ g4 T8
B PIRPRIT H SYR P BRU Bl &l FE BBV ggfer
(Insulin) Ud T@ITH (Glucagone) ¥AMAT F&l HRAT &, offdT 3l
=T # ReT B Efad w2




STE HIR@ERT & AfRE o RGN f -l Sl €1 e

R S

(a) X a1 F SIS (X or F-cells)- 50% &=HIH TG o/l
(Bencosame and Leipa) = 1955 # UM S9 DIRMGRI &I q,
B, Td 5-dIRI@IN & AFIRE G & R g9 Fg H ur| 34
PIRT@ERI BT defdl 1 Udrer geeshi  (Light microscope)
B GRT 3@ | 37 BIGRIT BT X-BIUGT Fed & | TR Ud
(Munger et. al) = 1965 # Selagi gedAadl (Electron microscope)
H @ IR 39 PIRMGRIN & F-HIR@T (F-cells) A9 37|

(b) E-®I¥/ST (E-cells)— ofF (Thomas, 1973) Td S Uvalq
R Ud 3 (Munger et. al) 7 1965 H $H UBR B DIRIBRAT
DI TS HOHRT Afed AT & g1a A8 (Islets of opossum) H
T |

(c) C-BIRMBIT (C-cells)— TTAE TTI dhH C-UBR BT HIABISN
P I f79 (Guinea pigs) @ =TI (Pancreas) H UgdTT,
R gAdT FIfid] AR o Td B-DIRGHRN BT BT © <l
Solde™ geaedi (Electron microscope) @ ERT I H 3
PIRTERI B & <@r| HGiorer (Fujita, 1968) = 31fer  yHTor
wd fy SR cwlar f& C-dil¥erg &R @15 781 § a1 A,
PRGN & Bl T odfbd  derr  (Watari), godrTEN
(Tsukagoshi) Ud 8T (Honma) = 1970 H Ulel = arell Hsfordl
H e f& € difvr@Ri # sMe wem # RRFSEY (Vacuoles)
IR Sl € RTEaT @ Bi-dIfRdT BTEY (Granules) & A
BT 21 e RRpERT @ ¢ SRl § agra @eEn By
DIFTBTRMN B BB B WRAAT & FHE BIah 2 | I8 9T AT
f& B, B2 TG C) Daa UHh UBR P DIRGT & A~ drared
3TR2AT B |

Re U 98 I Tl I (Vagus) @1 IERIH & §RI
FIRT FA B |

WRe=d & g1d A8 (Islet of Langerhans) &1 o-®IRIGIY T@T
(Glucagone) &1 AU IRl B | SADBI B ITh # T & WK ¥ gfg
BIAT B | DN THhd H TARDIoM B T H uRakia s <ar 2|
39 fhar @ TaRdINHIIR™T (Glycogenolysis) ®&d & B-BIRTHN
SN[ Bl HAMA BRAT €1 I§ I H TR & HoRol H  gfg Rl
gl TP B TAgDOA A URARid wxar 8- TgdeHRN
(Glycogenesis) | I8 fohaT T@IFRIOHRE & & & | @
+ 37 T yerlt @ g9 st # uRafld wwer 21 s=gferd @1 fraee
R W TSP DI AT WR R PRAT B qAT IS HOMHD GANAR T
TR MR BT B |
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$gfe (Insulin) B &1 udr fHeravat wd #8RaT (Minkowski
and Mehring, 1889) = TRIT| I8 B aI UlIUCISS STell3ll A U4 B
BT §91 BT | A ST H 21 IFNAI 3 TAT B SISAT H 30 IR
A BT B TE Wh W TADN B AT Bl HH HRAT | TS EHMA
FHETEISse TATTTT  (Metabolism) &1 o6 T Wb § @I @
| A3 80 R ufar 100 AL il Bl T 3HG QrU-SHEU ¥ OIRR
DI PIRTHRN H 7@ (Glucose) & IfUT SYANT &l & Ul §| 9
BRI TP B AAT 9 IRl & Sl A §RT 8% el ol 2,
9 T BT FYHE (SRIEICTS Hellew— Diabetes mellitus) &ad ¢ |

sIfe & S-SV & TH H @ B AT B B W T,
a9 afaar siferei, akass SIRIERN, T @ SRR (Retinal
cells) @I T S9 YUIAIfeTad (Germinal epithelium) @1 HIRTEHIS @
I B S wE A8 A url, S gfte S g 99 @l emar
P B O B AR UdbEe, gl Afe BN ol B 39 Refd @1
$gfeT ¥ (Insulin shock) H& ¢ |

Ife b | s=gfoT B ATAT FHH BRI @ Al F UG W H ARD
BHITH A I B 2| R &1 #eii (Ketosis) FEd 81 sgferd
@ guReIfer # wraEsgT & IOf B9 | START T8 BT € SR a9 @
e TaTIEg BT & T ded & (Ketone bodies) 90 21 I8
JAT TAIET BT & FafEd FRar g |

5.15.3 7@ (Glucagone)

TE BEM ERIRARNMAG— TagdioHIalcd dR®  (Hyperglycemic
glycogenolytic factor) ¥l HEATH 2| TT Th H YD WR Bl qAT |
Ih H D DI A JAT W B B T ITSHT DIRTHIY 39 BN Bl
AU HRAT B | T W TDI D AA 9gM B ot A8 Fghd H 99 U4
M 3l | TN @ AW 3R TASdIoi (Glycogen) & fagued
P TG 997 SHddl § 997 b fawvsd of 9RT @xar g1 aRem,
TAT MUTTRTA Reafd # 59 EMHH &1 G 89 97T © |

g R # sgfoM wd Te@riia qFl b @ B W/
Rer I 2|

IMf® ISP & AR LT ¥ IR Y EH TG0
Al ©— 8Udd  (Lipocaic), dWel=d  (Vagotonin), WrgI=i=
(Centropnein) Td ARCICCA (Somatostatin) | gUIdh® Jdd H a1 ®
T, RIS T—URIgHA  d~5bT T (Parasympathetic nervous
system) dAT A=A 9 Ud I A @1 9g@r qdr g
Arerefed—ag gfg BME @& SEU BT T B |

Re & g9 T8 & 0 FOMHS JAFde Uishal gRT
Bl 2 |




JUYh TEl BT B AAET T ARIRT B ARCR ST
(Somatostatin) FfAT BT T | Sife $gferd (Insulin) UG T@HMIA
(Glucagone) BRI & @ & hell & |

516 -IX Ud HIGT Yol- Sl &I dIifldal

(Role of Sex Hormones in Male and Female)

arefl %, 5.2: yoAA d A B e

(Role of Hormones in Reproduction)

. rd

grar=a

AT a1 sl

1. | Oy Tfer
BT 3T
fuvs

gfeedhT Il BT
(FSH)

TR ey T @

Safera a1 uRa wRar B
AT&T H USRI YT P

gfg vd gfeawr Pl
I Tfesifal (Estradiol)
TEM & SaU B URka
PRAT 2 |

AT gMH (LH)

R F R gEAE B
TGO B YR BT & | AreT
H et diq fuve &
foaior ug eefSaifer @
YOI M & SIaor &
IR BReT 2 |

O aferdl &1 gfE, g
Iareq, g fuvs &
fator Td FSHT LH &
HeHD BT BRI BT ¢ |

& Ug

ENCICACIIGIN ARG ]
# e Sa~ BT B |

T aferdl | g b B

TR AT TR TSl

BT, LH 3R Uleifded &

SATIOT T hT |
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DI TR BAT, T SAET D
o) gemeId 9 W9 &7 MHR
H gedT, TN & TR
(Endometrium) ¥ 9% €7
BT AT, FSH & =1doT &l

5. | 3UXT
(Placenta)

A BIRSAR
TESIgfod (HCG)

Yrafuos (Corpus luteum) Pl

AV Ug XERYTT AT,

& Ug

HII|

gqd & I War

(Cervix) Td siroft Agelr &
Ry B R wear g,
s AfgR =rer 81 Sran
2 Hord: Ry ST & 9reR
3 ST R

5.17 39N YIfa Sy 9o @ S<IX (Answers to

Check Your Progress)

1. (M) 8. (@)
2. (9) 9. (@)
3. (@) 10. (W)
4. (9) 11. ()
5. (®) 12. ()
6. (&) 13. (@)
7. (@)




5.18 URI (Summary)

AT d— Ui, dfdT a1 & A1 AT g9ThY INR Bl ITIfadH=
gAY Y@l B IaEdl uferdl (Endocrine glands) ¥ GRel Uaref
fporar & O 3M=T ®8d 21 ¥ DY BRI BRAl &, Jol AR 9T H

fovaR @ gdmaT 74T B

519 &I FEAC K (Key Terminology)

Nervous system (q=IdT T)

Endocrine system (37<:&ATdl )

Exocrine glands (STEIATAT TforaT)

Pituitary gland (1gy 3rf=y)

Thyroid gland, Thymus gland, Parathyroid gland, Adrenal gland
Islet of Langerhans (e'Re~ @ &4 ¥9E)

oc-cells, B-cells

5.20 W-YATd- Y Ud IJXITY (Self Assessment

Questions and Exercises)

o] S<RII Y (Short Answer Type Questions)

1.

5.

foforlRad wr wfera fewfort forRau—

() T fewefed

(i) AHeIefue gHH

(i) Retfea=

wferer fewfordt forRay—

() URAREIUGTRIRTT & R

(i) U uFT & B

(iti) gAFTaRH

qERIgE AT | TAfAd B 9 96 HTAf &7 auie BT |
e fewoft ferRag—

(i) URRIZS TR & AHER EGT

(i) oRRigE @I AFFfHTany vd INT

(i) Ta

Uf$Tdl WYl &1 HET Td BRI BT Gierad aui Hiforg |
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fopegl <1 W wfer fewmfrt forRae—

(i) fFRaeifdazs

(i) Tfgfer

(i) T PIPICDHIZS

g Td T EMI=T Td Brdl BT qui BT |
AT DI HREAT d AT & BIAT BT g BHIFT |
ATIAN TfRT & HTaf BT o DY |

<l ST 9 (Long Answer Type Questions)

1.

10.

11.
12.
13.
14.

15.
16.

17.
18.

URY S U] HI GYe Ud SHd g§RT SAIdd 8Hrd @
BT BT g BIFY |

9y gfRr @ AMR WREET @ 9 UfeARueEtaE @
IREET UG 39 gRT SAdd 8T & Bl BT guid HIfoTg |

*RIETIAHERRTT B FRAFT U6 BT BT o BT |
UfSARINSRIRNT gRT SNfdd 8WRT & BRI &I 9o BHIfIT |

TG iRy R 8? USRIl & 9 Y WReHTr Ud
I STRIT 8HRT & BRIT BT gui BT |

UReARRIGEIRT Ud <RERMGRERNE & WRaT & auH
BT |

Y ST TFRT B R BT quiF BT |

YR I & gRT SAfad B @ H1ai &l 9o Iy |
IRRTSS UM B FTAT BT quiF HIFY |

qrIRIgs UfRI W ENfad e, Sd Bl Ud 819 arell fasdfera
BT g BT |

UfeTer TfRT &1 WREAT BT gui BT |
TSl BIea & ARTAT BT quiF BT |

URSTel HSYAT I HREAT Td BIHIRT & BTl BT qUie BIfoTY |
vfear afr 9 wfdg 8Mi=T vd S9! f-afdddner &1 avi=
BT |

RIUARRIgS TR B EREAT Ud Bl B quie I |
IRRITS Td IRIARINIgS TfRT BT & G & 9T &1 g
BT |

RIFRT STV UTRT BT AT BT qui BT |

Re=d §IY A8 @1 AT Ud Bl BT quie HIFY |




521 He—$ Ui A (Suggested Readings)

Books of MP Hindi Granth Academy

1.

10.
11.
12.

13.

14.
15.
16.

® Ny N kWD

Parker & Haswall

Kotpal, RL

Jordan, EL and Verma, PS
Rastogi, VB

Singh and Chaturvedi

Ernst W. Mayr

Colbert

Verma, PS and Agrawal, VK :

Verma PS
Nigam, HL
Wood, DW
Berry, AK

Prosser, CL

Goyal and Shastri
Shrivastava, HS

Lehninger

Text Book of Vertebrate Zoology
Vertebrate

Chordate Zoology

Organic Evolution

Organic Evolution

Evolution and the Diversity of life
Evolution

Cell Biology, Genetics,
Molecular Biology, Evolution

Animal Physiology
Animal Physiology
Principle of Animal Physiology

Animal Physiology and
Biochemistry

Animal Physiology and
Biochemistry

Animal Physiology
Biochemistry
Biochemistry
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