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g1 ShEa-Bemel &1 aeaw € 9w =iy wate feddy &
TCHAT T9T S (9fe IR & F19 & ereque 7 aaeafa-fsm ar
gt Fga £ 1

AT & Foaw s 5918 9§, § ey o (animals) si%
gredt (plants) & evW &4 § 9@ O &1 i qoT Oy &
= Frarar &1 A1 s Yar @ g @ Y AT ¥ 3o
wreRERIas s 0¥ froy € v 7 o an wifegfe § ok 7
greate-gfee (plant kingdom) & # < @=¢ &) wiftmd
a7 9T W frenare s o fe s § —

TRy
98 SETI-EEST (phe- | Wiew
tosynthesis) FRT&@T FIGT | GG 7 FO0AT R Grareigs
ASE a9 §5d g1 39 SR | giwor (holozoic nutrition)
fgwrer 9 ATy ar e | g g1
fafew (holophytic) 8w &1 .
(¥) T Toigfe gar g (¥) TTHZEH AR
(«) sy &t smer S99 (4) @ = B
TEl FH HaE oD (kataléo- afgw grr
lic) ar s=r Frag gy §1 .
(%) aﬁﬁvﬁﬁwgfﬁp %E%Zq @w%ﬁ?ﬁﬁmﬁ )
FE F G T8l gar g < !
(o) st R FE I (v) siftrar & AR 9
F FEigEged e g me (glycogen) &

(¢) == afxwrax (ner- (¢) & s @i s
vous system) &R AEH- | § fAod §)
Y (receptor organs) T
IE Far g1




¢ sg-fam

gFfeE  (Unicellular) wg @R €1 Rl | agaRia
g R %1 Feren qafaew § % TRl eN & 9 srage
(Coelenterata), whdtgmdrdtsr (Platyhelminthes) gt
(Annelida), ®teeat (Mollusca), gawteder (Echmnoder-
mata), ®\gar (Chordata) wwrfy)

FEGN FRET ¥ afaiR o S WSSl B FARALH
(Invertebrates) Fgy & i ¥y # afeaeFion A
¥ oy aufedem (Vettebrates) #ga &1 @@g § wiivgt 5
Fior e S fvar o wear § —

(1) wawgew WeEwEn  (Protochordata)—z@d @
@t TR QY § RE NEFE afew firea § A
TWH TW UX 9UETT HIOW AT FACT &€ Gl gar |
gfrweitaad ( Aviphiosxns), aamueiag (Balanoglos-
sus) TATHE ATO qF E-HrEeT F gaicrad qiv § |

() ga-wEew =Rt (Vertebrata)—zw faame -
g 7 §Y,000 FHFIX F ¥ gl o g § e oo
Sieq AnEw frodr §) =9 ga-wred § feafefad
Faw@ (Classes) froy § —

(2) ot fadw (Pisces)—3q@d @THT {Y,000 FFT &T
et a8 wefaat faed €

() Forg gwwrErar (Amphibia)—=&H Joco SFRX F
So-wearq axferey froy §) #Haw, 2y, dAWoET
gafefaa amir §1,

(3) Fom ¥Etwar (Reptilia)—FFH Yooo NFIX & g
faey €)1 i, woen, afema, fefie safk o o
& gurca g § )

(¥) =19 ga= (Aves)—387 {¥,000 SHIX F Sty fHod
g1 ggeg (ostrich), duEw, i, ®g Tl
fafsat =t som & ot §)

(4) Foma Awfaar (Mammalia)—39 879 § ST Yooo
FFR F waara faey §1 "G, gred, €2, @i,
B §ATE gt qor@ &y )

gafenz (Invertebrate) wifey & a<fme sfew o



fawg-wam \9

fe=teslt Fgy £1 9 TR HT Seuun A@ WISE-
THIT T qIEATr ¥ g g §

(¥) Chasmaret (Embryology )—zaf %@ ¥ ¥ T

~  (adult) Fraear @F & @it af@sw (development)
T g fo5a7 o wwar €1 afkadw wre #7 ool i
FIWET & qHgT F1 yu-asd  (Embryologv)
TR 1

(1) afediensist (Palacozoology )—amaaiR 9= @i
P T IGY ST FT 9 T & Sy eIt wuy |
frem €1 fog difaay & e @@ wifte & wifaew
(fossils) qedt & mf ¥z fawr™ § &Y @y ad o
frotr & fg a9 = e orgelt & Q¥ wifeew &
Feqge @ GiEETA 8 ¢ !

(¢) wEsRAt (phylogeny) at snfa gfage—ssrgn &
faare & 09 & U F TEAWA Bed § 1

(6) s (Genetics) a1 safmt—war-far & =
F frg 59 QW g0 € THY asuuw B AvE ey
(Heredaty) ar siafesw wga €1

() ar=Tor AT AR A g @AarEt wg-aam w mard

feagsw § ~—

(2) fefmamst (Physiology )—aast awaey fafasr &,

FHT G9T Ao F FF & TEUIT F 7 |
(R) =g st (Animal psychology ) —S¥®T &Fd
ot & STaETT a7 AT & qeAAT ¥ 2o
sifa-gite
(Animal Kingdom)

FETL H ST ¢, 40,000 FFX & o fAoa §1 afs gw awar
qq Sha Wt g iy e & aeqaw F allw w7 W Q@ A
THHT AT FAT 9T A7 &1 gifey WM aCE abr Huy
afcadmar® wbE 1 soFSeT wqg # <ET SR gl S
gfte (animal kingdom) # &t @a-fvew (Sub-kingdoms)
§ atey e qur Rewma @ ga-fEen S 7 f9e
ww WEeH SET & fay ST & ey §) 1@ wEed d 399
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faag-saar 22

FFSTH-—T FEIfaay
FEX—T AT
HI—IAT
e — et

grfr-mirs w1 sadifar
(Utility of Zoology)

g9 # ¥ TO A9 4T W9 T § 05 anfax wivwy & ssaga
SHFIE? T=Fam dua fuaswfaen &7 g oit ¥ e,
I, T, BT, qF ITAFT see@ (industries) q97 w9
¥ aga & Fee s=wg 3

(¢)F (Agriculture)

Safers ot amqafvsar (heredity ) % @ # #mw FRar d977-
91 3 9qY e af o g St AT & qTeq SeR Y T,
v, d49, 1S, T zafe f@1 i § SR aEs s 1% gar
FTXGRT @ &1 39 A0 A% THF HE 7 Fewed (1n-
sects) FATY TSI, TR 7 FHesT AN, A 959 J9T 9
F1 FTH THFA GGAN & AT TP TUT IqS I AU F F4F
T & WIS T IO A § | A9 TGT AHET A1 19 FIgal
¥ Awg § gu ot €11 afk g8 e 9 & giiveTea seget
FY THAT, TOITT TT SHaT-9% T 919 &Y a1 g7 99 fazq+ (con-
trol ) & IUTET F7 FTH F STHT AT T T JYAT AT B =7
F DA g

() Tz qar AT
(Health and Disease)

%@ &9 ¥ SNa-faa #7399 agq & weTaq g @ W
for gn ol %7 =T Wiow, ©ed A9, | F o e
THEM qaT sTATeE Wi AMiaE g9Ee R W O AR §
T AT AT | 2 AT R F WY G A S =e
TS & frenars ot gieTe qar SR ST
AT T ST TR | T 2T T T Ted av W@y ¥ (O g
ST A WerTE F AAIET GO § 1 SHEX A F o g AT



R ST

i & o O FeRmTORn W owafe AT SR Wi
a3 5% o W § fou wmwn w1 A @
(hygiene) =1 Sfaq @w g =Ryl

(3) om qar sEEE, ;| PR

e el rfrfic A Y A S & Forg et o o
AT iﬂ,w,zﬁ,m,m, TH!, FE TANL g gl
3¢ o ) Amr it feaf & T & AR T F
W G Y T ¥ fo g ¥ PRy e ot &
e F e, ST, W, S, S e S g g1 9t
TS §5 SWT T To0 9HeA YEu S gt 31 aft e
Y HSH F wEdt ad atweea (breeding) Tenf w1 wqfea
T 1A ¥ 5 U § afE EEeaT 91 96 5 ) g8 ST g
¥ w3y SO TG & 0 wgfr ¥ ao, sgmer e 8

(%) sg-fomm oo el [
(Zoology and Industry)

TR & St o § w9 e @ § S Wiy
(peads) F staama & <iq & wada (culture) #Q § AXFUT
W T & AR § sew w1 4 5 v s (wool )
% A ¥ A g srg-faem  aemm ¥ derat ek 31 e
T & BN B0 F Fony PR ¥ T8 @ A F oA
fmm (Etomology) st wfaw am gt =R

(%) #FIRSE (Recreation)

woR TweT, fuafeat qeesr s, fafedt 3 a3 oo wo,
arTge (binoculars) r wammm ¥ fafsdt 71 9 grae 7
T F9T S ot (habits) ®1 e S, Ao Y S
(shells) wwest s gearfs gex wimem & raw &) afg =g
Fom = e & & wivew ¥ o W w ek e W and )

srTfor &t e <m

T & TR & o § T e g 2R T
R R Sl S ST I (e g1 e p—
it (regular) six ffeaa @hr 31 s & fev § e
@ﬁmmamﬁ%ﬁﬁfﬁﬁamﬂg‘r gart afysrm



[EEPRERT &

ST T STHIC (@, ASTHIR, FFl qa7 9l I AR (cy-
lindrical) gt & t arffese arse ¥ i =7 swfwa (asym-
metrical) Fgw 3! FlEw R F e F 9w § R A
afuft (symmetry) faedt §—fgas war awg®za (bilateral) s
) Wews fafwdr & sy v .

IO @S W e S e L
AT & FNF  GAE AT §
gler o7 gaT &1 SEST & 99
qrforay | ST S wt wlafa @
fafedy foedt &1 ™ T
agees fafdt § 3= ©w &
adlae W9 gT § St fF AR E
I § oWl qE & g
%%l QT § aR wAL WA o s fufwey
U AR A Al qRAT g1 Aed, FAAl, WA, qget, q9d
Tonfy wiftel § w7y &7 gfafy fret g1

S
Rl
; ;ﬁ'“{rif‘: .1:, f:“a‘{( );:ll " f‘z Wi il it p{gzmj D
2 3
gt i _JL aylereltiiog "; /
e . =\
=g W%m
A
a “‘%:,m
e /:i
! W} ‘PK‘\:‘\ =5 =
1‘} ] !"'t, L == ==
RN =
| ”Q]a i :; ﬁh(’i &T—-— —
REER Y W eyt o
gy, I s

1 \ S it .
b {'tn! ”E},ng' i g Luhf i "‘m{u““ e
TS \\4 gyfqass
S |

faor 3—Wew ¥ agoge fafad ¥
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wifordt & O &1 ag W oY % far ar e & fade g
%, aw a1 At (Antertor) faxy Fgerr g1 AT AT AEET
gre (cloacal aperture) ¥ fige fegm ww v @ Srifea
fau (posterior end) FgewT &1 & & €S wAT F AT F
o e g 8, 9% 98 (tail) TR §1 ardgdr b
et F R w1 oag ww Y e fomwm @ wew wwm oy F
frgz grar § wlaqss a1 dew gag Foorn ¢ 1 Ul qag @
9% a7 SIREA §IEE I &1

[3
{—=Faridr & 99T S W AwIRgEE JuT w3
I—aifirgfe & affeor &t ei@r qwaEd |
y—ifrrex & orequw # Swafrar  fasaEs awee)
Y—fgagf 1 oA aumE

—
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o

AWCAR IR g T-Faa a7 AR 1 0T AeF § &
AR TW &1 T FW & F5 a0 §1 afg aq qeF ¥ @& 0
AT 3TF AT SaA-hE &1 Ao Afa g S ar ey of e
Y qET AT ¥ A F AT ST AW GIGAE gy Al ¢
A SIgRIT FT ATET Fed AT § WSW F wA WM § A I
21 3O w3y oY e ¥ fre oy § R afedw (deve-
lopment) # @i saearet &1 W weEw Fwwr ¥ GRar oo
FEAT §| A W 4 95T S TEI g (e TR § 5%
amt F1 fasgaw (dissection) Wt gfaawws &ar &1 s@ &
T gTH AR A § AR Shfad aear §gn ) 4 Rl R
T OFE TG TgIN |

gt 7 das wt fufs

He% #X &1 (toad) =xfedar (vertebrata) ¥HEA
F A &1 a<feder & @i il § e @ gEsy anadfEs
TR T &1 =¥ g ¥ weew (fishes), gawifamt (Amphi-
ba), Afmar (Reptilia), t{aﬁa (Aves) fx  #faan
(Mammalin) &7 &1 " -

qewtfar Fora (class) F @iw g aw TR H D @@ E
3T 35 9= oK T AT W@EY ¥ | T § Wiy TR
sm-vaa=x (amphiblous) #g8 § s @1 @oesfem, T,
saoar ok afge (glandular) ey &1 &0 & T &
T d ate ¥ e ¥ 39 o ¥ e wifwl ¥ e 6]
firost ey & sk TR qiw affent gt §1 & st (por-
kilothermal) &% & oiq & =X &1 T AWET &
m%ﬁmw-amm%n g FOTE & SR Sl A
(oviparous) 8 & g @8 W {1 W IS W Arg-fAE
(external fertilisation) @@r {1 uwwhfwam oM F IT

&



& eg-faar

3

QT
le) w@F &R g @l
5 ot a1 &5 (radpo
T:‘;gfmmmamqm EEE Welﬁmﬁmmi
55 fex T a9 ¥ §1 3T (adult) s==aT # g as

W FEE—TA feitemt (Rm,ﬁf:gm’?)

=4 e
FHTH 7% my ST {oo0 e et € ‘I FrETT AT
\ = T
Sy e o feher (Rane frgroq) Tl E SoTEEETT

Tog iy
l"f'jl!",u l;p- n {::‘:‘;;?
&M d =T
/{ n\i‘ ):Jk))\ l, 7’;;’_/;?“(‘_‘«?
v ‘WQ; f’f«*‘;—/{‘f”},c_‘: .
”\15 5 Fadn o
/ ;11 1 ’/ w*,?r’ x‘f-‘J
i
ey

f y—Tm Fw o felT w1 seea

- A

q&aﬁmﬁﬁqﬁ%g Steq I35 m‘m%ﬁ{m
e § S5 g% % wT TS AT SHUGR lq—a\.ﬁ T %

speaTe (Habitat)—swr snfidt v =i 27 a<g Wi
e, < Teden < e, e, At F SR ar 5w -
mﬁms‘aﬁ?#ﬁ_ﬁwﬁq—mﬁiﬁ%
TATIL TEAT g f’:'_E"HTgl TEEI F AT 5% RAOEE
:{ﬁ—_rq’?ﬂ'l’q‘”?q—,:ﬁ

72 39 (cutancous
respiration) & F—‘:ﬁ""'t o e s i
3 ST F 4A & R mewfer o o e § R
ﬁ’q’?{tmqlﬁﬁ'ﬂmﬁm’m a”f?ﬁmm
miﬁm%ﬁﬁ%ﬁﬁ TR # ZES TET ST
R AT S TF 9 1 0 S TOR O ST AT Frer

mhq;m.li{l%ﬁm“ﬂmﬁm%—q[g]ﬂ



REE e

SRR HY A1GE §IF 9= F G2eq qyoTa F A A FEHT AT Y o5
= T Y M £ 3 BRI TR, T, I senfy wrd
$1 T F - § 3T T w5 sy TR g
T 94T AN (oviposition) ¥ fewa sar Traer aga
IEF @

R (Food)—gaX war wve 3% o7 9fvg Yor F oo
fasfira ar stfeefir £y & frady 98 a9 S-Sy A Rr
aﬁﬁﬁa@fﬁﬁmmhqzﬁmﬁﬁm@%@ﬁm
=1 & foFI< 5T 31 P S B Towt oM oy wenn
W R ITET wwer fowr e
a2 & ame Y ¥ wmr <@
? ¥ffw froet wim w=4Y Tar
femm (bifurcated) Frar &)
4E Gued! gl § 1 AEE fawTT Ay
Z1g ¥ 99T 43T TGaT & #1% frere
WA & g8 6 FT AT ¥ amee
frwroaT e AR B A s ¥ feg
T I AT 5T 1 SR R owedy 1Y A fauww @
T I & AR N R g Rl ww Al ad few
T T S NeT et 9 ovg G e, Sen T
Y GHSAT § AT AT e FY ammar ¥ 9% §g F SuA
qIAT 31

fafedt qor warl srgat oy g7 oA O,
ATHHHATTHI T8 T AT =T g1 G5 a0 81 @1 /i<
7 et & §9 gawgEfme s (subcutaneous sinuses)
Fia & e us TR wTRa o fors W et 1 B oS
Zam O f{s oTaT g N

Raw & 7y (Enemies)—aw? sfordy 77 q<g #es @ aat
T Ut o 7 F fou o, e, wrgw sonfe Adr N e
3% AT F 9N qiw, {aS, v, s, @, wsfat gatk ﬁ%f
AT ¥ oFe Iy §1 sy Y T @, § ) ovet dew wfaad
str-famr o wavTrere ¥ TR G §1 g AW A aﬁfﬁ'ﬁ:ﬁ
e e ¥ am sy a2 @ & @@ §1 N aga woy 7 98-

Tfo R




¢ EESERIE]

Yow A S wiiargs srar 9w ) e (tadpolcs)f
T N AR wfes §7 & T e, sifecer, gefen
aifs sy &1

Tty ¥aF SYet L AwEy g e o ¥ e T
ST 7 e e s wewt {1 faed wwe F oo
T 98 a9t afwney frest iy f wear w2y F aiw $emr
AR TR A gt T fewww ow § fed de o
TE 16w AET ¥ WH-EE T NN AT W ¥ G T T
9T M {1 A e F o @ T 1y Wy Faee faedy
§ A 7§ T T A AT 41 W F 2@ 4 [T F
T W I TEK g 45 W ¥
T TFD T A T

TR & <7 ¥ I aw AT A e a6 < 52
TR S afE o gee < awe T F 1 TN WE-
wraftadn (protective colouration) #7¥ &1 WY g5
(Fd) wag a7 T a=y % wsere RRESCET
TR T & et e AT g
ST § Pl 9% e ¥ wgt e qea
#&n’mm#ﬁiwﬂﬁq&u TIFT T FIT
&1 s §) T TR ORGSR & <0 F gefae
Hﬁ%z@mia%m%ﬁ?%amn

“w (Locomotion ) —wew ws war & ESiAS
T H IOTS Tt (leaping) wurd<= (swim-
mmg)mmalmﬁ‘m‘rm%m T gaT

O A B E L S NN
ﬁaﬁaﬁafvﬁ%mzagma‘re&@ag

T R fem (spriog) =1 amm wxcit £ wrroer
" ¥ 0T 4N ) doy 97 T AR Too

e ST §) Ehwﬁnﬁmm%mmh

A Y Aw A TR A
T o3 w:?éx%mﬁeﬁﬁﬂqﬁw#
w7 freel ety %%ﬁwﬁwr%wﬁﬁgm

k]



NIF ¥ 2R

FT s (web) $FR UF gFRT AR &1 H19 /T § | GO
(webbed ) fawet i Y fromr ¥ $o% ax ol 3 w=me § 0%
AN 9% raT 1 i B fARESR JoF o AT ¥ s ¥ @
doral § ey o AT 98 WEIg ) 3@ F9 57 IR
AT Y ASF SO FAFTF FwEL -

ASF A LS FT AT 97599 7 q9ASE 7 I7@ 87 & My
oY & 3wy TG S A9 9T, ufears, W, mw (Newts) il
7 4 ¥ afmer (o faRiess § wear & 31 9s & e
1 O < ¥ U & Wer F) froer o well, wfime wk
areRre ey It &1 afE Wew F 5 et avarmd Fg7h F a<y
aEF gRTI qOT § NEw A AwST T w7 SENT Faw Taer
& & f5 ag s
AR & gfed
fear # WESFT
94 fegr # F&R

q gEIaT [ar e
TroE & AfTF
TN T AT
I FEST FT
GHTHT, JIE I
Y 9% (——TTTT THY AT F 7 T4 ACT-
fom it 1 Fag B HETEE
A & fou o 1 qqg F HIC 9 Y AGAT
afys a9 I gy faary §1 SaO@
— gwy I gk fqferm wa € 98
Y ey 1 orar A1 T HOE U AT
AT & | SO qHG § TS F WAL,
feft T Y e Mo £ § g Tt
. FTFL MET g1 Sy F)
Fgw w1 ex-ef X-zi(Croakng)—
p— Tt %y § AU ¥ FOIT F ¥ LRI

fr q—ae s amar  ed-et et & A gArd A L A
¥3F W AT ATAT WET T AgEAT ATTF TS v 2



30 ) S CREEL

il RA FEEa a7 70 3 g T feftay § N NIW
smmemRs A S TR AR ATET FH aar G
2 s Rk G R R A & gAegaT fEd fEt %’l’
yrw Sereqy drdtam (lapax) € &1 ©TEL ﬂra“mva L
S &1 9T AT ASTR ¥ WEEl F a7 Gws) A § AR
méﬁmﬁﬁiﬁﬁ%ﬁ-ﬁﬁ—ﬁﬁmm

T {o—FUEF I dr  Tgmar Y 2wt FRaTy

AN A1 T FT AR A [AY Y T3 AW T FgS ¥ AGA
&= R I &) S (tree frogs) § =Xel s T A
4% T AW ¥ To91 &% araT ¢ fF 92 9% ey Wt
feamd T &)

xiva-feferaan a1 geaow (Hibernation) —3es ©F aww-
ardt (potkilothermal) S5 3 faady 388 TR FTATTHT T F
TAAIE & TAT AR TEA-TAT WA &1 A T 9 S Y-
FATT T TACH a19 72« § e ¥ fafesa (imactive)
AT E TR Fx= = e-Sfmmar sy ) T AT
qEr T WO ITH feraRT e §1 safeud o w=g S emey
R, e N aR R AT ey it ad Py st
4 92 /Y §1 Ot eqr & gARy T aa-frad 72 @@ ww £
HRARAE T ENT TGN AT Fuw oy 99 ey ary Al S
AR FH TR G250 S5 A0 DY B e Y 5 N



AT =Y

g1 gl oA fAvgar 257 F g Ao F gark & SE shae-
P gt €1

HITHTE § A7 7 o7 T 997 ST g7 3 fne afew ) nd
& SR PRzl & ATk e AT A F1-mver 3t & § oo
FIN T §)

Wi fafisaar (Aestrvation ) —adaq & wEY 7 wiq gAR
3 & HET 7 T FOW ST § 99T T AGHT TUFHTST 9% grey
2 Y Ve foeadt, e R e @ an e ¥ g9 S &1
A e 3 7o @97 Y gEy ¥ a4 F foy four war §) 59
frfesa syaeqT S AT (aestivation) FFY g1 91 K H
T FUG-TIG ITHY HT T & HI< AT IH R g, FI2-AHh1eT &1
FHT 72T TEAY T ST S gay Awfaw fgag grr 21

T3

Q——orrg-faeT & ASHAT FT AW WF ¥ W F T
ghaar & °?

¢ =TT I NEF, TAT TNAT F WA-TGT FT I 7 )

3—(%) Yo afaFa Toray & 41 99+ e w1y v § ?

(@) ¥3F FY ATH TH B aqaT froet ff w0 afus
Ty gt § 7
(1) =3 ¥ W@ g TFTL AT W FW G 7

¥—NTF 1 AGAITET FN FeT &7 TEY T W1 agfaar
gt g7

Y—JEF BT qIT AFQ FT q0F T FT ATF-ATH(R
7 s gt vt S § faad Sowaew ug o au
e WY T # TRIAYES @ AT g 7

¢ fauay oX ggT 7 feoaform? frey —

gEAMEE WG e, e (croaking), ¥ew
B fagr, @€ w@ua

O——SAAHTE A HEF TSTT § FT THST ZIY oI § 7
SE W AT ¥ FAT AW E 7



]

qeqiyg

TE-SE

9@ Feg-g65 @1 T FTEH ¥ 9T 1 g & AT An0
# gter a1 gFar &1 T & 3¢ fagawm N Go-afwbaa
Fuvga-fafedt (bilateral symmetry) w=% &1 e ot az
fegaa 7 Y a8} fasroar et 3
e & TTH F TR FY {S5-HAG A1 w ars (dor-
sal side) #gF § 1 ORI A AT AR wA § oY wha-
yid SR L] iﬂ;ﬂ qamwE
gwr=  (ventral side) FEq
Bl d A fal st
aw m gRAfaR Wi
fo® Ft o a1 dreA-
faaz(posterior) faqr
FEA E1 AT F WY
Tt Y qrad ar REw
WET TG £\ WeF W
T FFER (boat-
shaped) gt & wrafy o fircr aver qaver e v o e
gRT T 31 7% arated (streamlined ) ameR 5% et
St ¥ oy ox weagd s (adaptation) &)
AT FT AT 1@ 4w F ey o7 wwn T—(2) faz
F(R) 7 (trunk) 1 ¥ow F wda o< o @1 o frar &

mﬁnéamsrmmhﬁwmﬁa’m%m ¥ fray =y oY
AT 79 ghoar et &

faz (Head)

¥ w1 fa v (triangular) RRIE R S (ST

4% 9 (dorso-ventral plane) ¥ wwer @ar & fae 3

AE TRT 9 T T (snout) Fay § ww A e
R



Fre-arafa 33

gla § AT o1 mer (cheeks) ¥ eyra & 3o e wa
(mouth) TF F17 ¥ g T aF ST | Fowre 9w 7
¥ e A AT wgedr 9 R owe¥ ¥ fer @€t A
¥ A g a5t g A et N w9 W fod arav ¥ ok
ST 1 W@ F a2 g I AT 7A€ ZF WHIX qEF< e oy
% fF 9 Fae aan-foRl (nares) e & 7A@ 9 4 GwdT
%1 MY are-syex (valvular)awg awfer (external nares)
d% & fa ¥ gty FY &9E 9 T gy &

T F 1Y 9T g fax qa 5P5eT feat 7 fw @

WEF W e F AT TCIT THIL F¥ giaaT wgy gt g ey
FHY 98 1 A9 aT ¥ -
. SaF FE-aS I gra gl
FYSTar &S fae FEAY
@ (Id wq) ;AR
gufera g d == %
a2 AL g AT fx &
ared (lateral) Wiy
F feaa g% ¥ i
AT TN AeH ST gt fearay § fwy fag qamd 39 @91 )
T T TR FET O AT T @A §) Wew B O A wwdy
g (upper lid) 1Y 9% e gt § ferg frerell o ST
X FrEY-aga faae g &1 AR gow {5y GiEredten ek
(nictitating membrane) FgY § @@ AT IIET FT § A<
FAaelT 9o F ¥ 9T WA ¥ AEAESAE 3F At #1 agd
Fag T ErEFL R el qur svx 7 & grivsro garat &
st A T T gHaT S|

T 7 FJEe-w9 (external ears) @ W ¥AT I
& 3 AY aar NS FT9 T FT T ASTHE 92f grar & fofF &
eg (tympanum) FE& &) TF 9at FIH & UF S F1 ST
g I HeT @1 1 ae-wew 7 A At qfwqes (ventral) 9
I TS F IIT-IAT CF TF Fro7 g 9T g § o e\
FYS A7 Awer-An FEY &1 T BT FOHR 4gF =L o F@T )




Y seg-fase

yg (Trunk)

ferc Y 9Y€ T AT /9 AT 98 (trunk) FEEWT G 4T
7% Wi P (g SRss Wi %S, a:r et ar
1o T &1 T qEY A Qo § fe g@ AT AT AT
ﬁm@:ria? wa@gﬁmaﬁm% 19 da1 gt g W
quegag A w41 T W WEIEE F AN F & aga 59 e
T & ST gE A FEY A RO A ¥ AR g tn‘fn
@ ¥ 4T T TqFT AAY 5 Ag F AT T T O & WS
i fire e & fored qreTa 771 awedt (bottom) ¥ AT Y
ZX qToaT ¥ 7@l 39 9T |

Yew B @1 F, 79 a7 owed (slmy) gRT & HT
gaFr A ¥ dreT W N §1 9% W & @l ¥ aga-
4 git 2t & Y fo wer Xer F gurax QAT AR AT ¥
18 1 R G et IR § 1 T ERATF SRE-oEs TAH oy
(dorsolateral dermal plicae) wa &1 fax & FO IS
sy @ R GF FIOTAT =477 g § ¥ @ v (brow spot)
FEY E1 4% ¥ew AR v o1 fag W § 0 Y e F 29F
gast ¥ farear qn

R TR &3 EN R AEF a1 s 9 uF Fa€ (hump ) F1 fww
qET 1 A ¥ ag Ay gae Nfw ymer a dfEs-afe
AT Fior s Earmamy| & N E SIS AT
FEia U ST & fdy Srewe A waigEt a (cloacal apet-
ture) FgY §1 g REHT AL FR-FMEFEN (reproductive
cells) AT aEX frmed ST §1 {8 & T ¥ FIGH q
g ot gt a1 Afew e & Rod 1A X ¥ 5 99 v
gag 9= fasar 21

wE F e fl y awedt et (fore limbs) MRy .
Wt fro et Wt g | st ehiiar smary sy g e qeame
(hind limbs) @1 frodt el afys ot Ot &1 waw vt
2 S T WY A o oy 7 A 4w ¥
RAR IWLAG (upper arm), F w0 W GHATE (fore arm)
ST A % P <@ 8, gew (hand ) Fgen ) ge
wars (wrist), @A (palm) ¥R are < dafeat o6 3



TG Arpla W

ATETAGEERTY | 7 Few HomasTo 3 auel (first finger)
w1 afvas = (gla ar-sls AAGRs

= A FTE _
99 wag 9T AT 1€ ¥ A1 A1 T SR-NITe gl g e -
gasiegear 92 (sub-articular pad) F&F §1

FTST S FT g ety faee! < a1 e afas ovg AR
(muscular) 2 E) freeiees s 9™ o (thigh), 7=
AT ST (shank ) < 8% 919 STAME gre@T (ankle) i
aferamr o (foot) FEewTR | AfF TXES [T TIIAEF TAT IR
TP & T F 2 | 3T FTICH SAHG7C0 T F SHT LT S
qrg &1 9ty gqfout fagoey ¥ o=y, Futles dqr @TEAIC
(webbed) 2WY &1 ¥aF 3 afwrTeN, wEA AR AreRIT B
T 9% F smarkFeamarR yfa o fem (spring) & ¥R
FIEFTE | fT AT G R Yes F7 AAT T e FrEA
TXAEHT AW &7 A g gS AR frodr N gew  qar =wA
o< 1Y %7 A1 4 T T AE F qg 999 TEY F fag
&A1 A § A< ArgE ) 7 Ao et e 1 SerHT g
BT AW AT § AT El AT S 1

< AT | HIw § AR

T YT F AT T ATRIT AT R ST aqen afas gay
(muscular) &Y Eq@TATHT TS ST FI AT T 4T T
AT &1 7 F faT #7 ¥fayts wug W eSS 91 95 G980
g1 AT FY &g arfasw T g § A AT AT @ FT I AT
AL HT FTET AT g7 81




£ eg-faqm

T
R~ 7 ATty A 99 AT @Y ¥ -
Fr7-gra7gea (adaptations) frwdt £7 gt %1 FAREF
oA FU .
2 (%) ¥ ¥ A i ¥ e g S A
AT & feqa 2 £ @7
(=) et & gad T es W o g T § g4l
Tdr grar) ®r?
() Yo 21 S 2T R S A e SET gt
g1 a4t ?
37T AT AT AT F FAT AL GG
v—Frerfafad w gag 7 fecfmat fodl —
fafaif freel), w1 &re, (brow spot), FHAEE,
Y& &% a1 TS, AF (web) TAT FEAAT |



o 2

iﬂmﬂ' (Viscera)

FFIIGM QAT I I ASF A6 A€ g9 21 Iy Y Iy N
¥ ger e | R IER AT ATdET qag Ay gey @7 F
fFAR-FFTR AT Y IS TF FTeFTEIAT TITHTT F7 9971 3) IHTFT
AN ARG TT RGN T W R faare dgaggn av G
(coclom) femmg & &1 39 T&T ¥ (A& o) Wigd a1
wiqen av faqw (viscera) FEI {1 TTAM A O FRGT @y
F fou AT St S & A9 foa sradaeT @1 dRIe TiEe
Tt AT 7 FTeFT IIIT FOWT AT & Tv &y -

AT F AU A & FNENE 9 9T I FT 9REIET g1
{heart) T § 1 FEF AT ACCH gL oY faeedy FRT YA
TEaET AT qqFeaR (pericardium ) FEF & | THHT IEY, Ffs
AT AT FTE T RS, FAwEas it Feor ) suw
TF HHTTHT FAFT-95T g AL @ATE A1 A1 77 (shocks)
FEE RN W FT@IE) g F TN AR AT 978 & gL aga
faoew (liver lobes) g1 &1 589 2fek @a7 =ad fivew W ]
freg arat foes Afgd ¥ 79T QT g AR @ &Y fvewy | da
AATE g AT e T F wwte g or w1 frem
(gall bladder) grar ¥ 1 38% R 1w %7 faw (bale) W R |
TFa-fusHT § A g U AT waark (elastic) BHS FiF
7 EH TR FAO A1 T IW GNEFFL T -3 g0
NI TITY T T BRI FT ATIY AqQ ALHFET F T F
g faars g=dl & |

AT F ATC FGUEF FT AW AT A TFT 92 araewy Fagrd an
3 ag sngrere (alimentary canal) #T @& ST WOT R
1 zawT awet fawr wfawr ar fdee (oesophagus) ¥ ST
ww § foeg frewr wmr aresifew awa (pyloric valve) g

R



3¢ stg-faam

qEeit Q1 EEERE T qoaT § | S gtg I AT A TR &
mmrmﬁ,mmﬁnﬁsﬁ%mmUMWaﬁmaqu@aﬂ ;

l

lﬂr\

;.‘\ho-

d "ﬁ'jq
NS
7 %\\\

SN, :
(3 X
NS
srerasee ferg
RS A
7

- 9 (Y—WeF &F AT
z.:?:gm% QUATT T gaeA a1 Sfemw PR § 1 |RS
»F8tea (coded ) Tat2eRr & and wiT ﬁ"f’@ff:’{l‘cﬁ



[T, NOUBORI S e

FIATT A

R foes fa qag uFUs GesT adt aly a1 ggam (large
ntestine) FART 1 AZNS T NXITUIITA ZRTAT§ 1
ZgaT AfaH W sAESt (cloaca) FE@ET E1 A% FSVCH-AR
¥ g% qEX GOt g1 SHIST, TNy, SYREWA, §A a4
FOHT § T7 ATFT Mgear FA g1

AR AR AR & 417 faest yadt g8 oF o=, T
Ju7 srfaafia AR A1 aftg @it 3 Y swatem (pancreas)
Fea g | R F A fd ollv Tgk s1e W F7 faesrar wigy
(spleen) Bt &1 ag foAcsT g ATRIT 91 & TaT WaT &1

HGITATS H TF AR fagw = AT 3595 -(kidneys) iz
saafzat g s gl o WA o7 gaw IfeaT e 1o &
g feaa iy €1 % aRY fFde ik fasvan g g
WY P ST #E U AN &1 AT g Al femd
T UF g4 T fredt @ feR eyt ar gReT (ureter)
FEJ | TAF IFF F7 FfATS T8 X Afrafae ArE AT Ao
TT %Y OF g e (suprarenal gland) gt &1

TR ¥eF F TT 990 I FHT0 aag R ae M F ey oF
T, AT, T W #7 guor a7 feq (testis) g@T1 A
AT U IF AT WRAL | AT IOUT a0 R NS 7
et Aoy & AEILH AR FT TF T907 J=7 8T § fady qan
favsw (fat body) #'w )

1=T 3% § Teds g9 F7 AfAYss GA8 TWUF AT drH
%1 sferEm (ovary) gWT &1 B ¥R d 48 SieT, ¥HR, WA
(translucent) 3% stfrafag s %1 v § g Wig qar
| gora fyvew (lobes) S g€ & wg =T =TT fF a8
A HeF g as Sergard ) @y WA WY afaqT
3 ST {1 E9E A9 93 I § S S0 F1S IT FEN &)
s areTary A faed kT 3% 3 wiayss @y ¥ Fur @@ €
ART R TE AT AN AEE Y [ Far-faves g §1 T3w
ASTHT F MY W OF D 95 el qul Fefoq T gl 8
fry aatese a1 aswifgdt (oviduct) F3& §1 X% Fsarfgt
FT 3Tt AT AT A7 55 TIg A T gAY AT AR H BES
F ArAT F gHITCF ST @0 LGN H GHAT | 59 S7 7 Atfecun



EL sreg-fas

T gt (ostium) TEH &1 ereanferT ¥ fr@et Arw ST AT
WY (ovisac) a9TET €1 W a1 UFT T &1 AT A
¥ S FHICHT I AT F Y65 OB TR God § | FICH A
SR T8 ¥ UF TS quT o faeet a1 4 o WA |
oy rm a1 g|/A wvex (urmary bladder) FEw §)

qfetfhaa ar sTai
(Perstoneum)

il #1 Mol gag Y ges< wigh ow facdy iy efay
af@ifmw (perttoneum) 5 &1 9 fawdt & R dova 4t
¥4 Tt Srp-Sr AR ¥ foy Raw F g€ F g9 qurged &
¥ ZIAE T [T T F7 TGAT ATTLF )

T 2T F TG YA A (83 qOg & T 7 achaw
FIH I7 T2 98 QAT &1 T S AR w7 afyt aeg wEn
Frageraferaiet fE) Rl (body wall) ¥y dom
(coelome) a1 3FET AT} 1 THR AAAFHT W WATE oY

'?'Ifﬂ%ﬁ’ﬁﬁﬁmaf 9zat (peritoneum
T AT AR Y Ry -t ¥ wT S AN

)méliﬂzm%



EARER) - 3¢
AHIT ATHT UF AR qqArel fAeS! auET § MY 4feed
( mesentery ) .
FREVRIET ot it S
T & fafrw
AR T O T
§ aiay @1 I
AR Y F
TEAT |
59 FEFTR HYvey
g UF g9 ¥
I A F FIT
EEREE e SIL Y
AETT AT 9% (5—NGF & FIY-AW HT FIET FIe
TATAT  TEN ALY AT L
feafe & aqme et dm yELFTEm g 99 ST 9T
F1 971 fov srafafa 7 N9 o ¥ e @m g ofefmn W
qxrgen Jm3 (pertetal layer) wed €1 T¥wT 98 wwr Wt £
FTAXT (viscera) H19R gt § fawww Suww (visceral layer)
FEWTT & AT Y W SR ST Mre-ATe & fafaw wrn ®
wTH W GEIAT T § AR (mesentery) FEoTl g1
755 qag ¥ SR T awT ) Y F w0 qa-q<fad
fars @@w (sub-vertebral lymph space ) aw srar@ zws
Y Forvd T ST 99 ¥ WAIGATE 1 T ¥ ST frow &
T 9 F AT AT FT STI9Y 4304 9@l | A 9 I3 g1 7
Z2Y gEUTER A1H &1 faeer ¥ v war ) wg wfoys g &
fre 20T § AT T TAL-9UX ¥Fd fvew P € oY e Sy

FH WTEN

YIG-HATS
(Neural canal)
Fram (coelome) AR TEIE & I8 qF 7 FAHT
I G § 1o gf ow 797 fueslt § f99 waxe av absrae
gy §1 g d whwes (bramn) Far Q-39 (spinal cord)
faea &1



39 Wﬁ-ﬁ'ﬂ'ﬁ

q3dq

~—NBH R TATH FIA-H ¥ s (viscera) ey § 7
7 FFW gfina (patted) 3R aW-RT agfia g &1
, —3f@faw (peritoneum) JaT HYET § HT AT
$ e A F i T
3—35-ET # feaq ol 13y 7 Pawafyg auw w0
~ ¥—T g ¥ 9FF AW 1999 PAw w7 w0 fax )
L gAY Wl w7 A fe
4—AaF F q€ FT YO A1 9 g29 2w F7 Y Ty A%
AT AON F 9 fowl )



e &
T FIRTF ad1 fREleish

Yo 1 fawa Ao F0 F T 96 a0% ¥ fafra o
Y AT GAF AT ATAAT § 1 FHT THFIT & ST FT AT q@T
7 7 oFrs sy a1 &« (cell) gk ¥ frw s wEH
UF-UF FE AITH AT AT, 3w S IFT Afqwmr 4y
7 57O A7 FAF P $ T § A g 39 fre AW &
ST F QT 0% FFG OF g7 HAASl FT a0 AT 1 g THR
F SN Y afAEeR AT gEnm e AR aRRegeR (mult-
cellular) o7 agmifamm 8 50 g1

_oE R PR
T gq99¥9 g% '
defiy

(Hooke) T spcrdemiys 3 e
S SR s o :
¥ ww (cell) peay B
qee &1 | T
frarar! YT F
LISASELIREEEL AR AR
¥ TOF W IS
T QAT AG GH
Ff AT FIS
s/  (cork)
& 9% TFTFE H1 w—refus T
ATEHERIT  FIT e s
@ ATl ¥ F oy ewey &9 A g el (Corts) ¥
gooR o F3@T1 gwrd (Dujardin) 59 #90% 7ard & wewd v
HA GHT AL IG5y qenie (sarcode) FAT faar1 wiw A
(Von Mohl 1846) ¥ 53 aweafy & a1 Mifwmely # &y Al
Wro 3 3

I




(Q‘&’ seg-faarT

e T Seraww (protoplasm) ¥ AH ¥ WL Y
9£¢¢ %o ﬁ"ﬁ'&g{l&ﬁ (Max SChulZB')%a"ﬁ' T FYTF T
g forg e i ETCoToR T ST A1 Fpawa § freard )
T REreren s framt F1 i s g
e % it g a1 e AT (shape) ACEE F R
v 70 T T F AET T T (structuse) AT AT A
% T & ofEds faed §1 g o AR @ Wer Wi gmd
¥ fog g oF Sefs (typical) SRpAPERET A T AT
srefs swg Siimw
(Typical animal cell)
seRw BXRTET ¥ A I O 959 &F waer fae St § B
e ¥y (cell membrane) F& &1 aeafa-FifirwTa HHHwE-
fuf (cell wall) Y & ot fp Y R worgg T g AR
arrk X Fgen (cellulose) Y =Y &t &1 wdw B
2 & s A A e T At e & —
(@) wxfrerem o1 FRAWW (cytosome)
(1) vrEremw a1 SR
(R) ¥ (centrosome)
(2) @t e
(¥) &g (fibrdlae)
(«) T
(%) st =¥
() d7se (vacuole) a1 arfy
(¢) Hercerioms g {metaplasmic bodies)
(%) coEwT AR
(1) ¥ ar afemm

(2) =afrea I

(R) ~afredicersn

(?) “afaedier

(¥) i ar Fawaen)
(=) =gEraew—

(*) aErar—Afen a1 Yo

- F qorar W
AT F W%@W(qm AN

Plasm) a2 §1 ar



ST Ty fgelwe 3y

TR § sy (absorption), @ (secretion) e,
IR (excretion), SIEA AT IRwwArEAT (1eritability) v
YH® %% (centre ) 31T § | 93 A W § fawrfrer frat o wwar )
TRl gl W (layer) @t uweaww  (ectoplasm) stz «fiwer
I $t gerary (endoplasm) FEy §1 wEal T & A
T I ETHT T 98 O & 4E7 feard wwdt ) vy ang
foredt & vl &7 FrEEioTsy fege O 91 76 frars =)

() &E@m (centrosome)—HifsFT 7Y fasmi (rest-
ing) &Y wraEar § ¥ G I AT Ay T T Ay
79 & 9 g G fAear §)1 90T YR § U s o
grar & faY ¥dwwme (centrosphere) i §1 3% fiw §
s ©F Frer gt § faw dfgsita (centriole) wRy &4
faamit ey ¥ g fafer g § ferg wtfimeer-faes
(cell division) ¥ ¥ ¥H@ WM HAT § |

(3) mweEraters Ffowd (cytoplasmic granules)—
Ta SitgaE &1 o iy v grEtenw § @i sk
FY T GIE-TTH TG ST THAT §1 T ARSI AT (mito-
chondria) a1 sitesit &€t (Golg body) &1 wre waw &)
U TATH F ATET AREHIOFAT D TR A TG
Fat ¥ fawar 1 4 ANV wowEh (rods) swar Sifwy
(vacuoles) ¥ &7 4 ey &1 7 R WEwST ¥ OF 44w
foaR gu a1 st ® f5dl OF W @ 35 WY £ aw ak
0= 7 FAEET 3 99 A T JEF HOEeeT O ITNy afaw
grard Pred § 1 58 TETEAF FE F ¥ 7 qfadw oW FT
75 7 & fF T TRed SRE-9eEy (cell metabolism)
T grr &

(¥) vitest @Y (Golgt body) ¥ w4t ymx a1 7g
Fifawre § frear §1 98 IHEEEE F 90 AR UF ww Sy ©97
F a7 9% frpe el 0% &0 A faomr 1 5a% 1 & g
# froqfm woas &1 g@r &Tm R fF § wmre (secretion)
Sy werEEE &AM ¥ agEar &% )

(v) @g ar ket (fibnllae)—sw ymz & agw
grERcET ¥ aY g1 § T 3 fw gl Y fifewven §



3% v faar

fry 31 T ¥ fou Ad vl ¥ 8 aqw (myofi-
brillae) frex %1 375 % aufeafa & wrew S-Sl ¥
fagey 1 o A 3 o o A el (neurofi-
brillae) afasaitrTeE & Met §1

(¢) wawvar dwrEter (vacuoles)—sTEY” 77 -
Ay & TF PR A § St AR £) e T
%7 95 T A0 AT L faY & @ (cell sap) &7 21 K-
e e ¥ wiferdt § & Y 1< S 6y F—(2) A
(food vacuole) sm (3) wewsi@ =Wt (contractile
vacuole) | W qIt T AT ¥ TEA GO0 & AT FAAU
gt wfafm 9% g7 599 wqrai ¥ 3T FETeR 7 g
IR E 1 I=T A T wegsi A7 wfwnn § et 7@ e

(¢) ferafems @ad (metaplasmic substances)—
%5 g 1 fadfa o= off i § frft €1 399 s
(glveogen), &5 wr @ (fat ), @@ (sccretion) @
TEETHED T 2 E

(=) =% a1 wuffaaa—

T T AT AT 9K A 91 gErr (oval) gar
21 wedw FIasT § 9@ UF { Aafad e §1 55 T
A2 gE 531 g § Fay safre A9iw (nuclear membranc)
TR0 §1 98 I ST 91 SRERE ¥ AT wd1 £
Ao ¥ T AT ST 79 7 T £ Ry safredeaw (nu-
cleoplasm) a1 &felifers w27 £ 1 597 FRER T e
EE (::hxomosomes) 3 8\ wegen 5 fafeg arfedr a1 -
=it g7t o fefe T A S g 1w q e
T a1 &1 wafysdrad (nucleoll) 1% 7

" ST T A A e £ 9w

7 fmert 3, Fifrar § 6t S, weree § w1 et
X o w3t 3

Fas a1 ferw
(T1ssues)

Gammmaﬁ?ﬁﬁlﬁq’ \3'22:(‘(. ® ohT :‘\qﬁm frfr 33

W A I 0 T v e Ay A



ST Tur fEReNT 30

T AFS | @AY A T Fram, Esrt@m‘tﬁ* FTH FATS a7l
(labourer), #ost wweka =gy, et IANET g
FEOW & | SRAF 99 & SN ATH-NIY 99y § 99 e § o
I @A-AE, TAA A T sy F aeT gy oy 3
T T F ST G B ATTAFT AT B & A F 5T T 37 F7d-
FIAT G R GHE T FoAafeqd g=ved 4T @ar g1 3%
T IFIL agmifaata Iforl &7 amer Fifwwrey w1 W S\
T & ATTT T fFaT T aFar e | TF & A TAT TF G-
AT FTH FEATST BATET F 98 71 Ao (tissue) 773 €1
Sgell F TR # frwfefas 1T 761k & oaw ooy § —

(2) ufrfemw (epithelium)

(R) =afg a1 €At sgw (connective tissue)

(3) I Ha% (muscular tissue)

(¥) s@n fexp ar afast saw

(1) cfEifaas (Epithelum)

mﬁ%ﬁﬁmmﬁﬁm AT A TG GG 1 TFHA-
1% S &Y TR R aw B 1 @Wqﬁmwﬁ’ﬁ
ST T AT, $ATRT, ST T AT AT & o Tt

““T“ﬁaﬁwmqm%\ <fax arfefat, TR
ST R R 908 S T 3 waw A o O &1 g
FIFTEAT F TF X 3 G fa5e Y T TI90 IRE SEq
o7 TFEY R [7rd a7 defd (matrix) aga € aew
ST E 1 FIRTHTE & AFR T AT AT FAD F5 AFICAHT gv
g1 97 cfehferw sifved oF & ofm 9 ey & @ 9%
aea-ufrfifemm (simple epithelum) w37 &) o faode
ST HITETE w5 IAl 4 gT § 91 O €AeEe a1 e
gfrfifema (stratified epithelium) F8¥ §

(7) s wfeifaaq

FfEE § amR § oMK 9@ ufifens  fr=fefaa
YFHX & g1 9l & —

() wemmr o1 wEww ghetfrar—sg e F ofed-
_Fow &Y sifareerd e g T ST gt 8 fiF S B
m%ama’amtﬁr ’z[,ﬁaﬁé'fﬁ DT E | FETHT e ATHF




3¢ sreg- e

m5mﬁm€m%|mﬁm@§aﬁwmaﬁﬁzﬁ
H fr o AT Y freet &Y AW ST &) AT A
o g TTged & 4 O a7 ey § ey s Faree q it e
(pavement ep theltum) # F3% §1 98 gftrad (perito-

neum), 39" sfafoy @R =faT =g ~
- ¥ faear g1
qeavdifrmm (endothelmum) & €1 '
(=) w:ﬁ Tt B GRSz S & T FI-
} TG Fee (cylindrical) A
ARSI SR
(gt sogl) s 1

(striated) €W & \ TE THFT @
LI ﬂ'ﬂ'ﬁ'ﬁ»ﬂ::ﬁr{ e ¥ (b
1 Sﬁ"( m N
(ducts) st s o8 7 ﬁmﬁg
(z) dfedie a1 Afy ofy-




Srfor-F Rt AT et 3]

R Frow 0% T ST §1 7@ IWCE Faw
T AT FUCH & @@T A0 ¥ A5 NEeniews W
s (cidia) frad <@d §) wedw @ifera (alum) 3 sz
T QT AT & (basal granule) grar ) - w7 difemrr
I GEE ST .
¥ = () dar
g1 7 TRER
farra gag € &
FET AT sy
A feafa d AT §)
TG WHRUF IHe #
g STAT o FIHHA
grzamraf s @
et T AT F q=
g wrt g1 wEa
STIATHITRS, 39%,
FHEI HIX TehT-
TS F wawm ¥ A
Ty afw iy 9w
st & 1 Sifear &y
"xeantalsynch-
ronous move-
ment) F FERAET
FY 41 T 7 YAE A ST 1 FF THI F1 ufudifoad as-
arfet (oviduct), g55  afewrad (urinsferous tubules),
< fipart I7 AT TV, AT FE &Y IR-AS A TERN F IFW
ey § froar &1 ST ot & 78 s ¥ g ad o
TEE WATY) T NFR T FT Swgar | difeat qedyar feeey
CHICEIGI

(%) afamsaxw (glandular epithelum)—ag #ITF
T A FrowA Ufrfifous 1 et g1 3@ T ¥ FaF I
el © T (sectetion) AT g Ay §1 afUE FTE &1
DT 22 W ¥ Ao 7 S Y anar a8 g




Yo sreg-feamr

& T ST qrEreed dees (granular) g g1 .ﬁa?aﬁ
qat st afeg 4 frevarel fafaw see F1 wfaut ar W@eE
gt T ¥ gRefow ava gt §1 W & agar it
& SF< &7 g § —

(%) gewtfemta (unicellular)

(R) sgwfasta (multicellular)

us B ufraat, S F99 gF STy a4 gial g, a€y

atq oY cofons e ar &7
e A et €1 4w e
ifed &7 FIFE Hra-ar
7 foadt frext § ¥ wafer ar
Ty (mucus) 937 F@T §
¥ wifrer ar ufg & FOd v
A Aagem e g g frad
qg AT TS M@ § | BF A
I GEET AP IR AT g
war § forey gy daee de
(goblet cells) #F 3§

v w afesm wfeggi
TR g E 1 AR &
sERd ggaex (tubular) ar
gaedter (alveolar) g/t § 1
gra & B e 7 fafaw v
Y & (sumple) i< age
TR AR gereiters wfeorat e i §1 wR@ gl e
HEF A F fawedt §1 wYor Y = e eierfat
Telaw MR (coded tubular) 2t §1 T wfefmi
TR §%Y §1 ety F PresETeT gt ar ss< ufrmt
T AW (compound tubular) gt £

(¥) w335 Faw (sensory epithelium) —ag W sy
e 1 T g 31 sE S T IR0 T 9T
W 939 A% (sensory harr) g E ok freet o
TP gy (nerve fibres) & 9 @t &1 W wex Y




SRRt QT fRee ¥3

atgdifoay Wear  (retina) sitedaey a1 smor Wy, Sy iR
TR ¥ FE AEA A ey |

(%) sfAa=ar
wmmew (Germt
nal epithelum) —
g THFR & FAT
F RIEE AL
9z garET (cubt-
cal) gt g1 %9
ST T Uit e
asma (ovary)
qaT g9 (testes)
# fawar 1 @Rl
e F fearm &
gy forer (daffere-
ntiation) ¥ AL

egg) AR
gsgi)m) a:;? et 33— fafire ST Y aferd
(@) gy ohefifmw O
edreree ufefifsaw (stratified epithelmm) & -
FTaT FY 5 99 gt § | @1 H1 gfEte (epidermis) T SFR
3 wfrehfo 749 (A KT € | 590 @9 ¥ A FfrEre 27w
od 2t & Fr dewitfram 3uR (malpighian Jayer) F&d €1 %9

s %‘Dm : = - ﬂ:l' i
SEeaT s s s e ST a‘tra*tf’w:
’ S FL @A

rqﬁgﬁm FT @AAT EYT

ﬁw@{m 2189 W<

fogar  w4-

fry R3—wdrwns ofirfhfery Te FIEFY

Frat & 3 gy SR FIT AT AR fawwdt st §1 R faww
¥ ¥ w99 ST RN § AT § TTH AR d &
g UF T EETE T awary P wifer (keratin)



. steg-faae

TE E1 g THIT T N T AT B F gAY FQ W
& wawg ghrfferd Frd g1
afcadiy ufrifmw (transitional epithelum)—T8
TR au A-AEAY (ureter ) # fawar €1 T THC B FIE A
St it 7 SRS U gt & W ) et ¥ ¥ 0w g
% s e Tt E R Ea T Rvfvfoaw g fafwe faest
arTr ¥ G wFdr g )
(3) Ffweg feg a1 wOR Haw
(Connective Tissue) .
wfreftforT & fArdiT 57 WHIL & Faw § §reRaedet Iad
(mntercellular substance) U ¥ aga A& W
&\ zafoy 39 TFIC ¥ FaF § Feas g o o defo
(matrix) Ffgerel F7 afay afas  TRTY gET §1 T
T FT HAF TF AT FT ELAT ¥ AT TF FAF P gL HOF
¥ fiear §, ARG AT FAFT T AT (regeneration)
FT E, IR Y TACH 597 FW @ Fly 7 QFAH F@AM
BaTAQR A 90 Y wwrw (skeleton) w7t wvar
&1 T AT e T e T B AR g —
(1) oo feg (ateolar tissue)--7g oF gy &K
T (elastic) faeht & =7 F fA@aT 1 39 WHIC 57 O9T
i N =T ¥ A9, 3
v i S s B oo ] 'q afaw, aywy
T et Rk ' (mesentery)®
T g7 Tl
ey, W oW she
R\, 5/ N afefmtadc v
7 e AN fafrm aly &
=~
oard ETE ()

..|’
afNRE § AT @y
forr R¥—ufiion wifres fiog m%!'ﬂ‘rﬁi

T T TN T A FaFeH 0F waewr g FATATE 1 NIRRT
m%ﬁ%ﬂwﬁwﬁﬁm#ﬂmﬁﬁ (fibres) sz
ﬁmﬁﬁﬁmﬁaﬂawmﬁ&mﬁ%ﬁél

eaarg (whate fibres) wgfamarc (wavy)agr ﬂmmﬁaﬂ




TR a7 et ¥3

dzew (bundles) ¥ g% # wvama (collagen) & a3 @iy &
fffﬁ’i’f‘é‘trm“rﬁwmﬁ%ih (gelatin) T 2| TEew
T 7S F w4 5w i 399 vl g (yellow
fibres) qeat & FHGTE AT AF & ACTAT B wWAE | G,
w1 AT vt 0 1 5 & v gheteR fray weror Sl

T NFITF HTF 7 A9 TFR Y SifgF faot 81 397
wgstentee (fibroblasts) @ (&%) @R o qw 1 frfor
FW &1 BT Tg NN GO ThY I F aseq ¥
Faad B § foeg 1 avgal F1 Ted FAS BIdso1e Hefad
¥ foaR gu faed €1 ga YA I Ffwsn Svaey (phago-
cytes) ar fgfeavargza (histiocytes) Fgowiel =7 %
FIOTHTHT BT TG F AFATAT AFTTHIRETE | o7 BT F1e faey
& YA FE T A @ § foodlt 4T H Qo AT g 9 gt goar
Tt g4y ST i EgT A7 WAy 9% Oy §1 OHY UH F S
F1 ey ST €1 AT THIFT SifEren F1 qre-dew (mast
cells) Faa &1 & W sk % atfrafing AR A QA E | T
JEFRAFTR AFFEAFEIATS | T9F F & TETH S YA a7 8 1

(1) W argwa a1 gre wEaw g (White fibrous
tissue ) —3¥ YFR F FIF 7 o Qw-q@g (white fibres)
fasd § S ase FTTA (FEAL T TR 68 WA &1 Bis-
MNewTe g7 gaN-FaF s (connective tissue cells)
Y Toeg & AT ¥ cdT e Wt € ey ¥ et qur ow
AT AT §1 9 FHIC BT FAT T AT AGA AT v § AR
a8 wareTa (elasticity) ¥t g1 7g w3 (tendon) F ®w
¥ frwar & o qfkw F7 AegE| (periosteuny) ¥ FEAT {1
FHYST 7 1 & FTO07 5 i 4 €99 §W ar ¢ foeg @
T3¢ g GEa |

(1) =sy s@fees Faw (Yellow elastic tissue ) —zad
Fae N arg froy § Ay ST AFE STF § FE S ST
2T &1 TEFT gaATaH I g At e (ligaments)
€1 o gfgedy FY 9xeaT T9d §)

(iv) wdras a1 g fyp  (adipose  tissue)—3g
QIATT TRENS FAF I &) TIFAE | 49 TUINY S FIfrarail



e srrg-fawm

(connective sue cells) %y et ’5“’ Wit 2;;;;?2
ST IEF ArEE-
oTey ® ANTAT
5t #Y FTFTE
Py g Pet
RGeS
PrasT =T &1
uF qEY{aanrar
& oY AR TSR
FI fagFEH &
qaer o & oY

I & it el
AU A E L T TR Y Pfrwret F e & feT T
Yot TS 1§ | FIAE 78% 3 qur et sl gleedi F1 dia-
wwalt (yellow marrow), H¥wd a9 & O qOT ERATIT
(pertcardium) ¥ fawar 31 Wil ¥ £9 WL B &
FE TN F 0T oyl TS o) e R
AT I AT Tl Y TR AR o TR ey vt v afw
QAT 1 T & g TAAY AT FY GRY I @A 7 W ag
TgrTar 3 &1 S (camel) w1 FEE Wl w1 owwr N &4
aragrFar B W I 9 § amfeud (oxidation) ¥ wrY
Tw g § P Wrww 7 FT o oW 7 frey oWy
wgfaar 787 gty -0 (eye balls) &9 # =t =
T PN N T TRd XTI 1 gy § o qwt A
o 77 PO A or-os MR 9w aw E) AT W
TEAT UF THT Y TGT T F09 FQT § | AEAwqT 027 0 54y
% st ( combustion) ¥ it Gt Sew v o7 Y &y

(v) woe a1 fae saw (skeletal tissue ) —gq YFHR
AT S wifesw (cartilage) aar et (bones) 2wt
& St firom efee Sregell &1 s A Qe et A §)
T T & AR LTI A a0 il W e v s
@t fratfa & s § TG RS I Y @Y FT |

E]




S i 9T fReiei ¥y
(2) Fifeds (Cartilage)
39 TR ¥ Fafred feg F defay F smaR @ R ad

% fr¥ =tFaw (chondrin) #=% 31 309 Ftwaw (collagen)
¥ &4 gt T UF 91T giaT & ol Sud gYer S0 a7 sty
g1 ATIIN MRS 7 TR TN ¥ fousm saw F1 faw
fafa ¥ T (stain) sewF g ¥ Fefe § SR-SE 79
Ty o g0 § o dmay (lacunae) w7y §1 woAw SwA
F TF a7 &1 ATIRIHT FIHEIT FFE a7 Figtemmes (chon-

BT R&—F, FIESS T TIAT , &, BFYAT 4 TS dog

droblast) &t & | TET AR fAATET gAT FRATR N T foq 3
FfFTE AT R-¥ T g A fredi§ 1 favmw & = swas

R -

FrgtenTes A AT AR HIFGT ST BT § A T THL &
U S SHLATH UG STATE | AR T faarerT & Ffeers
Frdragaafs St 1 TS 3 T 998 OF 48, AT ¥
29wt & fY saremw a1 §fizmw (perichondrium)
Fex 1 Z9d wrgweeed (chondroblasts) #7 famiw o gt
21 T & Pawrer & wfees Y aifawa< afs iy &1 fovw oy
RFTRT GTXT I F TS FY AovEwR froa ward)
) b e (hyaline cartilage)- e F ag
IeoaE, INFAR AL gAY T F1 a0 ¥ 1 gEwr qelow
qrour (translucent) T E Ao wostT arg TE AR
wfer 98 oWoTM gl ¥ oNeTT o aaqd atk
(tesistance) & 78 wu%F SaT § feg <EAT W€y | 98 Hew




¥g, aeg-faam

% greitge (hyoud), T Y F AT ety § Ty
(trachez) ¥ owt & fredi &1

() z@fes wEow (elastic cartilage)—38 FHIR &
e e § agey N awger (yellow fibres) F e
Pror <EaT § e 9% AT OOl T IR 1 1F AHTLHT e
S el ¥ argew @ frar (pmna), A F X
afrfes (epiglottss) etk F frear {1

() dwmitege wfesw (calcrfied cartﬂage)-——-{m»‘tr
defarg A ofaaa T SaT LTS g1 A & a9y TYFIY A gf:a\mr
% G qOT f3arE 3T 31 ¥ TH AT FUCHT qF AGHN AT
spfer ¥t (pelvic girdle) #t eqfag a1 swsiforsr, a@ i@
Tyt § TaT { TR s KA F AT fardr T fremT )

(5) wgma a1 wEAwiesw  (fibro-cartilage) —a%
TG TN Aok el & 9% geew (bundles) 93 & fred
S Y qEET AT T E AR T T LT 8 98 AT
R TR T F fot § gt oo i e ¥ araw gy aguw
Fr Tt eRiT &1 wwafely F e wrew F axfah ¥ de-
A 7 Pradarer greEiens (intervertebral) feer gt
T & AR A A e &)

() ggEr (Bone)

T X UGN FAF F defay aifes (ostein) v
T AR 1 g A wify 9 o onfror fiar & feeg w1 T
b AT T T A Il Y g Ao Y T 1 o eI
HIEHEH F1 I W | Fow 31 frdt gy T gEET q¥ AT
T EA WA af weew § m o Ay 9ew defow &
a1 T s &0 | 3 gedy ¥ ST F foa afer-woy TR
(marrow cavity) 3 9% ¥ §1 w7 ey =y St (lamel-
lae) wEA§ | ASPrA T A | s g O3 9 fears
3 &1 2T Od Y Sy (lacunae) =gy 8

qﬁamﬁméﬂmm%wmaeﬁm
TF Attt (bone-cell) ar Afans (osteocyte)
Bt 81 SRA Rage & wam ST (canaliculy)



TR T ey ¥

frsedt § ot fafvoe feamsly 7 &9 i 2 ol oee= frose arg-
TERT T SHAT A GHET Tiad F § | SHAT A forw afem-
TRSTat & rewtlons F¥w (processes) g Far-awe F
g §T oy afer-Rfirma & N ¥ fIoRs uF wre T

o Jo—aT FY gL F1 A ¥ 2 F, e Famew 7
|, 39 faqrem ®

g1 sy faaeor (diffusion) &RT MW OF AifsT ¥
7a | LT ¥ Tg AT WAT R

o #t gfeed) ¥ daw fv-wear QY & e a@ias, w4,
aforaT avg awr e aifefat St &1 = afefer ¥ dmER
FATET 7 feaq NEcorions AW grr gt Afeq- s
(ostocytes) ® UgHAT @AY §1 HSST AT Y G GWE T
ueetfieaw (endosteum) AR TEE Ft a1 TE T TN FAT
57 §feeifeas a1 afweamawo (periosteum) gt §1 4%
Hfccagw § Ul FOF 3T T T F Y UF gEeAy
(vascular) 58 g¥Y & forad sitfeesiieame (osteoblast) i grar
&1 stfeiene 71 e ) ggdr a1 ot sl 1 7 aifaaa
T A 99 g e efi@s (phosphitase) g
g1 Tk ¥ Sefoaw §ROw wR%e (calcum  hexose
phosphate) €Y1 § frd Srafeds aoeiie s defer §
THEST FLAATE | UeHIReH 7y Fifarenran & farory & 7€ sifea-
FWTHT adr 31 '

Tl 7 gl 7y = afus wiew i €1 T eway



e aeg-faam
axfedt i gacfmmdes (Haversian candls) SRR

{
\
N

4

=y

==
~Hl
X
1
S
i
b

IS
1
£

)

;’ 4
:f !
e
). ey
177

{

N,

%
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N § g i
,ﬁff:é‘ O

R
1 OYET

Z2ash @)
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b

g S

1 g
%;

Jry
P AR,
e\ sy
SR it
Wy, = A=Y - e
Wit € Wk wellaa SRR
e/ /n\‘\ - ’C\‘\ =
://;'..;5:.’,-
7z ey -‘\“\‘ -~
oy o
t :)
0 {{ . €l =27
-~ AR SAL - —
oo ez
S vy i~

o s o
Pt L~ AT FY FF BEET T SR qaT BivEq feve T

; o B e
) Ger gy €1 §
marfag §eY € &R
T Y T g EE F
AT A feag T
T (marro cavity)
FARES AT F AR
goar 31 ifaw gt
g qufrdt aay fgos
EH) 1 CREE
Fare § & O
Haw F AR AT
Aty TR A PR
N };.3&,/ ek feaw aar qoesiiferay

= = # afer (la-
R R—=maly t wdl F 9@ mellae)  Prod g1

qar fRASTT #7 feafy ffefem & @3




srftr-FitaT aa7 SR

6%

ardt afkfy @l (outer contour lamellae), wweeifems
F a1gL Wiast gfefr a=t(1nner contour lamellae ) &z swaw
wfs fae § 3y A@) gl afaeh (Haversian lamel-
lac) faert 1 E<fima e AR s T @R fag SfEy
frsse gaxfuga ax(Haversian system) Fgom €1 ¥ew ar
T aet A S F defts @ S (lacunae) € § fod
afaiteg fredt 2 o1 Feager ¥ fem SRerefes

NTHE ZIR 939 JST @Al g )

=g % favda swalar & gfgsar § dw-wer (yellow
martow) ¥ afefem wmw-Rewt (red matrow) H OERT
3 az SR @ ST gEfeEr qar swer AR T i A
oot giser & B3 & oo &)1 w1e -wew 4 ore g
AT T TETC A O ohR Fh (AgeEraed) R §1
g2t AT mifeaw 7 aFav

gegel

Fifews

s

¢

{

(1) @7 defem few
(ostcg) FT a0 @?ﬁ%l

R 3 $‘ii:’zl°nl3iim. -

( )%ngﬁ;;rfﬁ e TG
1

(3) stferaforn @fer F
) HaAr= § et g1

Aifeeseore F e ¥
gt 2 A

(4) Swptt ¥ & TSR
gt 2 1

(¥)

(1) s&1 defe BT 1
BRI

() =@ theafefmat ==
Tt oo gaat FifkEEt
& TR S 47 o
gra faesar &)

(2) FgEoRE AT FlewT
wifwE ¥ F g F
foaa gf et €1

(¥) sl & g=r
%'an:r I forare @ adr

!
(4) zad STSEE T E)

sfq gar st (Blood and Lymph)

& 25y wH S ¥ A< WAt A gl T T defew
(matrix yo= Wqﬂﬁ%@ﬁ‘@ﬂz% fore et (plasma)
w2 8\ T & dw s Fwte (corpuscles) fredt § o
! aTeqe & RS ar ¥ew & | wretew  (typical) WAy sEw A
mﬁfa-{:ﬁmﬁﬁmmame%w_mwgn ¥ 99T

Tra Y



Yo g-faae

s 1 R 71 T ¥ oy ot g9 O g efw o
foreralt a1 A8 9@ g, AT R SO FEE Sa
it A ity of ShosfreRT ¥ R SR 98 A |
() T s
(Muscular Tissue)
£ TR ¥ 5 7 SR AT R A e o d
4 &1 for ¥ o (fbres) W §1 oo
# wifs g o defwm (matrx) w1 eTE @R QAT 8
i waw Frfefes @M S5 ST 8T § —
(&) atfga 9t (unstriated muscle)
(am) @a “qsht (striated muscle)
(3) g ar wifegs 9t (cardiac muscle)
FL HT AT 1< F I oF g9 ¥ W (structure),
feaf, sgr@ (onigua) @ar afwt W& (nerve supply)
# fg @ £
(%) a9 (unstriated muscle) —zwar HFFR
TR, FFQ A A B W et g § | oEnE ¥ F odo ¥
AR ABE F gosod
4 gR 1 v A fR
j TS g §1 YA
é qIA I & AT
: R CF o= gl
el TEEEIR TS W
Pl AN W AT
SakosEesy g g e
(satcoplasm) =%w
e £ AT SrErenT §
S FAASR-BR Tl T
N == (myofibnllae) &
gl TR W gufeafa
¥ 3@ TR A EA
TS (contracts-
o po—efa dr g 1) B &




W@-ﬁ%ﬁﬂfg@ﬁﬁﬁ UL

mﬁfﬁﬂﬁ'iﬁﬁﬁwmﬁtaﬁq& ar TS A

5 o e, TR SRreartm R (ureter)
F fro 81 T i fes #1% dfgerrafes  (parasympas
thetic) aﬁﬁﬁ@?f%l{ﬁ’ﬁ fredr fvg X qF FAT B
{m@ﬁélwﬁaﬂm%ﬁa@ﬁaﬁm (10~
voluntary)ﬁ‘rﬁ 5 wiie g o T goaT AR FTHIE
ﬁqﬂw@@lﬁﬁﬁﬁwmmﬁ@ﬁ@ zg 9 ¥
ﬁaa@%ﬁ%iﬁmﬁa I CUEUMEEIR

(a) XfEd sfmat (strped muscles)—EF ST, B

Nt TFEE

ey e (cleton) & 8 ST TR T e
Bl ﬁl'('q’ﬁ'a?ﬁ K B ; it i
FT &A1 @?(TJ%‘ : i : X
F5® ¥ GFD s i - B
g e ¥ f’ EE’% s
< i ]
e T Ll i et |
o s aa s S e e ]
(skeletal mus- e So—2k RRE: . »
de )t waw &1 % s —pRKARRRA P’
- L K 0’03333‘\@
2| ST &t Rl >
% o (uoit) Vi
F s T for 33— Y G aeg IAT IR
w7 fafea g

TERL fmet-
Frpre a1 TR (SYnCYtlum)ﬁaﬁl g vy FErrET IR
H’Roo‘\ﬁﬁ?\'ﬁ?{aﬁa '{Eﬂ'%lﬁr@ﬂ El'i"\f‘ﬁﬁ TE T
ﬁt,ﬁ%@@%aﬁzﬁﬁ gl wag A AT WO AT
& @i aar g1 aEtEE ¥ fR Sererd

(satcolcmma)
(sarcop lasm)



43 stg-fase

st fF ©F &7 & geemT ¥ a;aﬁa‘m%‘far-ﬁmammz
gr § forad wtee dv & waw Wi § e e 81 Sfiward
AR R AR & A fred ¢

faq TRt & v N O § 1w 99 =Wl @ 9
wgat (red muscle fibres) # w3 gt gl % agenr
T B AT At gt § feg St et (fibrils) Ay
el 9 g &, aiurE fea g § ok e enft o e
gt §1 < s faed §1 @ @ (red fibres) dR-
R g FTH X T G I A § A} 5 TG T -
grireitfaT (myohaemoglobmn) %t evfeafy & arewr g g1

& NI A et & wfut affrat aer aer Tgar g feg @
WHOET § 9IT A T | Aex aqy §& affr (motor
nerve) & qRg MECEH § Saw% g 99 9N § #R a8 w
QA § e arnive § M gee it (motor end organ)
TR E | I AT FT Tl @ g & SR & 99 aege
B FET A 50 T &)

(]) wiees ot gdtw @ (cardiac muscles ) —zar
ﬁ&mmmm%mﬁ@mg.mmm

FRWE RT g

(syncytum) @t &
TfFeaE,  wmi@t (cross-
striations) R et amgw
(fibrils) feend 3% &1 ame
T OF Yhoww w5 awk

Vet F & foy sy
Wﬁ@ﬁ@ﬁ%ﬁ%gﬁtﬁ-ﬁz&w (1ntercalated discs) TR

R

Eﬂnq&mﬁﬁaawﬁﬁaqmmn{eﬁﬁfwﬁiﬁﬁ -

&ﬁmﬂ%mmﬁ%ﬁmma@ml

(¥) o ow o g fear
(Nervous tissue)

it ﬁ'ﬁm—ﬂfiﬁmﬁ (nerve cells) =y a frpr-wYfors:



SR FIHT 4T FE S 43

Aneuron) TuT Ivg GTA TEAATST TF FHIC  FT GUWH-Saw faear
2 fou afwet (neuroglna) wad €1

arrg | afast sifoet a1 = (neuron) & afier o &
THD (unit) TS TAFIAFTHITHTH, T AT ST Qoo
H (p) 3§ w Aemm @@ §) Yieww ¥ Wil @R
FrEEod T §1 59 Areren § afrstargs ar afsher
{neurofibrillac) fawdy & ST afsr aam &t o RS @
# wgmeTr W g

afer FfesT & & 9FR & 799 (processes) R wY £
arAd1E < B12 &1 warhag (branched) e Sagty (den-
dron) Fgow §! T GEAT TF AT CF ¥ afus @ a0 §
sk & @it o afe @3 (nervous impulses) = gfrm-
#frer ot @ & Wi #@ (cell body) # gy &) wds
W ® 939 uF aga owr Nwd gar § W gata (axon) ar
HOLA FET &1 THHT TS T8 BT G ARG & AR TP T
qred wward frredr § e wnfmas a1 ssgw (collateral)
w23 §1 9w wa A0 a9 gEw el § 9 T g1 T
Aagfgar (telodendr1a) gy €1 3 abwr a0 #7 o3
Y A FIREH FA Y TP TN § —
b, A ¥ Meedare S f @@ F AR 9% gRT a1
afFErRifETe 9 5 @ R § —

() uwsEtg ar gdaz (unipolar)—3&t bt wifir-
FET & TF G| TT S AT OF TEY ¥ WA GEFY
frrew § FF oF & wad (process) frard Zm &
zafoq & FEEE wE, wiNges §1

(R) frqdta (bpolar)—zmsak & e s i ¥uw
& AR g R A o oA fe g

(3) s (multipolar)—zw S # wewr T
¥ ufes frg ol oF) & gwr §)

THE OAT SFEH ST & ATTRATATFTEIL & FFR & AT

E D arrE o Y OF AEW G AT A 79 w7 aww g 31
Vmgieraigdrdar g A dzaad M (medullary sheath) ar
wsfem (myelin) st wEewT §1-59% AR CF 99T RN



wy sreg-fas

(cellular) qar st firedt i & Rl Rpgee (neusolemmay
TR §1 o & ag A Sl o7 SRy aEwn ¥ o WA §
ufimw fafeee (as1s cylimndes) FEwT {1

~ AT & A

>
PSRN ....g.-—-k—..l
v

e W9 Fafsaars
(sheath nucle1)
Fga &1 b
g KT
S [ A g
IAFT gAea (rege-
neratton) FIEL
7% frd Heged -
@ B g A
| wm ofe faferex
o 33— Saw FAZ T TR
¥ abreT arge @1 deRee (medullated) Ry §1 @ Fhwe
T TS FOERI T oY §1 X AR N RE o) e §
fored Afr-a & foq gaat QO o #§ QIWRR A T
T AR 1 T Aeves o ¥ deed 9 sy
FEt gt  forad Rt 77 w1 € it 9 oWt §) 59 I
<t fosie (constriction) a7 oY § ¥afme ¥ faw® (nodes of
Ranvier) #eq §1 3 909 ¢ Frdrfier @ qx feam R € o
T =qger Wk o g fefevet 9 o o 3 L oo
it ot fers ¥ Aot e fafovex o axo ¥ w5 wmr 2
fom afrmrarget § Seged F 7 O o A dwaee
(non-medullated) =% &1 =57 I /T TR T |
Fw & g feerdfes af @@ (sympathetic nervous
system) # fasy g1 7




sfr-HifErET g9 feeteng 4y

T & SR afw aF QR H SN F 1 ¥ o ) afrer
FIAT W AT (receptor) Yy ¥ wfwss a7 O w9 (spinal
cord) # agamd & sifrardt av dezawt (affereat) wey & foy
TE Fada ST avg wfaes a1 wETe F8 F gww @R
TN AL T A7 3§ QAR § Ieg ATATE A7 I+ aqwiv ( effe-
rent) Fd §1 F@wy (efferent) afdmr yx fm wwre ¥ &R
§—4 ot e Gt & grafas @ § Wy (motor) @1 o
wRow § fome ow atfes et 4 dwr & o wiew
(accelerator) a7 faes Fgn 2 &K < yiewy TE W &
s (secretory) Fgey &1

fodt (Synapse)

S R GET PNITET I AT A S A g O
F S O & oRW Y i TAERt a1 Sl ¥ g
fawe w2 W &1 W R uEW ¥ i W gg s St S F
Frrene aee ST F<e & fadea (synapse) sgewt &1 b
T O A § A A daw v §1ETT gy e § oR 9%
T G4 o g fea F g ) aafy fetey # o A st
QTS SR &Y ST & ey e ST § fre oY e fredlt
w801 galey steg-daTieT &1 T 79 § 5 39 v ¥ gfarasiein
(acetylcholine) a7 =T gITHIA awaT § Wit ey &Y 0F DR A g4
BREF Fo AT L AR TR A JgeR & g g

FT AT AT-E :
(Organs and Otrgan Systems)

fafirar s & St & g o - O @ ST A
F® & TR F1 fmir 5@ §1 ST § fou stem w1 @
ST | gasr T § gReifeay, 950 aur sy Sow wed g1 59
Tt Faw! W el & 9 9K A aRR-Te g ey
Frateit Bt ST £1 3HY T SR A AR K o@w o fAew £

AR & fofyer o7 @l §5T &0 T80 3y afer % oF &
TR FFTFE FW § fAowawaa (o1gan system) w1 FmiTS®
&1 T TRTR T, TR, SRISHT T & atla aur 9
afqut faews ora% a7 (digestive system)sr fior sy €4



4% R

gt o e TR F frefefa e fred €1 ST
o & et § We —
w ig;aqg;ﬁ (Digestive System)—gan ST T
g & ghaat g/t §1 .
(3) wewam (Respiratory system )—3a# GHE, TH-
T T4 A F ALAR g §
(3) q—&agq-aq((lxtculatory system)—-—ﬁ'ﬂ“*?' T, o
(lymph), g, whraetat @ wiver arfgfat
& g N
(¥) s maw (Urino-geautal system)—%ad  or-
firat gar gt a1 (Bxcretoty  organs) & §1
(x) afwran (Nervous system)—af@e, WIS
T qur a7 ST ¥ Frearet afad qan ferafes
afet @7 (Sympathetic nervous system)gw 1
(s) woww an  (Skeletal system)—gmd Fiews dR
e et e @t g 41
(o) wwfaat (Sense organ)—=wd ¥y, &M, 7%, W4
T ST & WIS A1GF F (receptor organs) gRIE
(¢) s ax (Muscular system)—zad Gfwat gt )
(}) wwadr = (Badocrine system)—zwd satfgt
ufegat (ductless glands) &/v &1
&
—=El 7 AT 99 & FaF (tissues) g} €7 ofw-
difm Y = AR T F R FAN
et wrefre (typical) lorg-aifaer W wwEmRd
33—t waw fray WX ¥ 9 7 Yaw agr fEw &N
A FT T 97 T T ww wS g 37
¥—igF &7 fedolee @ ¥ o dwmw a0 fay
FATHL IGH @A GAE
w—xfiY, 72U (tendon), wH(ligament), wwa I
[T THEE R TR 3 oaw £ P anTe St O SREe

t—afrmraas ¥ frd e F wifned fedt B w5
o afgm aie m)



—
U EE

THIIE § T WY o g0 & FmeT S WS B 987 F9,
T R AT T (Gorett, HI9 1 T970, 99 §¢ AW H7
HE AR AI A A= AT A1 aeL Fwre Tt g1 Hew &
TS UF Tl AR Fefod To1 § 9 0F R TR gy § g
TaX aT Fteet § ST aTgt gedl &1 a9 g e O |
HETET (Mouth Cavity)
TEIRT &1 ST & dr9 § R griv 1 Wes F1 9@ (mouth)
FGr FRTEQTE AR TF AR F Fojmeg (tympanum) ¥ §W
A F Foi-1eg aF GoT grar §1 frere &Y wqar frenare a9

faqr 3Y—ew Y gor g5 eI
Sy W feranre T Y AEETAT QT §1 29N, afafed o qE
7 g R wwen § 0 giar it &) i ew AeE,E
Yo



¢ Sg-fea

it 2t g T gafey ‘e’ (cheeb) war g (lips)
FTIT g1 g |

Sta—NTs T U9 oEel ave g § e fraet S|er T
st (lower jaw) 5 AY foge v g1 ¥ F A
aE § ww, JROR T, TR fag sl At
gty (mavllary teeth) &% §1 free v & =7 7§ &1
AR ¥ ©F T 757 & & gqegq7 awmfer i@y (vomenne
teeth) =7 @& Tz foear 21 Wew & ot alq oF & a@l &
g% &1 g% swesA-zafearg (homodont dentition) Tt §1
Frdx § e R Tt oy A9 < P e §1E
THR ¥ew ¥ AR § aEwsaR 5% a8 G4 ga e
979 &1 59 ageat (polyphyodont) za-ferara w5d g1 Wew
WEA w1 AT ¥ T A 9 e arar 41 gefeq seE &
TS 20§ a1 38 N8 A AR MR Wy § ey et o
T aFeT freR qeTE 6 oA
& fret A wek s W gt
T |

SH—3es Y Farar s
S W S 9T AR A avr
gaR o e F A & um
& T <& &1 frger ww
et qar femra (bifurcated)
gt &1 e saen & @
Targ o qfe (Hoor) w o
T & g e 97 @ow T
& Fow ¥ ¥ 99 9wy @aw

F BW 9T AT OHY wfat St
Fndewsd 9w R W e @
AT TR T E AT I T

$~?~@@_Wmmmﬁﬁ ge e &1 =i
?mﬁzm‘mmg AR A T T TR F
ISadt 3 W F By A 7 o Pewwn (lymph sacs)



IR GErE) 4R

BN OMFE N G 3 fors § W o § @Y fw m=d &
Y qIEE AT IR 81 59 SFR des ¥ S FR-7FE 3 9597
F I & 9% a7

e alat (vomerine teeth) & S g ¥ q|L a0
TS 39X OF DBieT 9% g & oy svafew awr-foz (1nternal
nares) Fga &1 a8 A AR} F avg war-for ¥ faer war £
It el F e e Mo ok § foar 39 E s am
q W Axitew (eye balls) &1 afc g7 <Y =0 1 ey
T ZaTeY Y gW TR 5§ 9w AT W TR Y W & 1 39 ST
T O g W e ¥ S ¥ ue Tas R gefeem wo

o 35w § T o1 Sifeglem™] d=m
(eustachian tube) =7 ws fawiaT 8% T § | 7% eF & qoqRr
F FE I ST F NN sTONR OF OF N9 8% gaT & S audr
A< F FTw §% a1 Tgemyg (vocal sac) §F gaar =

TEET 1 et Arr $fww a1 7891 (pharynx) sEewr 1
5H UM A BTG &1 Fer A gian (folds) & faw fiwaw-
T BT ! 3EF N8 uF o1 ¥t eu) it g 5% wifew @<t
ar gEgwR (glottis) Fey &1

AT
(Alynentary Canal)

T ¥ TN ¥ W ¥ ey (oesophagus) B fRg

' R e ¥ ST AR S AW ¥ W AN W X






RIERCET &y

AT & S AT § A Eer g 0T fraw g gee frae
for s (stomach) & gedm &1 8 ARRAS W @Ry
e TR 7o g d A R d A A A R g &
TR SEITS, ST R I g & A IS ST AN fIS% Anr
N ATET AT ST GNT S 3R A SO AR & FIiegE Wi
(cardiac portion) &R fies FF R Y IEANE AR
(pylotic portion) Fgg §! sz FT WGY g F dNF
gy o€ (folds) £t § o ww fax & gay fax o g
| Y T ¥ ARIHAT TS OX ATATT FH AT &

TR AR BT atfa & A9 foag g% 33 FY A (py-
lorus) @aw &1 97 X sfaq it ¥ ww oo § foy <@ 2
Tg BToT UF WHIK T d1ed Gl § (ad gied o & 399 Jga
SRTE o5t @ O alg § 1 WA &)

SR afg a1 qgaer(small iatestine) w1 IFET O 5 £
AT ¥ TR $oT 21T §, e (duodenum) FEeTar
1 = & et favn gfemw (ﬂeum)q gedar gor f5¢-ogT
ot s Fea-

for ggam (lar-
ge mtestine) ¥

goar § ST ST
2R T IHEY G
TEAT & | BIEY AT BT AGGT I IgT AT gy & AR gwr afww
AR S HES-E Q97 SR A qET Fear § geestT




<
-

-

My

(cloacz) @1 @=ew F7eml §l TTO 27 (cloacal
aperture) 1 axfad 4 %@gﬁ?ﬁﬂ@\%lﬁaﬂj
FTHT AT § T¥CST &1 S/l g o9l feTe ¥ §RAT €
fog8 #e gy fave o7 oRrem & @9 Wﬁiﬁffz
geaw w1 <A 999l gdr £ AR sEET A< 99 UK WE
(folds) <t &% g/T €1
Ewites @
(Histological  Structure)

AT = (@799 a1 § 519 51 51%-515 gua & fog gaer

T TG SO {1 a0 o a<ieded 1 A

1% § 9w a1 =X (leyers) 9 5 o ) § ame% w5y a<w frew
=% § faeq § —

(2) =zt (mucosa) a1 femey
(R) m=meastar ot aa e (submucosa)



SIELE ) &3

(3) 9= w@Y (muscular layer)
(¥) aferfmm (peritoneum)

(%) ey (oesophagus)—amgre-Are & frfie wwy &
T A @A F AR 6 7§59 9iEeT & I §1 gl
st afade a9 frear §1 Saene 7w St
wfirfifems (columnar epithelium) 1 F97 /T 81 56d sFg-
g Wifewes qar Maee a7 (goblet cells) gkt &1 =@ &
TE-STE qF-TH T H 98 I & Foeaey §r19es gasaias aferat
(compound alveolar glands) & «w g1 37 sl &
atfgfrat (ducts) SemrmE &Y WA gag T gt g1 4 afmt
HFY AR § ST 3T gag 1 AFAT gE T@AT § 1 Ga-rgE it

oy Yo—3, FTATI & ATIET {FTA T FIST WET, T, &<
afr & aifg &1 RE, @, Jewufd)]

AT Haw w7 A1 gar & St 'R arfeld, fovw | arfgfet @
SEAFT aegel A @E @A 1 AW 'WR X adfed o N §
a5 WX A AT | a2 WA § 1 aRA W o difaferw 4 @k
“Hrad w g aah (circular muscle ) FH a@'—v:‘v::grgﬁ\ T o5



€Y sg-faem

Sfrafers a0 & s aga e g §) e e IRettER
&t & Rl ferdrn (serosa) w28 €1

(=) AT -—STETCATS & a7 AT 7 e ATE &
S s W ey §1 Tud W@ (mucosa) # sy
¥7@ 91 9O ggaet wed ufamt (gastuc glands) € 1
& yfirat SEHT Y TG T A DAl ET GERK €1 TR 6T
g (gasttic juice) & &1 ATRA § @R H OF AR
o5 o & foir wegdfem wewet (muscularis mucosae)
A A AR TN TR & @ R R wgeT ik
aTeR Siedfene | 59 WX g e § 799 Brr(churning)
Bt 21 et § gy sifegfers . Wiak a3ex O oy
O &1 RS ¥ A R Y ATET AR § GFe< quy aqy
afs fasfee g &1 39 @ & ToRER sifcafere i
& & 7| fadn F g Sifrgglee S @y € )

(w) o%r ata (Small intestine)—xEY fE TR
AT qET
et &1 T
Wl AR T
(vascular) grr
BIETH o O
Lo
wgd gt g
a9 g 14 Frea-
IE T Hi-
T F AIGE
¥®  (absord-

Fomr Y3, wfoum 1 zvadd tive cells) wi

q, gfoun & JmW 1 oy T ¥ TR §
AAFSTT =EET (musculars mucosae )FT FTR FAT LT
€ AR iegfers & arg A e ot wfew A9 6 4

(8) 3mtx (Large intestme)—a@ atg % 0 =w we
frey §1 v § o7 s F (folds) frodr & o gay
AT 0 S 0 o ey § g ey e & oeard 2 Gy




T Ty

AR FEE F o R ededew (goblet  cells)
gt g1
aFd (Liver)
TR IR T AFT AT TLTERE | STHT WITE-ST LT
RAR TG /R AMS WA Feaaq gaTg 1 0% afgy &R aF

freR F =7 grpiiwdat gt Efa framm (gall bladder)
FENE | ITAH A a9 AT S I8 I JOT A THEST gl E1 Sy

o ¥—eF FT aFd 997 SR AR g9 qifgfrat

=7z 71 fofes a1 faama =ifgdt (cystic duct) w7 &
a5a-fgea) ¥ amaarer awa-atgtat (hepatic ducts) fafes-
afet & frerpe wrareer faa-anfgAt(common bile duct) awmwfy
& < srrma AR S EENT & 19 40 @7 9 §U wweav
(pancreas) A gE A H TYAEFA X ol g1
feienlt & gftemior ¥ a3 3t gwmT ofew W 8 a3
FT A% {5 (lobe) @5 TS fo=avalr (lobules) wr
FTEIIE] 3 W THgEey @@ W RARE afcs Troamm
¥ fouar gAY Ao oy &) Frewel & A9 F shrcarffmt
wut a1gw Fifefat (hepatic ducts) g7 §1 aFa sy HifeEd
agast (polyhedral) St 1 = ¥@ Y afmdl ¥ S F
Hlo Y



A& sreg-fem

fow Ffrad (bile capillanes) Ry 81 & faew< fow arfe-
Frat (bile passages)FTTE 1 @ i o frewr 31 fra-arfefaf
Preme -l @Ry
%) wiF g3a Faer § 0w
‘qer & Affeas gaT ) 9
Frew e g § AR
Tq ME, T aar IR
¥ #7595 BN §

T
(Pancreas)
I FwET, 9T, TP 9%
o AR afmEfid aE H
gar § T aTaTay 4T qa-
& S 470 @ g
war &1 arerer fra-adgr
o1 ¥3—, 799 %1 3709, @, (bile duct) ¥ g gAY AAF
IFT FT TF SIS Tifefat gear § frag e
WG (pancreatic juice) 41 fw SFT E sH F @@

o ¥¥—, ST F Y, G, @ S

YT AT WAFTH A oy s (lobules) gr
%1 weiw fiew wfvrs e wer am gar & o SRR
=T &1 5% frea 5t aifefrt e et avte afit
(pancreatic duct) 7t §1 ¥ @t frr-afel & gy 2



qT T %

TR & TN e 7 Foa g e & amg (sslets of
Langerhans ) faay §1 = arfefrat 78 Ef fred s &=
= AR Feqa Sfarwrall F o Tro ¥ fa ©F qErg) = fou
ug 3 wy wfr av Tvedy wve (ductless gland) FgeTwT 81
BT F gUg ¥ Uz gronw (hormone) Faar § fay gwgfm
{msullin) =2 1

WSt

F T 9T S STy H AOA AN F IR oAl (energy)
TIAFH, TATHTICF (growth)TaT ET-HT FY AFAT 7 FGEIGT
27 § WM (food) wgow §1 Uamfad gXEAT F ATAR W
Wi FE A # ater 1 gwar § —(2) wEiggge (catbo-
hydrate), (R) sietw (protemn), (3) =av av ==t (fat)
(¥) wfest wor (muneral salts) (y) fefara(vitamins)
g (&) <=

FAEIEFEE # 9%, AWy (starch) T dowie g g1
T AT BTET, RSN I ATHINE F WS ¥ a9 §1 59w 9=
TN AT F AT FeTe FAT )

JT AT T Y T, TTES T 9T AR F Ao T w1 T
B W Jo AR el ) afenfen €1 T AT e S
TASHT 9T FLAT G

| ST A W e | & TR Fy IPa gfg Qo sy
Y TE-Hz FT AWAT | FARITET ¥ FEEAT & )
gfas Fau g F AR T ST ¥Y, 917 T9R § 1 &0
0w (elements) g F Tdx & fAey §1 = ¥ Fefmw
Frafae qaqT Brede gfgear @ frey §1 Sy fNwtfay 7 firomy
1 Fifsan F1Use TAT R SFTIA F s Efax 7 Ao § 1 aifsaw
A g F oo qfear s framsiear & fou W araws g 1

W F AT Iqraw (Frt (metabolic activities)
% fou 9oy afus Aracrs gl g | PRI 9% wifordy & Q< &7
90 %A Wat 71 Jafeafs & & FT AT Joq=er frameit &



§¢

sreg-fearre

FoTar G W & qUaT (digestion), avd  gqardl (waste-

maﬂer)ﬁmtmwﬁﬁﬁm TR
gt Ffg Tar @

3 fog e 7 faefarw FTERT TgT

s SRR | & g WA el o, g0 qEwe, g,
arer, e gt # frev §1 fanfa € S m@m
1 Ptor oegell & AR 4G § T @9 fo 2fae w
e fafve §1 999 §

frafira wt Swif@r q41 ST

faerfrea | SIFIRTAT G:*rrq =
ESiE TR At ag am g | el 9w,
S| e e d R, g | T, v
AN T TIETE, TT R QG | T ATF, T, G
£ TfET JETET &, AT BT | GG, qS, TAIER,
wgey TEaT § EIEY
frmfem ity waeTEe ¥ AN, @ | T W om
(sfrafa agrar &, wrad § ggwa | (pork), wN,E,
Thiamin) FaT &, TR A WA | ALAHAK (4y7),
AT I I A qgEAT | gE 8, Ed A,
2ar &, IAFQ W F A | A, 7 W, T,
T
Rt afty Tl Y aTE § v | wd, A, I
(st qr &, @y @y dfaa w1 |4, Xy
Riboflavin) | wwq w@ar &, W F |@mw, W, S1RAT
MEFNETT | GG &1 | i, A, 9EE
g1 - I (')
frafem TR #¥ 3fg 7 g AT A
(Niacin T &, @ wew war g, | (Cereals), w9,
frerfr &t &1 | wrarem @ur AT F1 F9- | wig, woe, ",
W) e T T ) G | e, &, 9E, g
(Pellagra ) =5 g1 &av1
faifae @t wf arfgfaiar Sy |Hg Ty,
(e FY AT AR AT g1 | GEY, AR, qE-
II\’G‘E) M' ﬁa,#{(ﬁ(gums) Tﬁ:ﬁ! m: mﬁ"f\r
F G WE WA g TR T, T
g7 #1 gfgd w1 Prowe
FEOE, T@ FAME
THTET | Tl (scurvy)
¥ FEwr )
frifaa &t

T &Y Folmm gar

maﬁ?ﬁ?




Ll G EN %%

IECHRES FIATAT AT

WERE A T w0 0 g o1, q2 AV

{fﬁr gesm =1 wafaw | (yolk), =ifs-
Z ¥ ST F A 9gar | (1rradiated)
% gar W (uickets) g, wEEw, A Q97
TET g1 24T | FEyFRFAofeat |
faztm (K) Ty & ftw @@ | R R T,
(bleeding) FTAFar g1 7T a3 Fv A%F, WHI-
& FUY W FEATT [T T, TT qEy 9 X

QIS BT AF AN AT

FaT FY AT AT G0 IR I AT § Ty S A
AT 7 DT AlGH FEIEIE YT WHFL § a4F AgL g
21 TR T ¥IF & fE0 IS AR F I A g
"ST <R afefrl & T 9EE AT £\ gad foy wew &
R i 0 e e A A e s WS L O R
¥g faeewr (diffusion) gy wfaz_sam A ugw w0 sH g
WT F WA ALSTIATS AW F LSS ST ATTAT i g |
ug us Tt frarg aicsddiaan (digestion) wEa )
¥ FoT qras<al 1 ATasaFIT ZaT & F9°8 ARITS o a9
a7 Iy Y g% afvaat Fur £

T <61 e (enzymes) g1 § ST amefeee (bio-
catalysts) ¥ B0 H %19 3 § fHa¥ 3w 9 gafeafa ¥ &
wifes rarafrs Prad 9 S0 SR ararT A g et §9R
e T 5418 SO T 0L g F AT AN aw
frforr &1 ST B HYE TF URWTRH ATHT HTT UF IR S
HATEAR § T F6aT &1 QEW & fou Sy uwied  awwig qrsag
F Prraite 2T § 93 e Wrerw ¥ afEy ) ST ) Saw
URTIEH WO & % &1 9 9 Praaie g1 9FaT & agid S
T o T T § 98 Wt ar g4 X a7 98y 5% g9

qra=-taT

FEF FHT AERTFT T T fAFL qFSAT A IFs g e
at frFe wr ¥ QFAT §1 WSF_ FENE (1nsectivorous)
aﬁg%lwmmmm@zaﬁﬁﬁmglwq




wo weg-Famm
ﬁﬁ@%ﬁéﬁmmﬁl agf o R AT a1 P

& wmgew ufw (pest-
staltic movement)
ARA G TATE W
9% @ & amgene
¥ g} wrsiy &7 ey 7
gaitr-w  ( muscular
layer) gt & fred
wgaT qqr AiEgfw
o Yy—FATg ST T ﬁsﬁmgafm:’ra”mé'@a”r
THT SO gET £ g wWew Fr sefeafy
¥ defr we AR T o atR @ o §1 fae w F e
TR WA Sew Aer o § frg A O e fgwn
Pageat §1 79 THR W wAgew ( perstalsts) & 13-
IR A faasar awT &1 fgverg W1 BRI ST &7 qree
fipa g SR T~
qumam ¥ @R wwe g fwed @Rt S T qa
(chutning) aeamfY 99E T4T 1= | SRATAT UG B F FIl
wgell B P WA @ S EREar ¥ Ge e S
% sce® yhR O AN o SARAT T S a § fey W
aug faw sar
ATy § A9 PR AR T SR S Seer S d)
TG I ST & AreT SvE €Y 91T & A AR 9% PRI 1R
TR FraR Ao A%y T 9 § ) AvTE A omy
wferat sweRe (digestive juice) Serw Ft §1 waw PR
% Soeey 0 Wi F fIe W 41 W d o ¥ gwa
wtten Qe st dfew (pepsin) 71 FTTIER ST G
S #) (oo St ot dft § aao 1 T
Wqﬁ?ﬁmwa; WoF aEAardr Nt § R
:ﬁ%‘:‘ﬁ?‘??@%\mmﬁmﬁmm
T R RO Gw 3 9 Yo e
e m@m*’wimﬁmﬁw




SEt Tk ©f

:a‘fr?ﬁ AT 9 i T 1 9 GRS B F_gwR LA Tor
' - T T T - = - ©
AT, ¢fafed S F wa oo Wiww foy 9w (chyme)
T & TEHI A LT gAT YA F AT £ 1w Ay
TF TR G O AR AT w79 5T § A S 9503 awdy o)
ST AT Wl i &0 2T -
¢ SR R A e faw,(bile) #iT srmta-tw (pan-
creatic juice) I &1 F O9F W FT° o qq{ﬁm
W OgTy § 99 vy ATET 98 qEEAT 81 TR, Ay A% g5
T W F TN FT G Frw W et S dfafes wmw
Fr Syfeafe & ggaidlm & TOHET T SErOT (stimulus)
feret § former g Y gTEeT SO FXT g | W afkagw ¥ v
=TT d T T 950 AR S ¥ A 9N &1 4%t (secre-
tin) T FT ZIAT FEATRT ST SIS HT TS SOH FLA &
fou qa @ § IR sefeEwEaw (cholecystoknim)
a5 7 gawy  fawew (gall bladder) ¥ g 7 wEmEaw
&ar gl
ST W (pancreatic quice) A frmfefgs @i w9
TETEEE 2N £ ) e Yene ey TSN A & Rte g1
(@) RKftaw (trypsin) NErg F1 oAy Qfasa & a90
T &1 ag fefedifow 3 fafemm gy 7 fasear )
ggAEER ¥ TAR UF TORA oW w6 § fag
ufeiezdw (enterokinase) ey §1 T TS
F e ¥ Efdafw iy 7 oo s f)
(ar) wewitfem (amylopsin) WY av WA & GRS
7 e &ar &)
(z)  wmgd® (lipase) a7 Feglww (steapsin) TWedt-
. grEegaT ol B e AR SR § e aaTd
agw (liver) wext AT IO W KKOw w7 § o frw
(bile) =¥ & faq & FE T gy §iar oy 77 are-fR
F T qer TEAGT T [T TS fu-oww gy Y SESRT
A § gz §1 T F T NAR AR Ty gFe 4
Tz o @ i 51 guedtfera (emulsification) w8k 1

-



19 ﬁ'ﬁ?ﬂ?

OEY arlfq &7 AT WY UF TR BT 9 W A § Ry
FRETEAS W A ¥ (1ntestinal juice) gy § 1 Taw gher-
A R wfeaa (erepsin) AW F gemew @y §1 gifaw
w9 N FroAI-Ufas T age T )

o3 B¢ W %7 aamme

Ao & R A 09 S aw aygowem ¥ afamwrt
1 (it (absorp tion ) S arfer ot s fwr-fereett grer ST )
TEg, TOHTE ¥ A a1 9re-
NG T o gt i«
AT 7 909 @) Fary g §
STFT 9 gU Wom #7 s
AT A F o FRT e T Ty
¥ Pre 91T ater e afes
L5 g1 § 1 3uEr st sk
T qag 9% B (folds) =
Sufeafa § TrewET & sayes
TG 1 TS FECAT 78 Sy
g1 W F @l W zfegy
(leum)# == TAETS
3R fagar (diffusion) & ang
B E L TgY W a7 e
RIEL R B g &
o ¥ fay # UF &q-
MET oz (absorptr e fold)
I R v § ) dhe oy
; F AT A A (amino
ot ¥ —aais o a7 acud), Y (glucose),

ENRENNERNERAN]

WIF N qemy TN EEAE FT 9O wfuT
. s TAT F Erg'a' Gn'a—rg AT
%Y Bfae qar Peade (glycerol) fors

? -t T S
(lacteal) ¥ T E ) w7 odwy & o iR



- w3

TAXIH T F §UIN UhE ®9 gAY Y1 fore-afahmt o= §
Tt (veins) 7 gwft 81 g9 w1 X g A F gy A4
FA R TR A faw Ay g

T qEmal & JAfaw g9
(Fate of Food)

ATRTL-ATe & fafne wnt & agaia frafger ar fafkw dEw
T s svemr @ g § S 939 oF wambw faas
FTHE FW§1 T8t wEr F1 afalew g wEeww (gly-
cogen) & FETHT ATIA-HILETA & GEeoTeH § SHE51 81 Tar
) TR FT WY AT a@e-faen (hepatic vemns) &
TUA AT T TR S fafrmarii 4 Buar ®arg) T6f AR
ST & argtsa (oxidation) & TSt Ieow g &1 WAL
g, v, 99T I oA ¥ Yoy T NErcewd aaarg | &9
a1 &7 ufafedsw a1 wrle<or (assimilation) #g3 El
Y AFS FYET-HE F ANTTAT (ammonia) &R § ok ArE-
Ffoa w7 g gfear (urea) # a€@ [ F)

TFI T B
9T § A5G g BUY AGEET aaT g T W G TEH! ITHE-
wfer 7l o gy §) 9w § g% 9fg Q) &7 avw fRe |
FEEIAT AT E | IFT & Fo Ieo@d Iy FTU] FT YT § F0 g7 X
Forr Sfam ghm —
(%) =g fag awmT &1 w19 wfu< FTowE § fAratas ¥
HIGT SGFT @ T T 497 37 €1 WA qferw
Fa19e, Qifeaw vergnmioe  (glycocholate) wat
Tifeaw eRimoe gk fraean (bile salts) @ar
Fvg w1 WY Ao §) &9 A &Y gewdr ¥ frw e
Fr TR TE FC 3T &1

() DfeanFEtesT safeafyy fira ariu g g e
g 91e¥ (chyme) &Y swear (acdity) $T W6
FCH TS &7 AT A1 OF 4T

(3) shamEEE (antiseptic) W F Fwr o S
FT FET HT UFAT



w¥

sreg-fawm

(¥) fret aFarga-g ¥ fawAare orgdd (lipase) 1
afqs PramEe a1 S E) o

() @Hﬁaﬁrﬁﬁwﬁar@a’mﬁfﬂaﬁm
=7 TOTEET BT § §wesl F odr g1 draemar
T qTE-FIRETY wrEme B T TF A 98
Ecig

(8) o &1 TATH TOTERITT (glycogen) & AT T4
2 oI & S N AT afs Xt & af A0Fd
Rfgee qaEfE  fRIE @ S ¥ emmifar
PrToF 9 TOEEINT § a5% T ¢

(¢) aFa Seaw (excretion) ¥ ST FEwAT 2T &1 wHEY
AfagE 7T TS Y ST ARIAT Y AT HC
W(urea)ﬁm%ﬁﬁn@@ﬁﬁ-mzﬁa?&w&
&1 3 e ¥ 909 AT frEe O )

(¢) mza ¥ wrafadtan (fibrinogen) awaT F1

(R) =wenfa & agrﬁagmsﬁt%ﬂmim%l

(R0) aF T R Ffawre @ ST & go faAg 9FK
¥ FIfEd T & o diwTeew (phagocytes) &
A T et §1 4 @i sangen (bactera) T
feT-aTg ¥ AR Frrerty Y RN

(22) 7% faerfi @ ot <t 579U FAT R

(R) 7w NgoRfraiamaA@sT § aqe g fey
S8% s (combustion) ¥ GoREET GAS IW
T

(23) @&t 9 g2 @@ W Fomd e o E

(¥¥) o7 7 fifer awan § ot s 77y anfefeay & vy
~—IFF] TA—TG! QT |

(24) =& S amr Sm dar dfre w1 R
(nelfttahsatlon) FT 3 §1

(2%) 7= Q¥ wamafer ward awm § fovret aefeafa ¥ or-
faar (anzemia) &7 Qb 7df €1 aram )
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S (OCSO?IICQ’US) J[EG-T 4T TEWmT Ao
TArT 57 P
C—TFF S TART AT #iG F1 &L &
3— (%) FYERATS § TR FF T ArCAr 7 fagear
’}t? = fafs ¥ T=7 TR ".E;'
(7) wwiz=s (penstalsis) &1 AWET W HEE-5H
¥R et g ¢
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ST GRET AT & TEFGIRI g | W @ S fa
o FT N aF i @ A § foeg W & frat 59
&7 37t of T EHR Y oAy &1 FY 7 BT € Y1 WAF ST A
o wTT 3 o ¥ aam §) of F e Foed & w
(heat) aat gl waw g7 § Ry gad afwftear Awd )
T ¥ oo § fou AEEiNE 37 AEETAT gt g1 SRl
oy IAET WO €Y F1A0 ¥ G AW TR §1 qEE W
AR & fow o aiew &Y amEmwal oSl §1 E oY
Y A1 A At I=7 o} FAEES PRl W TER qER A
¥ oot e T R whw R 21 3eF ¥ AW snft °
e & fou fr=fefen awgell @1 gt aEws g —

(%) ot 57 @ (source)—amT a1 gAY

(=) vifema -3 ( gaseous exchange) ¥ fou maw-awg!

(7) smadem F ofkagn ¥ foq WRA- a7 ST T

gaferia |
(§) =@ memw (respiratory medmm) §¥ 3R
a7 wErer ar ford |

T TR T FT IR A IS R R Afaw AR
ﬁ%ﬂﬁ;ﬁ' Frer sl & R s ar gt Sfwrer ¥ wom
grar g1

g 7 waga-Prar W (lungs), 7 mar awr we-TE A
‘?:ZW ar ¥gFw ¥ET (mucous membmﬁe)ﬂzzr
RT &1

(%) aw-g qar oeRt waw
ALy AT foz (external nates), s 3w (olf
chamber) Wy myar fox, TR, ST (pharyn(xo) gﬁ
vg



a9 & CICS

(larynx) @ar owe snfa <o $5e1 oo 3 S¥F agmarad
g TEw-frar s el

AGTRT 51 sofens
fa=t (mucous
membrane)
FARUI T
aga BRI F
3ETE | F7g Ta7
A 90
TR & G
X BFET F 9F-
R R §g &
-y T A

&5 : N
TR, 7 Yeo—%F & =A< oy 71 36 sr e

fax & Hfifsow
sifreafee  Tw
(median  long:-
tudinal section)
o ¥ WY
= oFear g B
BT A7 gEAr
gt g7 (glottis)
AU IR T S
WY IFE -
7et (trachea) &

ST AT g

. BT ¥e—3ew F SN ST g F, A L A
?;Tﬁquqg T, HGTEftay 3= 5T J9oH



oc Feg-faa

w@A gr fuewx Sfenifraw Se” (laryngo-tracheal-
chamber) T3 &1 ot & 3 G2 frwen §1 & FTRLIA
et il & €9 § 1 g R R faewe &9 ¥ 5 9§

AT SRS A AR d gag § gy ( perttoneum ) ¥3E T Gl
31 TR EaR I A9F freT ARt qfeeat (septa) §iTE
e S O3 WY A A Fi
Freit a7 geedens (alveols
4 7 farfoe &< T E1 &
et aficd TS st gutEafa Y BEST
: TGO qqg FTATFGFE
TAAF AT g T Al
g (septa) =t =gy &wg
SRt ey Aifedds qar  aTETCT TfY-

FAR—s F 9w pper 1 T g Tar

ATHET 7T “fiere et ( capallaes)
a’maﬁrqe[c‘mﬁﬁa‘r I A v ¥ oy oA SOF SR &
REHEI FT FITAT (Ventdation of Lungs)

BHET F AT F I AR A5 Py A [T BT a1 BHE] &7
wwA (veattlation of lungs) wey 3 aledy ar fr
(m'spuatxon) § TE-TET TF Pr-aey (force pump) & Twm
T | TR 1 A (W) qoae e s 9edt g
T Prft &t 1 78 18 91 9t (foor) Farw (shield) &

qﬂﬂiﬁﬁ@ﬁ%—ﬁﬁmﬂwﬁreﬁnﬁmﬁlﬁeﬁ—
'Q:zga}gg (stetn?hymd) AR ANy way FEsEE ¥ e 7
?3'} T Y Wit (petrohyord) #=y ) TEIRT Ut
:ﬁmﬁ%w (ventllanon) ﬁmmrﬁ a‘crara;q'vtam%

W%ﬂ?mm-f@z’m@w@ﬁrﬁmmww%l



- T A e

Tqde-0Y B

ATT Wt AW TG TAMAR TAN-GY (suction pump) wF FH
Tt £ T A% fagEelgs (petrohyoid) qfwdy w1 W
AT § fY TR FT % S §5 9T g R I9HT AwaT
FANARTE T TR TIRIFT R 91 9K A9 96 a1 &
X 5 gar Mar-fodt 7 it g8 ek foe st )

TF TR TR B A0 (F ) FIqaRFI 967 A A ThA
F STOT AT v T fodl A T ES qEIETH Ay § R AER
T AT AR AT T | T fafrd TEEy § il ) aE 1oy
FAT § ey qear a9 owr gagdy faest 1 g & S
(gascous exchange)T srawe fa=ar waaT § 1 TGET 1 W&o
e 47 SR e A Ay 0% feIS FE 21 SOl § AR
S gaF3 faaww (diffusion) gra sfae F og= e § AR
FET STEARAIRS G fAFe awt 1

Fo nfv-Smity & [aOaec aWars 7 3EE AT Qe
TG -FEFET ATEGFAT AW AT AR TART F FFE AN
o g Y 9T &1 Bwy w7 @ Aew I W AW § @
§ 9T S §) FraEEar afaF g g

(a1) ©%g wwaw (Pulmonary respiration)-—WarTer
A BB A FWIT FH 9% qaqEr v wfw (foor) AT
g & sy Wiy 3 qyed-Fafit ¥ uw P sk A e fegets
Tt 1 S TR & ave fat § syt sfedt v @F
ST T HFTo NS Tag T agr wwier (external
nares) W §1 NAfGES  afadre Y & frey aowsaMaR g
TS HIISHL AT TRTHT F1 377 FTIF |

wAlgEaIge 9t (sternohyoid muscles) ¥ gav &
AER A w4 g 9L qrg w7 gronar § ey gy gan qran-
fodt 7 i 5 Wae faw ot &) 9w dETESise 99T EY Ay
AT &1 T8 It F97 gadezfow Tt (submentalis muscle)
i fr f79% S AT aigy ¥ PR W ferd ARt @
& &% dy el &, 99 wr A I ol § gaieefew
95T & feged § FRfaifous qivr F9% 95 TR §1 T IR
37 Y AT TEfaEeT AT SR IR ey SR S AT -
foz ag gt oy §1 QY SWH A T N F FILFoA § 9
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LEEERE] 3

9 &9 98 ST § | E9 S99 ¥ ¥9 999 9 @) (glottis)
YE W@ g AR AT RSl § GH Tl | §F IHR @ &
fwel # wgan #1 frs=w@ o geafdew (1nspiration) Fgy €1

AT & ST & 15X frow 3t fpar $Y sVgawe ar grefiram
(expiration) Fv §1 T Wt aTg wifeE A= WY & e
T & 4 A g5 ot § e e o O g W) @
g F9 g 9T § el Fe # gar uR gR F 9 g v
TEr 7 faw ot 31 g9 ag geefram A qE(Et O o o
AR gFafam § S99R-090 & &1 St g

() &g = =

(Cutaneous respuatu')n)

WeF U Fo-aoTT e § fad gt ot & W @ wmnfas

B 0 ST R 7l g T Bt e e R 1 Qe e
F o = e T & Fri R &1 SE - aadt o g
(vascular) gt &1 o7 Y ATRASH @1 & FET # q@ o
2 o1 fin Forerenr & doareT @i wemraTr Ffsra Sl & hax
¥ O IT § AR FEA SRACAES AR e ot § 1 = &
Y ferg ot arar (lymph sinuses) Y fors #v 6w e-
FTaTEE WY greR feedy @AY &1 SHIST TR e 9T aEr
ST TEET gTO T SIgATNRe 1 Al A fHaed )

zogw #t srfawt @ it
afedey § gga-frn § frafelen seeand fuodt § —
(3) wwst w1 garm—(ar) wrfadwa qn qrefadas

() arer wuw (external respiration)
(3) swafer @9 (internal respiration)

RF F AWM W T WG G_A qf A A -
g & freeow wem § ot 0. €T wWEA F g
f amdcw sraT g (%8, o=, wEg ¥ wEe
) W feaw e ¥ gewt frwor gra o § ww

Flo §

r

1



3 steg-fasrrr

it & A TR R FH SRS Ay few A ) 9
&Y &R & 4 g difw -
¥ (gaseous  exchange)
T AR e wed g1 A
WA ) A e e
Firwte ¥ gRvafa & fress
AP aEE e SRR
31 g P e ot A A
gt § oW amde &
g  ( concentration )
afqs T g1 o9 TR QT F
s fmeie s (active
organs) ® Wg=ar & Sl FET
TEATRS  FT GO A
g ¥ oar weard amRAgr-
‘ wifew ¥ AT e &Y
Pt U § TR AT ATACCF Gage TRt § —

TR A ARG

(¥ ¥ @ R) = (FARCH)

38 ST JUT AR & FgT A 9gNT T & FET en-
ATFATES T 0 & 0 § 357 Tl g Al ag Wifeww o gifemw
FHTE ¥ ar (Ao aremaiey Y § S e it ¥ ofu
& FET STEATHITEE, IY HIX FEET § & WY § —

Fawt A

CO,+H,O+Na, CO, ==z 2NaHCOQ,

=ET Ay H

Howel 3 TR fFMEeT AT Fas 1 (tissue fluid)
F ogadt § A Fee 7gl Y saet Y Fifewt & BT I g1 g
YT AR STRRATFATEE WY TRl ¥ FrereaT oaw o § O
gt Bhmeld & o ¥ ofdt 41 ofe qwr sawwinme &
Fa g A F9-2 # avfor wEr wEy §)

T e fored gy T AT Ol I ga wd 8w
w0t § 1 e 5 maw-rea (tissue respiration)




LEREESET <3

Fgd 3 TN AT SWl WWERE GEey f uw ake
aar (chain) #1 e §1 wds sifaw i 1 S
TS TIRFE I FLAT § 1 57 CRAwll #1 sdergy  ( catalyse)
W £ FoxEeT o e fewr 7 agwehs e
(glycolytic cycle) gar wififis ufes asfes &nll €1
FFIET (Sound Production)

Sf-saeT § STEa a1 eouq SeEar 34 &1 SHET Sar)
S ALY TS T Tt AT & 1 IS & TF A1 51 ¢
(arytenoid) s €1 57ar & & A= "idtze oF qaora 95
TRF TTH ar & | T99 1 AT e Hy afiwat S §1 OF woi<
<t St gt A e A 3 £ A% g R A AR o
a1 FFC T [T | fEAIgE wifeow & A e (cr-
coid) wifedw g £1 IFT R F Prame ww e
geet (1ng) aI §1 3w 7 &1 I8 Wt a1 999 S
(vocal cords) grr €1 5 gaT BHST A AW § 4T whs! & T@-
T W AT § @1 wwer (true) SRS T OHAA g ST §
faad safv s Sl 1 sreaw Y afEl EeSSEt ®
YET-AETHT S50 BT I 4T G0iY T I9aT 3!

FL TS F AP T TEE B TS g9 IRAF! S B
e & 9 TE-0E dme-de (vocal sac) g/ 1 gar "9 A 9%
3 Bos aga a8 & 9 & e aeas ferg asw € adw
FFodF OF T T 9% 19 TR A Godl § LE o & T
=it T &1 St 2!

TE
v g—Fp amaT F1 39T afOrT gF —
(=) afz W= F arg srnfes o< s f@ 99 ?
(=n)afe ¥o=-Fr qar shwm-fafr ¥ g ol s ?
(z) afs ew =1 f6ET @ 0 4wy w3 ?
(£) afe $wsT 7 8% F< faar o ?
13—HEH F 9T oFll FT 94T A 9 DU |
v —faale Aew § BWS( & Qa9 B (S99 gHEE
J¥—Frfetas = 9@ 7 feorft fomt —
AT, T G-399, SAT-AET |



\3

FeqTT

qRaed a1

e & afernar T o o, dgfal, afen wadfat s
AR AT § g AR §1 ol o 57 ol ot F 0¥ gy Wwew A
qgam ¥ fog yfiagn aw (crculatory system) i araeg
Y &1 Swe A e § waw PR g 31 qifeg s F
o et Ay Y arFRATTT g for ot iR v [T e
wE §) afeed § aOT F  gFR B FYEE  (fluds) &t
ofeag grn 81 T foq aiegs a7 Frafelen & wpa et
giey 97 9T § —
(1) *fax afcage % (vascular system)
(%) =
(&) &=
() afe arfifrat

(R) wwitgt @ (lymphatic system)
(&) = @ forw
() e anffrat qar wfter aor
() =7 gz (lymph heatts)

(1) =fyx ofeqgy ax
(Vascular System)
9 TiREgT a7 F s ¥ ofkaeT ¥ fou o At &7 o
T 0T G 41 g w R e Y R )
(=) %f% (Blood)

Wmﬁaﬁmﬁ'-—(g) CHWW G4y (R) WW
Y



¢

(2) s (plasma)<fc 1 el MR AW
T G §1 599 I F wET w9 , B 31 T
AT TY_gd9_deet-Fr. R, lew ( éo‘i:nplex):éa:r“
) ONE § FE SR, T T w9 e, a9 sienee
(colloidal)arear & frewy &1 & @Mfeaw & swtcgaEw auT
_AEEEEE F qw Jtuw Ao g WY sow géfmw &
- aETEey #X sEREge W T aen § 8 §1 aeee ek
wiedea af o GERTR 2 % (98 £1 % R oA o

- ——

FLY Y, R § Al oY ekt ¥ wwe ag g
(alkaline) gar &1 coromr ¥ guT gew WM ol ST
cfage qur Tt § &0 ¥ foear §)1 9% SO wnAT § §9
gsd qqrd (waste products) @ gfar (urea) fued g1
srqerdy wiemt (endocrine glands) & I@w §RaT® gTRAR
(hormones) it few €1

ol F9 N G wefrtan (ibunogen ) yweafarr
(albumins), Wi (globulins ) gk Frey §1 amaerwar

| qeY )X R ¥ oF AR 95 & AW 9aw 8 TR E 1 T
gArdtdts (antibodies)wgy &1 g gufefs & o< & wa@
FAGTS TTATAT A TEaT T g7 MY Y| THH qwEr oot §
gty W & ow §1 7 dTAfET g 99w g St
(toxins) =1 AT FT X § |

() e sfrwd—a @7 TR W g § —

(%) wrw wfax sfrend a1 gietemew (Brythrocytes)
(@) == sfax sfed a1 wvamgg  (Leucocytes)
(7) ereataEER a1 swe tvewe® (Thrombocytes)

\ (%) wnw &faw e (red blood cotpuscles) am
gfeyaer  (erythrocytes)—a 8 99, R”ER, &
e (biconvex ) gt &1 wa% ore wfax Ffuwr & awa-
o™ § UF Jfreuyg grar § v g sifwang ( cells) wgar
WW@T\TI' T UEErenH | g o T 9T -
wiifan frear & fras wexaqy &1 & gvvs @ qu few swm |
9% IF &




<% steg-fast

e F e o19 T AT A s 3 p (F) R
e Q4 o () S &1 T P 7 ST qe oA
xm@ﬂ?{,qﬁaﬂ#ﬁw&qﬁ%mﬁmmﬂél
qTT BTe /fax HirwE Ft T FR T TF TFV F @7 &
FOET TEaT 30 §1 o dnenged (phagocytes) FEd g1
=% o 3 i (spleen) waT aFw ¥ WY FaEIE g AE
£ oy §1 7t O} T grvelter ¥ frewaer arr A fear
STt & o< Ag W fra-wr (bile salts) @@t ) et
T YeF % gfeedr § wiw afer-wewn (red bone merrow)
T N Yo ¥ % sk FREN §EE e #iX e
(spleen) & a=dt §1

(amr) =a wfax s at AR T—F =1 & w T
¥ @€ gt §) uF an feniex F T G TR Y300
& §) wfa § qY g A ow e g 8 g et Bt
TG I AR F FIR GE T R G N AR wiar 7 oy

M1 \3—3ew & R S g

3TF;WF‘:‘?[(HIIeguIar) 1 5
| @ O R wdm swwee § oo
T ¥ o froat 83 §1 M 9 S £ 3

FERT (pseudopodia) § B
T N Ae ) mﬁmﬁfm I q1 A



qfagT ax <6
mﬁq#mmq;amm%%:@?ﬁmq‘ﬁ% &

@Ega (phagocytes) mgwmﬁmﬁm
w1 TR A S O 1 gw whe G e ser s
g oa dedifear qez SIGEA! T IFIATT § 1% IF< Hhraprs,
&% 59 (tissue ﬁuld),sf“rﬁ?rwrgamaﬁ HT ST o ST
g1 =€ #1 we (pus) TR §1 awT Sa R (mete-
bolic activities) gRT JFfan UF YK %7 a9 Saq 53
¢ forg Etfera (toximns) a5, Gt g s3a <fEe
TITTE 57 7oz A% A &
=TT Tl & AT o ef< SR o w8 I Al &)
0 STH-HIEToET qar ¥ F F1 7 OF @ Y gay e
A& oy 7 a3 &= 5 UF IFR &T 337 Frew g favay-
:g{g TE & 9T ¥ g (healing of wounds) & agwar
|
ART T g FE aFT & fp T FaT oG (W B C ) s 7
ﬁ%—fiﬁ@ﬂtmﬂwglmamﬁﬂﬁ?ﬁm
@ F A TR R &1 T w7 e 9 e ghadi
7 grT 3
(® wfaT cdedea ar aratgged (thrombocytes)—
ATIEIET &% A 1o & SRR
FT AYAT AT F B Gy §1 AR W
@A A # fordareg ¥ fer-Ey £
T A9F THS SR g § A g
% WEETn SRR ST &1 T
%*’ T 7 0F Jieag g g1 F g7 &
PP | ST F AgrEar T 1 g sivAmie
¥ warge 4 gedgfs saw(bone
T v3—feFd  forming tissue) &Y |fErFrl & -
sfaz & =
(Functions of Blood)
(2) enfraem &1 afEgR—eTe R FhmmeT & aaa §
I ¥ I T fFARgGT 58 T &1




F qge o &1 gaw afaed mﬁ#ﬁwm@%mﬁ
&% TR shmE & fee gERe FrRFENE § ¥ 7 g §)
o R ST A A ST 7 GGAT § A1 8 ARy gEe]
FEA SRATIIIEE F AT F< 3T & o7 iR vy & & Ak
free oY §1

(3) Doz et w1 afagr—arad T mm%
i T SR § qga & o 9fEed G 9 AAE W A
# qET qgarET A gl .

(¥) avd qert w1 af@gr—adR & fafow won & a0
T A T T SRR 9 28 § G {1 49 el
fom 1 afr (urea) § o¢ T §1 o UWCRA F FEEAET
T g § qguaT § A1 giar 98 #X IEs arge e
T B

(4) 7ifes o w1 wwo—sfax et o s
T wa-feew (hot water system) & @wW ¥ F@T §)
TR F 97 an § wgt afes sqwaw @1 dewEifoen ST § S
e, awa walk, afew vl vow gt § ) €9 g8 T T
g ¥ woeTeT I @it o & afer Har § gt F % TH S § 1
T9 WFR §R AT FT & &7 97 a9 §Y a7 8!

(2) wfax w7 29% aamt qrama=q (clotting of blood )—
o R afrearfyfat 5wt § o) g aed ear & feeg A
@ et ¥ fogey o) g7 ow ¥ fagr | &
T Y1 W g T B AR R @Y 9% 99 agw &
AW T W OF o, fored sfam o $8 andt § fend A
&1 et 1 ag e wefew (fibrin) 7 gar S 31 wEw T Y
oo aet & @@t wfew 3w PR § oo ww Y §)
g ¥ swenfem (prothrombin) wwd & afey
W H, T Svlerw e g1 afefel ¥ R o R ¥
gRveltran  (antithrombin) a1 feifer (heparin) <t
¥ v w0 wfrealel we ool & a aifet S g
ATIETEE SR (thrombokinase) wew gy g



afEgaas A

g RIS §1 a91E $< 991 ¢ #] N-difEs o1 aifes § a5
e & < wrfeed 1 o 9 aee WY orhm ¥ agE
TF U WS A ST 2 R o SO 98 oWt 81 oF
& qlorar 39 fa¥ drw (serum) T § aw (clot) ¥
AT &1 T § | GET T 99T g9 37 O9 CRmET (@7 O T
foq a0 & —

(F) cawd ey oo SRRt B SErey
IHCICIRT ST

(@) daEETe + et defme agm->dtEy

(1) @+ sefmeT->eeim

() wrsfam + ez FiE@~—> T

(o) sa godl w1 afcagr—arry, ReYm @k
fa g arr TR F it A F oA I 81

(¢) wfreaar An—(ar) w A o F AT F T
feafs § 1 I §1 § e Sow 5 &1 Ro-efax sl 7
G aaTeY S50 7 26t § foay O S 3 st e
gl

(=) wavarEEw A & Jedfon @ SR )

(1) T @ FEETHINT F 90 HNTEET TEHE BT
TR T, T £ TS T 4B, T ge¥ 7 FgrEal ad g |

(20) TESmangw &1 fowr—faw dfewm F we-
wWeT FIHET F A AT 99 TH-AT THEF @E< (envis
ronment) NG WA gl IEIX T TEIOE A T gL
(concentration) uF & arawr @ g1 w2 F grRgew
e B aen ot fe (pH) 5 €, grdiom ey &
faae s SRl § SO0 & 98 59 afas s (acdic) g
21 o ¥ Sfes ofes a1 FET STEATRTEE S AT 9 S 9%
#t o pH 3w § T AN TG AT 99T | T9E THFF AT
3o Tawtts 9o g 58 (buffers) sz ¥ g@w & 8|
Y AHAIX IT BIERET §I0 g 1
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qf g am 28

T & RITes T¥E 9= TG 91 T 3 g ey (V) <=
gt & PR faewet (sinus venosus) #gy &1 ¥ dw &
dEy & fou gag 1 aF F AT gveAT AEwF g g1 97
diT Wt & e ¥ v § ) o &t S AT o wgrihad
(anterior vemae cavae) AR fPart It Trw wgT

o yy—WaF ¥ g W S 5

(posterior vena cava) Fgd gt frw o F AW weHWA
faq ad sfktre | gedr §1

arals =T

(Internal structure)

Tex dfegw< Aeaw (inter auricular septum) TR AT
wfos g wfows & oo § s g1 arfgr anfe G &t
AT g2 ST £1 Wy 7 faveafew for (sinu-aurncular
aperture) gra@edl 31 @ for Fawa g1 € MefRAiFEw



R wr-faam

forr g1 o1 ARE frie ¥ arfey afee § § om 7 &) ad
afore ¥ el oy #7182 gt &) gud W% awd Y g, fR
ot gfr 1 Aty fovpe fen o ol R w7 3w 9T w1 E
W wrerEnfges ded § 991 | fray anfifees & faged ax
RIRG IS dRaferwd afa gem fox (auriculo-
ventriculat aperture) gra feFed gea 1@ oz M N

ﬁ‘“\ﬂ-—ﬂﬁ%wﬁ Wl gy
T RE (faps) e fefees ara g 3 TSR SR
WY T W R ¥y (chordae
From ot =t fefent & 92 % §1 e

TR FY I afey ¥ freg T ifws § ol

A e A A A afew WA (3 D
81 e el 2 et g ¥ o g

tendinae) gry
afor-frew awe

“afwat (columnae
carnac) frady <l § Rt ag o oy T (fissures ) #
frmfe ) sy g1



qfEegT a9 3

aafg fa) aX Ao 1 7T awr-wie ( truncus arteriosus)
7 gl g ug@‘aaﬁﬁmmﬂm(semmucularvalves)
g fa wat &) s A
TRT (cavities) WA FTE
AR gy g foww s
Ifee ¥ a9 518 § oI g
1 = o § feg s s
=t agre faode Rar A g §
PR TR TN R G
A § AR ST H T FLIA G
oq lelaaa & g W &
TF o1 aiaw awa (spiral
valve) gar § ¥ wgEHRT
s AT ww  antefdwa
( conus arteriosus ) ag § 1
aiTe 15T 9T JUAT 5 T
T HETEAT € & ST g |
zay sfyss aag o gt | Fred Agrey e #Y gy T agw
ferarrsmr &Y WY F &Y Staw g1 A% A FY QW HT AGETAY A
(cavum aorticum) X FTRFY T &Y T F wFOR-TIH T
(cavum pulmocutaneum) g §1

afqe JeT a1 e F AT AW www-ety e (pulmocu-
taneous arch) &1 ST TN F 75 oW gFa O wrEEN F
frnfSrer g s & 1 e & ot & et el (systemic
arteries) R g@F Fo AT wMes qrH (carotid arches)
%éas’l%f%lmmq@m O F €A Y AW S fR
TRy T HuF @ furd = § A Fdw @ A
(vessels) & @ g &t & o aifgfrat g gavk & @
FC relds AT i o andfer (artersal arches) o §1

g &t B
(Working of Heart)

Se<alte ( Vandervael, 1933) aar wiwas (Foxon, 1951)
HY TELTF AT H F[AIR Aow & gad & R agT € g g




¥ Sg-fAm

RF g T F wgm awW ww ) feean (sinus
veniz_s)%m%%ﬂmﬁﬁﬁigﬁ'ﬁtﬁmﬂm foz & g
gon atfegy atfe 7 9§
aTE | T e e
T A afo ¥ gHaT
T &1 o ST afamr
FEF O A AA
grar & e s ateE
wawr g1 fou-ates
aeq  (sinu-auricular
valve) far afes fox
F AT T AW g1 5
afge deen & fage
¥ qewd @ o8
TG TR XA TH
ar afedr ¥ sh

arqy SN 9T,
ﬁ'ﬁ”\“"mwa‘"wm% a%q.ﬁajq foz (aurn-
B &t B qun /f w1 wae

culo ventricularaper-
ture) F gt A Areww 7 o T R T R AR
e T feamifinyae R o=t aeg fre a1
ﬁﬁt%mmﬁwaﬁ;ﬁ B F9 YW1 81 IeTe A da
W?ﬁﬂﬁmmﬂﬁrmhﬁu(musculu) gt & Foeyy
TR FIT ATE NAS G 21 TS T ¥ afee-frag are
(auticulo-ventricular valve )ufimg qar e ¥ day 57
AT T F T A T ¥ A Dy HESIEEE TaR
TR A3 ot e o Y et @ 41 o o (Pylan-
grum)# fer ¥aw gaiforw gt TR ¥ 77 pr
alaﬁawmmiﬁmaﬁmﬁ Fres & G 2
mmﬁﬁqﬁw%w%mw@?{éhﬂwmvﬁzw@
ﬂ%ﬁwmﬁﬁ‘@mgm ST AR Y TET =HT aafyy gy
THE AT = K G oww &1 TR wfre o




qfags a7 QY
Feax foRfus qur #iEs awg § 9o 99T 1 39 SR i
gafaal ¥ ggram T 1 vt fee e -9 gt )
TR § FE-fafy grard awm & o St aft qw 3w A S
BT ¥ @7 {4 e § 799 WA TE 3 RHE qgT I &=
TAT TETET 1 FT AFEA | 99 Vgs Ot 7 11 § t 1 Faw
ST T EAIRT ST 99 ST ¥ 1 O @3 | qaiv-e qr wewl
FEiaw fra & R § oenmd fa s aden e )Y
AT Al T §1 IS 9 gF 3 Ie-wed 9 (amp-
hibious life) % fou us amaeg® amwew (adaptation) #g
T &1 TS ol F @Y W ST A9 9 @A o qaa
gl oW § oy weger wefww fr g arifrace = fas
qrar ey stfo § ag= w@r g

_ sfyc-atfglaat aar gawr faazn
(Blocd vessels and their Distribution)

(1) =afrmi (arteries)—F wit afefad, ot gaa ¥
wfax v oo & fafrw oy | ogwwdt € awfrat (arteries)
FEOTT & | T9 e T d At g e § ol g Qe
froe A agen afas WA g oS ) 31 o g ¥
T § T TAEr o 4 &Y 99 A% g S afew qfUR w an
THTAT §1 XX AW AT TEl G A FAAT WA sury iy
F AYET FH T g |

AT T a1 F @19 97 2§ —

(%) seafes @I (inner coat)

(w) wew =y (middle coat)

(W) =g w@x (outer coat)

st @ &) goerifeaw (endotheltum) ¥ F& §)
T THIC B SAF AT FIADY U7 GRT § 1 Heq waT feq Gl v
TAT T & 1587 aefgei-Sww (vaso-motor ) afimt ax g/ §
fAUY AT ST AT Eqtaear @At g1 swiwn
# 3EET Wers F afas o ¥ F o ey # N fEwdy /@i
. FIYET W AT SaF LT 21 FE @] quii #) weEg AR
FHST gl )



3% Fg- T

forren Y srger swiwar A =i a‘ﬁﬁ%r#‘f%a'zm‘glz‘rafim
it 7 fiedt & A ok & fafa . A TR FA O RAT
gt gafwE (actenoles), andtfam HfwE (arterial
capillaries) ST o 7 ety 7 ferariora g1 9P €

o g o—Ffamy, auAl aar FaFEn §1 av9a 7, ey ag-
¥ F1E, @, TA A EIEd T, 51, T A g g

(7) fred—T T EE Tw T F ST AP ST
Far? 9@ ararE ALH g 2 s 3 T ot
% f5gm  demEe TR T WS SALATT I TAY
aTe< frrer o &1 gt o et # weT g Ao afae
g% 1 TEN WEeAq AT aA R § I Ry € ouer ST
F g e N g0 FAF-PIAFAIT GG FTA ] AT
Y gegd Ak e wiE® ¥ Y g {1 anheEl ek
7 A T8 98 TR faFe w § o T e & wiw w7 A
3 W TR W T & wabat ¥ feaew & aabag (acten-
oles) 7w § AR wwbrwwsh & foarw ¥ e 3 (hawr) &
FE AGA WA A A § O dford. 79 §1 W A A Aaew
(venules) #R¥TT F¥w ¥xmaf] (vewns) awfi 1

AR TR FT Ao (4 EATY | o T 9%
a1 2 gt oo Rt E 5 w1 e e B oF FaR F dew
vﬁmﬁaﬁ%fmmwmmal%ﬁwﬁria@w
W 2 TG A e g T A T § Ry e aa
TPt 3 41 iarer Sm-2n 8 T 7% s i



fag c{—ar fofmT § awmay swa






Wﬁﬂ%ﬂ‘ﬂ'ﬁ' Qu

(2) g (veins)—G&d @ik & fafiasr oy ¥ shix
THETT FH g20 § AT g2 F7 AR & Iy § 1 g Sy & oy
TAER B ) wen
W, ﬁm qﬁa‘ .;...'.....---"
T TG B 21 T
Y AT AT g
R R oA an
= ¥ faod Sy

Tt W 9N o sx—faa ¥ g w1 aTed
¥ T AIESER FE T g1

ad g9 § T R F1 agw wewwls ¥ g &) ok @
afeas T H T F urw @ & )

T o1 gHF STRA
(Arterial System of Frog)

=T Eo€ (truncus arteriosus ) AWM gEHT  QACGAT
X 1€ IRifa® ey (artersal arches) & frafsm & smar
g1 YAT UET 99 ¥ @9 oWt 9wt (aortic arches) =
T g § —
- (ar) =w ar §Aqfe s (carotud arch)
(am) fa=fws =ra (systemuic arch)
(3) weitm-x=ftm = (pulmocutaneous arch)
(=) T AR F AT FEw AW T LW &
AR & AT g2 87 g 7 d€ ar g
(2) Tmaw (lingual) ar awy edfee o=+t (external
g carotid artery)—ag g1 g (hyoud)
B AR EL
(R) wrafes Mot or g W gRd—E R
A S I B _&.U$ ey g
xar gt & G gifee dafem  (carotd labyrmth)




R Swg-faE

e &1 AT A & ATAIR TG T WACH DA
el & | g 1T AR 7 AETS g H a9 (pres-
sure) & AT I &1 AGEY ¥ q@T T 0T &1
sot Eg Afees PNeT At Ghm ST TR
o7 F1 S fere-faest a1 FFT A B AL TGART § )

() fore2fims st = (Systemuc arch)—-iaa‘ﬁﬁ'l?ﬁ -
mam;ﬁ@yg@ﬁgﬁwﬁ
i 13- A TR ~B2 iR

= S &R a s Proe Siees Teiet a1 9% At
o

| S TEe gEreT T A& g A AT (e S
¥ frreafofeq ared fedt § —

————

(1) Samfmstmifeacfias  (Oesophageo-occi-
pitovertebral)—WTdiE Aex Tt feft F-falt-
Sfwaw (oesophageal ) T slted fet-afeas aafmat
A3 T ¥ G Py, AT oo R 1 §9
T A ¥ AR ek e

oA Y. arenl § deT oWt ) e e o
f\efoas gut (oesophageal artery) aga § Wiax ~
¥ o ewc LAIHTE WY SR GFunh 1 e
o sletfeEEaa s occipto-vertebral

attey) e vertebral artery) grr
e i £ 5 T el S T
Hrrirfies gRA1-FR0- RNt T98) 7 i antd
(R) wa-efamw a1 sterme awlt(Subclavian artery)—
T AR ¥ 5o T8 feed
81 38 ZTATR 1 R IR qg w1 F O qfeaw
T & T e b F g oy 2
YR waiiee 8% TXfeae siow % DY R § o S
I3 A X dw g R & fred R aw o 31 ey
\

(%) ST =wrt (Coeliaco mesenteric artery )—ug
5% 38 W ¥ Fret @ ot ax @y s oY frcd e



qfeagT @ R

gt faect §1 38 g oW 989 9% 9 Y IS et
N F de St % —
@{t ,gfaaq: aw (coeliac artery )« g S Sl aTEET___
o ﬁ‘ﬂTﬁﬂ'ﬂ TR &1 SRR, e X Aat—gastiic-a1tery)
@‘\}( ST ~RfErC-ag AR A arpa-ar-fd ey
a @ aFE A g 31
‘ & (=) mq@_(antemot mesenteric artery )—
ﬂ,, W susitne s syee A s s 3
*’{ﬂft et f@ softgn s (splenic artery ) wy §1
(\ "«@* wig(spleen) N TR A ¥ ok Sl wmw
“{,‘ﬁ’ 5 s awAt (intestinal artery) sgy & ST
> afg & =fax oganT )
(R) Wmtﬁawﬁm—mt\-\smaﬁ Ft T
Q B § lardu ot sav el R g -
S\ (3) wwr-aafaat(gonadial arterses)—zgaer g® & ST
grar &1 wrew ¥ aeimy__aufaat. (Oyanlan~atxerles)
e geu-arw et gqu {testes) &
&z tr§'a1'd°r gl .2
)WS ¥) s AaUafor GEAY (posterior mesenteric_artery)
TS TAET & 8% ey fa) ¥ ag et § AR a9y
Iig q9T AR Wew ¥ d@Ew (ovisac) § R
T oggEEr 1 e o T Wer 057 mphya il
9% T8 SRE® TAIRET &9 &% et | faarfeg g stwr §
Ty sitfor wr gfems wmfwat (diac arteries) agy &1 sd@w
zfoas ot o # fgdt o ¥ 9t § &R @y < awiEE
7 fonftsa § swar § —
(@) safewsy ar wlrdfas (epigastric) forast o sfaqss
Frg-fafy, =t atfa SR goEE T ag=w § )
(ar) =® ar wew awet(femoral  arstery)—Y s® &
eferay & @=r # e gEnt 21
(%) s ot ST aufel & frrow & oaawq sfoas @ fagfes
a1 frarg Y F &7 § gufer oftar & wwaww 98
=9 I & 1 98 Fredt e & A9 ww g agEwt &)
avarTy




{os W’mﬁ ~

() wdmedm @ (pulmocutaneous arch )—ewfy FTE
¥ Frped 3 e U8 & Al W de S gl F A, &
ety et T 3 SR 4 e gt § o gad R
afig o (cutancous artery) FWE @M A wfiT
g 2

fro swx
(Venous System)

g & fog & fra 9907 51 91(1) wm-fagal (anterior
vens ) gt (R) wra~frwEt (posteriof vems) ¥ famfag
T g g1

s food
(Anterior vemns)

eeidt fmag (pulmonary vemns)—afeh war @k
TR frod (e aw i1 el € Y@ Sk ar g Afe
(left auricle) ¥ geat &1

TUT F 9@ AW ¥ AT AR B o7 A (anterior
venae cavae) ¥fUx gFeET F& G-I (sinus venosus)
7 ogan §1 A% AR W aw wgiiw} 7 ealela i faad
et § —

(1) wrwetesmera sa fop dar fEro—g R ERER §
Y < Ao $ e ¥ el § —

(1) Taem av fagr o (lingual vemn)—ag wegr

F1 BT qa1 A1 ¥ TR st F ol &)
(11) xgmmmmm%wmm
1 .

(R) eritfai a1 s=as (moominate vein)—ag
# treafolea & arawl ¥ ¥ ¥ o § —

(1) safor dtar a1 grete g forr (1nternal jogular

vein) i, ¥ fR EIt ¥ e g w<F ey

(11) srtawem a1 gaeigar fa (subscapular Ver—

Tg &t i & e ww Y R, @ am ey ¥
W wFE T ew M









qf @ ay 208

(3) weitims gt waEsSfEs (subclavmn)-—-‘qg Sl
v IS @A g AR F aam g @ oSy

fey & ¥o ¥ o g —

(1) =g fow (brachial vemn)—ag awfy ik & owre
T ¥ TR IFEE F enT gl

(1) daiv-sxsitw Faw  (musculo-cutaneous vemn)—
F9 F O NS Y AR TAF 98 [owm ar gl @
e Gfm & wfR TFEeT 7 OFT gl

qxa-frag

(Posterior Veins)

o graed Rfred wim wrehr em-agtEa grr g (smus
venosus) ¥ TFET g &1 W W Wt g ¥ frey
Y 9 I A AR A T F AT AW qedt §) ey 959
fres (Liver lobe) & i ¥ gt g8 ag oW ool § AR e &
froam 7 gedt 81 sud efefer g gl § —

(1) gas frod (tenal vemns)—zAF 4§  wTETRAd
(btanched) @ zad o {|

(1) s frad (goandial veins)—g @t IWER X
TF SiET AX  qU0 AR AR § gy (ovary) ¥ fe
FL AW TAA IFF W F 9@ § gaar g

(1) =ps fawd (hepatic veins)—3 ag 9w fawg
wET gt & A 939 faey (lobes) ¥ shie THEST FF
e ag-faa 7 SEed )
Tl Ziny AT argreTe & fafrw we ¥ < ovee %
st fad dda av fratfggt seas aarf )

72 o T & fafrw vt ¥ of Tveesr = O g

Tt Efrg o dft T v § oY v & 7 Wl
T gataw Awdw A § o at W Mo ¥ SRRy W@



RoR SRy fam

Ts o AT g1 T & farit at (et z{r q’ﬁaﬁm‘;
(portal veins)FEy &\ gt AT HIT AW AT %ﬁmﬁﬁw i
v 7 gar &\ for o A STl #1 g A@ qRIT

& o ¥ S o A AW L #fe SR 1 gHW O J29
F gquat & a1 59 qTd featfet Grar(hepatic portal x:em) e
v e S P o oS ST gD TS TR S m‘a%r ELLd
franfem (renal portal vein) FEY ¥z ot & FAe
Fek I fear S arreit & TS 1 St awad (portal system)
T 1 Fow § Frefelad @ fralee foa ewww 0§ —

(=) 9a% fratfge sw@=
(Renal portal system)

fre=T 2iit ¥ ared W § swrew (femoral) fawr ok Hwd
T ¥ arilee G <f gwest w0 O W §1 Qg € g
£ AT A A R Y AW A 9 IR F) T VG B qww
frnfmt B (renal portal vein) #\R gad w1 =i a1 dfes
fat w0 ) SOw AR A g Trafew R g 9 e 1)
Aot AR FY aEgfes faw (saatic véin) ¥ Mt & Rz
1% FT A1 & o B AT 9 FT ST gR AW qedr g1 gEni |
e ¥ 050 9% qeaie w fetwe o (dorsolumbar
vemn) Tt g WA de FIIRE Y a3 ot §)

ST AR F wiifor 71 e fr0d 32 o v i wag
fire W § st oF aaeaw faw (anterior zbdominal vein)
FART § ST ey Ft s (ventral) dam ¥ favwae e
AT ARITAR | AT TG a7 & vy F frmbera
g IR 1 T OF O W awn awA™ ¥ fafrs wwn
¥ W otEm agw et frw (hepatic portal vein)
¥ e dr 1 380 T wew ¥ ad foew § TueT S
T T @ TR G

.ﬁﬁ‘fﬁ?ﬁ?ﬁrﬁ U Ieait &7 e gafefc ¥
T F A o genate BRet g o
TR T el Y anx feed w1 amas ST g1



- vem) faFedr

‘TF@_Q'?ET’? {03
(ar) ara FanfeaT oo

(Hepatic portal system)

e & fafa 7 e e fareswe faw (gasttic
vein) w7 fmir ST §1 [ IFR 9T ¥ Savslvmw &,
Eﬂa’fﬁﬂq HIX g T
T 3 T 2 U
Rt - PReks ; :
fet (duodeno-
pancreatic o .
vein), BET &K
= Ala ¥ gREE
¥ (1ntestinal)
4T ST ¥ =gt
e (splenic

g1 T 9 R
& o< fov @
fetfes 9w =
(hepatic portal
vemn) il gl
e -qm @
(anterior abdc-
minal vem) w1 oy e¥—Rew T fgifew 9w faww
TF el Ao On § aR @@ 5% a8 agw | 99 s ¥
A< T8t FfET 1 uw fwe e g g Gfcw ade s
#F Sufeafa ¥ 99 IR ¥ amEe oY § auw afEdw
F@ A 999 T 2| I @ 5 amreare & fafivw wwn § -
FTeT T g § 959 dK =9 S @x » fabma wEy a1 &l
TR TFT A QA AT G g1 e fedfes wge faww
o a<feaes ¥ faear ) 59 oww & owfefd) § a3 #
i 2R § s afeds o @9 gl
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afeagT o Lok

ftver ¥ forpamee (lymphocytes) &Y w&ar aifus g $1
Fafy fors # s &t sgar sefmifas & aer 59 ay § e
TFH AR AN AT AT QT S 1 AT A @ o 9w Y it
SHTC FH WESIqW Tl g

Yog @ forpRfred orteramt (sinuses) § gaar 31
it o fadivey @ @91 & ¥ oy oo wiew & O foag

' B e wa wE fanie SUiE-aTT ¥ ST 9y mm
et gaa (lymph hearts) 3 @t {1 farvge 3t NE R €
SENST |gRa FT I ST s afEmT & ga-su ar 2 A

- TN

7, fore g, @ T=ifax fors gl
gaER ER B ¥ gy §1 Wi gea &1 frowT sher I
wRe (urostyle) & e faX F guw-u} gar §1 & IWI
wHe faue @ ged g
W N AOHF T difedds AU (nephro-
stome) g dme-faelt & ogw ST &1



208, e ferTt

q1H

vz—aﬁtﬁaﬁmmﬂ:ﬂ_{m@!
~x—gF ¥ g F GLIAT A FE A | )

3y T el Y ErE § T AR gt 7 fedfes R
e Ti5w SR ¥ (97 aaE o 9y T g |

Y tRIT G ST F T AT A ghaT & 7 T &
Tl &1 qua FA

y—FraRgEE quEEn & R (o) e (J) S
qar (8) T § fFE SHR g {9 §)

—dew ¥ au S A BT o e qed Akt &
arr fodt | BE, 99, P18 T AR 199 & o) g § #1 aR
i SR g o g7

w—yfeagT w3 § area (valves) &1 zar w1 §? g9 @41

foet § frova awa (valves) w1 w1 freagd® TeEE L
: e fawem (portal system) =zt & 7 fifes oEs
ferew ¥ ot s R A = F ;A e A IR g ?

— TR e (R B C ) war @& wfux s #gt
o FlY § A Ay e A § P ot Y qaT & O A T
HYar § 7

R o~ Y war, feafir qa Fwl o afred TOR A ¢ L

i~ Gt ) wde F feont fogy —

(%) afesdt (auricles) 1 wdaq Shewe #ir fafat
fem W S §1 wE?

(7) facelt @ ader gafer 2 Qae afww W9
g o ?

() forelt 7 area @R § fog bRt & Tt o
T &1 = ?

—



EIWITZT:
Q *
MGNERE]
. gA 9 @ 8 5 o gan WieH AR are S A g
918 9 ¥ 1< 'f9< ¥ ugear g S 9% ufkagd ¥ wowed ar
T T agsT FaT &)
FAF-FICTFET & NEFe ¥ 9w (metabolism) arr
STEATIIRS i :
R | [ e A
FIGE Nl & oY
,IFd T afar §o®
« q8F &@T & S A Qi
| ft W adEr w9
giffss gt &1
o @t gfar o)
T Sl TG
LICTR IS C T LR
F  agx  gUaEY

feoq @ T  aga |
E— o7 §¢—aT Yo% F IS AT

qd TH THFRK F T T €19 Fae-SHasEl & e e #3

{ g § g9 9N § @R o 7 an} e o § 1 e
o & wowey e sRAwEEe fEer T § @R afkar
(utea) 77 & TIH FF00 FT IEEAT ¥ IR F Are fawar
FW@T &I

SR:oilE e E Ry
ST TFRT AT TG IS AT ATHIL TFT T97 F9eT T g )
SAF T 1 g a¢ faw gt § feg Wi @e a9 fges

20



LETA ﬁ»ﬁﬂﬁ

frear (lobes) T T g 3T g7 T I (vertebr‘al
colum)%ﬁ,wm%mmmm‘m
(subvertebral lymph space) Afrea g1 &9 SFTC JaPT B
Fae wiges wag & @ (pesitoneum) ¥ T W]

5% 9% ¥ agd @ ¥ frew Srd 9w ¥ aR-FIEAT
(ureter) oy aw® Fr-aeg am § wge ek
£t &1 SFTgEeT ¥ fred ¥ A wx-afgfat f18 ST FBICH
(cloaca) % T ag W qodl &1 dw T W IS 9@
R GF g % W Ak At A o gaiea afd
(supratenal gland) &Y 2 .

T ¥ WO Y § ! geeife e & ST aFdl
§ x@% T agw Fetea  (coied) qaT-ATTFHRY
a1 giiface feegra ( unniferous tubules ) &1 &t gm

qoaw (struc- .
tural) &R
fefomeifass
(physiologs-
cal) =% R
g FAF T
Afe®T TFF W
SR q@g 9
avafta weege (Bowman's capsule) # amoew Y &1 =g
oS F Al DA & T F awe g1 81 gek We §e
R 1 OF T e d & f Alees e
(glomerulus) Fgy §1 vt deege altx W geE SHT e
Hertafirem weeqe( malp ighian capsule )rgety £1 st 5%
aafaer (afferent renal arterile) drrfir doge F wiw F&
Tmm%ﬁmﬁﬁmﬁaaﬂmﬁm g s
T 3 B fT frea gvte Quw anfefelt® (efferent renal
arteriole) awRlt § o St dogw ¥ amx Frew awr 31




IS TT Qo8

G55 APEFT FTIGHFTRN oY Sty Feeg@Harw A grar
24fiar (neck) FEem@Td | W § awdy X difende afrdt-
fean Qa1 A Wi wfroe gaefeas g &1 S Jaw-AfowT
yfres g & 755 SR &7 @R T § AR R sfarss e #r
AR St 81 o5t ¥ 98 fRe I 998 &7 #R o § AR agt
wqred gug Afewt (transverse collecting duct) # gy
2| TU TETE U A T8 AT Feo (couls) S §1

YT I F AT A€ R AA-AMAT ar g} (ureter) vy
A fraraifaeq aoft (Bidder’s canal) &t §1 wEvay
e g o apr gugafead g § fed eraer 355 afeard
gewit § 1 T aar Sfac-anfefray &t @ e & fou aole SR
g 1 .

T 959 §1 9IS ¥AG T AT qEw AW AT AGREW
(nephrostomes)gy & ot arr<H 19 (funnel) & a7 gy €1
T 912 R} A W a1 oW 7 gon § g w fagas

fo wo—Aaw ¥ Faw-AfemEt ar Ty A fefmEretst

farcra 37 arETEn ¥ gen § 1w A ¥ arwen @ifer (cilia)
gt & faray afe & owaey ife-vE 99% T@ 7 g gar
5% farel ¥ g AW §W IFL Geifw e q S Oy
94 g1 § ¥ ¥ Ravelt 7 a5« Sy §1



120 steg-faam

¥ 76 I o1 % T aNiar Td7 T faarfear far (fe-
nal portal vein) g7 WX 3FF F GH & g ot
T arge firFs Sar g1

qF T FADT

gt %1 ey w14 Afe, 3@ gfae 7@, 3o o arfe I
s Y ey g fFTe ) § @9 W N e 7o F
FTET frdey §1 g6 A TF a9 ¥ ard § 41 ooy g
B &) FeNfrEE A0 F A R A el T afemEt
#| qee bt awfuer  (renal afferent arteriloe)
Fromg wward awtaw (efferent arteriole) ¥ %9 HeT giar
2 faad Morree § s F gwed @Ry ¥ (pressure) T@
T &1 76 A ¥ G0 gewAteat ¥ g An A segrfeede
(ultrafiltration ) aatq s ¥ w70 o #1 POl § e
e FforFrel, T2 TR E aa A ISR QX W IeAT FIaHT-
B AR YT DT A FeT T FaT I T

3 5@ Wik doftfma *w uw e (filter) T FW
T@T g1

AT & G AT § 8 SUAN (ST T g § 9
W.M,mmﬁn IEFFRT G o ormary [Fade
Toga oy £ @ feoge o WoWek@ tawar (depro-
teiused plasma) Fy &1 A€ 9 AR DY qAAFE feeyem
¥ gefed qaT Thaw W F Wt § A aet o a1 bt
m,:?g\qﬁsf (glucose) war @y SUdY W @t HFET
TR TR F 0 ¥ ToerRy BB AR fawe iy § Ry
Qﬁfrfmraﬁaﬁﬁm‘rm Wrafed g 70 TR o SRy
@W%‘Hﬁtﬁmq—éﬁ T ¥ AR 3wl & sk
wﬁmwgm W AIRE Fadr fyaw (dlﬂ’usmn)gm
gEr-AfereEl 7 oy oy £ W R gz mer § wwr &y
THT 9 319 97 (urine) 7y ¥4

ATt A gt § Feew 39 o 9 Wy % e

FACTT F 73 90 | G50 &1 Qe 9 s
AP, ¢ fafenit aror egﬂ;%qﬁ?ﬁ
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t

X ¥ A AT § 47 @AY 95y A0 F FIAT § Ag T
STH EF AR FH I |
W (4 \J,C{ "},‘ T~
WG’:WH%‘TH‘\‘I :}-jL Iy
(Other Excretory organs) )

(2) 3ga (lver) —araq-gF F @I/ gV T T & fF
IfeiTq ¥ a5 ST § Wgedqul WY T & |
(%) wiga-FifasTd atfmar 1 gfar  ags &Y § fay g7
qIear ¥ fH% & e f9T1e QW 81
(@) Ut oTe X sfuseEn F drreiier § Te g ¥
faw-wr (bile pigments) & sy g &t T & Wy
STAETH 7 750 § AR A H AS & I T FF@
a1
() =gt (cholesterol) amr T Isa qwg WY f
(bie) F e aEx fasws SaT § 1
(w) & =i (large intestine)—ast wiw WY 3B
TFEHel TaTet & argX freey ¥ agear g6 &1 qa difesw &
FOEAET (R, T AR olg F BT a7 A1 T wfy
AYFTRS T © ey a9y afg 51 fafgd 7 feaa g ==
fasron & SgmEar & &1

e
{—TF F w1 § TG F -5 19 9t arfghrat ey §1 g%
T R ey & wfa A wr R few g afad T gl s ?
}—AEF F FEHEA I &t feafa ot fewteifvse gt
foearoga® wwaEt | o gaTEt F1 65w v fregras Sar g
—frmfefar w— gy § forlt foar —
ggw-T@ (nephrostome), FREFTET, qsra-ri‘gq%
q7% afest g1 RfaE feg s
(‘6) FaaT 7 freafefas o fF 99T GERT W % —
aga, aEY atq, AW |
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GEN

AN I T FAY AT AT A § ) ATH J) @A
v, Fat qa A ST AR T S Y Ger-aaet qfgedt
g G ¥ 9w &1 sfer s adx § der-greT e
X 31 TR A AT A O G e A, 9
AT FY AFAT T W AN AT AfAF W gRy §) AT AT
frowt e 1 aTfedt & o ¥ A fead w-anfeger Al
(pads) = wm fadey § AT |

S A QAN & | F F @ W H (%) ulwtna (epr-
dermss) A% (&) §% ¥ AR\ F =faa (dermus) g )
cfrefrd S\eme girdfoaw F =1 § giaT & 9k 59 Fiw-
FT 1 5% O g § 1 GOy e oF F, o fF @ df-
et columnor cells)#Y &+t gt &, dwfifm @< (malpi-
ghianlayer) a1 e afwderan weY §1 TEH DAETET 7
frr fraem gaT B g1 T WISy aEaE At S §Y
FHY MEAR SR FY AR Pgggay It § fo¥ § 998 QF oy
¢ U OF gu-ag g & faege el R AT L AR §1 W%
TN i (stratum corneum) FARY ) P wfa A ey
T T A AT BB THEl B w7 F wEAr WAy 21 T4y oAy
it (moulting) a1 wifem (casting) 7y £ Y ufy-
e A DT R YR A W, TV IR (transpa-
tent) g1 TRT § 1 Tl B Ax-sdfeww m g (conjunc-
tiva) F50 §1 el 1 Sfewd Y, 5w o) a e
sy (receptor organs) & T T T

= A1 owm (dermus) &Y ot At W@ i F atey oy Ay

31 AT I E FOd W A e et (stratum

spongiosum) T A F 97 WX 1 Fow whdwew(stratam

compactum ) FE ¥\ FH wfmew § a¥w e
IR



TEE

1:;

ru.t ol .

T o3—ew oy AT & 12
TEHFT SN Faw g S afy
BT 81 2% aomar afug T afy
BT &1 g whre arfgfy

¥ T Sy

Tt (vertical strands)
TG AT e arfefingt
¥ cfrefag 55 FHaETa Y
WTe ¢



Y AR frw 1 3799 6 Go1 St 51 TS -
7 faxigsq ¥ 9T@EaT IT]T § 1

wfesfa & 8% A afratea @ w1 <o fmed (pig-
ment cells) ar MAAGE (chromatophores) it &1 7
T AT e P qwa e-foFd Afer F A AT

TFear @ o &,
£ 1% mafen . g5 &A1 FT T
o oy N TR &1 STTT
S ~”ézj> SN
oY

+ o T &
. {ﬁﬁb@(f T FHTHC G

piat ’?T\
i %;m;réwﬂ?& wrRT € A
SRR %~}~‘f':.
T »% & @ /}% [W AUl i
:'5

ST &1 AEF &Y
wgar & w1 afEad
1 o3-—aF 7 W e ?:,Tﬁ ;:( q T
1987 & 191 qear § freg Tn a1 AfoaEn & GO Arew @
1T 9T TFES Y Y R GRARE T FraAw gt 31
WwWE T QW § o
(Functions of skin)
(%) TR T T W AT D G —
() ag T ft worqm AR W & AT A S g ¢ B
R TER 9% 6% Y 0 & P ey 78 |
(&) g T T TR Sfarogay war aeg grfva T gt
) T qE Y Al 3
(%) % afada ¥ weams 7z 77 wyfray i T
e 0 2, @ OEN F
(%) ﬁwqﬁaﬁ%ﬁmﬁmmmﬁw&mﬁ

imfmmw%m%ﬁ@ﬁ;ﬁm T AT Y g2
HEE TN-FA Prew wrrar ¥ TEF Fear g
FESY AR PR AR F TR a3z LER < ﬁan
TE TRl FR
(R) &3 uRadi (sweat glands ) & 2% v e
T ATEAT TIAT @ I F qErEar Wy mfﬁ



qH=T 28K

F F78 998 ¥ D12 S1F IO FEIF TR m’%rfa%il T TFIR
TeRe A 1T Fgrar fAw 0

(3) SOHT IH AT AT F WY g Sy

(¥) fuost =i £ SR Sqfed & i fig w9y @
Te qaa (paddle) TR qudt 7 G437 & wgrar [ 2

(1) Pew AQHT AT GIT WY FIGFL AGT ATaRgDAT G
T &1 AE W8 F a9 diany

(¢) T a1 & AIFER W& a7 @™ sweed  (dast-
ase) AT FT TFARH S99 FF F4185eed F qyad & garaay
&

(¢) 78 gx wwifa (sense of touch) T Wt FH
HIET g1

(¢) @ ¥ sfwg 7 Faroma afeqdy a1 77 9% (mem-
brane bones) a1 f7aTr graT &1

b - t s

—UTF FT 59T F YT T ¢F AT 9T aaen @R
@AY qri F FTE GAATET
T FY @ TST, [99T YT ATH-TEY # ForF TFTC qgraar
T R, 3y facaregds @ |
3——Tg® HT cqT F T FE TAATAT |
¥~—TA-FITFTE a1 FFAGH (chromatophores) T §?
T eqT H I a0y § FFF TFTLAZATT W E 7
y~—NgF FY e 9T AT ARAGH T AT fAeqrega® qaaara |
war ¥ fafw sl &1 3 ¥ fou 93 59 S9R agafea
(adapted) gxft &7
s —Fer faaay 9 gEq § fecafrat fot —
JRfrEd  (pigment cells), @da  afrqat, wwmd
{rafkadt (protective colouration), Awffrad T (mal-
pighian layer)t



e ®

AA-TTR AW TR T F AT e F faed §
Frrg Atk I T & ArgR e e . Y FegT R ATHT
EARTIE 1 Y T Ty M & TQHR O FT AT ST
T i § Fred oo (buoyancy) & wreor gt T
9% § U1 |aT g ! WeF, aunw e werg sy § g
arey & feq uw ety #1 W1 amaew T &1 % el @ wwE
(skeleton) Fy § | A TS —
(2) s@wmw a1 Rwhfoes (endoskeleton)
(R) amasw™ a1 gwwhfaes (exoskeleton)
afg sF1% a1 gf=r AR v & oR Twew wWe & &Y
8% TgT & Y Y angmwww (exoskeleton) a1 cRe-EEIR
(skin skeleton) #g¥ §1 #eat (insects) F iy
¥ 77 7w T § A< wlen (chitn) =1 awr ST 31 xOd ARy
TFR &1 gfg (growth) & 2% fray K 2 ardfeE g
¥ fog 5o o 1< & T (moulting) 2wt 21
TR F T A I RS W e e 5e saa ¥
TF FHHTS Y T FHT AT Yo e faesy (endoskeleton) ey &1
7 A gfgedt ik wifedr 1 v T & A WA eren
& froa {1 97 awEs Twar i) axfedTy ¥ ameik 9 aTe-
TH AR A wFTw R e £ armawTe e (scales),
7@ (feathers), qv, a1 (haur), wax, AT TG (nails)
& &I H faear )
e frew o suahfrn (uses of endoskeleton) —
(%) % wfies, ey, ar w9,
FT a7t 1 < &
(R) =@ T & o oy ay WG a7 AEvaT I 99l
T fougriotes (hyoid) st werr dard
(2) TR T U fiefies s v wrdt  wwgrerey 2R

TS, g AR



FHRTF-GT LR

{¥) dfmar § g ¥ foq F3r9 1 avF gfgsat gz &%
SIFT §ag ar g1

(4) zfszat fad (levers) = w7 TEr § = i
A9 FIT AT T BT TIT FX O F fafgw &My
7 aft T QR oA F qo fHE F ggFard )

{%) = gfgzal &7 aswr (marrow) Wi THIFT FW T
AT {1 TN ® eroafer wer (redbone
marrow) W% TfUY TfUFE 9T §F W@ AR
Farey (FgeraTEEd) F i a 7 fidr &

foa oY—3gF T AW FEE
(o) weawo wrEgsEl fay mader( columella) Fy § safy

FI9 F1 feoI99 ¥ qrafed F9 F qgA § ggrgar
g



$3¢ Feg-fasm

~  A3w T QR e
gy & fe 2w 1 o fretefas &1 aw ¥ ater i3
gF § — . -
(%) wa www (2312l skeleton)—z@s Faes &€ AT
a<feaw sfeq aar sy (skull) g7 €1
(=t1) swin-wre (appendicular skeleton) —S|H AT
A= frea et 3 gfgeat o 95 ggm &% avelt 1
e (gudles) v
(%) Jegw =1 =x9w 9=
(Vertebral column)
¥35 FTATFAT 7 Lo FIww (vertebrae) gy F1 @Y
. KRBT AAAEE AT R 0T &
ieas P 1 2t 51 s ¥ el uE wetoe
Q; 1% Tt fefrwm axfea =Y awrae TE IR

X AE FHEF FT AvAAT GHAAT
AEF ZNI

_ (=) Fefoew sl (typical
vertebra) —arwTT Fag W Y
e B siwe AT @01 81 @) ¥fge (Veént

tral) mq‘@’ﬁaiﬁ‘{rm@mf
o vz (centrum) ==y #1 T
AT P WER (concave) #iX
e T fageT SEhER (con\‘et)”g‘m 2
TR AT F YO A Iweww a1 -
s ( procoelous) % £ & i3 1
PO oy FT e (O TR R frow e

T TTEH I9&s wfmmt  (ball and socket
joints) TR 1 T AT F L 1 ®Wiwawr ¥ Thaw sieq

%’Eq%ﬁagm@ﬁva\mgﬁgaﬁmmm%m
(neural arch) ey €1 afMF T S ¥=A Y foy =
afretare (neural canal) &8 7w 515 ¥ yeres kg

i



FETEAR 23R

(processes) frFd gy & fad Sfwat it emasn (Ligaments)

o 0y —UT WIEfIF ForaT T T
%mﬁaﬂ' mﬁafﬁgl g]-f‘-ﬁra‘a-}-(ari Wﬁ%mﬁqaaﬂ‘
F FPEA FAG 27 FHgEW W@w (transverse processes)

=7 vo—uawF F1 fedlwe axfeqr

Y &)1 IfaFr 99 w1 05 998 F) afiw-Hew al YRS T
(neural spine) FFY & FATEX wAGt F FT Fu afxFww =0y
& qe fgx & w7y Ty wadt &7 g ey freear &1 3w afa
qfasre (articular facets) FY smaifaasd a1 oz o
(prezygapophyses) gy &1 & afwwr =g w1 Fwd q9g
TR AT ANR AT AR GH @Y 41 79y fagda ww dfead
a7 qifmr sw@fEfem  (posterior zygapophyses)
frast gag g § @R FWT F7 AR FH wy §1 w7 axfedr
qLErT St CEdy € Y Aw 1T 959 Qifwad faewt ¢¥ wie w9
§ fod TTI0 99T q€ # gxw  (bending) a afw Hifwa
D I &) 59 SR afATTE ® forw 7 T AT WEAG 518
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1 Bl W< AT Frf 7Y gAY V) ¥ FIEF F AT T @F
AT UF SraRaeT O greahena B 111 &1 Y 3 § Q19T
sesw afwg (spinal nerves) g fawady €1

ot el axfel) a7t G e OF G- E &1 gadh
Jradt agr At A ¥ gload M yss Anr Y § o 5 arevm
W eHRfor T aaasad W fadasy ¥ #99 g &)

(@) e a1 Jewm axiear-—0g GI9ST FY 9 @ar @
Tt AT fawge ANS-T g ) THY ¥ ¥ o abrsr
Fe (neural spine) T quf
FATT ST S TG SOy-AygaTay
fofa 1 7l g ferg Ao
frt o @ 3% a3 BN §
frgy FtasY F A} atfrafew
wiEad a1 AJFIT gregng 927
Tt £ T @1e ¥ wrom fa}
LT aga FICATT {F qHaTR |
Tgd qdiEd gl €1 Yy
7 g ¥ gEor avfar $1 59
o7 ve-NeT w1 Gewg IfeaT S oRREw AT FRY §v -

() =t SRRET—TE AT TG FAHT AR q7 THEK
QT {1 FEFT YogA oy ey axfely ¥ aAfaw worgw i A
o wTgwTr gay v Sz ws e sA A - Iy
AT 9% AR Ztead N (transverse processes)
afas A2 A9ag a1 8 N N gF @I EANT aww F AP~
f@an (pelvic girdle) =Y wfoar (i) ¥ feda g g3
WY § 1 g e s d)

(%) =i wawer _g‘ﬁghth vertebra) —aqt  meFT
FT AEH THET R Fr i .
qar & fred TN et Jo

st FYITAR
IR AITS
o urdEem OO
" (amphicoelous)

WR SRR N
B oy —ew F A ot



FHETEAT RRR

AT BT AT I Yoz F 0¥ Ty fusd a0 | foud
T En g

(8) 2wl wHEST-~37 qqearga a1 495 2@ (urostyle)
W TR §1 7 wRl o) T i K T faX W A w8
famy € favd a4t
FHEFT & JoIH F
ey faX W g
Y 3R T2 W
g1 3EF YEAF
HF FW UF for Co——UaT FT TWAY FEF
dfag-ata (neural canal) idt § Fad wEaw 31 FTERF
RIA TAST AFIH WO T 51 I9F FI g g (dorsal
crest) EiaT S NS FV T FAT (@I GG TR | qveqa 7
g3 e T FALF & (A7 99 I@T T

aaet a1 FAE
(Skull)

G f9T FT FFE AT 21 3T | 48 ST QT § A<
By AT I9G A1 A AT I —

(%) waergr *faw  (cranum) F97 F1T 7 S AT ST

¥7q Rqegen (sense capsules)) |

(atr) gg-www  (visceral skeleton)——3gd  [w&s qET
geAtgs (hyoud) & &1

(&) water gt Ffmw (cranum)—ag S¥ET AT GFA
gar &1 areqg 7 QST T AgY T9@ AW AT § wfE gEHr A
wieaes gfaa warg | 78 T T2 AT Wa F N I N AW
glard | a3 ey A RUFIErIINTT8 f wgRe 41 B
AT FET E | 59 BT W SR AT F1E AfrsF ¥ e War
FICRT 499 (foramen magnum) & {Y MR TF TF Q-
smETe grgrR-Aifrmfaea (exoccipital) gy §1 wAF AU
¢ e 3T AT § f9Y st gfest (occipital condyle) @
Fitfraltea wleRa Fa4 ¢ | DA F1S15eQ Ceod qASHT & AT
T 97 feaq WY 7521 7 92 @ § % Fegs-Sowe afw (ball
and socket joint) Fry £ 9y gEEATy @ FOARAH




IR g fa

sreRa | BfEAEaT AATE e 9 T (tube)
%mﬁgfr@a’r%ﬁ% reiawee (sphenethmoid) FES

T N ST

F AT Wmé o

- a—,‘:{ o T eream
i g 1}\ N, T
== \'\,‘

1 l‘: __'“\ aﬂ;&:"‘

oot |

by N ,5 X

*:,. "‘f"ﬂ wﬂ’én
mmaﬁ‘ﬂ’m s "“‘
Ve FoE ST SR v HWH

fax ¢3—3ew 31 GraeT 71 9% 390 (dorsal view)

F1 og 1wy 7 i T AT £ I IS ATT A1 FARET
( ettmosdal) s fae® =Y whAlges (sphenodal) wrr &Y

W
fr 2w %1 @l # iy 3 ( vcntral view)

&1 TANTES A F AR w1 et e geera Ty | R0 |
FIFAMATT N AR e 3za1 3 ¥ Pou df qat N ey
?:iqfta:qt& &ma%l) _tg‘r 1 ¥ wewaw @ wAdaiza
ntoparieta | TR ey TE QX T E |
AT &7 UUT 99T ¥ 3 thedi ¥ & aerwer e € F 4



FHIHTH 93 ®

weww (frontals) w1 oYer & v dozEqw w7 Wy 8
FEEIEES  TRAGAIGE & A
ff ¥ 3wy vaEelfeufes ok
Mt (pro-otic) ar swfmsr
qF HOTENT &1 HfEw #Y wfy-
963 §Ig FT AIAGHT 3T ¥ feuT
F AR T U g Qv & Fad
duediee (parasphenosd)
FEY &1 TAFT o¥aT WM BhET Fr
SfRqes qag ¥ ST WAT & K
AKX WO AT AR F Haq-
A T AR deegeq (auditory
capsule) %1 ggrr AT KA 37T
& THAaETRe AR grE-siitmfres
f‘a’«na——?{ﬁ FYERAGAAE  F A T IO FHTHF 5T q97 ZT
T Tl & arex freew ¥ fou Ffvan § avg g BTN §

¥ dawiew (sense capsules)e-AfrrT ¥ 92 ¥Fw FI-
g T A e g — o (olfactory capsules ) ST
3 ot fat ¥, gy (auditory capsules) & F wregy-
¥ fgedt & 9 @Y £ frrg YReF Aoge (optic capsules),
e g it & S & eeg feelt T Hrar & G A

THITHICE F7 Uairae Wi (cthmoidal portion) &Y fgeat
F Prarfra g\ wedw srvor Fyq T afrwrer fewaT M | THRT
a5 @ (boundary) &t g FF ¥ fey tdiTe oW
(dossolateral cartilage) @gr Aww v Areat (nasal) gt
¥ Yo ¥ A uF agd & oFT g9 g § oy advdfraady
(septomaxillary) g3 &) gwesdy &1 uF Wi avgr-Arat fow
(external nares) =1 qgTvT AT Y | AT FE AT Wy fawiAr
gt § ot Aerdaedy domge FY wfgqes 1 wegdr W F fou
aw wifedw (basal cartilage) Tar WY (vomer) grTE)
TEAF T & e frar o fmfRa e &)

ST F WAF TRE IS WIT ¥ S[3T gAT TF HA0w-M| (aud—
1itory capsule) g1 & 1 ¥ AfuFwrr Wi eSS Fv A9 G0
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' :'f\»;i' s
¥ weg-fasr " :‘,L:’g'
&) Fifeda ¥ 59 W 37 erieafeE Fafiea ( cartjlaginoinfxfﬁg

labyninth) Fe¥ 1 &1 F AT arafes €9 (1nternal ear) f»'%
FTT &1 SATHYT FT FAT AW Stwpfeorat ( pro-otic) &7 AT @m@a’g
31 1o {1 B ggrer At AwgA 7 F fog HE AT aﬁa—j%g
freq f< ERATEER A AR T wAAwa (squamosal) TR
S 41 AR ¥ Aewq avy <Ak ¥ Pov 4 wfehfana dfefey
¥ uw s Y & Friy Sierr safm (fenestra ovalis) Fgd § 1 ,’5,
ShiPa et o €9 92 F ST Ow e w QY § R AL,
&< 7eg w9 (middle ear) g §1 ¥eiveg (tympanum) )*f:z
e BrivegT AT 7 Sre 3 Py qregiran AT Go-ATeRT (colu- (7

mella) gar g1 . 315’
¥z & W1 A7 ToF (eve balls) Awwwedi (orbits) . x

7 fraa % & feey 2 gfewat a1 RaE ¥ @O AP gL ‘4;;
g e T fee eifera el

*

-~

ATy 7D

(Visceral skeleton) .

FI TEH—He T § gl w7 (upper jaw) AT AR
THFTCSET A & 5 a8 feo-57 adf gvar feg oYy ar fawew -
IR ST EYT & YT ST e o 9T &1 TAT WK .y
T Y qaet QAT ¥ ater M GF@ g1 TA® AW F A
gzt gt § 1 e ary FY S ghezat Sl o2 FY SdgArFIC
{semtcrculat) ardy dar ) § T WAy wRT 67 AT -
Efezat avedr wiw = wrer 3T & ar A ¥ e § %

FTd wad & Al aw § sirifeaen (premaxilla), dfemwt
{mazilla) aoy varddtqmm  (quadratojugal) ¥ E1 oY
Y 3 R Praen T By 9T TEY Wt § A ener gy &
s Pl o e Al 1 weden e % 5 o ey gt
E TR A A ) gwF ay ww S el wag
AT R A frEer AR Y Sy Y i e LS ES
wd frow R Y adfaom a e () & o S wwon @
TAREA {1 SRRt S dfraor < whryss T8 9% srger
T 27 N € Frrg TR aafad 0 81 xed B i
T BIE-AT €EET FHReos (quadrate cartilage) gy 8

FIQ 9@ F AL A GedF A BRezatgnt & —

st

of
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derzTgw a1 agwat (palatine), Mgz ar Hafwt (ptery
go1d) ut wEwTew (squamosal ) 1 7R Y4 STERT (palatine),
S fir ¥firges aug W OF FE HR A0ET qOTH FETA G,
Afrger 31 thITRge F AP AWy faetdr &) SlmEe Wl wia-
5% §qg AT § | TAT AW WS (arms) AL T AT
ey e fred e 7Y arddisage wifeesT
¥ N waw-A (auditory capsule) ¥ S WY &
waHwd a1 Bfgwr (spuamosal) !{samﬁ AR TR F AT

% c—eF FF QA FT O 5y
FrEETE 1 T@F A7 o e (processes) g1 § 1 THH ATST
WIAF CaF ST AT AT AR F TA-FIeX § FHT WATE 1 ST
frs® gagt ¥ ¥ OF a1 Fage sifeew gy fAfh gegattas
(suspensormm) F AT FACT § X FAW HA-FIT 3 |55
I & I8 GTTETF
fyaen SiEet (Lower aw)—a—f#q?ﬂ ST WY N T AT
T ET ST &1 4 S WR AT F @R & (ligament) g
92 @Y §| TAF W 4T WG (ramus) GIEER g § A%
38% £ %1 AT wwed wieew (Meckel’s cartﬂage) FT 97
2 &1 g @Y faR ™ el ¥ azvw df@famw (mento-
meckeliar) ggdr SAMT 1 ITQ FT §F AW TR 5(& I
o 4y gfggdl YF WATR—ITH & afawt(dentary) W T
gast-weifas (angulosplenial) ©19 g &1 f=e s 7
fra¥ faX 9 QY svere® (condyles) DT § <Y xarde FfeHer
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FRTTAH ke

Fptglezaiatsts STeamioT g wigh Sedta sreat
W grieswglarg, snfea g arsiedw a (cartdage bones)
TEOWT ) AP FIfeos #7 gt gadr § oo wfveaws @
o3t gfgzat (replacing bones) +r wg¥ §1 @wer &

TIRT &9 & SR - Sgey afEetst

99 ¢e—FF FT FTT A9 F FAT F T 9
FTHT I a7 Fifzos aqr F1fes s T7g IR E |

¥as veagAlge, wamoifeafiew,  Srifes (pro-otic),
grArestaa aq7 grESTe § arw S Suifgera gfgEat
ST &1 fieg T agy i A1 o giesat (adhags grasfaas
& afaford) s TET AT AT § |

Tad faadr ¥ @Y glgsat ot castr & N feaq gale-5as 9
A aeT ¥ aat § ¥wiw dFg (membrane bones) FEWTT
1 R AT 999 g9 § fgaFa 7 7997 AR T9eT gfysat
FAAAIR X Ger F fafaw wr § fauF Iy § A1 39 TR
T Y ST FY A AT AT 97 [T F | 79T AR 9L,
2% FTI0 57 ¥ A9 (membrane bone)FEY & | 3T ¥FR
T U4 Feqd Fifeera § & 18 AT greT 787 21T 1 ¥ I NI
T GOSt 7 siRfegan qafaa, saddeme, wiEma, 2nEs
FHIITGH, HRTWEER, TR Tearfs ghgeal g & vt it
&1 G ieq 2faw (table) 7 @it Ay gigzay wrafacy faawa
faar g



2R¢ wrvy-faam
= e |
o sew |5EE ¥ AW feafa oo
g T P R A LR I
1 feRme |[Afem @ afs .
SEEARRY| " ¢
' [esaamigz  [RFraw & S W
Ft & | mfeds dF| ¢
AR | BTN AT Y
Sk T
2 | e drege o w9 & 9T @ ifede | R
) N R N s
3 [ fomw dregm o e & Ay e | R
) TR 55 §ag WX aeEw 9 | R
Sl EE RN ”
gy fraedw [arer et for 3 16 " e
¥ B8 |l A o fay gy fAwEw aw | R
waer  pfwwen rafraeT AT T4T-
—E\W@%mﬁ 1 E3
FATEE IR 2z Fiieow aar
dfsgwt & @17 o " 3
rfsrrézqn&%a e & frey fat ax| sifedw | R
TRAETER 4 fyger a1 s
F AT R AR | R
R Fge T Sitfes
IRV Al B A
fHgsT, sqESRae
AT aw A & fafieRa W =S
w |weE  [eew wted (frad Wi wfersr 3
m“mﬁ ﬁ’tﬁqaﬂ:‘- £}
@‘Wﬁﬁwarhﬁ% am 7 5
satill e TS aF) R
% [eresiieE [oie w ity & A
FIREW  |FW T a’g’ta:;tmm Teww | ¢
g et & e v we a3




[RISAH R
IART FHS
(Appendicular Skeleton)

TEq et faeey ety &t gfesat qar v W W
areT wieed a1 w@an (girdles gt § 1 wraifar aur o= @
afede ITET A S T et e dR Y dger ¥ WS
T AT G TF & SR &

waF v qareE (pentadactyle) gt 2w ¥ faw
FEET ¥ ST AR redt <Y Y AT | GHr ST ¥ aEy
o ST 8 | FAX AT (upper arm) T HR (thigh) § o owi
TA G I IR A T T @AW A wfest(humerus) six

&eD
2N

T~ °
/;.“

V|

/1

3//// |
%/

% ¢o—UTF F IJIA-FHTS Tl ATATRA TI@T

frod ot # 3% B @ siast (femur) Fed §)1 swETg 7 Weaw
A e AR ST § Yfaan R wegan fredt €1 T8 9T TEw
# 2o FE-BET gissat @ afkat & g &1 For% § T7g Fed
(carpals) aiX ow # ewwew (tarsals) @ga §1 ogat afm
# q oeioed (p roxumal )FNed ar eed, dta § &) Fdfean
(centralia) s Frad afir 7 ui= g0 a1 fewmw @ity 41 T@ew
£ §1 GO A K ) ol efgent € § fe Sevede
(metatarsal) a1 Fzreriw (metacarpal) sgn 1 effedy
(fingers or toes) ¥ sienfeamt a1 d¥Rw (phalanges)
e &1 ‘

Fro ¢



5To -
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gﬁméﬁm#mmﬁr@:ﬁéﬁ‘r%:
o= = gfiadT 6 & § ¥ g, WM, A, 9 T &9
o S 9E 9 ARl v AT = & O £ Y% Tiew q
Sy 1 T A S B0 3 T £ F € e AW 7 giE-
g5 ar (mid-ventral Line) 9% wwIs Y T AL T
mmwiﬁ%mﬁﬁaﬁmﬁmmmﬁzﬁr%
e = o T 2 & o e e a1 A § -
Rz afe (glenoid cavity) i At a1 dfers e
(pelvic girdle) ¥ qfaigam (acetzbulum) FEa £l 5T T
51T 7 FEeTEl &7 g9 A eEiw (dorso-lateral) e

s

Laes =
e A ot
L/
"’4, o,/-‘-‘;.‘ﬁ:l
Pl d /F—'a'ca'hai
/s
I, T

ﬁ’qcc——r‘&ﬁgﬁma’mﬁﬁﬁﬁﬁmm
?’ﬁf{z (ventral) @i 7 afer w1 9war TITEIEES AW A
T T Tl g & et Gt afes 4 e (scapula)
ﬂ?q‘%{ﬁﬂﬁfaimﬁ%il ds W T 4 gheeat Ear £1
i ies 7 grize ggd %1 i@t (precoracoid)
?ﬁzmmﬁaﬁﬁqﬁq (pubis) =z §1 &= TeTF drgr-
afg"-‘i AT HT ZEET FT HABGE (coracmd) AR AT AT T
%3 3t m o st (1schium) w23 21| erdrereT ST
T T (ligaments) v a<fers wiew ¥ T o 30
T frla AT T e (dn) @ T axfe
Fag=, FEegn



RO 1R
AF-HGST I GRS s
(Pectoral Girdle)

ST S H 9 W oS uF 9ot = (inverted arch)
T § St 6 59 Y IR 7 foqa 1t £1 el o 9T & oue
et (glenoid cavity) & swx woger (scapula) &t 21

gt (su- (97 C3—TeF T F-RGeT 7 AQYS 3
prascapula )

FIY 51 SHNT T AW TEQ T AR axfelr v eF @ &
Thoget & Wadr o fat usifas $i&w (acromion-process)
UL

TRY% A 7 & W g &1 (REEe AW § Sodis
Fifcow F T I 6T & 9 st-wRwtae (pre-coracoid)
T & TR AT gag ¥ SET OF 999 Q9T $HS gEEl gl
& Fo% ==fasa a1 smw (clavicle) #ga €1 ard fk R ag
st T ET &1 TNETe 91 7 €& 71 ssme (cora-
coid) gXT § 1 NFREIE T FRWTE & A= § ¢F 8% g
% fay =rwrasfagex 8t (coraco-clavicular aperture)
Ty €I

ST Ao 7 AF-ARIIES AW 7 Fiicow 1 &1 G Tegal
2t § 2 dfmikmtae (epicoracoid) Fgx £1 § &FT &R
F NFREEE 71 fAem § g war foimr ] af siasas
qTg. FTfEAt Y @@ AT & | FHE-FAET ST SeeT HEaT g | 59ieT
T faieT § s g 39 39 96 & Sea9. 397/ 7 &
TH-ETE foaTs I & ‘ e



R Sg-faT

<Afer a1 &t (sternum ) —ARRE Tew FT qeg-Hfages
T AT T 18 SewT AN (Sternum) AT {1 FEE A0S
arT F) sf-aw (presternum) AT fEd AW HT wAH FEW £
et 9ot X ¥ AER A S GEr g § Py
(omosternum) TR £ 1 3% S0 fa) OX Ficos G TF qer
A T W gy & Ay qeteedw (episternum)FEd § | TET
FFT AR T &7 91 adr ST ggE, St R sram e
¥ frow fa & frredt & ¥ R OX Sieee 7 =16 oK S9Ey
FrHeST BT 9T T §1

R niew w1 gl

(2) =& Lt vy oy & spen & fog e Y &1

() "m@ & am gg = afr F o ¥ fou W & §
FATeT TTEaT ¥ TEN ¥ ate I | frQ e g9
ST ST F TAT FT AT 1

(R) 78 Fwe Y S T AT FHE Y @1 F 5

(¥) - TUTH ST WHT F7 YA AIHIX FA0G @ 7 qgraar
IH

(4) =g vafeat £ =i &1 @ F g1

(%) a8 wATgReTe ¥ ¥ e & fou e Y 2

AU T W-foray
(Fote Limbs)

A N At Sweatg (uppet arm)F gF S feg Awiga
TR RN & T smfree ar s humerus)Fay § )1 7 Io-
WW%%EWWWWMW%WW
g T far v g § R e g (deltod
r}dge) T §) 9g TR T Wi feR ¥ I wew WO
%ol BT g1 T8 oS faX O OF e Wz a4 fax (head)
&I § S 4 wew P wlieitre SRy F wor ww 21 g
* W‘ﬁﬁ“@‘ﬁw‘ﬂ?ﬁm (condyle) gt &4
T A dfigm (captulum) =¥ E1 R W O Dy
IR gt & fo difesar (trochlea) =gy )

giqg (forearm) # < gfeeat @ﬁ"%‘-ﬂmﬁmm



FHO-AT 233

(ulna) AT AR IWemw (radus) ﬁﬁwwﬁm
TF qqF geer faw edrewan (radio-
ulna) sy § TR § 1 3O gag R fem
fooet @€ (groove) 9% agF & T
THTY & | THS ASTT TG Y | af Ffeg-
#ss1T (bone marrow ) TEE fars 2t €1
AW T frowy R ) fom shewes 5t
780 W ¥ fou e & e fR @)
F fooer Ter gur § e wiRmes i@
(glenoid cavity )wga § | St faR g arer
¥ uF Sier forg "t SR Feear § 59
At M| (olecranon process)wga
g | fawitue = (s1gmo1d notch) setas
e TGT A T F1981R Ao siget
%1 91E (elbow joint)=wm € 1 78 Si® W-
artg T AT AT AR T S T & fobeg e
FIA 9T TY AT T AR Fed § AFar

FATE 4 Ble-Bre § FMeq (carpals)
2 FAC § g 8 wiwey ufi|m § Weaw AT o—AeT T
¥ N et (radwale), s & Sy F© @A et
seRgt (ulnare) aiRET W1 F 9 & goewfiferw (nter-
medum) | oy ¥ew ® goew ofF A ofw wreada § g o
(adult) ¥ gadt, dted & @4t frose a9 § 8
quidt (centrale) *ft =Y ¥ FOR § A7 IWT 1 ITF IR
FOTE oIgq &f It g1 997 (palm) & giv & AeEmEed
(metacarpals) & § g 79 T97 g9 S &7 § &R TEY
o T pented (phalanx)) ot et §1 o aex ¥ g o
Tt AT T qroFd (pollex) #g¥ &1 fw 9K Hewer o9
SN 1 T T gEA AT A R qqpenteaat AT fEd A<
S § e )

sfr-daer o ifas wies
(Pelvic Girdle)
"e & foge W § v freer o ¥ @ sifiEer ar







