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gl 3o U B o1 g @ fEd Wikt del el eid €1 W] a
Iolighl Tk =1L ¥ goh B 7, ford e WiskTeiler def Yefieplailel hed
g1 (fo 5.15)

o 5.15 UmSSIS] S i AT

s.swm(tﬁv@mﬁ)waﬁﬁﬁ

qefraIey 1 afvid w3 o fau aga ¥ Seiet Ao w1 SuEm fhan
S &1 qoHTITET 1 ol Wi, Sel qe Sifen | § shHeR g ey
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5.9 Hremdt

67
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o Yo ¥ Ta=red Ted © | I8 WTEET, SAfhid, S 9 o "iiel e i fefd, <t o
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TEEH % SR HH S 1 TR U hell oh 3T deh-iteh! foewor O Forsit wfed feran < wehan
21 37: Tk Yo UIKY o1 FU SR ISl h1 SUANT hid gy e % § T Hehd 2|
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(3) FeEad! (Th) IR g7 (Sf) et ehet
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qudity faa oft s

goft URdl § T S At fafee YR o sisierarEl s gui |
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il o RO ek Udell TafH ol qen sl I el @ 3R 39
yuiReder (TSifhel) ®Ed 2l

Reprint 2025-26

71



72

(0

o 6.2

()

(®)

faf\=1 9 = Heed sisd (1) 3T
(9) 9 &% (W) FIH Ger

BICRCEIN]
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IEe-foren § ww fAfved & & o H S{U-ds w1 T | @
JY-UrEA q5, YT 95 S| HHE YRR 1 Sifaek fRAe, SR, sde,
ST q ST T W oW faASH o g GO et § o R IR H S
WA o Ty aEE <t €
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7.1 3T X ofmax

agehTeia WiforE o e foR ST Ut i shentell W ugl €, Sdsh WiSd Bl
3T ST A BT AT I S| TH TE h1 SIS @l hivrehie g i
Sttar &t et fopaneti &1 sifye S&raIges & 9Afad €9 § =@H o fag
HETIH Bl ¢ IR o G 3 UH A TH W AMF GHR % el 9
o1 g €1 S3eond, Ted H ARl WRE % S e €, Suhell, A, Ui
AT hIA Faich| A Yeeh AT o 91X W qE J@d € foh I SR
TS I Wfeerar Uw fAfvEa gfeeR wgta o weidfd e 1 ae
SfEai=r ygfa o foshmdia v9fa Feardt 21 (3Hh o) § 37 wan 12 o
faamr 9 @)

TH AT H, ARl Hesh i IR (anatomy) 3R SRR (mor-
phology) & HTed T feafafy & aR o IHe W BRftl SThTieht
M9h! Siral 1 aTel LT o1 el @ el SRR o1 31823 et 81 i
1 geq Shai o T o, AR g k1 a%d: Haels el 1 WivEr ok
oY § SAThIehT 1 AdeTd IR oF a1l AT i aae a1 IR o6 drel 9
1 AP g1 W H YRR 1 URYRe Hdeid SAiaies S 1 G oh
AIT W B S T UeHh oh SN TS IMHT 1 I S| S
TG HT FiAMHTE Bl &

7.2 HeHh

Hesh o8 WU & W WS S q oRelt <l W T T § e FIReh! He
% Thifean ol 9 Gafud siar 81 9Rd § U SH orell Hesh s |HR Sfd
AT T

THoh I T a1 feer 7€t eian ©1 IR 1 a9 SdeRol & qrd o STER
ufafdd g1 T@dl B1 39 YR o WU Rl STEHArdt A1 tfEdardt wed )
Hesh oF T ol IRafdd gid U STUA Tavd <@ 3, 59 99a 3 =9 aen
T S W E T F MY T Ghd @, TE A gt
22 3T o1 vl @ o o faw T uftads w1 e ug
eIt 8, T8 SIAERTT Fel Sl 1 39 WA 1 qiEd
fehal 1 90 (mimicry) F8d 21 S0H 78 off <@
g fo Hew ¥id 9 W kg § 1 fREd| 39 Aaa |
F TRl qe TH ¥ ST @ Y o faw e Teel § ¥
SR T gfshan i HawT: Ma fAfSRadr (hibernation)
g g fafshadr (aestivation) &&d 2l
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7.2.1 & ITTRIh

1 30 et Haw i = Hl P3N B2 ek HI =l YATHl (F[HT) W
TH! B oh Rl faehet qen fhuerl eidt B1 ekl e T s @l 2l
Hegdh 1 SU Gag 9 & I F B 7, food i o e €, safw
= # TaE Towt Wil Bt €1 Hew wHeft wH A dian; afew = gw
TR AN Ll B

Heeh 1 IRR foX & v o fawifa @ 21 (o 7.1) 9® a 7 &
A9 B 81 W o SN TH Wil ARl gR God ¢ e ael w3
frrehetl o fAvRTea @ @l et € difeh et o <X eif@l =1 s=el 81 Tehl
sff@l o Tl SR () o a1 wol qee Sufed B €, S et Gehal
1 & HH H1 HE HW T S 9 GWIAIR o, R, Tee o M@
T HM W B W UE § =R e el §; Sl ugEdg § o gl
&1 q1 UTER dd o WG e €1 uvE UE i fHeeie S So W O
H Hewqol et ot #1 dew o oifies fgeuar SE S @1 R dew o
AT 3T T alel ek ¥ (vocal sacs) o TIH-H1 3TIAR I g
sfa o AeE e €1 A 3w vewdh o Tl fen €

e

\

tn @ Wb @
LAY 4

ST

o 7.2 Hesh 1 oviafss ST S qol SRR o Sl 2

HIERT R
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7.2.2 3Tdieh 3TTehTieht

Hedh hi <8 7@ H oA OF, Ya9T a9, A1 a5, TR0 a5, S a5 qoi
=Sl e uRatda St TE e g Bl € Hesh w1 UM o3 3TN
el el MR UMY w1 o erar & (T 7.2)| Hew WEEW ¥, od: THe!
AR @arE | Bl Bl ¢ 30 q@, qEesh! § goral @ S T& 9
B Y URHeRT qoh Sl @1 UTHeRT Tk Bl el @ S SHRE | ordt 2l
AR A TR A, HARE AR 3d § @& (cloaca) NI @Y
gl €1 TR Y qEfeshl §N TGN o e © S ufEent qh Wt 2l

Tohd U T wifed e © S fUeeE o uswihd ®dr g1 ST S U
IR U R, S ST @ wiad s © Y g TemEH B 81 Hew
o fgwiferd S9 o HisH 1 IR Yehsdl B1 36eh 9IS w1 T STHRE
1 ARl g Wi eEgiediies 3Tl 9l Ureeh W& g Bl ¢ St
IS h1gH el 8 S SAHEE ¥ g | ar 21yl fumem | fim 3tk
FEWE W TERE W ga o aifedt 5N ww wedt #)1 foE o den
SR T HEEESS qe WElH 1 UeM hidl B Ure i Afad Wi
affd o it &1 uifed e eifa o 3T Y R YeHiedl grI Sraeifia e
E1 STqIfed HiSH TR gR § el fehiad we o sma 2

Hew WMol 9 ol <A T W S fafte= fafuat grn veaeE i wehd B
THH] El Tk Sl YA R R w21 39 @ veEd wEd Bl
foreor g o o et g2 eierdior w1 faftea e @1 Sol o "ed e,
@ TRl 3R Hhe aEed veaEd A w1 1 Fd T EwEl o gR vaEd
FORHIT YIET HEAl ¢l Ththe Tk e 3fSERR Telel 1t Sefigan
TG Bl €, S S8l o gefe | U St €1 9 A fws 9 g
@ el a1 el W ugudl 81 W fftmad o vita ke o SR dew
o= d YIEd H B

Heh 1 RGO o, Gfashfad o3 YwR 1 e g1 o8 i
ufed=ror ot g S 1 et Stiedief steren fasiedeta @ s o
@ 8 S €1 SR 9RE=R @5 ged, O aieshiel SN SR 9 fhere
ST §1 STETehT T3 TSR, eTEiehT Afetenatl iR o WierR 1 o Brl
2| €5 T TS wige S @, S R % TR o sudt 9 o feer 2
I8 Udelt UREY foect, TeI-seRw (YHeIfEIH) BN @ wal 1 TH
Freprssa wem, T fIRmehiet (|9 a9E) ®ed §, 859 o qifed 3ffelg
T ST @l © a1 WEIRet | R W il 1 §ed i e W W U
afels o SR Toh IAA T Ua Tigp giar €, fad e (ventricle)
oIl B1 Ted W T ot g YRR o |l e o ST S @1 39 em
1 wed ¢ AT iR o faf= anil 9@ @ Tt W ged | wgen €,
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IE -3 Feerd 21 Hew | foviy Hash RNC wha dun S o wem
gk q1 YRR o Freel 9nl o 7em o S @1 3% A Fehd ferfe
a1 Td gt efeet o wed B1 T wiedl qe - hioemet ¥ e
T 81 T VAT B ol F(UR hfUTehTe (M) T Yo TTER shivieTd
(T9A]) TS TRy (wieaie) | A TR Hivehist # o U1 1 ¥aEd
(ST SR T Sl B1 3 hiOreRtel o Shgeh WAl Sl @1 ofdieh TR
¥ =1 eran ©; il SEW 9 WM o offel SR ShiveRd Saieed et
&1 IRE=RT & NF T 9eRl 6 9 S T e 9 o S @l
TR Ufd=RU A g5 H1 90 fRA gR e 2

TEereHl STRTE Tl IR ¥ e fwer & fau dew d qui foefaa
ISt o Bl B1 Scdstt S § qETd: Uk SISl gaeh, JAaIE!, SRl gr
AT YA B 21 A e ofiel U1 % UH % NN o B B iR e W
ofigr @ WS I IR hIF I8 o IH AR feord B T T I HE
e o TR gentgal, goist Afcishiati a1 geshietl 1 &1 el €1 R
Haeh W g3 Ao gorh W T S Aol o &Y aEd Al ¢ weeet
IRt gR W Word! 81 AIQl e | 9ol aifedl U sfeaifet sfewht gR o
ITONT-3T ordl €1 Teh Teell SeR ol e St Hefl9re & S7eR 90 W
feord a1 B, S fop 1o} o Wordl 81 Hesh A 1 Seasi il © @ty
IRET-SeEsit Joft el &1 Seael YU o g 9ok W TEed §, Sl
W A AU S F R AR S H fE S 2l

i o g @ Hew o yol foskfaa eiar ©1 g ofd: we uferat
(endocrine system) o iR O3 TE 9T S 2| fafeg= o & ooht
AT e WEAl N e § fo ¥ whed 713 stde ufedt gr
gifed ed €1 Hesh &1 gEd s U € - dige (freged), smg
(UfEES), Weg (TemEEs), aead, N &M@, SReE gus, it
g (adrenal) #AR 5 (gonad )| df3ekT a3 (Hf&TwR qen =13 3) HE
dfrer @, afefm dfer @9 (FOeim 9 2 99) SR w@rEm a9
(et F9d faen) et iRk Wasd (faudfes o wufufes) o
1 51 eIl ¢ AT @ 10 SISl wuret dfen e 71 Afersn, sefeat
g fafifa afeqss i 1o FUK & ST 9% @l 21 TS W AT, T
i, iR vee wferss o faefsa eiar 21 s afess o oo wiferat, e,
AT, qHih Tiens SR oheel Weh STHiash 99= (diencephalon) @M
&1 e ftqsh T gl g UIferdl w1 S elal €1 uvE Hikdsh, STHih
TS Hgell SffeelliIel 1 a1 el 81 Hgell Sfisetiiiel HeRy ¥ Fehetht HEse
4 for weey @ e @l 2
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Hesh o foe TR & G & S €
- Tyl e (Wed fuwe) @R e (R
Hfcp@) T (AR ITHen) I () T
g (01 qeE AR ol wO) T gE § g o
3R oridier H0l Yorared e SR =9 gU
IR oSt S ohadl dfseRl fa W iRt & ;’f‘;ﬂm
Te3 B € Hesh | Uk SISl MR 45 Teel ¥
feord B €1 A R 49 T 21 Hewk | A
H0 U el § ohoad wUYE d Wl ¥ o
fead am 81 w9 TH T oS OB W GH F
- G 1 w1 o H

Hedh H WRI 9 N S a3 W T Ul
Gt Bid €1 T ST T Wil Wil SRR
U0l B ® S, g9k o SO0 W 9 ufEfem &
redaer, Helifcha® ek foieett g/ faueh &d
g1 (fet 7.3)1 ok aifewtd g@m o 10-12 B
g St guur ¥ fher o 9% ST SN % gk
¥ o S B ges o 3 fast A § g €,
S oefd o goerfedt ® gordl 1 ot HeaTeH
TH-5 dIfet FEard €, S goh W |l TR
IR W Tordl 81 TR Teh B2l AL Bl
€, St for oot urel, g qen Yo i aey
IS 1 w1 w2

TR H Joh °h U9 U Sl ASw™ Ui
e & (fo1 7.4) AR g7eht gk @ 1S fhameaes
ey ol B B T Sl sfearefE e §

o 7.3 W= 9

INT-3T Gerd! 1 Teh Uigee WiEl Tk aR | ST BN
2500 T 3,000 2 X THA B T @ A TR

et | g B1 Yol gReE @t % w9 e o 7.4 3 < v
g, dEl Jeuie wedr 2l
Hooh AT o foIT oes@e 9ol 21 I ik
H WA T IR W W FHA R & F L
e aERyl HdeH s W@d ©; Fih T8
iitferfant @3 1 Th He@qul WSH @ i
Th HE T FS W W AEA UK A gR
9o oh ®9 H TRHEE fRT S €
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Sftar fam

Q9T

HITYTehT Sdieh, 31T 3R 31 & h1d i 56 ThR favfer o ofd € foh TR o1 a1 & gifvera
® X 38 We o o9 faarey wefidfa w3 21 Fifeeme w1 @ aug S st geield 9
o1 BT © U1 Tk A1 31k S hidl 2, Sdh FHealdl ¢l TR IR & e S Hak 2
& 9T TR SN Tfese, anfef i Afeerisl w1 s 21 Susenel %1 U g g et
2 fSEe T T IR e 99 T dF dRl SIMeRol Bl 1 ST hITIehT SeTesh T
fopaTenss &9 9§ Wi 9 92t w2

AR AT, 7 27 IR W e S Al W Hedh €1 SHeRT IR ol 9 e
@l 81 o= W v Ul o St € S stefush Heel it @ qen e (S qe o)
o e St 81 IR, fR oI e o faved Tedr 81 U yei fean sufeed et @ < fihR
T %3 g¢ R fguiferd (TEclisg) et 1 I8 R 1 Tehg § HE Hid! 71 SERAA, TG,
IR, S5 S AT 1 a1 Bl €, S SRt gRI STeT shi SR Werd 81 g qrEE i,
T 3R AR 21 F8 U § o= g 9 ST T el g YaE il S afiE=ron
T W 3N THel YRR 1 il 21 el EUX SHiUhIT ohaeh o Bl © diiehl oo, Sheid,
TR R TEd YRR 1 Sl €1 S @ o ol S ok T T3 S AfeRT 8, S 1]
o erdt B TR S Teh SISl gl a1 |l AN Teh SISl SS9 B 1 Tk |Gl Teh SR
o 2500 @ 3000 3T 3t B1 FoeH IR qRad o e ?1 2fei | Seuiet feherar B, S Hew
o wridaia e S 2

A

1. Hew o UEA dF ST AR o sFEul

2. T/ & =@ TaEw:
(1) Ve &I e () Hafwh Gfdqwr (@) SHge i afafg
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HIFTHRT : ST I ThTS

&ET 9

I 10
FHIFTRT =k SR RITTRT
IERISE

SHE A

HIRTRT : Y= T 1

e o Shferd Sfidl 1 ste9 ©1 Sk T®y Ud i o faga faeo
& TSl ! fafasrdr i wed shiar 21 hifvreht fagia =1 ufeheu 3@ fafe
e ¥ ffed T #1 2 w7 s1efq Sfem o 99 wEw ¥ S
S o 81 36 W W KU MY 1eardi o v ehifsreht W= qen fagsd
SN IR gfg 1 Teh a0 eqa feman 7= 81 s&eh Wi & hifvreh fogid
Stee FearEl teid YRR oo o ARl YA oh WE 1 |y off U
I T TS W Sifad AAHEl o hISTeh1d WS i Tefdal (STEear) i
sTevgeshal of, 9 w_iifa =1 sedifha fean T R fagm @ SeERieE
oA i THSH TE A i o faQ g ff sl i iifde- et
SUMTH ST © qe IRET0r 2 ShITITRTeR JUMell S&HTel Al gedl 21 98
IurE &Y affvaes ar § faf= gehHi w1 afvla e o g Il 81 98 SuvH
Siferd Sl H ool o AMMiTeh! o Torgetoor gRI wefud il €1 3E9 €W ual o
g for Wek Sfiferd Siferes § ford Wb o shisieh AifiTeh Sufterd 1 SFTed =)o0
H, g U9 BT S Hehl € R FiferRT o 7R 3 AfiTeh 9o 91 @ 22 oI fop
TR 9 3 Hyul SRR foae g, SOfE - U, Scesie, ST, GRE, Tl
M htd €1 TR TSR W, TH T k1 ST A §, THES YRR AR FehHl hT
U] YR 1 22 e TRt S & SRA W STE= YA 1 off T FY
Gehdl © | STiferd Siferehi o 39 Sifden—THE SUNH i GHgH Uel SE9TT i
Tk ‘iR Sfe faam’ Feardt 71 gel W Sie faam %1 guer o fag
Aifger Tel THEATE %1 dhleh] T8 Heheddl 1 STAN foha Sl 21 39 @<
o 1A 9 W Sfd S1v] 1 Gikrw faerr yee feRen e B

Reprint 2025-26



SO, e
(1922 - 2001)

ST, THMEEA YIS 1 o &5 § T S Al o a1 75
@ 3% HIETHd TAArdd A% SRae R oh €U 91 91
1954 H =X H YeRITd shicis o el peferd T=A1 i @il ae
‘THEE TR o ITAN ¥ WS oh 9gaish oh favelyu ¥ SIS
Sita foaeie o6 &9 ¥ 3% Helichte SUded U g3l U1 S 373
AR 1922 i IfHV R o TSI & hidle o (9 Tk T
T ST ol AYeh a1 Teh T hicrsl | TG o WHER o, 37d:
T H1 M0 & g Bl U1 FA § SART 94T g9 qgr e
M 1ot whett feam @ w oF IWa "5 fovafaeeE 9
fifqerers § stuad. e o et e g e e | 1949 |
hitsrs favaforme™ & @, T, €. %1 STl 9w 1| S 219 ko
favafoae™ ¥ o, 7@ AT9s! ol e gEfaT 9 g8 ad1 39
o, 3feE qen B ¥fic §E & Aed W YRR w9 A9 95
gyofad & fSad 31T Shieis &1 WA i B H Hi1 AR AH T
U MY 78 = i Mg ® 7 31, 2001 ! TR gUI
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HITITERT : SitaT ot SehI3

Fiforl #1E7 W& Y A W W <@d € o Sta 9 g < bl e u[ g1 oSy
S YT e I B T U AW W g B R w@n w2, g wwo
\ e, S e ® 3R froffa sfta &t 81 gehd | 39 = &1 S dl s
BIRE BT T TE B Wehdl ® foh Sad sl STURYA oS Sd hifdeRT &1 Sufeerd wd
A st 3

gt FET gl Staud winEt @ W1 B 21 T 9 o Sd T Rk @ a
T wifmy TR € 9% THSINE S Fed €, FEh T, TAR S S S 9
) et &1 Eid € aghiieh e wed 2

8.1 hITITeRT oI 272

HIfrRTg Saurd (1) @ad e a9 (2) Siad o 9t sTevas &
FH o Fe e B hifven o fo et 1 oft wds e eifere @ e
Hehall 39 &R0 St oh fow iferen & gaqd 9 SEes 9 fhars
T B B

WM 99 TYaeTeh | Ugell IR hIfSTeRT i @1 o ST Fuid fema e
T o1 A 9% H Shgsh i WIS il GeOIT T W@ g 9% H 396 GEIR
o A% HelheRe 9 Iolaei YeHSEl §N iRl i fowgd WA @
A H9S B G|
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8.2 hITYTeRT Tagia

1838 H ST o aeald oimifer Hefiaw Tged o wgd @R Wi o et
& o€ g o 3 WY fafa= gr o1 wiftreret 9 faeret a1 8id &, s ol
o Se! w1 fEi0 e B o T qHT 1839 § Wk fefewt wiftr S
foreR vam 7 fafv= Sq wifere o steaad o 9’ g foe wiferenrst
% e TH Udell Ud fherdt & 59 eeie Stegeafaedt’ #ed 31 39
SR o WY Sl oh SAEAFA o OIS Ul T IRy HikEmst | whifen
fafa fiyerdt & S 9! foivar 81 Suled SR O Yo A 1O afehou
@d g T el iR aefaa s YRR ifeketl @R S SR
Q fyerr & 2

wiged 9 TaF 3 9ga €9 | hifvren fagia &t gfaufsa foeam m=fa
71 THgid I8 odF 3w @1 T 72 SiRmemst &1 i o9 g 2l
qEell IR Teiew fadl (1855) 4 vy fhan for ifvrer fawifod sidt @ &R
T2 witremie w1 i gd ford wiftemed o faueE 9 g ® (et
-3 9qal) | T84 WiEed 9 YA i Heddl Sl ®IARA HL g IR
fagid =1 wfauifed foran adam gwa & afes § wifvren fagia fefed 2:

o Tt g HIfYTeRT & HIRER IAE ¥ a9 W B

o Tft FIfvRT gd feord wiferrett @ ffda et 2

8.3 ShITITSRT ohT THU 3TaeliehT

RN H M S o Tiveroh 3R/AT WA T Ml HY hITIRST hl gewge
Y 3@ g el IAhI TS HT TR HL| S HI HICRT S TH Gl
gy hIfTRT 7, FSeh aed Tde W Tk T iy fafa | gwes St A=
IR el Bt ©1 A5 1 A 1 HIYER o HTST H aEd Hl Wh
heiel Ueh Tooell Ee feperd! fo@E 9gdt 81 i Sifveh & Wi T
g faecligea g fierdt ®, 759 ohgeh wed €1 3@ ohge W UGS
(sEEE) B v, foed «quﬁloh g S B @1 N wifven o
feecligad ohgh el 2, 39 ¢L°h|{¢||d El MHH |a+cf<fugcrq ohgeh a1 fHerdr
S8 TichfERe wed €1 <Hi ¢L°h|{¢4|ld°h a9 Wihfiifes wifdrenet o aﬁh‘
PG 1 R gL T gl e el © ot Fifvrehsed Fed €1 <Al
TRY 9 Sq HIRTRST | SR fhaneti 3 SIRTEES Th Y@ T g
%lﬁéﬁmﬁ‘%m’uﬁﬁﬁfwmﬁmﬁwww
Bl B

ke ISR o dhgeh o sifafied o7 foecigsa fafe= dem
fiyerdt , S RIDTRET Feadl & SA9- sfqugell Siferer (UreTetrsifieh
Cigam) g HUERT (HEeehi-gar) gadehrd (HEshisre!), Tostanag,
IR (AIEEH) o T Gk (s shifdent § foecigs sifvmmet
HT A T 2

Reprint 2025-26



RITITERT : S aht FahTS

OO

o=
Q -- Ffm;:g;@
e R HifTehTd Tt
(7T & gaTadett) ( )
SIEEaRCAINED]
(3nfEa & &)
Teh oifefent
reffepa

o 8.1 fafs= YR & 3R &1 Hifrwet &1 foF g0 93

Johfifeh o Hichfaifess S Hifereprent & foreeht Wed o Tzamdm
firerd €1 hifSTeRT o ofiaR A ohadl VR g7 W & e dfew
TRt~ et waeh (didi o) o o wiveRr § 9 GIEd sfadedt Sifernt o ot
faerd &)

S hifvTRet H foect Med dRehe™ ohaeh SW 3T T e ®,
S ifereRt faueH ¥ "o wd €
SHIRTRTE T, SR o w1 hi g & el f9=1 8l & (Fst 8.1)1
ST~ T B HIRTHT ARSI 0.3 pm (AEHH) T
Safer Semo] (SRIRENH 3 W 5 pm (AEHERR) H1 B &1 gUs w1 T
Ged St IR YRGT ok S o THM B aghIvehg StauiE § wge
1 A TR HIRTHT HT AH 9T 7.0 pm (FIEHHEE) Bl 81 qfeht
HITITRTE Fard el hifdrertenl o gt €1 3 foarsr sgegst, Sieft, o9, em
H1 TE A STHAHA YHR 1 8 Fhdl ©| IR 61 &Y ITh HE ok
IER 9= = Heha 21
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90 SICRCEIE]

8.4 WehRAIEeh SRITITERTT

3R w0 it w9 Sfe (PPLO) THerd €1 wmr=rern
(1-2pm) 3 Fohffesd Hifvepet ¥ ogd sE g6 2 SR
e F aoft @ fawrfea et € (Fea 8.2)1 AT @
S AR FTRT =7 Bt &1 S o 9R 9 SHR
h.f w3 . B - SR () , MAThR (FHIFT) , HILTHR

(@ 0.1 pm)  (fae) o 9ffa (FEer) |

Qiehfifed HITHT F1 gaAqd GTed THR 9

.

wﬁwwm. w@ # fafe=ia o aeSE T @ ga g1 @l
AR Oof?;lpm) SichfEife ® whiferert fafa gt € S wwiferent fereeht
( 10-20 pm) . . T ot Bt © ko qTghIAHT <hi BISHI| FHITTH]

o 8.2 UHiHehsl HIf¥RT &1 374 Wsilal o | ﬁHI$¢IMIWH'@q{mﬁ-@Wa;WﬁWW%|
qEFTEA T o g WERH T W wTe At R um ST E

AR Y T ®9 W TH 9 ek el g
ufag T e ?1 fEifre ditTe & ifafed (The oA /TR
See) Sfer § gew EieAy 99 fEifies ST % 9l e S ? e
S gHl I WS HEd B A TeHe Sy Sstempet o fafyre
TAAHUN I Fad &l 399 ¥ T ufastel o gfadet g e

3 3I=d Hanedl § el foh wivHe SIMAT g9 Siam] &1 9ed SeAy
o T FUMOT ok FaleE 2q SUAT 1 heh foiectt gohfafesni o wE St
B T oF Tl WenfiAlfchl | FehfiAifnl R T uw ww €l
ehfEifenl § o foe whR & ofdfdw fiew € WehR@ifew w1 9®
fogroar fr 390 Fiftrr foceeht T fafdre fadfd smer o foadt & 59
HHEH Fed © A qcl IR el Siqde B Bl

8.4.1 HITITERT TMERUT 3T THR BUTK

AR AichfiAifesr hifvrme, foement Sfam) wifveret § ww Sfea
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B4 T 39 YRR TSR 9imT e g afafmaed i as a9 33|
2| TSEH 3AE FETH IAF ¥ s YR 9 99 2 ©; oferT =99
TEd 9 IR hl Sl SAETIF | SHEh SAF eI AIHA o 6 T
Tl ¥ HH Hd ¢ TSEH 0] S=d amvshd (40° W ¥ FR) W e
B ST &1 WHRUEE A S dusd (S T i @1 TEeE o e H) g
M STl el ¥ W USTEH T B § IR Sl SaReh VI S dTdshd
(80° ® 90° W, dF) W S Wl g1 S TSEH S SSHT Tl Sial 9
Jorh foRT T €, SORE BN R A Sh! feRi

9.8.1 T ATafehaTg

TSR 1 B ¢ THY Ued U8 GUH oF MEvgs © R UHEtied
afufrar 1 et B THEt Afiehl ¥ 9 e o ufddd el #1 ugel
iferer qRerds s fomm < o 22 g s & 1ehR ® qRede giar 21
T ifaes iR W 554 1 e H URedd el ®, S| 9% i feere]
gt o uftafdd e = a1 arsy | seern 3 Wifde YA €1 s U
o A S A1 T 9 A Sl w1 Fwtor g @ gt aifafwan g #)
STEN0T 9T TRGEERES THd o o 9§ fhan X afam dehe 9 umt
CEInI

Ba(OH), + H,SO, — BaSO, + 2H,0

TE Weh ShTEieh AR AR B ik 6 YHR (= 1 Sl STqEA
SN RIS W WSOl Ueh shisifTeh W@l i @1 Aifqe =1 wemEts
sfferan 1 <0 o1 Hien HaY 3HE GHT H o9 9 e 9 Bl 81 39
TH THN TS H Fhd o

_or
PN

afg feen fauifa e af 39 R H 9 ft wed 21 odifas 9 THEf
TRl R T I hRehI o WU-WIY AUEH §R qAed edl g1 T
qara 99 o STgER T&E 100 Hfeie qusH o §e@d A1 Med W
srfufsran =t < wA: fgfora =0 eneft &1 St @1 saifta erfufwand, sraifa
sifafwaneti 1 o0& =9 < W GUS Bl &1 9 fRd TeEw g said
sifaforan &t <X foA1 IR0 o F9= B el Afafhan 9@ sgad oAfyes sidl
T e

CoO, + H,O %_{E S H,CO,4
HTATSTESTFAES K| FHEiTh T
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I ifaferan sgd | a9 Bt ? o uw W o FEif s
o 200 Ul w1 i g €, oifed SWiea stfufwar wifven go7 #
IUfEerd USEH shEiTh TTeEeS &1 Suftefd § dievia ¥ WO B §,
fSEeh hTeliteh 3T o 600000 370] Ufd Wohe od ©| TSgd 3 3§ fwan
FH W H 10 A@ A F@1 AN TSEH HT I8 v aad ® - Afovadig
U

ZSY YR oh TSEH B @ S T YR &1 qEmfTes o Suq=
srfafmanetl i SAfta wd € sgeRvia TaEftes stfafwaet § sl g
IO TH & Sfedt Tomeg A fGfa= YR o TSed 9 3afd e ), @ 3%
SUT=R Y HEd Bl S ISE0-

RIS —> 2 UEElae 3R

CH, O

6”712

+0,—> 2C,H,0, + 2H,0

6

oISl W UIEEeh o 1 il U wEEfeR 9 gR el €,
5 <9 faft= yR o Usmen Sura=Rh SAfufmar 1 3ARd & 1 e
A 12 § IUUE SAfhAet] oF aR | 7e9A S| 30 TaLl | SAIHh!
S o =ifey, fR T g SuTeeEt Uy U A1 1 eAfafea stfafwansti & g
fafi = ohR oF SUT=ET SR oA B 1 BHN Shehlell Ui W arted feerfq
o oiferesh et o1 fior eian @ Stefer W stiedt feorfq o qrsefos e
&1 ot giar 81 @9 H frved o SR STe 9¥ g SeATA (Teshied)
1 fmto giar 21 fafa= faened o fafas v o Scarg 1 fmfor g9e 21

9.8.2 USTEW gRT 3= ST W THEeh TUTATUT FH BT 872

U 99 o faq USed oF aR H il fowqa 31eaae &1 92| 9isha T
% aR W B9 Yedl € UG oh ¢ THETeh A1 SUaeE Sl T Sttt
gt 81 S WA (Chemical) 39 § ®Y@AG 8l ¢, SU fHamem
(Substrate) Fgd &1 USTEH S Uk 9fHd el 9fed wh fHfow @ =)
YH B, S T FFAUR 1 IR H 9ol 21 Hieelas w9 H 39 e &
g fafsd w2 g% 2

fRIER s — 3R P

SRR (S) TSEH o Wiehd e S R 1 Yfeh % B9 W Bl €, §
I STl 21 TeheneR Wfsha el i SR Sd &1 3H YhR STavaeh TSga- TR
aftng (ES) 1 tfaemedia fofor g 21 € (£) oA = wsfiéfa s 2l
T e &1 i U Seumitae T @1 AR USEA o |fed e 9
S[Ed H s § fEaem € g o fe g 2 R gwEm
AT FEd 21 THR W% Y & YA S F LA A T h
ST Afha T ¥ SIE STIgH BT 71 S IR H fRAER R ST
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3 1 G § ®UHHT B STl 81 S
FT IS UY qAT HIUA GHTU TR kg
Bl ¢ T fHAER 9 SaE % o § agd
g SR GEcHe STeEel’ 81 Hehdl B
T HYT w1 ANE © o S arel @t
e LT STaE SRS Bl & Tomgel

115

T GaE U] T FHell STIEA A G § TS
B B e 39 TeereHe o@nfes o w9 H
Tefefa fohan ST @t =g o 9.4 &6 31I&9 BT

y- 38 AMied ol A HI I HIAl
Bl x- Y GTEHCHS TGO H1 A1 o STeeeq
e fmfor qegad! = g g ©, &
W Bl o il @1 & WS eAH 34 A

T fFeR () 9 3R (p) o " sl wR IR
o ) afE Scarg fopaem ¥ i ' o ® foRaTHR #T X
afafsen @@ Ifa @l €1 5 seen @ fort 9.4: Whmwl Sl ) e

Icarg fefor 2 S emgfd (T I 9) @i

ArEvTRdl T et 21 v oft =R 7e aRStHE A W@ yafda sifafwan =

AAIHT AT ol MERAE AR B TRAUR & 3= el STEwen A

GHHOT STEE Y TORAT Bl 21 TRAeR o TehHOT el o o Sfed Sofl o

Aq k! ‘\imao i’ (Activation energy ) Fed Bl
TWWH@WWW@ IS o ST ARl § H&am

hdl Tl

9.8.3 TUSeH Teoham it Wahfa

Y% Taed (E) o 3] T fRaamR-gg9-Td (Substrate binding site )
fetan & S forameR (s) ® oY Y Hihd TSEH-THRAER |imy (ES) W
faior e €1 Te Wi STeurety 1 el B, S S (P) Uel Srufafdd
usten | fasfea &1 a1 @ s@eh qd weAEEn & &9 § USEH S (EP)
Sfeet w1 fmfor g 2

TSTEH-TRAUR wifedt (ES) w1 FMiv S & fau sfegaes gia 2l

TSEH + fFaaR T—= USRA SRR Sfed — T9EH SAE Sed — TSR +3dR

USTEH foha o SR T Wi T =RON § oFe feRE ST WeRdl -
1. TdYem fraar afhg e o oafied gl TSsy o Hfhd e
g < S 2
2. U daren fRITHR TSEY o SR T 39 YR 9 FSald ol § T
fRaTR Toed © Al o s¢ S 2
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3. USEH o1 9fhd e 9 [FOEN o 1w §HI9 B © feEes
AROTHEEY feRaR o THEfTs 54 22 S § SR T TSEH Sag
Sfeet w1 fmfor g 2

4. USTEH ToiHd SR h SEUEd Al © o USEH s BT
fShaTeR oF O 370] @ oo ok foly S9IR @ Sl ®1 39 WehR U
I W YRY B = 2l

9.8.4 TSTEH Teranfater el guTfad &d a1 Rk

S R WIS hI Jaldes WA i UREfdd Hid 8, o USIEH i ik
# ff guifed @ ©; SE- aOwH, NTE (pH)| THAER 1 gigar §
qiadq a1 feel fafyre Wem &1 ToRa 9@ SvE, 396t 9 o fEta
FW T

queky & Ot T (pH)

USIEH WM A9shd 9 0 TE oh o IRER | @i @i ® (Fa 9.5) |
Y TS i Afehan franiaa T fagy a9sq 9 9 @ W E st
2, TS89 %9: a0 9% 9 9 TS %ed ¢l I Sdd HH % ST Al
9 2H ¥ franfica g2 St 71 f1=1 araes USen i sreerrd w9 9 fafra
e WG @Al €, Seh Sd dIqhH USEH i fRarsiierd sl wH
FL 21 ©; ik I=d qI9HH TSMEH & WeH i fashd T a1 @l

feramam =Rt wigar

RN 1 ST (s) o 96+ o QY- 9gal of TeieH foan &1 7fa (v)
Tadt g1 AAfehan SHadiTen Hated T (Vmax) WS % o 91§ SRR
H Higdl wgd W o SUER @l et 81 UH sEfaw g @ foh USEA ok
UL 1 @ FRAHR o 10Eh ¥ wel U el ¢ SN 39 s ¥ gend
o HJW T °h 91§ TSMEH &1 iz W 370] foRamar o ifafiaa STupeti & duA
FH & fau g T2 s €, (F 9.5)1

:
:

A
Ve - -~ -~ — ===
(1) () (%)

Al

o

»
>

qIHH K, [S]

g 9.5 (31) Mu= (F) qUHH T (H) THAUR T KAl 1 TeH Afshadr W GRadT &1 q49m6
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fpdt ff uSmew 1 foramiaar fafdre WAl &1 sufafa § Hogasha
B ¢ S TSEH 9 Syd B 9 WRE 6] USEH ¥ sd oF SUd THe!
fopameiierar &< &1 St ® df 39 Wi 1 WEHT (Inhibition) o 39 THEA
%! WUk (Inhihitor) Fad Bl

S HEHR U SATUffaeh HTE W fRATMR © Il WHHar Wl @
3R USTEA *1 fwareiiad w1 Hefid s 8 q 39 ufaengicres WEuT
(Competitive Inhibitor)%ed &1 HaHh i ThaER o fehean SCrH
AT oh Heraed I8 fohaTaR ¥ TSEH o fhalaR-d9e T« § d9d g4
gfereme s 81 gRomHEeEy fRaer, fRaeR sue e 9§ |99 T8 O,
ek hoeey USEd fha W5 Ug Wl ¢ SEEdUl o fory, St
fegEgifomS &1 HaMe g WaAd S Wl | fohaneR wadiHe § e &t
T Tl ¢ W wiaerel weuehl 1 ST SUEN S{Er] S UTTSTeh!

(Bacterial Pathogens) @ 01 2q fehan S 21

9.8.5 USIEH ThT ATHERIUT & SATTERTUT

ESRI USEHl 1 @i, oo o stemeE fman s gt €1 OSiEn g fafi
sAfafsran & SO & MUR W, 37 fafe= el § affea R w2
TSIEH Wi 6 o o Yk ol i 4-13 Suel o fawifsa fran @ 21 fSeeh
THHTT TR SFHTT G WG 2

ARSI SRS/ SETggIsiss
TSET S 3 RURE S 9 % S!d" SfediaTee F AR w7 o
S(ITAfId) +S! (MRIRd) =S (ATFRd) +S! (ITARIA)

WSS @ USTeH fhamemal o Tk S S 9 S' oh W UH R
(TTESiSH & SAfafied) o Tl Fi ARG F4d 21 8-

S-G+S! >S+S'G

EISSICISIS : USTEH 36, $oR, UCES, TRehIEIEiEeh , Shis-hle, Thie-ecliEs
I ORG-S S99l 1 SA-3TT5e H B

RN : S oTqeed o Afaited fafy g usew foranemert 9 9wl o
I B Wl I w €, fach worawy fgsi &1 fmfo e 2

XY

C—C > X-Y+ C=C
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ATEAMSS : d Oft TogH = g, snfafqa o ferda aaeeE &
ST F IART FW@ <
TGN : TEH & Afehi oF 9H H IS i SR Hid &, S TolEH

I TSRS, FTEA-TTHL, FHIE-TESH o HIOhRY-AFHSH 98 o

o & fau saf@ #w@ 2

9.8.6 W&k ch ( Co-factors )

USIEH U A1 36 SgieRs Juenst 9 faeet = e 21 TR ot &
feorfaal & T WIEH otorE, TS9 WE-RE wed ®, TSEH 9 d¥el 39
I GiFT I §1 3 SN | USIEH o Sherel U | 1 THITSTEH
FEd T TE-FRE dF IHR ok T € : UEIfeR-UHE, We-USEA o
T~ ST |

TRfed-Tge e ATE B € 3R 98 3T TE-FNEH U 3T &Y
T o= g € fF 3 TOieoE 9 ged @ 99 e @1 SSeiEEy TSEd
TRFNSS 9 oheels S BRSNM WFHRES &l fedeH a uHt o faafea
# €, €W yrafeds T e @ S USEA & 9fed e 9 9e1 g 2l

e TSEq i et A B0 © SR SR Hey TAOSTEH ¥ STerrs
BT & S WERIG SA % SNH FAdT 71 Ge-UseH fafv= ueeg safd
sfafmaet o Te-%Rw o ®9 H & W &1 Ih FE-USEH h &
Tt efaFe faerfi=g gid & S9- UeUSEH derdmdEe TS
TEIHATARES (NAD) hEHARES TeAH SRgaidRRe Hiehe (NADP)
faerfim fem= @ 92 8 2

YTq TP; S USIEH 1 fonaneiicrar &g eq-ST=F &1 Tevaehdl 8l €
S Gfera T W U - @l § GHeEE |9 o1 d © o SH 9HT T A1 Th
T efeeh gEEEA Y g fREemel @ 92 e €1 Se-didEifadie Ty
FEFTEES ¥ 5% Th T&-FRF & 9 F eI el 2

TSEH ¥ I TE-FhReh i ST T A1 S Al S9h1 S Tohamsiierdn
U 2 Wl ®, Y T ® foh USEd i S fwansiiera &g 4 fortees

T o1 HA T
[T

Shet ® enveEste fafe=rar foedt 21 5Tt TaEfte geed o SuaeE sifufwanst o
STFIURYT GUHATE fHerdt 21 Sfia el o Fiofla geif & o sH - ot @l & Goed &1 afg
TR TteTOT foRam ST o of TR EHH B 71 R Sft gen whe % 9% 7 T @ oAk
Sta a3 9 it geai &t o i ST @ S 9 | w1ed, Tege d Sifadis i sTdadhd
ik Sgerdl it 81 Site o Teifesh TR W Sl fierdn 81 ¥ TR (1000 Sieed § &H)
I BRI S 3T9] Bl 21 ST W THAT 37, Therdohsed, fgehdichised vIehad, o, o7,
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frorRia, Ffacriese, JlaaadEed 9 TEeeH R S8 $8 Heq A fed g 3 20
T o THHI TR F 5 YN o aeiEeEed fHed €1 99 9 dof fomrged g €, o
T 37, froriet @ ge2ishd Bl 81 BiChifeiued o BIehRichd "seieHa Afieh fierd €

el 5 o Sheel A YRR o JEqeNY] SH- UIdH, il 3T o agdehiged e g
fafaey =1 feeh Heferd g9 & wR Jeq Nfvass 319 § wd &1 9 J8q 317 Sgas e 2
3 fafi= skl @ s B €1 el o7t (SLTAT 9 IRTAT, ) Ffarsiersd ¥ fierw o+
B 81 S geq 1uet H SRt w1 uSHmd S8- gt fidiae, g o Sqshia S
foerdt 81 =gactish o7re AR %od 1 SRl o &9 § %1 S 81 Jgdeized
Urell, ekl o TRIUIR o TR chehTet o B2k ©1 3 Sl o Hiad &Y (SU-T 9 Tegahier)
o off faerd €1 i fafa= st sl § geed w3 €1 S 9 o9 ueee, gfied, e,
BT, 9 TR GEAKHAS W e €1 Wil Sra § gaifuss geRar | fier et Wi wieieH
9 |yl Seree W Faitue FEar § e ol W &siehl (RUBISCO) €l

TSR WP B ® S iRt § Sa qeEtte fmaet s sake v B €1 WeHd
TSTE TeRamsiieral 2 Sedd diashH o T.TH. (ph) 1 STEgTehdl eidl 21 USTgey SAffshan shi
T I FHT dd T 33 2| A Sl SRR YIS % s B 8, S 38 Ugeh de
Y Hafd § & sen €

L

1. JEd U] 4 72 30 fe?

2. WM w1 qaiFe WA W o aead ©?

3. 10 UY Ty ged Sid 3YU[sH w1 Udl OIET S H SUUR oIt BId € o ST STl
TAIEY? TH S T AT TS S 5 ARt o1 FHior forerm g shid €7 gl Tl
I HH 72 AE Hifw?

4. Tafeaanet s1fyyerat (therapeutic agents) o Y H YA H A o] TS T Tal osy
9 Geag T W T 37 TR i S (S disd-garem o) |

5. IEAGERIEE o GMeH &1 9uiF sifau|

6. 1 T AUMNRH 3Me ¥ Iqae TN Ated (9 9 fesh A1) &1 TAR W gT
ST o I G 1 & Hehdl 872

7. U o7 37 &1 HEHT dIaRy?

8. i fhud =9 T €7 ¥ wfawa g fae 22

TIEH, 91 9 I STHIA STl T foeeloucHe Te Sast TS el off ®el o W, @K,

THAT 9o T3 § ST TUE0 2

10. 1 e foh S9 Hed ® Wil uku gR1 e Yogas 1 R g 21 st ger
Ao gRI ScdIfed IS @ HY| AEE gRI Ufded uey ueied ) fhaet @ud i S 22
T Seafaal i farat e gidt @2

11. TSTEH & Hgqul O 1 UM hifera?

0
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11081CHI0

10.1 FIfITHT TF

10.2 AT fa9rs/ sraeern
(M graeen)

10.3 G FHITEHT fasrsrT
&1 HEd

10.4 S7efeET fagrsrT

St fomma

&I 10

HITITRT <Iek 3T HIfdTeRT fau=H

M 3T 4 € o 9ot Sfte =R wa® a1 & #4781, Sfe &1 URY TH
FIYTRT W LT & 2 Y AvHhd 8 Thd 7 fh 4 Th FIYH 9 a7
o2 Sel o1 fHion i B1 gfg ° S Gl hifvremet o € 2 @l wste
1 fogwar 71 9t wifyre & 9 § fawifsa g s st §, e
qcish Uqeh hiferRT faenfsa giepe <1 7 Fafd ifermrsti w1 fmio e 2
3 7o ffHa dafa st @F gig o faueH s 81 T Ugeh HIfmes
AR TEH! Hald gfg 9 faueH o 9% Tk 7 HIREHE SEE &1 o
F B TR TR H, 39 IHR H g5 9 faaeE F wE G F 9% T
HIRTER 9 T G 1 FE0 g ©, ey % o Sikee el Bl

10,1 SRITITSRT <Ich

Fifvrert faarsm weft Sl o faw s srefa weequl gfwar &1 T iR
faurst o S ST giasfa @ Sk gfg et 21 3 9 wfwar -
Hifvrent faursT, SieTy gfasfa ok Sifden 9fg w T o w1 gemEits
Bleh, 39 Yo HO= Bidl © Toh hifTenT fadrsH §e) Bia1 © o Hafd shifsmeme
H ! Ugeh HITRIST STen S el §1 SeAe 1 gg oy e
FIVERT ST SHE HwT fGOH 9 o WEew! #1 GYEwur iR deve
fauifia et 1 7€ Hafd iRl o1 fmio w5 8, 36 miivTeRT ok
Fed 21 FA e Iy (Ffewmeia 9fg & wd ¥) % wad giwa
2, Foro SieAu 1 Sy SifveR = %1 fhe T fafire seen o g
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21 hIfIreRT fasrs o <RM, Wil TorE (i)
Sifed w21 %W o §R Fafd dheehl | foaia @
S €1 GRS SAafiTes s o
Bt )

10.1.1 SRITSTeRT =Ieh St TTITETT

T J&d (FohfAifesh) =k &1 3@ T e
H1 HITHT o GG § g1 €, S AT FAF (Rl foeasr)
drei = H fawfea &t & (Fa 10.1)1 =Zfa

IR =k &1 I8 Y Tk Sd § TR Sa

Td HIfRT | TE FIERT 9T o fw a5

ekl B1 SN~ A ok iRt Wk o ol

eH H e e fiee o R

HIVTHT =k FT & T FEET Bl B fog 10,1 FIRMEH =% F1 Foac 9 S T BN
1. SfaEEAT (Interphase) 1 QY IR o S i g7 e B
2. TWH YTaERT ('ﬂ?ﬁ faqH) (Mitosis

Phase)

Tt fauSE (T STeRe) S STEE] il e il €, o ord | T T
Fifver fausE o1 TEEEl faweE g ® SR siaveen < wine W S e S g
eIt o sl 1 WOl i ekl Hidl | TE M 4 ANg HEd Hi o £ oy uey § g
2 T oo 1 ifSrent o siiea Sfafe =ieie e w1 hifSTehT =k § IR HITITHTT Siad o)
fosrem fad oo w2 F qof @ @, frad wifere s g erafy fafm e wd €2
F1 95 ufqerd @ sifes *1 srafy efquacen § & =Fdd Bl B wmﬂﬁaﬁ%%

TH WO H RN FEE & fauwE (R weataw) ¥ e as 20 IR Fet e

N & Wit oF Sfad |
foh WTa Hafd TR o guERtol (N faueH) oF Eged B € SR SR e e e
A FIREeT G (HEEImEAEE ) W B T AN B 59 g sy s
fasmm wraeen ot whed €| 78 o9 W € frEd S faueH & 6 IR ey § 39 wdw @6
Bl ® AU TH SNH HHAg qlch W HIRERT IiG o ST 1 Uldpiaerior | M & M o Fehd €,

= B R foraent ifsrRTe Sfaq
sfaeren & dF waeene § fawfsa fea e ® gﬁf’qﬁﬁi:ﬁf e
o UYA Gl AT WERAT (G, Phase) aﬁ—,ﬁﬁ@fﬂ;
e  HYSYUT YIGEAT (S Phase) zﬁrqaq o faefem Bidt
o Ud-TAt AU TSRl T (G, Phase) w2, z@fan 3=

9ve YT AR reren (St e) FAEE fa9s e ST Ufashfaehon | fausaifast sa wed
ok ot STaUe 1 FRfeld I 71 S, rewen ® wiferht U= ®9 ¥ Wik € wive § s g
B & T R ghg F 8, W THR ST gfapid T8l wan vy e & farEfdst sdw
o YRIUT WIERAT % SR SOu 1 i T e YE e 21 g | e €2
<R ST 1 AT AT 8 S @1 AfE S st YR Je0 i 2 ¢ 9
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MM AN & SIS
1 ¥ W T S el
CANCIR IS EIRER S|
1 ST HT Foh Bl
Th! GAF HIVRT o
16 oA eI §l
T 1 TR © R G
aaw,sqar’MW
% A% HIfeTRT ° fohad
TR B2 A i
T M WOl o 9%
ST HT 7 2C B A
G, S Tl G, reree h
R, TUht Tohaql AT
B

St fomma

fafga feran STQ @t =€ sgaht 4 ¢ @1 St ©, JEfy TS i G W i
gfg T@t Bt afx 6, wrawen # Fifvrent fefora € A0 2n TR € A S WEwRn
aﬁaﬁﬂﬁwwﬂwlaﬁwm%ﬁG e § oft seffd 2n @I

IOt IR | S quwaﬁa?ﬁwli‘eﬂwaﬂﬁﬁﬁm
URH BT € oAU € dRhehs 1 HIREHES | AGHaR B o B
FfTET gfg o W P AT 3 6 TeRen % RE WA b o
I 2

Uig Wil o e SR faufsa T2 e (S gsa HifveR) ek
3 T FIRHT T faafer gt 2; U@ 99 & g @ S« arfarsd
maﬁﬁﬁﬂw&;ﬁﬁqqmﬂaﬁwqw*dlﬁ?ﬁ%lﬁﬁwsﬁaﬂﬁﬁwﬁﬁ
T Bt € 6, ereren ¥ frper ffera stewen § wiadt 2, o it
Waﬁmmm)ﬁﬁ%lwaﬁwﬁwww SUI=Rt ®9 9
Wﬁﬁ%ﬁ%%ﬁwﬁﬁﬁ@?ﬁlmﬁwsﬁaﬁm
I 2

wifrE & i faarem e fgfora wifae wifvreniet o & e <@ 2
eTlileh, THH 9 UaR & Wl (TTTS) S il qoesh fasreH
g1 TS et &, Semeor & fou, R wemfweal suen foada ued § gt
faurem oo e T <Al ifveRret § @ @ 21 uedl # e
TSRO (1A 3) o SN Fl AR Hd gU URY Sl iR rereensi
#1 weaH R, T emfora wifvreRet § @ faaee e gear ?)

10.2 GHT TI9TSH 3Tawem (M TS )

I IR <k I Gl AeH Towen Bl 7, fod wifereR o qeft
TZh! 1 Jag GG BT €1 Sk o Tafd ik | TORGA 1 H@ TR
eIt 2, safee o8 ww faurem wed €1 gfawn & fau g faase w6 s
TS w1 =R sreensti # fawfsa foran T 1 ShiEieneAtag el 7e e
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YT HISIh TS a1 HifSTehT TI9SH Ticdgeh U8 4| Uhfdeh gelehTei—H
39 &5l W HYIa eral €, STl e ShiiviehT TS §9= grl €, SEe ok
e qa feremn, fowmeiia Wi wfdwe qan Teoea ofs) I8 =8 afadt o
eRdeas Uwd WE ghg qu STeetih WiE WEA W Heg sl @
rgehEh T REm g o gewn el €1 F qiuehi oF HEROT i aer
< ® Ty ufael =1 Seeen & <6 % o ueg fuerd B

13.4.3.4 Tt

wefifer Th WERT T @ S SR € e S i U Bid Sl qe
Tehd EU el oh R AR Al | Hyelfud i Sl 21 welifer il i sy
(&fast) gfg, el & Poma we fgeisht Fregfl o sigper G 1 oo
Fedl 21 wehfer SReen us faene @ gerd: ufeEl ud wel ¥ Se 2l
Tg el &l ThH W ogd G9E 1 Hel oF T % SR I8 YaH i T
#1 gfg war 21 vaEd gfg o Tfa *1 39 Sgd ol FgHiged Yo
w50 T

wefifer oS qen wfcient g 1 diedl 8, Ghelt o oSt § SFHT i
IE HI @ TN G & haEl bl SFpRd el g1 e el art & e
o el o quiga ol die e o forg wieatfed wear @1 @8 ufeE qen
TE & ST AN H I F SR W H HeE Il ¢l IHe Wiy & wefifem
ot gfg den gt TA 1 greafed I €; or: die i Sifush STasior &=
9SH H W AIE Sl B

Wefifer S 1 Fe qU1 %ol Hhlierhal B HeEdl Hidl ¢ $Hoh
e & 3T i gitra e o Ui wear €1 uelifer sreen et ufshenst
&1 Tl e 2, 3fd: 98 S o Heifus sewe g9 oreft o St 3TN B
Yaffire =maeh R I SEIHIe 2 arel A TS 21 Tfuw Seltd s
o S U STerenfid qen W o Sfavid wEa e @ qen ofiR-ofR wefifer
ol il €1 TR THRR TS 99 o Whell o TehM 1 Td <l Sl © e
%ol T el H fIerH @i didd Y i 8 (U, =0 qen srede o
foer) | 78 ©N H AW gl 1 sem @ e wEe & USER | gfg
il
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13.4.3.5 Tatqias TlEE

S| o geel warn S g @ R wefates e (ABA); Wt @ faerH
s v it frefia w0 § sust it & fae g8 ol dferd o= W
9 St e &1 wifd g8 +ff 9y gig v afeads o samae SRR g Srerd
g1 I8 TH O URY gig 9 UK SUTEd & FRIUE H hE R T
TSl T A ok SAF0 F1 TR A B TR i gefentet | Wl %
o3 TH 1 grearfed w1 @ qen gl 1 fafee YRR o qAel i ged =g
A YEH A 21 T RO TH qrE B W wEl S 21 T S T A
o T, uftgeed, wgfa Nk & weeyel e famr 21 wgita =0 9fka
L oh R TSt T SIS ol 5ol &R e Jfg o foag e gfaepa afiifeerfa
¥ TeE <1 @1 9gd O) uief o, weie, Sfued (Gas) o fow ww
ferieren w1 i fomn ©1

&0 Herg o %e gehd @ o uedl 1 gfg, fasied qen ufedq o fog
T HE I WS R P 7 po YHen 9 21 Te T G HoAq
R forierer ot off ® Wendl B1 A g Sl (Fsft) =1 anmemEl @
Tehdl €1 T e de o Sfed § hE SR i SRl U 9 S disfiei
ety weetl &l gwifed &t 8, S % AR WSS A1 shell W
GgiTeRol, Taen, Sereen, firer gqe sfs)

WefieR 1 g1 Th e o Tale faem § 21 ar w, S
0 Ud SR R % WY A U w1 gy o ufedH o eyl g
99 ®1 9gd GR o %R S R A9H e Wl 9 ) gfg e
e i fiSie o weam @ e s €1 UH B Tee i SR
&: IHARTOT g, TR, WS 3fepeor, e | Tfa ey

T AN GEY A YHE R A9 (M ST FRE ©) F Y AR FE
1 et &1 9@

QRIIT

et oft Sifea wioft o forg gfig T ofeid Sope el €1 98 U e, Sgade o
IS o Yehe BF oTelt € S i SRR, ethet, oielE, S, ST, Shifeh e o
T wg g e god uied wnfhet 1 e # fawsasAfea gfg w1 W e €
e favsaae qen Wie e favwsaiaes o arg-de & ar, Siddlieen o
g ok 37e1 ki ST g § ik w € S=a Ul ° gfg eifa B 21 gt frem
wd WiE frem # ST e &1 STde i gU gfg st = sfidte g wehdt
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B HITITeR1/Sreieh/T STl § g X WH: R S et § Sod W &l feant @l €1 g
1 A THE RO, O, G del SRieee § Sl S Gehdl &1 Sd hif¥TehT 7O faArS aman
@l 3 @ @ 78 T i iR 9g St 21 faded SEA YSH Hidl © S Scs k1 fhareeRan
o WY ST el 81 RIS, Hashi aen Ferl S o forw fasieq o fog g fom s
T B 71 U fadfed wiferen R faefea & gedt € @ R gafadfaa & gedt ©1 et
H faded wfer gen g1 €, or: aRaeA oo e gehdar 21 W v | © uiad iy w
fasieT =1 = )

Y Jfg o IRaHT aer v Safes S wRet g el e € s eiafi
HWF TEEF q B & foe uey gfg Frames (dsfiem) wer s 21 gl 3 disfiem &
fafe= o9e e 8, S gera: Ui wHe o AW § WM 9 2 e, feiferd, wsaifntia,
et Tfae qen wHifer| 3 disite qie o fafa= feedi o Seurfea forg st €1 3 fafa=
fadieT wd aftad w1 st o1 FEfa s € HE ot dtem uedt & st ) g9 e
Tehdll B Stk 56 WehR 3 qel faferel WepR ot WSk W Wehe eid €1 3 dioiet wefmansticl
ATETEl AU HiaiuTeHeh oF &9 § h1d Y Tehd €1 SHoh WY UIKY g Ue URad  wehm,
AIHH, SHFH TR, Tocd 1 37 T € el w2l g Ff wafed 2 2

H
1. ofg, fadeq, uRedq, ffddea, gafddeq, difm gfg, atea qen 9fg «w i
Tfren 3|
2. qftqa el o Sfted | feret Tk wrefaieh (Parameter) § dgfg 1 dfvfa @t fman
S Hehell ®, A2
3. wfya afvid wi—
(31) SRR Jig
(9) sthda gfg
(%) famee gfg @
(%) 99i Td 9E gfg R
4. Yrhfae ey gfg fames! & U qeT 9uel o 9R o ford| 5ok SnfashR, HifdeT gea
q F/EANErE o SR FAM % 9R ° for)

5. watafgs Tfae 1 E BEE #Ed ©, 2
6. 3=9 dl ¥ gfg ud fadeT gen = 7, fewult %2
7. TR 3TYeh! THT {7 Sl H8l ST q Tk T_Y gfg e &1 9H -
(%) fordt <&t & Sfg 91 %34 7
(@) Fd hl Sedl T Tq
(77) ufaai st SEEe & UhA 2q
(%) e swicwe ¥ gfg A 3q
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8.

(9) Tk U 9 H ‘aee’ Bg

(®) ufgai o ¥ & FPa 98 I Bq

1 Bl Gohal €, 3R:

(%) S T (GA,) I °F o FARHE R e g
(@) famfsa wiferw fadea & o w2 3

() T TS %A hed wal o @y e fn sy

(F) TR 379 Gaeq qeam ¥ Weeiei—e Sel ga S|
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ST 14
Yo 3R TG w1 Tt

3T 15
YRR 9 qen 9=

T 16
IS IR TG SHHI

3T 17
99 Tg Gde
3T 18
SECARREDEI R Cis e
3T 19

TEEH 999 9

TS UTel
HHe IRR fam

ARGl SeH o TEdl oh AT 1 SUNH I ©, TRUTHEEEY
e -THEA HehoUdl e debriehl o SUam H dfg el 21 UW e o
qEaIa ¥ A dl Seg-Sde Higd &1 STAN @ & a1 f die-de
FIVTHTR JUTER 1 ST Fd €| T T i gl & gRommeesy
anfoeeh e o= =h1 <=1 311 TSl Sa-THE9e Ud Sa-wifash! o @Y
a1feh IR T e wafaarh a9 g1 21 el o dd g o @
I Hegd a1 S @i 2 fF 7 @ Y ®9 9 Ao STH SR A S gg w9
[Tt Sfversh SURTH Se oiFe Wb A1 STifad Jenaral o Ted i et
FR g afifrt Sha fomm e g7 favam feom ® fo ad Sfaw genam
I o AT A Heh! B TER foran o wR Fia fafdrere =1 foresd
B 0 1 Frames Yoo, g Mfvad SEEN T S e U fid mored
1 U Y B1 TH TS o Fid A oIl A W Y Wi IR S
Tehal, S8 Tl o fafme, wa aiEER, A U G o 9R) | Sifehig T
afifoaes sron & 9ol e T ?1 sifaw <1 sreAmEl o sia Sfaw @ ok
fagail w ==t &1 T 2
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STATIET hiet
(1822 - 1888)

gofera vk foran Sfeh SToThI=dl hidh o1 S 1822 | a1 ol
FIE A ST SAAh S TGl oh gE-ANeh] a3 o AAIT 9
YRY fhan o 1% § I=H AU A TR o YaEA-a9 i 3T
ehfsd fRam o1l ¥ 1951 § 10 T @@ Yehiiera fohan, fores ems
FHUTEd (hifgeran) i TuRE faeett R feod 9= o garfea ™
ISR 1 RS Ht o Sifer a7 Al I dFBA ST H
ufefdd Y <t €1 5% ISl 1 AT HeT TN SR T8 a9 1888
o gl
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14.1

14.2

14.3
14.4
14.5
14.6

vIGT & ST
TG H1
ferferfer

il #1 fafEa
Gl @1 AT
IIGT HT [0
vIGT I

11081CH17

T 14

e AT T\ o fafta

SIHIfeR 3T Ueel U ok €, Weld ek dedl Si9- Tkl whi digd & fag
HFISH (0,) F1 W ®Y ¥ ST wW g, foww fafa= fpaet =
quifed @ & fAU o1avas e Wd 2§ SWe =R fRari o
FEEREATEE (Co,) ff H Tt & S TR 7| SHfeT T STevah
¢ T FIfereRet * AR 0, ST FTE WM 3R CO, i el G feha
ST SgEeda 0, AR Hifvee ¥ S co, % ARA-yeH (fafm)®
T gferar st varET ( Breathing ) THMIAAT 9989 (Respiration ) Fed B
3 BTN T AU W W IEU, 3 W HI FW A T g T R
Fhd &1 MU WA € fF 98 Yo o ®RU B| B9 YO ¥ wd 87 39
A o TEfafed Eel | voET 3 S YT o1 femanfaty =1 oo foman
T R

14,1 3999 o T
iR o fafiy= o & o= vau & fearfafy 39 fag ik gwed o

FIER el €1 F eThsieant S8 TS, e Twesfm ofk o, iR
CO, F1 ARMA-YIH 9 R IR F1 Tae ¥ Tl foRor g &3 €1 e
AT o Hfehel i vaEH o foly SUEM hd &1 Hiel o IR | HAferenre
1 Th STl (YA AfeerTd) gl ®; 59 amaero 1 o 1 Sk IER
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o fafer= T W Tgwdt §; difeh ifveRTe Eiel TG 1 SEH-UEH Y HWeh |
AT SUTaEl qen Hierhl | vordq foey Heeig S dend () g
eIl ©, Sefeh Ter=R WivE o voee faviv Haeda deft $opd/hwe g
BT 21 HITH § weferdl Fom (Rrel) g vored w3t & Safeh TrRfea
(39FR), TOgY el 3R el wel gN YaEd i 81 ST S
Hedh o 318 e (A9 oren) g W e Y Gehd §) S § U
ot fashfad vaga qomedt B )

14,11 HMEI G999 dF

TUR U SISl 9@l AEER e 8, S el o $I Sl i Wh God 2l
I AE AT gR AT el d%h Teed B AWl el UEH § Werd &1 TEA
AER IR oY A1 o fou s9afts ant 81 UEf e g veradet o
Gad! g1 he Th SUEemT Ufeht € W waft Sced H Ferdr st @
zeifere 28 eafy Ufeemr ot el smar 71 9isH e 999 =i T gdelt
AMEER SRS Tool/Fid shdwse (epiglottis) § & Sat 8, fSed emer
TS W % | YO 7 HT Hoh| YarEAel Th Gieft afern € S @ T
o T qeh 5ot 9efid wYes! qeh SRt &% 3R W1 |1 wther gadfEt
o fauifsa & St ®1 Yo vaEHl % ar faufea e gy fgdiae
qaATaeh R 1 TET, Y@ 3R 9ga Udell Aaey ya@tienet § wHe
gt &1 vareel, mftes, fgdiaes w qutass Yot g IRie et
gl SUIfeered derl o oTcifad Bt &1 WS Sfaed vedfiRT d9gd 9/l
waelt et faf g arfeentfaa Sl SEh e spfusmen & gert @,
o o SfeRT Fed &1 Yo, Yoteet iR Hfuewet w1 e S
HHEl (lungs) 1 T w8 (Fos 14.1)1 8OR & wHhe € W Th
fgmlld BOREERUl (pleura) ¥ Toh Td & 3 fomer e Eoggreo
%d W1 Bl €1 98 HHS i Udg W TN hH Hidl Bl Sl FOREE
faoett 9efm wd o fiehe us o Twdl @; Sefw enidle HopHeRol
foeell he 1 TdE o WI% W Bl Bl

TR AHRY | 3TqE TAHH1ST Th 1 9 A HN; Sdich hidehlT
g IR AART TG q5 1 voEd A1 fafrwa 9 afeq w3t 81 =ren
I IHSAT AT i hfqeh1eH qoh GHd Hidl €, 38 ared Sl d g
AN €, ATE HIAN € q1 91 i I o qIhd ek ol &1 fafma s
(AH-IH THE) T TS ggHeHd 9g % o= 0, R co, H
aredfas faaw e 2

The Fe-Tel § ferd Bid B Sl IR T el wel ¥ ae-TEl
He] I3 AN W h9eeh <o, AR 9N A IUTey, urvd o wwferan i =
T TSR SATRM (diaphragm) R S°aT 81 981 § ththel &1 TR
STl UHl el € T 98 el o oA ® wig off qftedd e
(Fopdt) &1 1 § yfafafaq & Smom vauq o fau oot sgeeen
ATTIF T
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FHIoD]
37U} IqTfeer s Ferd .
53
\ A
REREl
mﬁ e fech
EqiEDl
REREl

for 141 oFE voEA O 1 SNEE 59 (W1 € 9C BHS w1 SR He K@ T ¥)

vagd o Frefafed =xo afmfaa €:
(1) YOO o1 BORE Hed e agHseE 9 et Eie St @ 3R
CO, ¥ R a1 HI a1 HT el o a1 S 2
(i) iR feeelt & STR-UR i (0, 3R co,) 1 fagam
(iii) TR g T w1 IReET (SARET)
(iv) ¥R IR Faki o = 0, 3 co, F1 fagm
(v) o=t feaml o feaw wiferwst g7 0, %1 STEM R IEH
HETET CO, T 3 FHT (IR T8 S R steam 12-vawe
H @ T )|

14.2 T ht TeRanfafy

Yo § < =X Wffed € 3 yae fSeeh SRE argHee i a1y i 3TeT
G S © iR e veEs ek g G a1y i SR ged fRar S
21 o1g W HHES o AN o WM o € BHS To aHed o s e
yeorar fffa 1 S 2

7oA adl B Wehdl € W AgHSd /| 4 Sl % O 1 <«
(TR FORHT ) hH B A BHS| 1 @ ARSI I o AU HH
BT 81 39 e 398 9 e €, W9 3R FUFE 9 agHSed I 9
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o7 14.2

(31) &id: Yo (F) fvaed e
BT Yo i foranfafy

Shta famm

Afer 2 21 SEIEM SR U fafyre ieh @qe
(vofeal & o= feom o wd o sUTRE
[EITHIEA) TH qE HI YIAUET I F ¢ |
A TIE SEHM o Hope ¥ URY el © S
3 9¥9 3 (antero posterior axis) T a8 el
HT AT 9 <1 B Wl SAaugiw Ui
Tepam THferl ot S &1 HW a1 3@ %,
WWW 3787 (dorso ventral axis ) ffaea—ﬂm
Fe 1 A 9g Sl 71 q&T &l o AT o
frdt yR ©@ off g2 Ifg o FRIT FFH ok
AP o off gaM gfg S #1 9% THE @@ &1
g TUFH I@ Hi AgHSHT TE H HH HI
h 7, fEE 9 # G g hwEl &
S o St & ereifq sfd v i fRa B #
(Fem1-14.231) | SHETH™ AR Syl Ufemi =
Rifae™  (relaxation) SHETHH IR AR =
Ik W WA W AE HT 3 2 SR gef
A 1 e T e Fopd e ot s
STl ®1 Uk URUTEEEY S FURH! IE
e T ¥ oier sifw @ o 7, foed
Hhgl i g4l SR el St € steq fveeH
e s € (foa 142 @)1 =W erw erfaftem
3L T Y TR ¥ #fd vae SR 7 vaw
%1 &7l h g1 Fehd B | SAIEaH Teh TR T
Hfd fiFe 12-16 SR Y& STl | Yo Tfatar
I § AfHfed a1 oh ST 1 STeher TIEUHIER
1 TEral o Foha1 ST Wehel € S FOHE! sheeherdi
1 ek Gedihd i § e el 2

14,21 IO Hael 3T 31 wam

E AT ( Tidal Volume/ TV ): @MU
vaud foran o 9Hg ufq va ofd: varfad o
Fiyenfaa arg &1 AFa F® T 500 e,
eIl © SFfq TRy WIS S 6000 | 8000
firefl. arg ufa fie &t 4 ofq: vanfaa/M wenfaa
FT THAT 2
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O LRCIeE] g{f&'ﬁ[ 3G ( Inspiratory Reserve Volume IRV ): I 3TFdA
1 98 ffafed Wl S U oAl doigder oid: YAIfd X Tehal €1 98
e 2500 foeft. & 3000 foeft. g 2

IRREIE] '{?\'F&:IT'T 3T ( Expiratory reserve volume, ERV ): g A&dH
1 e Al WEn S Uk Al dorqde e s Tehdl B S
T2 1000 foefl. | 1100 freft. =t 2

3TAfITE AT ( Residual Volume RV ): 91 1 98 AT Sl deTqaish
98" o 1€ ot Bel W W @ ST 81 THeRT SiEa 1100 fiet. ¥ 1200
foefl, g 2

TR I FS vaET HaHl AFdH Al SR FORH! &Hae (FOpHr
i) Frerreh ST gedt € foe eif Sseval o swEm fEer W
T 2

3Td: 9969 &Il ( Inspiratory Capacity, IC ): | 3997 IWd Y
H el AN (TGS Teh oAl SAdyaEd Y Wehdl g1 TEH Soiid
A Al AdIIET YR I Wil € (TVHIRV) |

T:9a9= &uar ( Expiratory Capacity, EC ): I 3703994 3WId 1Y
# Pl A (M) 59 wh oAfm fyatad ®Y Wbl 21 3EH S
e IR 1 vaee e e wfimfad eid € (TV+ERV) |

ToRaTyiteT 3TafIT &TUaT ( Functional Residual Capacity, FRC ): 9=
.98 IWd ag H o8 TR0 (AET)S BES H U @ S S| s
:9ae TRfera e iR ST etEae witmfad 8d @ (ERV4RV)|
@ guar (Vital Capacity, VC): doiqd® 3987 o 9% 91 #1 o8
AR T (TGS Tk e 3id:vafdd & Tehdl 21 399 ERV, TV
R IRV Gimfed © Sten o 1 9 ffusdhdd e S U AR Seigdeh
AT & g TIaEd T Gehal B

RS ht el §THAT ( Total Lung Capacity, TLC ): Scdeh :3a8d o
Gy el | THETS (SUfEeR) o 1 ohel W | 3EH RV,ERV,TV 3R
IRV Hfferd €1 17 99 efar + ST & (VC+RV) |

14,3 &Y =1 fafma

FierTq i o fafea o fog Wi woe gidt €1 Tl @ fafea @ ek
! o o= off T €1 3 Tl R 0, 3R o, w1 At <@ steran s
TEUMl o YR W Tl foRoT gRT Bl B1 i sl S[eeiierar oh He-wy
faaor ¥ wfmfoa fafeorl &1 Aol famo =1 X &1 garfad & 9

IS TR Hew E
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ElRECaEEDl
R i i — TR R
foefys o —7 fafgs aot
fastafiea & a8 * gL STefRd o a8 *id §Y
pO,=40 mmHg pO,=95 mmHg

pCO,=45 mmHg pCO,=40 mmHg

forg 143 9 Bfuw ©@ TR Fasi & A= @ w1 fafEa SR st qen
FHTe —SEATFIES 1 W o Y 989 1 ARG fas

T % fagor ®§ el faem @ w1 9§ 9eiicd 6 eifien <@ wed
T IR 3H SIS T FIECEIAFEE o AT FAM: pO, T pCO,y BRI
<l €| agHeed o R <A foeRr el W 3 < T o ofifvres <@
darferept 14.1 IR fost 14.3 o T9ie Q21 9noh o g 7 sfiee T &g
T pftehel @ T AR W U Fashi | SATRASH o folT |igar weorar
Tehd 30 €1 T YER co, % fau faula fxen & e w7 €, sreriq
Sashl ¥ W IR T ¥ Ffwet # WEI HfE co,®T TR o, F:

ATt 14.1  aTareRur &t gorm ® fawwor § wfmfeaa fafe anit w eieie

HTETSTZHATRATSS T TR ol (mm Hg )
bELE] AIAERUNT a1 aTg ShidehT STTaRAtehd Tad ffeiha Tod ~ Sdeh
0, 159 104 40 95 40

Co, 0.3 40 45 40 45
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SRl | 20-25 T Atk el §, S oo
fafectrt & 9 9fd s AR <@ o ST H
fogfid 8 el co,wr s o, %1 qer H wgd 3y
% B 21 e fafeerr g 9 9 diF W) A
o Bt 7, (Fo 14.4) , =N SHfaeht T Tefell o]
Iushell (et Tfufaferm) , spfuemsti 1 hifvmemst
1 Adhel R I o= fom Ui @ S
el MU fofeerh 1 S el @ qel WerRe
Yokl ST, SR ffeerr IR T shifsrene
1 FfAHe HI Thel W g R W@l 21 R of,
STh! el UK Uh THeiiel ¥ §gd wH gl ¢l
AT BAR IR H 9 FRE 0,5 FHfuweT |
k! 3R CO, T Skl ¥ pfuewhist H fowmor &

189

g
EAEEIREIN
Ea
FIEARCEETY |

S IBI Dl

Tk hITTeRT
i 3Tdhel
AT T
EqINED

T FOFHA Sfeeh! i Teh ARl
HT SIS HTE

for. eFa e <l

T alfgeht

o3 14.4

14.4 'ﬁ'@' <hl Wﬁl’a'é""[ (Transport of Gases)

0,3 €O, TfEET 1 e T Tl T1 T 97 U 0, e
W H o W hoeiel 5N i €1 99 3 Ui 0, 1 e 5N e

ST ® BT 1 TR 20-25 ARG CO, T TR el W kvt gRI
2, Stafeh 70 9fqe 1 SEwEHE % 9§ SAffid gt €1 o 7 wfaer

CO, TSI BRI Heo STl Bl 2

14.4,1 IS T TREEA (Transport of Oxygen )

ZeAlfee el Yo hfvrehtetl H fed U ot
T H degE duie 1 s % 9
ISHHUTI (Rerersible) B 9 SRt SRS
ST -ETHAIS &1 37 T Hehall 21 Ui
BHHrAfad 319] Afeshad =R O, IR o T
F TWhd ol SHETCfed o WY ST
ST WefeR dR R 0, SAifeTR @ I Heiferd
g1 COo, 1 3T I« TEGeH T Tigal 3R
A B T FNE § S 3 GO B A
d H Tehd B EETCHET 1 SdSH ¥
gfaerd Eqfta 1 po,sh |UE fcifEad e T
fqme o (Sigmoid Curve) WIS Bidl €1 &
Ik i foisH o (Dissociation Curve) Hgd
& S Frcifad @ o, F6F &I gIfad wH A
pCO,, H* ¥ Hgdl, 3fS 5IZehl o Aeqd |
FAfrd TeEw B © (Fo 14.5)1 et
| Gﬁmpoz, = pco,, A 1 Figdl 3R

100

(0]
(@]

D
(=)

S
()

[\
o

S o WY EEraifed o Hqw 1 Hiaw

20 40 60 80
o 14.5 SAtedSH foasH 9%

100
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= amvshn g1 ], Iel Sfeidmcifed s & fau 3 @t wew g
Tiferd gid € SHfeh Hasi § 79 po,, S5 pCO,, 3= H' Tigar 3R 3=
qIhH i Ferfqal s e © Aferds oh T o 1%1@ ST
el B 31?@ e © fo o, EHmelfed ¥ Hwhel # Tdg W SUdr T SR
Sakl o fooifsa & S %l g 100 Theft. Siadsia o M IRR
forarnsr feofal o Sl 1 @mem 5 foefl. o, TeH e 2l

14.4.2 HIETSISINGATSES T URaeA

FHTETERARIEE (CO, ) THFAIET G hTSHIAT-SHREAS (TR 20-25
yfaerd) & €9 984 #1 S T g seeEd (q6F) co, % S W 9
e it €1 po, 39 A i Foferd A SN Toh &I FRE € Sadhi o
=9 pCo, 3R 9 po, FT T TH o FHrclifed ¥ co, F1 S&F = &;
S Hfaet H, Sl pco, = 3R po, =4 = &, FErH-gmreieT o
co, 1 foisH &R ol € 1eiq Sashi | dreifed | sfud co, wfuwt ®
qert 81 Sl €1 TSTEH shisliieh Teeesl shi Higdl oiel ok Hiomehiel o 3=
AR e | o7eu Bt B 39 USy 9 frefafed ufafwen 9 faeneti o
g™ e 2

ENCIRCAN | FHEeh eSS
Co, +H,0 H,CO,

HCO; +H"

Sl H TS o HRU pCO, fHF T ¥ CO, T (RBCs3HR A=)
¥ foufi@ et € SR HCO, R H AWt g1 Hfyht H pco,FH TH W
yfafsean 1 feen fawda @ Wt @ N co, ¥R Hyo T T T e
IS o 9 H Sdeh W R UEd (Trapped) 3R hfteht @ IRafed
TSRS IR H WE : CO, % & H Tad o et & (o7 17.4)1
gfd 100 fefiefiet foreiferfistTa o g pfus | e co, =1 4 THedl. wmn
g Bl R

14,5 J999 Rt Tam= (Regulation of Respiration )

e W 3T IER o SHashl i W o ST YAEH 1 o i G 31R
feR I T #1 T Hequl & 81 T e dfEe 9 5 wO= g
2| afedsh & Tegen &9 ° U fafvre youa wachs faemE e ®, st ge
9 ¥ vagH o Frana o fou STerE e §1 Afdsh o 91 &5 o T 31
g ford g & 59 TAEYNTET (A J97) (Pneumotaxic) H% Fed
& S YIET FehE % Al ] Had (YUR) HT Hehdl €| 59 ohg o A3kl
Gohd SdIIHT K1 A H FH FL Ghd B IR TW YRR T R
(Respiratory rate) &l GR@fdd T Tehd gl g o U T TEEeR!
(Chemosensitive) % @dehg o fauw 21fd Tagr gidm % Sl co, 3R
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vaaa A T v fafma

BIESISH M o forw sifa gadt eiar 21 & uret +1 9fg o 7% %% gk
Bl TG Ui § STavash GHrESH wial §, fag 3 ugred fswifaa feru
ST 9ok | eT&Ht =9 (Aortic arch) 3R e wmt (Carotid artery) g Tr\l,??f
a4l HEAT St co, 3R HY WEkAl o UREdT H TedH Thd ® qe
STENIcHe: hIaTEl 8q @IS i STEYdeh Hohd X Tehd | Y@ o o

e o Aferdfisi w1 gfHert =gd € HeeH 2

14.6 Y99 o Taar (Respiratory disorders)

AT (Asthma) § Y& 3R va@eRell &1 TN o HNU a6 o G0
SRERERE Bl & q¢1 YO o § i gt 2

YT 9N (Bronchitis) : I8 TGl ki I 2 fomer fouiy aeror vaa
H gor de1 SoH el @ o oar @it et 2

ATATRITA I TERTSTAUT( Emphysema) : T faaiferes I 2 o h ekt
fufa erfowrea &1 St € @ T fafma gdqe w2 St @1 Y3 39 ge
Fh H TH T

AT Ieh yaaT T (Occupational Respiratory Disease) : & R IR
fagroent el weer &1 forar - f a1 dig &1 & =i €, 98T o o
Fu1 fherd € fF IR 1 geen yomell 5 g ¥ fasgare T e O
efeRTel qwTeq el Sea Y Wehdl @ T WiHEd (WA el i
A1) Bl €, fSieeh heeeed el Wi TR JhEE €l Wehdl 81 T San

o eI S JE@ERU HT FIAR HAT AMey)

QRTIT

HITRTC Sraroerelt femansti o forq e 1 SUA hedl € qon St o Tl HeTerReiaEe
S gifeR R U oft Sea=t et 21 il o HifreRiet aeh tferdie Ue ael W sieeRsieEe
1 ft T FE & foau wE aE@ w1 rafafy faewfag @ o) foad R ur 3w fen & fog
T YUl fomfad vaEa @9 § fome siaid & $e iR 39 98 g A 2

YIEA 1 Tl =R1 varEd © fed arHecta o shfusmet o off St @ (fd vem) ik
Spfaertatl o o 1 wTeR FohTen S @ (F:39w) | STeRiifa fed W iR et o o= 0,
SR CO, 1 Tl 57 76 o1 Wt 510 R IRR | qew Sferiis 99 T 371 Sashi & o
0, 3R CO, =1 fafwa iR Hifeeteti gRT SHoRASH &1 ST (Hiferhia o) o= |fmfera
=R0T &1 e 3R F:vad o foru argHee iR it o <t fafire sawasfs afvmr,
(SHIEA) IR SEAHM 1 HeEd § e Gaordl U1 i St €1 37 fehenedi § wfinfera oy
o fafir= e ol TTgHeR ) e @ W S Gehdl € et fafradia o it v
21 i ©d Akl ¥ €O, R O, w1 faffma fowwwr g w@ 21 faww w® O,
(pO, ) ¥R CO, (pCO,) o 3TIf¥TH I Javrdl SThT Yeeiier IR faERor Tag 1 Her W
Rk 21 3 FF TR TR A pfuwt 9 AdsH w1 et O & qo W o Sk |
TR g o &1 ¥ FRk CO, o I skl o Hfaeht § fowmo & faw off e e €
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Shta famm

RIS F & 9 ¥ i % &9 § ufegd g 8 gfuw § w= po,
Aok Bl 81 SRS Erafed ¥ g 81 S @ 9o sl # sl po, FH, pO, T H
FI Qg Afesh et 7 Werdr ¥ faAifea & St @1 w70 e weeEstiEe H
UREET R TTeEeS USTEH i Herdl ¥ agshEie ( HCO,) o &9 ¥ = 81 20-25
Hfaer wreeEsEe EHEiie gRI SHEiHAl SHcifed o €9 § 984 &1 St 21 Sashi o
&l pCO, 34 3R po, F= &an €, el 7% W ¥ gfimd =il §; Safeh w1 <&l pCo,
f 3R po, 359 W € ¥ T ¥ frwfaa @ S 2

YT 9 WG o Hegen & fEd Yau ohx 5N 9T Wl Sl €1 wiksh & ue &
o varg ST = Yo 9 (FEIfRae) g don Uk W Gadt e vaud fwarfafi s
ufRafdd T Hehd 2l

A

1. a0 emar &1 g ¥ @i 39T Hew o ?
2. M 399 oF IWId kel § ¥ 91g o AT ! S|
3. TGl 1 foORol Sheet U & | el ¥, e o & fehdl o W o
T =2
4. CO, % e (TEue) =t qea fwafafy #n 2; =men w12
5. opfueht g 1 ol | agHSeE ag | pO, 9o pCO, fohat Brft, faerm =i?

(i) pO, =1, pCO, 3=A (ii) pO,3=A, pCO, =1
(iii) pO, 3=d, pCO, =4 (iv) pO, =i, pCO, =i
g feerfq # sidvaed gfshan w1 e w512

YoE 1 R Y B €7

pCO, HT SeFIsH o URee | a1 g 772

TEIE W =g dicl Sl Y YaEd Yieman W A g9E vedl 872

10. 1 o voue frarfafy e e 82

11. SIS e gk i TR <, 5 3119 gHeh! a1 STehfd ol hig ShRUT oIl ehd &2

12. 91 39 3 STRIGEAn (FEiean) (=7 stiadier) o o1 | g1 87 39 Gad | SHHr
U< YA i HINTET L AN & ora ==t

13. = & d= 3R &

(F) IRV (3 3R o) ERV (3 3R o)

(@) d: a8 &mal (IC) iR fA:3ae aman

(1) e &7l deT HS! HT el T

14. SR EAA 91 22 U T T o ot U 512 o Saig STera (e |) i
CICAG AT

© 2 N
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15.1
15.2

15.3
15.4
15.5

15.6

TR

THIHT (SaF
557)

TR 7Y
g% fohar &1

IRG=RT 4

193

11081CHI8

&I 15

IR g9 d9T TRE<OT

e % MY TE Ura Toh ¢ fon Sifed shifemetl Wi eterdeH g e
3eRgs T Iq@e T AIGUl Hdehl oh FA® HE Bq AURTE AT
TR TS S FEERAEE (COo,) % TR Feher Tavas ¢l
37d: 31 USIYl °oh IR 9% ¥ I og Tk yWel fRarfafy w1 g
stavas ol fafv= Wit o g8 2q oifwma o fafa= adier fowfaa gu
21 T WU oY TS o fHeiee Wl ¥ 319H YRR W UHT w1 Heol IR
e ¥ i €, fEg Fifemret & g 3 gl S SRH-USH WRerdl 9
B Teh| Sfed ot 37 usie o ufteed o foau faviy @@ o1 ST S
gl 799 dfed S=7 WE ¥ Tod 39 SR W HM S drel gdifw
T A Bl Tk 3 IR 59 ot ot $9 fafire aei & oftge o
el Il ¢ TH AT | 3T TR TS iRl (S §o4) o GESA T
TN o R W el THW TR o qREENl sl i wHeE T e

15.1 &f&X

T T ToRiv YR 1 a7, e 5o enunh (Hfeed) @A (@)
ol 3T Hifod TEATT U Sl 2

15.1.1 TATHT ((@=HT )

TS U gooh Uil W1 o el el g B, S W o6 SFdA oHT 55
i B §1 TweA H 90-92 Wfqwd S 9o 6-8 Wiawd WA ugref 2 2
HTEfSISH, Tlgfe qel Teafid ©ed § Sufterd qed 9 &1 wrsfomreH
HT IRl T UFh] TH A Thed § 2l 31 TeAgfer 1 ST IR

Reprint 2025-26



194

Shta famm

o HfeRen o q1 Tes[HA 1 STANT TR0 He o fau g 21w
T e @S @ 99 Nats Caths Mg*++HCO, CI” 3fs off Y Sird 2l
TR H WHEAN F S F TN % HROT TES, S v qen fafrs s
IS B AT S @1 SR T UaeRT S S1efel Thed o 3% hh USed
o T g 590 o wd B T oot /Sehee el o WIsHl il G
FEd T

15.1.2 WIfad uasTed

el TR hforent (SRUTETEE) T (TehidmEe) q Uefeehly] (wieced)
*1 G €9 Y Gfed g Fed @ (o 15.1) IR 3 T o AT 45
yfaerd 9T S 2

RS (TEUT) a1 A SR Hrh o= 9t Hifdrwst ¥ wen
T erfireh eIl B b TR T | 3 HiUERT ST 50 W 50 @ HidsH
faeft, w0 (5 @ 5.5 fafess gfaem fedl) @6t €1 oo sreRen @ @
TR HIOTRTE ofel 21feer Tooll & et €1 tfershal Tl i ol TR
HioreRtatl § shger el fHeid @ 99 Skl hia Suaeel (arshiere) il
T TR e W1 Teh g gem Sifeel WA granelisr &1 Sufeefd o %R 2l
T e 99 # ufd 100 THefl. @ § @9 12 9 16 TW gEraifed grn
STl 1 3 el w1 vaed i oF ufeed § weequl et @1 e
HivrewTstt FT fEd g 120 &7 T 71 T TR foAw wier (ar
T hiveRtel i hfsgad) o e 2l

TIHIAIEE HI ST 6 AHE oF HROT 70 TIEH eH § FaIq Giew
HUTRT ot Hed 21 TEH hgeh UT W © qd TRl WEAl e W
HUTRIST HT oMUl FH, AT 6000-8000 U A A W@ BT ¥
TAFE: 3 HH ET q% Sifad @dl 21 Skl & ged SfoEi o sier
B-hTTeRTY] (IEIIEe) T2 STohT Il (RS | <2ifthe, gafamifthat
9 Gl SRR & YR B, S fehiamEe qe AHmTEe STehoTeh 1T
& YHR T vad BR FHifvemet ¥ it gen § g sifus (@
60-65 Wfasra) e SHifthel & § ¥l & (ST 0.5-1 Fiaww) e

foa 15.1 @ | gnfed uened
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=Rl de GRS (6-8 Ffaerd) Hequr HIfvTht it © S SI<T qorer HiA
arel STEl Sfel bl FETW Al B s@ifee, e, faetE, Tulia et
® WE HW B ad MUsR e o wimfad e @1 genfeitea
(2-3 Yfaer) HHHoT § o=rE widl © qel Uers Widtean H wimferd @l
B fewEEe (20-25 9fed) gead: & YHR &1 € - off qen e i &
T YR H1 fowrEEe TR & ufmen & fau SaErRt §

GfIRTT] (RAd) I ArEEEe ot FEd €, 3 Besfar dee (e
TSl 1 RIS Hif¥TeRT) oF Thel o faEEd ® odl €1 WA W STl we
1.5 9 3.5 or@ gfd = e, et 21 wieeied w2 YR o ugred wfed st
& o stfuemion SR o1 ogh SWH (WhST) H TR B wiZadd Wi
&M § HHI oh w0 Thed (SHE) § faesfa B Sl § qen TR 9 e
T 9 @ S R

15.1.3 Yol W9 (=TS I0)

ST o 3T S € foh A9 o1 T U S| feEd gu o e arel | fu=
BIl €1 T 1 e aieh ¥ TR fohar T ?1 39 9 < g% 99E ABO
qeT Rh &1 90 T faws # = 2

15.1.3.1 ABO WYE

ABO THE H&Id: Wl TR Hiorprsti &1 Hag W I Yo /udse &
Suftefa o1 erufeerd w et g 81 3 UeH A IR BE St uferen srfepan
%1 URG wd &1 36 TR Tafs= safeal § < TR o Wrehiae iorefi/adtare
(TR wfeied) T €1 wferelt 9 9ide ared © St wiasH o o 91 B
&1 9 I UEE, A, B, AB, 30 0 # wfaer qen wfweft 1 frarfa 1 3@d
g, formen arfereer 15.1 o b T 2

drfcTeRt 15.1 Yo WY q9T TR GEraar
T e il e’ RiUeRel e § wfvaft TSI T8

R s QUEEISED)
A A T B A, O
B B T A B, O
AB AB SFUfeerd AB, A, B,O
o) FrgafEerd T AB 0

T T AR/ oF & @l b1 Wk 9ed 9 98a dauiged fHem
F A BT F9Y & Whed T RBC & % BF 99 iR wenfran |
Bl T TS (SR shufefafaet) daiferert 15.1 § <uh T 2
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Shta famm

ST AIfeisht ¥ 98 W § f W 99e 0 TH FEm € S gt
el 1 T UM HT Hehal 81 K UE AB U9 Il (D) ® S @
TR oF T GHE § W o Hehdl B

15.1.3.2 Rh 99g

Teh 311 FiGST/GEISH Rh & S @9 80 Wiaera Hsi & & el € qe 98
Rh TISH 499 92 ¥ U SH a6 T & 99 ¢l U8 safa @ foaad
Rh TZISH el 8, %! Rh @fgd (Rh+ve) 3R f5@d e =& €ial S8 Rh &9
(Rh-ve) &d &1 Ak Rh I&d (Rh-ve) o AT o W ol 3R TH e
(Rh+ve) UifSifed & @11 faei@n <@ @ @t =afdd B Rh 9fdsH Rh-ve &
faeg faviy gfmel a9 St €, o@: WA SEH-YSH % UEd Rh HE I
fierr off sTavas 21 U fo9Y YHR HT Rh A &1 TF 99 (Rh-ve)
A TS 3Gk T § el @ YU % Rheve & o9 U S &1 ST R gUF
@A % HRI YU 1 Rh TreA Gefdr | HIAT o6 Rh-ve 1 a8 %
qraT, @R TR off T8l 99a o I HIa1 o Rh-ve Yo § 1Y) & Rhive
@ % IR § ST HT G Wl 21 UE qen H Wi o WA § Rh WiRad
S YRA B Wl €1 3 Wiy # eSS o 9 Y St 1 Al et
e et © @ T Y (Rh-ve) YU % T (Rh+ve) H Rh Ffeaweflt &1
o &1 Tehar ® 3R ™ YUl F1 ol TR HHT T € Gehdl €1 T
gu1 o AU SFeln & Gehdl € A1 S8 Wedd (WA H wH) iR difen
& Hehdl B U 0 1 RYIGT fRefer (et TI0] hikeRd1) wEd
€1 7@ frafd 9@ a9 o foru @@ 1 999 & qd 9% Rh iReft w1 SsTEn
T MR

15.1.4 To-Eha (Tad Rl ST )

el =ie =1 =q 1 Gidiha @eq W Shed Bl g1 I8 fwan TR 9§«
Il TR ! ogd © Uehdl € &7 Y WA € UEl # gl 87 3
forell =ie =1 =1 =e W He FHI 98 ML e 9 T A A A AR
@1 B € T HT Thd A1 ¥FhT €, S GEId: st O o Sid o
o1 21 TH Wl § W qen effaued Sied gl ff Seig gu B © WiEfer
T W § 3ufterd USRY difted ®1 "ol 9 wiEfsHeH 9§ aFd Bl
fiftsd &1 = W § Sufterd fiftera wieifaw @ w6 21 sEer e
fisiehTgiel TSMEH THE 1 M9l Bidl B 98 USIEH THE {0k ©iedl |
IR e fftra Rl &1 el ¥ Uh oF dI§ Uh 3 TS
Hfdferan 1 @ (A FehH) @ ST 1 Teh Wi A1 | T H Sureerd
WA i a9 FRHT B G I o forg URd et © R whe
TR E Tt 1 &I skl g o e #1 S W FB HRE K el
& S THST I URY T R | 39 Ul o hfegad emEH it sffen

ogd eyl et 2l
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15,2 IRl (Hdeh g9)

T 9 Sdh ki HIVHES U e ToRdl © a9 o2 WA 379 Td Frfed
Tl I VISP WA W WA TH S H ForRid 9 SRt o amel
el S0 81 39 T 1 AaUell Fo A Sk F9 Fed | THH WAl oh
g & @S SEu 91T S 81 W adl SIReRE o e 9w ey Te
T T IR Y S 9 9 Bl @1 aifeehiet w1 foega wet S o o
(ferhfesn fen) weam € 3@ 59 &1 THa L oS! TR § o9y sEd
2| oIEieRT 9 W Sufterd € Fo/ae i @il HEd Bl

TR T CEH g9 7 e fafre fowiere fiod €1 fowese Tk
1 wfen Sl o fay STErE ©1 o diveh ugred, emi o ok
Gared o Tt Heequl gid €1 o1 o1 H Sufter wifaedd a@n i i
gN A9 id B

15.3 UREERUT g

TRERT & WE H A T, W G T A% BN 2| Gl URESROT 9
aneffarer (i) e Wieresh ¥ urEn S B TEH 2eg g O W T
afgentel ® w9 fepan S ®, S for o T () ® Gord Bl T i
THIA: TR Bl ¢ UAfeTe] qe H3eh! | sig YehTl ol URESRUT o5 U
St ®, FSe 59 9 Tk 1 YO Th SR 9 SEI W el o ser |
B €1 T8 TE 1 T INE=RU] 9 Sl AR Bl § i SHH Lo
Yo ST § Fraftha fea ST @

gt IR o wel ¥ o gl Ui g=d e 21 weferl § < weftm
T el ¢, e w atfels qun e e el @1 SRl den sy
ICEA 1 (WA 1 BEHT) €8T diF Hell & a1 e 8, foraw < arfers
U Tk o el B Safh AREes, ufaEl qen el § ged 9r el
F I B B fAOE Q@ sAfee duwn © frem B 2 usfoel § %<
oIS BfeR a6t &1 99wl & S ol g SATeRdisa glehl YRR
o fafq=r ot o wgemn S @ qen @l o ot W gsa W o
A €1 39 e i TheiiE=Ror ®Ed B SWEl 9 Sgu § s sifeg
FAH / BES! / ol W SRS g T W hial © 9 qifed e
IR o TR 9T @ faeiedieia TR ara i @, ofed 9 W sl e
o fafer Y STeT w1 IR 99 #3d €1 39 fohan 1 e7qul Sew IRE=RoT wed
2| Ui wd wEuiEl § effedafa fastedisita @ wHe: a¢ 9 qqu
anfersl o o @, el W @€ SHl %W 9 &¢I e &g e o S @
frera fom o &1 faome 3= 9u #kar © o1ufq < e o iR uY
wifort o frerd €1 erd: 3 Wit ® < uREERoT g S €1 ofe g9 A
o URE=ROT G5 1 LI H B
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15.3.1 A IRE=RT 9
HE aftE=Rr o f5 warte dF ot wed © e wel 9 o Ui gea,
I &g To el o1 Tk Sel, T T8 il THied e e (T 374
ged diel U e ¢ To@eh 9) o oY faggd 9 @ 39 1eA™ o gded!
7ol ¥ 7 9% 2))

WA~ F1 S Heged TR (Hrdied) 9 el ® den g€ S wwsl
o HeA, 91 e § fEd el ® g oSl W1 9 % g1 Tl &1 TS 9%
g3l o SR 1 Bl 81 98 Uk qred fufa o feeciaa deft, egamesit
SN e Bl ® F9Od gsaerel 59 9 S @1 FER g%d § AR %
T © fEd < %e UeTgd B 9 FW HI UW S § R otfeg
(emfdan) hed € U1 < wel AUTHA 9 Bld € foe e (afEeher)
Fed ¢1 T Taeit ueig fafa e ofaw arfddt (ue) #ed €, 9T u§ =
anfere &1 ST L B Saie Uw Al fafh, N9 ofar frewht (ue)
Fed &, S o¢ eS¢ e i oo st ¢ (F 15.2) 1 Sroei- e
3R ok 3Tfeis & o wah Al Wi Sas 59 sifes e 92 g/ 9o
Twd B TTellieh; 3 Uel H Uk 9% o €, S TH 3R K A ke H
Stredr =1 <ifeq affele o) aifed fer™ & (W) @9 93 goalt =1 oo
¥ (FIH T HH) § Yok Teh dled IA1 @l 81 39wy ()
U AT e Hed 1 oG fes qon «¢ e % W (Fem) W
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fgarerl e / THed Sae oo S 21 <C 9o oig e 9 e ared
HUTT: FURHE FHAT q HEIIHAT 1 R gR 31e=g dhdfedh (THegR
aled) § Jod TEdl €1 €59 o hUE SR i Tk f&9n H € WM ®
aefq arfels @ frem iR frem @ $opg uml =1 weiuml| & araE
N 3¢ T Hi Uehd &

T &5 WeiEl © & 2| TrerE w1 fufa sifersl w1 fafa 9 @gd @t gt
21 Th a9 TR 1 &g veiad, f59 s Saes sed ®, ot ged ® uEn
S € (T 15.2) 1 39 Sdish o1 Weh ofea SifEd il o <ifed Sl e
W from wa 2, 9 Rrreifdgud (wEAi-snfeaea e SAN) #ed &1 29
sk &1 g0 fuve Tfed sifag 5 9 & &F W Afdg et 92 & 9%
H feord e @ 59 stfee frera ud (enfeai-oiper e/ AVN) wed 2
Tred (Ufaer) Wi 1 Tk sed, 9 sifds e dea (Av dsd) off hed
gl IR e w2 & Sud am ¥ sffeik e ud 9 9Rw g € qen i
& T we o vmEed § fauied e S e U o "y uvE 9
¥ wgdr B1 3 wrErel ¥ gfia W e € S Q@ e deiifamra o 4
WE ol ®d §, fod RS dq wed &1 e Sak fo Rt ser son
& feafawe 9 &0 o @™ 24 21 30 wEusHie (STeIueEEdEe)
Fed ¢ elich; Th e o Sc=1 g fharfasd 1 §en Aiga o &
fafq= 9 § we-e Tl 2l

Retfeeud (M) wad s fratayd U # Hehdl 81 98 T e
T 70-75 Twafawa 91 &t B 9O €Sd 1 odcd Gope (REfrw
FHIH) T GRH T & 91 91T &l 2| SHOW 39 faueas (97 Herd)
%ed T SEY BHN WEHT g9 e & 70-75 9id fie =it @1 (e
72 T gfd )|

15.3.2 @& ©¢h

€9 % hd Il €7 TS W WM URY | w1 fF wsa o W™ %e
forferet stemen & € otufq e<a swfufoer sawen ® 71 3@ gHg foem
fgarer sue Tl Td €, a9 @ Fope IR qen weifv o e arg e
TC Afers W BT g aiC qen ¢ e § ugwar @1 ot sigendifeent 5w
e &% @l ¢ ofe ymierfeRyd (SAN) feranfasa 4er e ®, S g
afferal 1 URa X A Wp= (atrial systole) U1 Lt €1 39 fvan @
T 1 yoE Trerd | e 30 wiav &g S @1 e o fwafase
gurer eifeg fem  (wd)  qen sifers fom see g Bl @ Sl 9 few
o sed 39 7ol USi=9 (ventricular musculatire) T qéﬂldl 2 gdch
Rl Frerdt Uil & Geper g @ etefq frem gee 3@ wHa eifeg fasm
sl H W ¥ 3@ efeis i erffYer wed € S oifei Weped ok
w-Ee el 81 et g, e <@ 9 s ®, e fee |
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fgaert #ue o 8 W €, or: W fauda faen sreiq sifers o &Y eman
21 S & frerdt <o sgar @ ord Sk s S g um (¥ @)
qe HRTHH (a1 31R) W feord B ¥, Go & foiu AeeR B 9 ® fee
T 3 ot o g gen aiEERe At § wen S @) e et ffera
B S & de 38 ferlt efefore #ed B 39 e et &1 9 %7 7 S
¢ e enfegamwien s7 8 S ¢, fSed @ &1 foada vere o o
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(FIRTH) GiAsr e oF STYEuT I Jeqd il @ S e o Tg=r
TE FW ¢ TFT F R/ & T 9% Y& el g1 5t vF= (Fa=m) =1
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300 mOsmolL™

600 mOsmolL™"

900 mOsmolL™

1200 mOsmolL™"

o 16.6 %A den o W1 g M gfaum vare feeafafy
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ARET T g B 81 9 e e 1 STt qen o @il fomtaa feman
2| Hifeam FAES, AR i o Wl i AL ST g eier o s
21 T YRR IRA H FS A A9 o Uqed SR 9 H o g
yfee Bl & S WUE HfetehT g1 STaehTeht i YA iier §t St 81 FR afvfd
gerel w1 aReed, STe-od Ul ol Yol i foRiy SraEen i giH aen
s & @ wfeeamn feranfeafir wed 81 ae fwanfafy weisr o siawemrel 1
GOl ! T T Bl TH YRR HI AR YU GUE AferR g
S o Wes SfERiuvl H ANEH wdl © SR g w1 wWigur i @
(fat 16.6)1 3R g IRI9F FEa] 1 erdan w9 =R A1 sifees 9%
T Scafsd w3 ? e fafted @ 9 % T R A% F g
foranfafar 21

16.5 gak Terameti &1 Fam=

gaehi w1 femanfafer w1 fesmn iR fraea eEdedemd & emiF &t g
fopafafer, (@if=en o8 SO, (SSIT) SR Ho HE % €8 gN
T 2

AR | Sl WO WiEd W SEE/IRR W S SR S
Tigu ¥ S g GRRT B 21 YRR W 9 g Wl 1 STfud el
(/SR REE) T Wiedl i Gfwa wwa €, g erhdeny i
g (TerRfie BmH) (TETE) iR “REEuEiad & Seufad o e
2q URA e €| TSIt Afeeh o Sfqd WM W Sol o e s g
AT ® SR YAl i Ushel &1 IR A & IFaq o iy quqo ufedi 1
fafera o <t ® IR R0 1 QU wH & oy TSm & waur a1 Ry
A ©1 TSIGH gk o Ml bl T AlerEl W HepeAl gHEl g oft
g el 1 3HH TR e 9¢ Sl ¢ WS 9g 9 9 TE5 Yae 9
S ® SR THE SRR ¢ =l 2l

ST w1 Sfed Famwd gfie B TSSE W YERAESE W
TE/STTHAR o e @ st SifenT Gfwa gt I 1 o o 2l
I T o Suftera tfSeieRamer o ufeEeie-1 ok o § wmefa-feda
A eet <t 81 UNERTEE fodia T qesh i g Fehivieh (AEeREieay)
£ S TeSig BeR e q91 STUhEAR 1 §gl a1 © | TSR fgde atfugeen
Sehe 1 TeSREH eMiF Se0l & fau Ufd idl 81 (eereriF o %R
AfeteRT o Y WO | Na* A1 STl 1 TREIT0 el 81 399 ot W <@
qen SuweR | Jfg e 21 g9' wfed fwarfafy Y diwarefam frarfafy
FEa 2l

T & ofasl | sifuer TR & W@ ¥ arfeidta AfeRfes &
(TTAUF) Efed Bl 1 TTHUS 9§ SfEehifaehmror (T anfeshiat 1 faemmo)
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BT ¢ TS99 W T %9 8 Sl §1 39 YRR ¥ TEUE ey
-t frarfafy w feEe &1 M & o

16.6 TATT
g g Ffdd o3 ofd o mawE § S @ SR S | 9 g Ufesw
Terd fEU WM qoF wUfed wal 81 PRE § P W SH W IEeh e o
AR TE Gohd Scd-1 Bl &1 G fafq @ g et i s dfren
F H e S @1 e qfreRt @ o geeE w6t faeh uie o Hepee
A WIRE- e o e 8 Tk W wew Wil ©, e g e
S 2l 21 T Scqe i R T Feerd © SN 38 Hue i drel
dfsrept fepanfafy woor-ufaed e 2|

Toh R TS WAte SiEad 1-1.5 ofiel g3 Scdtsid shid 21 g3 Th
fasio Ty Jo Seftel e €, S W W ol dien adn eigl Sl (pH-6)
Bl ® (pH-6) 1 3iHae wfafed 25-30 UM IR 1 Seds el g1 fafim
STt g ki fagrasti 1 guifad st €1 g3 1 faveuur ekl o g
Sur=rEll faehrl @Ik Seh St W % 7 & Sl pHfmA S@ AT feE o

IS 3l B SSER0 % fau g9 H Topwig w1 Sufefa (vemsshrgiEn) qen
FIH HE w1 IRl (FEHERET) THe (SEfEds defied) & e 2l

16.7 TS | 3T=A 1M <kt YiHehT

goFhl o STl BURE Fehd AR wEl o Scas Ayl Wi wre e
¥ meg w2l

TAR HWe Jfafe i W ¥ co, (A 200mi/fHR) R W@ #
e A T R #d ©1 BN IR w1 wed wet Uiy g fm’ w
e w B oy faforsfam, faediforfed, sidwrd, feied ©iae gME,
forarfem dqen sy onf g €1 3 etfuemier gl i 3fqa: wel o WY wel
feprer fean s 21

ol o sufterd W] ufEl qun do-ufedt ot e gm ww uwet @
et €1 % U g e aten TEH U wield 59 ®, foew
T, FF A1 H IR, Afded o e B ¥ TN THiA 1 ged
1 STl R YRR Hqe il 31 Wl §; lfehd 98 S aaIC T &5
wgrell o Ses o off TEEd W 2l
Ja-TifuE dem gN e WA, eRghE Td am S gl & fFehee
FT E1 A BE = Bl GRS dolld hed YSM hid &1 9 b S
€ for ®o ESoHT STl 1 e @R g o B @2
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16.8 gareh-faepfaat

1 I FURA o FerTEy W § JRAT TR 7 S 21 5 gifEr
Fed € W fF oTd TR €1 98 99U & fou erEy O SOEHl
21 zheh Tl | g w1 e deeEfafia (e emdE) gr
?, T Idied (EHeEfafad) & gohd W UM i uEAt | T R
o feuf St g ot et fietrent eTdE-er) b o 9= wman 21 fo
M gk hEd 81 T@ THE | hefad ol ol el ¢ 3 98 UH %o
T ol wdt €, T Hied el STufitel i Sigel WAl o THH
el 21 fosge Selitd fooeht 9@ ordiedt <o ® ofupe w1 SAEnEA iR
AUl o STER Bl B STdiE ga H Aegierl Syufite Suftyd e €,
3Td: 3 gered SR 1 SR T H § SR T H S H 2 S W o
e foielt erae), S8 UM 1 e g g TR o 99 T S @)
7z fafu gar o s =ty @ eeri difed o oy e a@H 2l

gk ot TRAENAT &1 X wE w1 AH ST gEh YARMY R
JARU | geFaan (e daxt I o fhanfia g &1 3T foear S
€, TSE0 wrehdl w1 Wiowen o S9 SRR el il YR adltiehe
fafrl 58 YR 1 Sifee qehHieh Therdl H1 <0 i Serl Bl

T SheTeheTg: gash | o1 9ot 1 eTereia frefad aau & fis
(S8 efegeie ) |

TAMANEISEH (TS5 N ): JIh & Tos-Ted Hi YL@

HRTIT

YRR ¥ fafvm fonsti gr1 e TeeioAt Tard, 3TRM, CO, Sia 1f% $%ed © Wi €, foew 9
rferentel TR o1 THEA § @ o forg fafve fafisi gro frenfaa feg wm )

oo wifore o Ageis STl i Wehid, SHeht FHI0l 3R Seqsiq fafs= ¥R 9§ e
2 Sl qeAd Vel i SUetedl W R T 1 Seated Ry ST Al e Tgeiet S -
i, gfn, gt e €

aTfeganehl (TIAmITEan) , gorhes, Hordih Afeshre, efta el 3tk gas wiivEr o g
ISl 31 &1 A T ohelel ST U i YRR W oe fenrerd €; dfceh IR gal § 31t
3R 3 &R T off s T €

e o Scqel do § T WIE! g9k, Teh Sl godife-t, T g™ oK o Anf aftafaa
&1 Y gk o Uk THfera AfashhR ST geehT0] BId €1 JFhT0] g9k 1 TR SRt
2 3T SHeh < 9 B © - e AR gk Aferenl| oo SAWaTe! ¥aferdl | a1 shivrenre
w1 =0 7 S o 9% o R GeH W Bt §1 g9k Afeehl T IR el fafa ga s
T W B T S S GHITE Haferq Afasn (e 3e-o o ey weEfed (SR
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Aferet | fadfea it 21 g gerenTy] i S Faferd AferehId Tehis Bieht T Afeisht ot
g S ofd o werw fuwfire § 9 €t geE AT § gerdt €1 9ea-dqe T e e
HeAdl Ta =1 ok vl (HTIEA) T

77 fmin & 3 g gfwad it € - e, gResi SR Eeo)

T3, =5 g1 ShiTh1e oF Yo <19 1 SYART Y WU 1 S aTel TS Fohal
21 To5 N aOE-EYE § wia fime 125 fiefl. feg am o foae ufd e 1200 foefl. @@
o1 e g @ (STUheIR) | gereho] o foeie it SISy st Suwerr & e o deergl
iRt B1 T & 99 wfawrd Wi w1 gaekro] & fafie sl gR1 qREwiyor fRan S 2
geitqee Haferd Afersht e GREeno 3R =SS Gav 1 &7 WM 81 gk HeA9
SRR H BFC-¢[d TRERY YAl (300 mOsm/L ¥ 1200 mOsm/cler) i Fafia e
A HerTdl il 81 [ Gafad Aferent (Sfd) oIk gug e S oI for@ staeeai
TREITO 3l &, S el FomT o Gere ¢ IRR-aa o SIEH! T 3R 9ok pH i
I W@ & o Afesmiet R HY, K* 31R NH, e sfoa g 81 s =1 Ffaewst gu
&g off 2iar 2

TiaeRT fepafafy 29a-od 1 < Jenelt IR It o s w1 Hd ¢l fres S-e
HE ol & 9 SRAT €, 9U-IW Tis Bl el ®, AfhA AR G B T [ g @
ST €1 39 SHeEl o gRI Agd 1UHed IR F IRAl, SAqURnh Tl § o9 w 9 21
A, IR Te AfeeR 7 i 4 T Ak g H W F - 97 300 mOsm/AR F 1200
mOsm/cIR T g el TREU H1 S0 foranfafes g1 TawE § T3 1 G h dqlAeht o
SN Ufezsh Hohd W e ek fohal Sl 21 Hohd U €M TR O HI NI gHeRT fRE T
el | e, Bhe 3 Fhd Wl Scas § Hedm wid Bl

ST

1. =81 9] T (GFR) & 9RHNG FHifsa)
2. =8 M@’ T (GFR) &1 WA frarfafy & awsms)
3. TrAfafad wedl & & steran Toad | 3hm wifeu)
(31) T Widerd! foman R e ©
(9) TSI g7 H TR s gL STed o ke | Hers gl 2
(9) dEA-8q § e 9 9eH e @ el g R
(%) TTe-o[¥ I3 o W0 A Hecqul afteet e ?)
() THiuey Faferd Afeet (PCT) ® o™ Gfhd &9 9 qH: SE9ifia e 2
4. yfaumq fepenfafy &1 gem o ol Fifsw)
5. IGSH H Ihd, FUFH A1 @ H Ao darsul

6. HIAU T AR SIS
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wWa 1 o fagstl @1 @e WY 11 9 faam &1

WY 1 wWY I
(i) STHIfTESH (37) uafl
(i) SHF-HYE (9) ST a1 qA: ST
(iif) T (W) erfeorer meferar
(iv) JRERTT IS (2) PR
(v) TET= () gk fetent

TRER o 1 31ef sEu

Toreftar ot AT e Scast a1 g e Seast eid @ qen STt Scastt @l el €, @i?
gk o h H THIRNESTH0 (JGA) i &1 Hew ©?

19 T Ieeh@ hifaT:

(37) T HIEh! gy soren FHIfeeHe gR S g 2l

(9) A & gk o dohe oh YN S WA o i o o= &8 ®d €
(9) BTA-U o TR IUTEerd Shfvreht T Ul

o ol Y ofd

(31) BIC-U ! SANE ST A o forw _ Sfefen S7eREl 9on 3Hes fa@ R
(9) gk AT & WY 9N GRSl ol TREO _ gEiE gR el 2l

(@) A saH Uil o STl o WieH o o gt ugre sufterd B 2

(%) Ueh TR ok A W AT _ U g w1 gfafed Seasi e @)
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17.4 GiEr 1 <ig
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11081CH20

AT 17

A Te oo
e el ®1 T Hewqul favivar €1 Sigell o uRW W el wE
e B B | ST TS Uk Wi Sid § Siaged T YAl e SEehl
Teh WHRO ®9 @1 hE S AW, HITH 3R TNl gRI Feer <uid 2l
A 10 TS, e, Toteh, Torer e =i Tfaeiict s Tehal ©1 9 Tl
4 Ty A1 srafufd gieds g 21 U8 s duerl % A wEd 2l
T, ST, TG, S, qG oNfE Gt A A Weer o € 9w w9 &
T A FT 3 YR i Tfd § o et ¥ = g stevash
T 21 3 o faw, FHREE § usme HiSH ] HIRER-TET § gers
AR = SHT S B B BEeT T ¥l RN Yehed 3R weH <Ml o
feTT WA T Gehdl 21 BH 19 IS IRR 1 G a5eH & fau w@m A o
& @R = o T offl Swdea Yeron § Weha e € foR wfa ek wem
1 YUk ®Y U AT T TRAl S Wehel B <A oh el I 3@ Sl W
qaifed fRan <1 gt @ T 9ft wom fa 21 7 dfes 9t 1fg =em =&
T1 SIqe o =e o qleh URTEfd i AT SR AEE o SEY €eerd Bl

fipe off =rem &1 foran wm: WisH, ey, weft, SThal USH TId, ST
wipfaen fefa 1 qomer = vetafEl @ geeH o faw w5t S @)

17.1 Tfd oF YHR

e IR 1 BT q&Id: o GehR i T <0t €, Fen-srie,
vemrsft 3R Uil e e 8 W UQl © TR UeHIW WS ShuNiHeRl whifyTeh
freetl sl Tagfs €1 HoTfieRt T YERTUEt i O W TemEd i 2, o
o el A W Sol SER i S W@ € qU A S wieienen § e
F HE H B
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AR IR H X fafyre IR, S - HEIH&hTY] (macrophages) AR
'Qa'dTUj(leucocytes) ﬁmﬁWﬁWW%l%WWﬁ
TRl Tfd GRT RS UK SRR k1 ST © (STHT HW) | ISR shehret
S - gendq off erfieg wfa A geAnh @ €

SAN SAReRIYl AfethTeh S W, S vewy Sufdfa @ eeaia e ®,
Tewiy T B B1 Yo el o qemd 1 gHfea @ agHedE o9 %
T FEY FE A YA FHUT TS A Il I g H HeR et #1 A
T TE H feT w1 ufewT geme T  wewd ¥ € B R

TUR TRl Serel, S, anfe w1 fa o fow usfg i sevas @1 v
o Heped o T T YUl IUAT H AR AR TghIVThIE SHel ok
I R T YRR HI MaA H B 7| For o fau Ui, s sk
dfrept o3 &1 ol Ao fRar w6 eTEvashar Bt @1 39 oA W e
U o YRR, SR WA, S0k Hepe i fhaAe 3R sheptel o oh

TEEYUl 98¢ oh aR H S|
17.2 Usft

It Tk U YR w1 Sdw ¢ fogel Safd semseR 9 g 81 T
TTER T o YRR o WR w1 40-50 Hiaer feem vt o g €1 gk
w5 foeiw Tur B €, - SueHeierd, Hepeeiied, TEE TE Fedreed|
IR o - snur W afied fRan T ®, S-Ter, Wy 3R
39! foran o1 fam asfal T & oMuR W, 99 YRR w1 ufEr aE s
T - (i) e (i) AT S (i) =9I

TheRTel UTITET W shebtel etael o fiehe Hush o eidt 1 gewseft
SN @A W T il et €, o: 3= ed Wit #ed 1 e
ferenati o1 iRt o g Ufemer  FrEmon B €, ofd: T Ufeser Uolt off
FEd &1 A g ®Y ¥ For {HA IR I g5 agen § e el 2l

ST Ut TR o WiEel 3Tl oFl; S9- STRR AT, S99 el
# fiad fufs o fem gt €1 4 oRfEd iR fawt fadt €1 o@: 3=
faat Uit (eRfaa WIft) wed ®1 w9 fean dfer o3 o Ufssw
freor § & B, safae 3 erifess URml e S 21 3 e wrl g
o 3R S AN g e (gamete) & AT (UReRA) ® g
H Tl

S fm w9 fafkd ®, g5 uRmEt ws @t ufvet € wE ws usht
FHIRTRT 7€ Gt o Ted o fou wived @A § THHd Bt 81 W w9 o
R W, B2 U Wad et 81 A Sfes @E w1 el 8 ; it dren
T AT foraneti &t g fafa =Y

ShehTel U 1 WTEAT SR Hepe Tty i TmgH o foq e @
foer 9 e w11 gUR YRR H, Is TfSd shehlal UIN ke U9t sisent
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WW(fascicles)ﬁﬁ@?ﬁ%,Gﬁwm@aﬁéﬁw
Fash TR U R Tt € o WU (fascia) Fed €| YAF Uh a5t H *
et W B 7 (Fad 17.1)1 vk ueht en i foreett 9@ el g @

e (gferr)

forx 17.1 U=t T9E don 99 99 1 Wi U URN T STIIEY FHIE

S8 Hrehieid hed B UL 190 Tk Hehi¥rehl © oHifeh U9iiged (sarcoplasm)
Y e hesh B B SFd:Eed ifehl ereffq Uet W o Usfigen Siferenn
(AR Weem) Sfcqad Al &1 9YeRr e §; Uelt W % Th
fargroan Uefigen o wHiR ® W eAfterd o dqai & suftefd € 9 dsfidq
(Arftherde) Usfidder (AEMEERS) Fed &1 g% Ue gk § HHeR
TEY T ook T2 (dT) B B1 USh W o foRqa eremEd A g% wenfud
e & & o Waa €9 < yg@ W - wlerd SR wEtes o fasi
G o ToIqeuT o ST BT 2| Boh Sl W Ted Bl & ol 1 - o =
T oS HEd © Sl el §8 H A dg A faum ek o wed @
e A e B1 S W SeTH el H e SHEia uei 19T
o oreed ater o off WM SEftyd e € WA dq WEited qqel i
O § el B ®, 3a: TR HEY: Uael Ud A dq $ed ¢ YS [-eE
& e 4 =8 fgfawfoa &6 gt T yom W@ e, ez -Yan wed
gl Tqet 99 231 ¥ a1 9 98 B &1 A o & uR dg, A ST o me
T wh el WRR foeeh, 8 M-t@r #ed €, g0 92 B 21 ueit dew
H YU A H A SR T oS THIR A W oHEiedd g 21 & i
'z -X@nstt o st Ted Uit W 1 9N Tk Hepe 1 SR ol © for
IR wed & (Fam 17.2)1 fasm =6t sreeen o, gaqet dqeil o f g9
3R oF HIS dqetl o = o 9 i Bige @ad U W Afdesied g €
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(et e R AR wqet % R % @ ¥ T S ¥) W dgqet w
e WM S Uael dqett § eAfdesiied el g, H-8 shednd 2l

17.2.1 G WEH aht AT

g% Ufged (Yael) 99 Th TR ° Wifd w9 § Hefad I F (dqE)
TRl &1 o B 31 USF F TRA ' (MAR) TR gwEdl @
g Bl Th S WM, JOHEEE & S g F ufaed o e g o
A W €| T Sfed it WEE o] dummEtes W e siauel W
St B1 fasmm w5 eraeen ® it #Y U SU-gwE WA qqsti o et
o a4 g ol Hiehd T Wl 8 L Wt ¢ (Fa 17.3 @)1

Yeleh WA (Ai2) dq ff Tk "gash 9 1 e Thetsh! qieH TS
TRETE wEd € (Fost 17.3 @) Tk Wi dq st €1 gl SEEite &
I wEEyUl A e §- U BRI g 9fEd MerhR fR qen T Ys1 f w6

e 17.2 (1) ARIHER 1 <G gL Th 920 dg 1 G (F) Th HRIHR 61 TR
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(<)

o 17.3 (31) & oA (qaen) dq (d) Tehd AEad (FHowmEifE)

T WEEfEE (HMM) 3R 99 % gohl BHEIREE (LMM) ed 2
TR sTage teifq iR w6 it g1 W fa g den svw & fa
T o I W A dg W I Rl WE W B € S w9
(HTg-3TH) Fed 2| MR R e gfwa wfedits woreg @ foad e
o WY TM AU e o Ty Wied T B g

17.2.2 U9t Hepo @t Tomanfaty

et Heper w1 fRanfafy w1 wdidg fosid g oT=s ®E THe S gehdl
& STeeh @R Ueie W 1 W gl dgetl o Hie qqell oh S HIhA
g g R

e AT 93 T U AR g1 Tk Hohd YuUT § USR HepEd Wi
R a1 €1 Th Weh <0 a4 369 U W T W Th1E oh1 TS i
g1 W T SR el Yen % greklfomn w1 Wi w1 dfer-ueia @ W
ek Sicd T HEd €1 TW W W T i Hohd TEH 9 Teh dlrehl
Fut (ufafed wifead) qod e © S Fehield § Tk R faseE (action
potential) I HIT Bl TE HHE UM W W ha Wil ¢ foEE
Aehieled W shiowad 1@ qod Bid 1 hfedam omad &R o Jfg 9 e
g T AW BT ST THE U hicwIH S ST T o @oh gU WY
Tl 1 @iel 21 81 ATP o Sl 398 § U< Sol o1 SYANT T HEEH
e wfeRd o ga dfwa Wl 9 %™ 9g o W o fau §y W ©
(fet 17.4)1 39 99 9 92 T TR dgefl ‘A’ o€ & % Hl WE G
g o1 R 9 e g8 A @ ot o) w1 W fow S @ foee aenifeR
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fox 17.4 %19 §g o o7 1 AEEAU/RMY F1 UM TN HE d H1 2T

DI B ST § Al Hepfaa & S #1 W ok ol ° we € % ueh
DB B GHI N G oh THY T-oSi K1 GAE w9 e A g Sefn
A-d H R S fF @ wdt € (FF 17.5)1 ADP $iR p, TR,
A fasme steen o 9o el Sl €1 Uk U ATP o o¥d @ HiE-Ug
2 € (foa 17.4) 1 wEifEs ot ATP w1 eroeifed ot Ut & IR G &
fau fran <ewd ® fohg e ol oF wH@ @ WM W |l
Eeem A Ca'' @ SfERIO0l U THRA Wl UH: @ W 21 SHoh
ey 'Z-{@MT S0 ol T W o9H € St §; eref fferer g S
21 faf= ot o Wi w5t wfdafwan e@fu o i@ © wehar @1 U@l %
TN-R IS BF T STH TelSehisH oh Sfarel foded | wifeeesh 3t
STHE B o © e ek (#ifa) B @1 ush o eiferdiee et e
el @ T T HErdlEd e g1 o Ul W wEreitad s an
S B © frEd 3 ot O ok femd 1 UE Uk i o vt wed 2l
U Uiy o AEgehitgan eife Bt € S ATP o fdfor 29 s weiRa
AT 1 o€t AGN 1 START X Tehal & THlAT, 39 URE 1 argsiat
Ut off e Wehd 21 S0 W, | URE o gEireifad &1 §gd wH A
TE S @ fSEY 9 geeh UT I S1el vod Wdid Bl &1 3 v Ui 2
T HESHITEA d STeuHEIH Bl €, Wifeh Ueiiged Sfete1 sfeafrss wr
4 gl €1 A s fafu gr s ww s 2
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for 17.5 Ueft SWeper o1 Ot g fagia (Yaet g w1 G TE 1SS qe1 H &5 Wi qercds STHR)

17.3 Shehlel o

sheptel a3 § kel 1 U @lEn SR SuifkerE w €1 YRR 1 ufa § 3w
A 1 weegul gt Bt {1 houdl S S fa SEel o wie w6
HTN U 3R fo ag aferdi o ea Bl SIfEy ud Sty {9 YR ok
A S B Wi o oo w1 Suftefd 9§ eIftedl wer el § S
HigEfea (chondroitin) TE0T UL o 'ﬁﬁ}F‘J H S (pliable) EEIk
g1 T |, 98 9 206 AT SR w SUEeRll 1 & Bl €1 39 < e
el | dfer T ¥ StefE heRrel U ST shehral

T Shepter W 80 el et @ S YRR &1 g7 e1et W faafta g
21 wUfe, Hese, SURY (WAH) IR qdfeEl 1effa shepel &1 Ted il Bl
wfe (fod 17.6) i@l & < 9q==d- HUeld (cranial) 3R ST
(facial) ® &1 © TSeht 4 22 81 sl sifeeai =t Ge&n 8 Bl 21 3
T o ot FSR & amel STeRU- Ul &1 aardl 21 3 97§ 14
hehTell 31999 (skeletal elements ) B § S HAfE o T T 9 S B
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fog 17.6 o= &1 FUC F1 TR@

e HITh

/R

o 17.7 Tece (I Uwd 399)

Tk U - 3R i Tehal AR BE3AEe (hyoid) &
e % < feed T €, T ot Fuw o & |t
B ok Rl W o st sttt gt E-fifere,
TThY Td VUS| 3= dfcsh €9 § Ul TR
ed €| Ul YN HIEH S o 3 WM o WY T
ST 3Tfeerehal (occipital condyles) 1 FETAAI
@ ditEieH e € (fgeda sifen eEaienias
hat) |

TUR h9eek 28 (o 17.7) &0 & =afeed g
9 H feerd 26 sEAl @1 o € TR H9ed FEd
g I8 HUE oF SMUR W Tieher IR g | e
q& &1 AR hidl 81 Ucieh 9% o o= 1 A1
el (dAHE Te) g § e g e
(spinal cord) TSRA 81 JUH HI%H TWord € 3R
Tg Ul SAfeerehel o WYl GhESH e @
HIEH IS, HUE I AR ¥ IRH & R, M (7),
e (12), wfe (5), B S (1-"afsm) @ik
AP (1-GAa) wees § fadfea e 21 e
FI%eh] 1 WA I Tied T 9 Tl |
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7 (@) B B HIEH I HEGY (spinal cord)
1 T Ll 7, TR T SR WM © 3R ywferat
den W Wt Rl o @i T @ fEio e R
SURL (sternum) T8 FT AT 3R @1 R feora
TH =9 ARy 2

qaferal (Ribs) &1 12 Sifedl et 81 T
Tl Tk Tdell =udt Sifty § S IS W o e
< 3 SR WM SRty % Wiy SE Bl e
T g fR W T GhEeH wae g @ foes
HRO 39 fgfimee (bicephalic) ¥t Fed Bl gUH
T SISl THierEl i ot YHieEl wed 21 IS
o 3 Fefm weesl R ol wm H Sufey 9
FHrETT SUE  (hyaline cartilage) 1 @@ o
SE et B1 8aff, ot 3R 10e St-uHferEr Stk
o W e wivEfsa 92 Bt afesh sy S
o Ted ¥ Wiael uHell ¥ SEdt €1 5% afsishigd
() el sed 81 qafedl & eifaw < sifeat
(115 3R 126f) eer A SEi g8 & e, gufery
IT e gEfedr (floating ribs) Fed ©l aefy
FY%eh, JEfeEl S IUMEY fHaht 9Eell TSR
(rib cage) &1 H= & B (Fast 17.8)1

Rl i Afedl U WEen % WY Suihd
heRlel oIl €1 Yolh U1e § 30 3T Wi St
€ SR (SoN) W1 el B gpRE, Weuw ek
3T, a9l (o i ifeeEl - gem o 8), "
FTeH (BT 1 AR~ G | 5) 3 Beiss
(stferat =1 sifeerl —@em § 14) (o 17.9)1
B (3T Aty - Hag ol eifey), fefamn sl
fhaen, T (@A &1 Afedm - @@ o 7),
Heede (Fem H 5) SR eifer il thelels
(feo 17.10)1 &9 & AHR & Tk A 59
Tooell (Patella) hed 2l ‘ﬂzﬁ W T HT AR G
ghdl € (S hel) |

| 3R ST W el erefia sheprer den
FHETT: U UH UYH Rl o o GHASH B g
Al &1 T HEen o & o 9 B Bl o
TGl o Yo o 9 § T Ffdehd U9 Tk

e et © (F99 17.9)1 Then 981 o g5 9m

225

ferx 17.8  wHfeEr den fisw

e 17.9 St 39 HE@en den e Atk
(9w ¥ AfeIia)
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o W T dad q9et o de fed T St
T931, PSR eifter 81 Whyen & qv™ wwe
AR 97 H Uw IR (Shewh) Uw fomga
9 Jeiel o &Y W el € 5 Rt wed 2
Fifafehel SHoF 1Y GRS FI o1 Uit
& " Tk e 9 TelEe e wed @
YA °h T oF W Skl Hi S 99 oh A
GRRISH 3 ¢l T Flfdaehal Tk el gdeft
Afeer &, fEd < 9% WU S 1 39 e i
FHAA: ST % (collar bone) Fad Bl
ﬂTﬁTﬁ'@?lT(Pelvicgirdle)ﬁﬁ%ﬁﬁTM
gt € (foa 17.10)1 wos giftn sfeer =
ffeerti & Horga @ o Bt 2 gforem, e
AR Ffed| g7 eafeerdil o FANH e W TH
el Tadgem et © el ST ety wiEeH
FHIA B SRR 9 H ST e % aFl 9N

T #ifo s @ TvE U SRl fiyeiet Wjfees HePH (Pubic symphysis) S
(T g sfaefiia) € T WRR Suity e 2|

17.4 Gfew ar e

a1 Sie 8 YR Wi T o fau arevaes @ S siR sl stfeerdt
TEAnT Bl ® = Tia ot 39t Tyers el #1 Sie stfkeral steEn ww aifey
T T ST o ofte o1 G €1 gl g T o faw usht St o
1 I fRan STa1 81 Tl Sg s (fulcrum) 1 T Y &1 3 el
w Tl fafa= wRel W feikar &SRO Sgerdt €1 Siel % gema: dF
G &1 § afiha fohar e €, Si9- (eie, Suiftuge iR |
(Fme)|

Tvfte g fordt TR 1 7ifd T2 89 341 38 W& & SIg 5R HA Hi
Ut STfeer, it S W WAl Sask i el ¥ Hiad (sutures) & ®Y
¥ et a1 o forg wEfe e 2

Sutfer Yo Srer o, el oo o Sufter g et el €1 weedh
<e o < fehcad! Huesl o o= gH YHR o g € S Hifha Tfa e
[ 2

ArgAfaTe el 1 fagioa 1 sifeeai =t dfeesH gasl & o= @
T oft wriferel TeT w1 Suftafd B1 39 W@ 1 e | At Tfa Hed
21 A g =or Wied ®E @@ ®1 Ta § T wid 2| shgeh Wieaishl |iY
(G 3R 79 d@et o aie), seal Wiy (A1 Gi), g G (dEee
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gft - Teew iR Ay o =), fagd w@fy (vemsfen €@fy wrdeg & &)
R Heat Wi (S o i IR U wia o o1¥) $Toh HD IR B

17.5 UM 3T ohehlel dF oF faahC
rgeafar AfaT (Myasthenia gravis) : T Taufaren fawr s dfepr- osft
fYy &1 gWifad S 21 SHY HESR SR chekTelt URTN 1 Yered Bl

U9 WU (Muscular dystrophy): fo&Rl & &RU shepra 9t 1
TIHAT AT

STUATRTeRT : YRR § hfoqa™ Al &1 a9 e o g e

wir 9N (Arthritis): SISl &1 w0

3rfeer ngrr (Osteoporosis) : I8 34 Hafyd fahRr 2 o eifker & et
ol W e 9T %1 YOl GUEAT ¢ TR WXOH HH SHET G
FREH 2l

M3E (Gout): el H IReh 317 UM o AT B oh HRU NSl HI WA

Q9T

T Fefal 1 Tk SAavadh fasiuar €1 Sfagea i gl wfd, geansdt 1fq, v, e, 9ai, ofs
=1 Tifa wivrEr gro <fifa wfeat & % &0 21 Wfess wfa fowa wiforet & <om afEfda g
?, Te el 81 WIoil U SieH, TSR, Wieft, U T, STehel Wiehfaeh fefa i qerw
T STt 38T % faw wed )

TS IR T hIVTRTY Sriet, qemne R Ui i <erid 1 S SR 37 YR i
Tt o fere Tafa Teita foramal ot awashdr gl €1 TR IR | €19 TR 1 UferE g
&1 sheptel UfYTET ShebTal STagel @ SEI et €1 o aa v tfesw wWaE w5t Bl 1 sfa
T Rt oftedt fafa o feera ofa UMl ojfEd we oo Bidl 21 &8 Uil ged &1 Uit
&1 o Waa, wifea iR sHfsss et 81 Uil o Stsmsiierdr, Sepemeiierar, T iR qemreerd
S o1 B €l

TeiRen, UIh T IEE TRE 1 Tieh USRSl § hE WM €9 § sFafed yeiidde
(WEETElTe) B B W USiiader W whe shHaR oAeEd fohaTcHeh SehTsal, Wk iR Bid
2| Yodh ThifHa o ohg W S HEIHA dqstl | o A-SS, 3R Z-Y@l o <A W dae
e dqell @ oF I o1 1-sT B #1 TR oIk "Eifen Hepereiial sgas W € fasm
1 el ), e dq W AR o foe |isra T it (W) | @ok el 81 aeEitee
3 T wfets, T oy el SR T o fou Wik T e 1 USiel Ut dfen o
Tohd @ T fava S et B1 SO ihielSHe et shieda™ eaq (Ca™) Had
BT e I R e e o
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FE-Uq Tl dqefl i diwd € ford wfaes dq aafaa dget | S o € iR Geher
Bl B | AT hTeHdH T Wk lSiies Sietehl § a1od =el sd €, fred wfeeq fftwa
B W B HIY-Ug 22 Al ¢ iR Uiyt ffufaa @ o 2

IR-IR I F ¥ Wi F o (Hifd) & St T et T o HEefad quish i
TGN i SURfd o SUR W Rl ot 3R ved ueh W H affea i €

safeerf e Surfierdl shehlel 3 IAIG &1 ShehTel a3 R 3T ST IURT i § fawfea
fopar o B1 e, Heww <o, TEieEl SR SRty 27efig sheptel ST €1 WIS St SR daer
UM ShehTel o1 TS i &1 eAfeerl a1 3tfey iR Suifey o sfte diF wehR @ g (Hfw)
T W B Wi, Suftuge SR wreAifeEe | weAiteee siel § gat 1 w96 § 3R sufay
3 oo | weeyqul after e #)

SHH

ShenTel U9 oF Uk WIehIHER 1 fos oAe o) fafs=r w1 fafga
eft Hep= oh 9l ag fagid i wiRefE
eft Heper o FHE RO hT I H
‘&t T e’ o'
() TR Uael °q 9 Teord B 2
(@) faa wiet &1 H-87 |91 iR qaqat, <A dqenl 1 el & 2
(1) He ShehTed | 206 ATEET Bt B
() 794 W 11 Wit qEfeE et 2l
(=) SUREY TAT o e7e 9 ¥ fiod =il 2
5. Sﬂav‘aﬁ?[@lﬁ'{w
(%) T IR At
(@) ol AR v Ui
(1) 31\ ud gifor gEen
6. W1 H W I ¥ e &1

I N e

WY I WY I
(i) fe=t ot (F) HEFafaA
(i) AT (@) qadl qg
(iii) <A g (M) e[ (suture)
(iv) &+ (%) s

7. e YRR T wINERIe gR wiefyia fafa= it wib @ €2
8. 319 fFY YHR © TH el U9 3R 78 ush o fadg wa?
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o.

10.

frfafed Siel o YR =

(%) Teaw/atel (ufomd)

(@) 313 o HIdc/HhTdd

(1) thelois &1 s

() wiE/efaddem

() Furcig eAfeerst o "

(®) =ifor T@en &1 Hfasw afemi & o=

o T o Sfea orssi &1 W

(%) ft Tl & (/o I SigH) Tl wI%w B 2
(@) 9% OFd U H thelost &1 G&A1 2l

() HEEERSE & gad qgell ¥ 2 ‘F' UfERd o I o g WA, W

R B 2l
(1) ush W0 o ohfedem o e e B
() #ir waferil A7 S A e e §)
(B) A H FIA el | = B 2

Reprint 2025-26

229



230

11081CH21

18.1 dfig aF

18.2 HEE & dAH1T

18.3

18.4

T

SIERCIIEIED]
IECIR R
S
ferarcas s1s

Shta famm

ST 18

St fop q@ S B W YRR § Wgd § ST Ud ST OF U W @ S R
T &9 W HE H o orEmed B €)1 S feerdn (TmereEen) a9 ®q T
M o wE § THET TAfud EvIE ¢ WHEAl U UH fRafafty 7,
fSreeh gr1 < = efersk @i o fpamefiora siedt € 9 Th-gE S o
¥ Heg foerdt 1 Sereond, @ w1 YRR = | § df Ui o Heee
B o1l HI EvIRd F o S 21 A HY reavEwa § o 9fg @
ST 1 SATeriST w1 etfereh eMgfd o foTy Yoo &R, €99 WiEH, W Td gFh
afel@l o T oTE 1 S0 g1 S 8 Sl ¢ Sa YRieh oA w0
F I € @ dFE R, $UFE, w5d TR aifefE, g9k 9 o= o %
wE § g Tfad B S §1 TR YRR W dfe oF T ofde o
Gt &9 9 o= T i fHae § g9ag w § 991 3% Thihd H
€, Ted weft forae ww e weifer gt el €

dfrehia o U8 oFafierd e o Tied il ®, S w@id g9 e ey
R fag S war 21 qEmE a5 eMiA gN THEne g6 S 81 3
HAM W Y A o g O Td qeRd WA i fharfety S|
AFARTT ST 1 FoRol qA1 AT i fae d WeRol &l T3 &l

18.1 dAFKHIA dF

gt wiforl w1 dfirert o5 eifa fafdre gwR w1 wifewet @ 9 g, R
AfRITTeRT wed 21 A fafim SSETAl ol Ue Y UBU Al @ a9 Skl
TR0 S 2
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e erepvest Wit o dfela EMed Wgd € W YR 1 el
3eretoned FrEeT § S AR el % ®9 H Bl 21 i 1 dleT a3 AUk
SefErd el ©1 I8 Hikwh 3 fesehiell T qientd el &l o el
21 HIGHT TR § SAferer faerfaq dfer o @ s 2

18.2 UM okl drdehiA dF

e o1 df5reRt a5 < A | fawifea g @ (%) ohdta dfrent o 9@ (@)
uftefte dfirent o1 Shsa et oFf § wfass qon tetey e ®, ST
geretl 1 GO ud FeEEw g R afask wd afiee dfer oF aedt
dfremiett @ oy 51 €, it S dfe o (dfess 9 BEes) 9 9
Bt 81 Ul dfrer 95 H € YRR 1 dfFRT B § (31) WaEr A
ATETEY TH (F) OTeTeh/UTeh AT SUATEN Toml o1 AfaEre! dfaeR
SSRITAl I Hdwl/SM F herd Al I3 Tk qUT =Tcteh/ AT el
AT Fame ISR ol chald dfehl 3 § Hafyd IR Sde/3i a&
g 2l

uftefir df3ment @ < T | fawsa e € wmrfier |t O qen e
qfaeat ax| HIfaek dffet 93 IEAAl Rl el a9 H IR ok
aifemss o o fesht ufyrl o wgeman 1 T qfe @ qH: < 9 -
(37) arendt fieRT O 9 (9) WeRUl dfrent @ | aiffeed feoman o 21
T dfyeRr dF Ui e 9 @1 TR W 71 S9eh eidnd o 9+t
df3reRTd, W3Rt o, resehTd e Sifeehid afnferd  fSer g e st

T W S, AU a el AN W el diehl dF a% g9id B Bl
18.3 dfreniTTent (=0 ) dfifet o3 @it WA T
Terameer gehte

=R Th Geueeta G ® S A ol o et St @ - Rttt i,
U 9 dfertel (o= 18.1) | FIRTeHT 12t | HIfTRT S8 9 TElIeh IR
9 a9 SRR @ik Pl I et T S € B oG S IR w9 yafda
BIeht oTaR T g € qen fow fder Ige oft o it €, gones shea
&1 3 dq ST I RIfITRT HTE HT ST AoTd &1 Teh qrRITSTRT | Tk dlrehrer
feheTal 81 SO W 9N wifad o Y IfEd AR 1 S SR ASigE
T S B bR diehia Sl i R ¥ e W st
diferrerdet dfy W wgart 21 AR e e S GE o SMUR R =[G
o dHF Tel | ded €1 S agyet (T diener 9 1 a1 iferen g g
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S yHfETsh gohe H W S 1) den fgygda (T
dfrerter TE TE gAEA S sfie e § W e €)
dfreptel & YR o BId ©: ATSBEr d ISR
el ARl A9 YA whIlvTeR ¥ @ W®d €, S
e o 9N SN WEfeE STeNU WA g HWEfer
Tl o o AU UIT S €, f5E Ieter o e
e 1 Al iRl dq e 9 Ut dneRe § g
W €1 SAessEA dient dq off v v ¥ R wd
T, AT 3 VoA o IR 3R WiEeld ST 7 S
T WA T 99 i qtee 99§ e B

18.3.1 Af3IeRT ST ohi ST T HeXUT

dfeRifereRe (=RiE)s<doeiiel SR §; wifE

HEfed STEon

ST Toeelt ydia eraeen o wdt &1 F7 979 I 2

TR o TS
GIECAtMEs
fafes
RIEEa

o 18.1 df=hifdmEenT &1 @@=

A Y (Ie1) dfereRT ool W 9 S 71 3 ST
qer fafis sl o foru =eTcas 9T §1 S s
=7 e T WO T kW © o fR ferm
seee H dfeny foectt @ifesm @9 i o |
WHTH EE qel RANES AEE oh oy atfuen
(‘ IO Bl B TE GRR 9 foedtl, dfeer g A
Sufterd kUl Y@ Wiewa o o T el B
fR-oR e o dfe §= d K qen Honee
STEfYA W i =9 WAl a4 Na* i 01 Frsan
Bt 81 39 Toar &SR0T HiEdl gaurar adt @1 foree!l W U S ool 39
AETF YU 1 Wifedw diefeem qu grn frafhd e s ©1 39 99 g}
yfa=ish 3Na* e &1 3N 9 2K HIRER § YA H ol GROTHEEY
dafsrertet foieett &1 et Ude o STafyd; Sefe 3iales 9de kol e
g Wil ®; THfT g8 effad B S 21 ferm feafa o wisw foeet W o
faverae =1 faraeren fawe wed €

3 I8 W o fau 3ags @i fop dfremer @ dfsenr stem &t saaf«
Te SHHT W0 fHH YR el €2 W el U T W oyfed feeel W
e Bl € (T 18.2 T SSEX0T) e A Tl i @R feed oot Nav &
T qo aeTl B St 1 fSeh hetee®d Na+ dig Tid § @78t S @ 3R
TH Tde R fawid o e St € reiq foeelt ®1 Swd Tdw R
AR U1 aes Hae eFeH® SAEd 8 Sl 21 A T R foeel! &1
faudi e em @ faydieo e s 21 A feelt 1 dde W foe@ e
forarerer fawar weamal 2, f59 qearcqss &9 9§ dfeRt AT el Sl 2

\} 78 foett yata sraeer § = @t 87 fafs wehr o

Reprint 2025-26
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_+‘_/\+ ..+ + o+ + o+ L+
T LI T
i“:‘ll‘ _| -l [ — - =
_ T T LI
+ o+ 4 + o+ 4+ +

+ '_\/U
ferm 18.2 T dfeprer o dfert 2mmET 1 RO YRRiG wd g M@

A § 9 o (S9 TH B) feel 1 9Rd WaE W A
AT A SfdReh Tde W RUMCHS STE il 81 IRuMHEEy A Tet 9 B
T 1 R foeelt #1 effaftes ¥ag W e fawa 1 T=u giar 21 or:
WM A W AT fHarass fave Sca= Bl &1 qieniel i o o THi
%A 1 AT Bl 8 SR SeT w1 TRl Bl €1 S g URa Na-
o foru o) arrerar erftreh Bt @ SEeh qid Uved K bl Wid T 9
STt Bl W g ol o il K fHeell o Wl iR WEia g € @R
S o T W (form fawd w1) qA: WUE AT @ e o e ok
ST & fou © R R SwReE @ Wi €l

18.3.2 3TN <Al WeUT

ARt a1 Tk <A W T 0 7o SR fRftEE gr et @1 U
farem 1 fmfn o fgdfics =R 9on wwe foafied =R +1 faeedt g7
e 2, S fR femifies eI g fawed @ off gdl @ @ A o fow
Y TR & B T, foge faw o vemte fown fage faefem w, gd
IR uve foifes =h #1 fafeaal © g & oY 2idt 81 T = 9
TR = T faga ¥ w1 yare fofew 9 e 21 forda feafew @
AT ST TEROT, Teh qfehiel W TENT o GeRoT o o gl 8| forgdia-famfag
3T 1 Hervl, YA ey 9 9=@0 &1 o | Afys dg g
21 TR o o fagde fenftee sgd #9 e 2

TaEtTs ford R, 7@ @ gve foafes =Re ot fafemdl 59 9 W
RIS G YUF el § ol forfies W wed © (a0 18.3)1 #7 ey
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Sd & 9 YR qd fAfes & (qihd fave) &1 Gero ffifes WR
9 ww fgfed =R 9k Fd 22 foifgg gm smEm & geror |
=RigtaHiex (dfeh Fat) Feam et WEA afmfad g §) a6
BR W fea (engd gfemmd) it gor upe | ol it €)1 ST e ST
dfrepter o BR qh TEual €1 T8 fafies gfew &1 wfa @i feeh w5t iR
IS el €, S8l o WieAl el o Wy gt dihl TER STpeH i
foftess R o 7o Y <0 81 g Fore U dfient S o1 ave ffes
et w fom faftre wifgel o Y 91 € 39 JEE & FoEaE®d S
o Gl S § SR IEH e o e ¥ v ffew faeelt o
fawe St 2 W1 @1 S g A fawd Sueih A1 eI 8 Gehdl 2l

(@
cé’g @ faafes W
—— v fomfe
et -
PG|

fera 18.3 dfrea f W fawa =1 wRfvia & gT

18.4 FEIT ATl dF - HMET HikdSh

Afer=h AR YR 1 hsld ol FERU 71 7 IR Ig ‘e 9 s o=’
#1 TWE HE H 1 TE Ufesw T IR & TdeH, THE IHlwd A ok
FF (S TS, 79, gk AMR), d9EH FEE, q@ w6 o, e,
T, 3! 3idEel W Y foRATe iR e HaeR w1 FREE w71 98
SEH, G, die #1 9ihan, ARed, R, weEet iR faeml oot

o] B
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qeE Hikdwh @YEl o gN o @ Gled edl Bl wiugl o il
wHuTela Aferet O fo g 3, fget el wd <3 $eT, g gael e
W WIS IR T ider Wd urar ¥ex (S for Afeqsh Sl o dush
o Bt €) whear ¢ uftass w3 e 9n | faved e w1 wehar @:
(i) 3 ufersn, (i) wea wisn, i (i) 99=r afEss (o 18.4)1

18.4.1 3T ARSh

3y afErsh WS, SHH 3R FENAAHE 1 &1 il 8 Ssm (FufErsh)
HME ARE=h 1 Th 91 917 S0 ¢ Teh Tedl wioed [oet Fafeqsh i &
9T, TC o S0 gHisR egl § fade s B 3 ey e aget
# T U heAldw g7 98 B § (A 18.4)1

JHRTSR T oh! hITSTRIST oh1 Teh TXd STERd it ¢, Fod gafass
Iehe Hed ¢ adl F8 ffved Td § ager S €1 FHEsh doRg i 3ok
YR T & HROT YR FoA el Sl &1 AT iR wE qifgd ee) 38
T YEE A B THETh deshe | Ueh &, Hadl Wi 3R 98 91 e ¢,
S TrEdE 7 Al Wk & B € 7 & GAd 3 9N WeWwh & $eed ©
qen Sfeet franel W9 ofq Gadt wewifiar, TR, Husdh g ik & fau
ITEE B9 §1 39 9 o W HiEfor 3MesE ¥ STEid wd @ S T gaiEash
MieAlg 1 AN 9 oA &1 3 39 WA il e STINEgl &9 &H

HTIH heATH

AT Tels,
I 5oL
Dot
S S TSR TRal AfeTeh!
qe gieash
g
v iR ST
Hegel

TEAA Hie (FE T9)

TorT 18.4 Ara qfgss w1 gafgard (dsiea) we
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fficer fosy g0 g2 &1 Tehdt @ =1 €l Bt @1 faed < YR o ' € - faga fadw
AR Tt faea| TamEfe fode R emaT & S | 9 o arel WA JeEHie
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AfcrshTatl qem Heo1 o @ U B arell Geristl bl Uhishd hidl €1 HeA (Hegen) o Y,
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