oz g9 dor uf¥T=Ror

Body Fluid and Circulation
Chapter - 18

U 1. o & Fufsa vardl & sragal &1 quiv Fife aur ule sfaad & T wHE
i F 9r A fafag .
ITR—ITF S TR (blood) T TTEIET (lymph) 30 ¥) T W Agad
. AT (plasma) FEEdl 1 TS § TSl 1 AW Bl &1 oA ¥ U W et
Fiferenrel 1 BRG] (corpuscles) FEd '|mmﬂéa@mﬁ§aimaﬁ
3R arfgfEl (vessels) ;ET){ WfYreTeil (capillaries) ¥ wgar T&al €1 HvERIE A1
TIHY] T S A T w8
wHT (Blood)—%fiR et ¥ &er 3ifees TM (viscous),, T & (pH 73 474 &
) o W@ ¥ gl TR BT 81 Tk e AT N T SRR e AR 7% §
g;ﬁm%mﬁ:ﬁ_ aitaa Wi 5 #iet At ]1 TR F A T WweE (components)
(1) <A1 (Plasma), (2) Tfer M (Blood Corpuscles)|
1. WY (Plasma)—38 &% Mol 11 1, Boh & T Frsila o0 21 I8 TR
1 T 55% AT A1 21 T B 90% Wl Bl 21 8 W 9% et qerd
BN T T AT 1% FFErTE TS B R
(%) e aaret (Organic Substances)—3ad @A § T 79 WA
Bt {1 N qeTa: ASEA (albumin), TAGRF (globulin), NAfE
(prothrombin) A& WREFSH (fibrinogen) Bt &1 7% fuRaa i<,
e, e W, RART (heparin), IR, smfm, @, TR
and, 99 3na, fierater, wRiReRt (antibodies) a1fE 2R &1
THASHI S T T WRRTT €19 (osmotic pressure) SFIT T&A ¥ WS
R F5 NI whreh A ify w1 w6 &) Nedfia aw wRiReT SRR
WhaT (blood clotting) ® HEERl W F A ufrehes
(anticoagulant) 2
(@) reTefTer 9erd (Inorganic Substances)— 3T Tgidf ¥ Wfeaw,
e, HfREm q MREE ¥ widke, WEEEME, o ad
FAREEE g 9T w1 ? '
2. w47 wivTeRTd AT RRTT (Blood Cells or Blood Corpuscles)—3 ¥f¥R T 45%
a7 S 1 TR i TR ¥ DY ) 3T T 99% e Siu] ¥ AW &
T qen SRR wieoed B Bl
(%) et SRRMY (Red Blood Corpuscles or Erythrocytes)—He® & T &
T §& 4.5 9@ Q 5. 590 S u find A@ 2w ¥ T @
54 @@ W v firdt Ot }1 wWFR ¥ efn] FeeRfed, MW qw
IYAEAA (biconcave) BIY €1 T Tieger difireh. dAeitfarT arn S 21
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Y e qRaga 1 w1 W €1 S FUGRRA A A Y] IAUSEHR
T HSHIH o R .
o SfEY] ATRANT qEH (oxygen carrier) 1 FH Fd &l THH
VT —(memoglobin) RS W AFHIGEEAET
(oxyhaemoglobin) ERLR: T e qg'am 2l

(@) v SRAU] 91 RIHIAEEH (Leucocytes)—gAh! & 6000-8000 M
= il At R A Fwa; mgtmaﬁmmiﬁ%lﬁa
TfRIY] I&T ¥ A Q TR & N E—

(i) FHFA (Granulocytes) (ii) FFRfEa (Agranulocytes)|
(i) IVTRIAA (Granulocytes)—F=F Hl T & AER | ¥ T YHR Hi

(31) AWRET (Basophils) —3T F5&% =91 ad1 2-3 Wi & =
fear e — A
(%) TN (Eosinophils) —F7! F5% A T fvdl F wer Brm
R A M WER T ¥ IS W T A wersl (allergy), whwayor
(immunity) T 3f1 Gageicar ¥ wewql w1 0@
(W) LR (Neutrophils)—37H Fxa 2 ¥ 5 9l § der Jar 31 A
gaagl qERK ﬁ? W qYSHI] (phagocytosis) BRI AMULST HT Hegoy
|

(i) CH=IENEEH (Agranulocytes)—3h HNHEA Hiuerfea g 2l
TR FSH SR I8 9 U1 H A6 & MFHR F1 (horse-shoe shaped)
B 21 A R IR F DA E—
(31) RTRIAIEER (Lymphocytes)—3 B12 3FR ¥ ¥ad TR 1 A
F14 yfealt (antibodies) &1 Fiafor & TR Ht gRET T R
(9) WHIAEZH (Monocytes)—3 T3 AER Hit PN T, S &
iR (phagocytosis) BRI YR i JR& Fet '

NUCLEUS TR

- EOSINOPHIL
NEUTROPHIL — GRANULOCYTES - BASOPHIL

00D

LYMPHOCYTE MONOCYTE ERYTHROCYTES
AGRANULOCYTES - ' ‘
ferm-mgen =t shw wifrard)

@ (Functions)—¥ad o] Jmupedl T wifeRs wqdf @ wWR @@
TFAE
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(1) &t faramoy a1 R Wieded® (Blood Platelets or Thrombocytes)—

A GEm 2 o ¥ 5 o W vH el 7% o 81 3 SR
(biconvex), TERITHT B 21 A B wha o WEae e Bl

WA ¥ SfafEa o HUERRA § TR e % W R faiee v

(spindle cells) WW%IWWWW%!

g9e 2. wrew (@) Wil o1 71 Agd 27

FAT— I, TSR ae ToIf S TEd e N 81 T Wew e

FRON q g H T— '

(i) TR ¥ gt S ¥ fag wEAE H STl B 2

(ii) TErfe YRR 3R e BReell § wufi w9 ¥ ToREE 2

(iif) TesgfH ifeifess Tga ¥ WewEd w ¢

2el 3. W I &1 TFH I A fiaa s —

S | W@ I
(1) ssfRMfen (@) @ e (Whed)
(ii) ot BfAR St (b) wdamETa
(iii) AB fOR Wg (c) wwwor ufay
(iv) ufSea weacH (d) By g
W) vgaw (Rea) (e) = yRaga (Afrrm)

FR—() ¢, (i) e, (iii) b, (iv) a, (v) d.
U 4. TR B QF WaIsh FHad a9 A 87
IR T T T o & Rl gl ver, i qen o T faew €
Y gegul R W REERo @ T
U2a 5. afyiet wd SRR A =R aagy|
ITR— afret td SR # 3R

Gliscal SRR
TS TP VR 59 § o e formrarge |[SER g araw wen ¥ At B s A9
e B T8 Fegl Tus aal, B A NIER D BRR HRET fad § S—de vy
Hare® A ¥ T P G GeiF S G} || FREN, Ty HRR FOEN 701 wede] RN
SuRerg afre aifk~al 7 B Bl B aiRer woon 3 fAffa &h
U2 6. dg? GRE=RUT A T 9wl 27 THS! w1 Hen 87
FeR— e URESRUT (Double Circulation) —d% Tl aa1 TR H Wra S €1 57
H@I@fﬁﬂ@iﬂﬁﬂ@lﬂﬁ‘i%m%lw%ﬂﬁ 111 = Faeefires &8 (systemic
heart) T ST¢ W 1 YA @89 (pulmonary heart) F&d €1 319 Y& 9 TS
T 9UF W F FRO1 39 g wehe TRER0T 91 St aREwrer s 8

2 TRE=RUT &1 g
AR TRER ¥ ga § ) sifers q Q| Fred O ¥ 39 FRO1 IkF # TE R A
TG TR STTT- 3T T&d &1 &89 o ¢ 9 & GR YRR | 7¢s TfER 370 § a1 98
TR ekt =Y BN R ¥ g8 8N % T wen S
T F ¢ 9 T TeRd Rrostl g1 U6 ORR e € a91 98 hfewh faefis =
R §R IR A waifed & < 2l
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PRECAVAL

POSTCAVAL

PULMONARY
ARTERY
HEPATIC

PORTAL
VEIN B

HEPATIC VEIN .

RENAL VEIN
RENAL ARTERY

ALIMENTARY /

PULMONARY VEIN
SYSTEMIC ARCH

HEPATIC ARTERY

. CANAL

IMESENTERIC '

ARTERY
DORSAL
MUSCLES OF LEGSAND =~ AORTA
OTHER ORGANS
Fe-2re witE=run

T TR qre] IRE=Rer ¥ el it 5 9 ST SR 1 fHer 1 9N & T uiEEor
31fere STl (efficient) T&AT 21 S5 AR S STeRT-3TerT 9 &l B & HRIT
R waE % fag sty g sae B R

2ol 7. 9T WL FI—
() v wd aftet
(@) g 3 e aRewRo o=
(1) wpwm wan st
(w) p R AN T ™
FIR—(F) T T 5 F SW Q|

(@) gan 9 % REwR 79 A IR

e g T

4 IRE=RUT T3

GAl NEIRV a7 JArST T AAwm A
e @ R gew gRT T e sftR =t
TRl & SR & Bl A o S B

el don HIefedl § 95 uRNdERer 9=
e ® R SR g5g gr1 AR o famn
il & aun SR afefEl ¥ e F a8 e

Bl ,
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() g 9 SFRAE ® o=

U

Sl

R T A w9 § Rl fe fermise
et ¥l T8 vl dye o, TEe AR @
Hargs N R T o AGEINYT guiE F iGN A

SRR g4 e e 3 faffa @1 s 9=
PR 9 SR Pl el § S-SR
BITEIY, TPhe BRR BRI 9 wieae! SRR

Sufera @ aiffal & & 2 (=P s wwen § Affa 9@ 8
(a) P & A T AT H SR
P P

gameednm § P w1 @ iR
S/ fAgE & w9 ¥ g e S R, e
A AT T g B R

‘T o fFag i Saem @ WP sEeRn #
qE I A Rufy & wkRia wwan @l T a¥0
P AT WHET IR P TR B S 2

U 8. FNFa & gadl A Rywriy uRad-t o1 aufa ) -
IR—EFNTH MOTET A €53 1 Fivr qu1 F 769 TR (mesoderm) ¥ Brar 31 Y01
aen ¥ A (archenteron) F Y TR A AT (mesentry) § A A
&0 AfAETE (endothelial canals) TER e &<a &1 fmior St 81 889 &
i T Ot 31 78 TR A W0 W TS g9 BRT IR F fafir=r s &
T Fdl 31 wYes! MR ¥ weq FrfafEa TER F 8 €—

(F)THHBT WA  (Single-chambered Heart)—T el &  Tathenawrder
(cephalochordates) S3ll ¥ T wrar 1 F& F - fegm sredtg wre At
U T B T A HFE A 2 T TS =T T B

(@)fgRdIT T (Two-chambered Heart)—Tafad & fEasia &< o ?1 1@
TRl @a H fircw (gills) ¥ 799 X 21 1 e @ 7€ T Sildifa
A TR F faafa & i 31 @ aRARI T RS g W ad
= T frea arafas 8 a1 €, 79 T9R ¥ 739 $ T §87 (venous
heart)ﬁa%I

(1) T ST TEA (Three-chambered Heart) —3WI=R (amphibians) & W7 F1§1F
TSI I 1 21 39N Q < a0 TF fierd ovan 21 fYRIeRIET (sinus venosus)
TR = % I8 T8 W g 21 ¢ A= F Y& 99 e Afer< H oS
T Tl ?) frew Yo A @1 arStErer qeT BiE ¥ FTER SIS A
?fmmﬁaﬁaﬁmélmﬁﬁm WERUT U 99 (single circuit) SIeT B
|

(9) SRRBIT TS (Four-chambered Heart)—3H&Hiy |0@q & ) 3fd= aen
AT ET R fawfa fierm g T €1 s F w59 A Q1 fa= qun Q) frea
‘2R B gt T et Sgel F S e e ) Frem R &1 9 s o ad
firera & I8 @0 W o 21 3R SR = g vk A v w fkan s @) el
sfe< ¥ TR F faf= sl @ 7y @@ @ B 21 98 S fred @ I e
* faC FHS W A fegqr W B T AFR TST H 9@l A AR T8
(pulmonary heart) & /T T faefaw T (systemic heart) <hgTIdl ks
T ¥ e aREROT A 21 T ¥ fufta 9 Ft T T8
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TO GILLS

f AORTA AORTA ——\_
%PULMON x PULMONARY _—
Ay

ARTERIES — ARTERIES
CONUS *m CONUS T
f L SEMILUNAR

VALVES
VENTRICLE

d_ VALVES f
B~ VENTRICLES
B~ INCOMPLETE ()
/ PARTITION OF
VENTRICLE

AV VALVES —X

VALVES
PARTITION
SEPARATING ATRIASA
ATRIA AN
SINUS VENosus@

VEINS FROM BODY
PULMONARY PULQ,"S':,ARY
VEIN SINUS VENOSUS
VEINS FROM
BODY
FISH HEART FROG HEART REPTILE HEART BIRD OR
MAMMAL HEART

(A) (B) (€) (D)
foa-wvrefaat Ff gou o faam

U2 9. gH U gad &) Iive (Arifas) w9t ed 87
JR—=ST &t fif g2 ARTET (cardiac muscles) A s+ Bl 21 &8 Uil o 3 aa
A & TAA St €, Afeha e F erflga IR F THH e Bt 1 Tea et
T Wt T § WA, WA o ook, for w9, we fAfvea R (g ¥ 72 IR uf
fire) oik = fifte o (thythm) ¥ StemeR dgfaa ol fifaer ot @t 1 el
T WA B Weper w1 30T, SRo-Gereg et & wgel ‘S-A node’ ¥ TRET et ®1
S-A node § HFHT IO T:ISRUT ERT I BIHL A-V node 71 fgd & WE (bundle
of His) ¥ B1e qRfe=t a=gail a1 sifers ok frerdi & et 21
T W ¥ T & fou afsree S | sTavaswal i e IR § g
Ayl 3 HROT A ¢ S19fq Hper USSR (myogenic) T §1 AT 7 H W Al
Af=mrell H F T A of Tea T e X q vl T 71 afEs IRond gem
it TIfer ST T WATT Shtelt §1 55T IR & el F Sl SeareA ¥ SR e
HRHTOSA T SR B
w2 10. R afere wd (Peufers s SAN) 9 gag &1 1 Ike (37 Aw?) w4t
gl ST 87
IR—Brr aferg ud (iUl Tis SAN)—<E sifa #it fafe & om wefm fog
% gy R e Ut (Sino Atrial Node; SAN) foua 3t 21 5Q iy W (pace
maker) 9 F&q 1 THQ TA<A Y= ST Toa: Seq Bl 1 39 agail H-55H 60
firefiatee =1 farsTrar fawer (resting potential) Bl €, Sefeh ¥59 U & I€-85 9 95
fireht diee ik gew B $ e <ot a=gell § 90 | 100 fireliaiee S 21 FwT
R ud (SAN) ¥ Aifeam Al F w81 Ted T IR B 71 i aife
qa‘a%ams‘%mmﬁfﬁmnmﬁﬁ@amﬁmamsﬂaﬁmbm
TEh @l
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e 11. Hfer= fRem vits (AVN) aun Hfe= fAem avee (AVB) &1 ged & ad &

I HE @7
IR—Afer< Frer@ Tits (Auriculo ventricular Node)—f¥R1 3= vd & awg ot &
A TR AR F Ao et agel F Wiy faaa I e ad qmn sifers Frera
s (AVN) F o9 T r=iaara ug F Ffv F3 §1 = e Tis ssfa=
T & e 7 A € e (HE W) F g F frae 3t 21 ofa= frem
M3 % Jta dg AfA= P FUST (bundle of His or Atrio Ventricular Bundle,
AVB) ¥ i e & qrd-amd e W @1 T GRSy ageit (Purkinje fibres) &
frwtor rar @1
iR arfer= v (SAN) A I GFp=e wd Fifae & 3T arfers frer Tite (AVN)
A1 AFAR FeTa TUST (AVB) A1 i T IUSH (Bundle of His) ¥ B g€ Frerd &
feaa TRF agell ¥ TER €1 TS Goaed €9 & Jfer= adr Fred A s
Tgrad T Ffrer et @l 21 g8 TS T 9ni A | R T i T 9
Tl & 2l
U 12. g2 I auT g A & tRwnfa iR
IWR—FE =k (Cardiac Cycle)—Tah TGF TWRA & W | TR WA F W T
F 9 F TZHA P T o (cardiac cycle) FEA T 39 Fra A A A=Y aen
forerdl 1 S T Srgfufre aftafad S @1 799 WA T fude A 72 9R o @
37: TF €39 6h T GHA 0 -8 YHTS Tl 2
T P& (Cardiac Output)—83d & €& =% & 7w 70 firell T 9 el 3,
@mm(suokevolume)ﬂ%%'lWmﬁmﬂﬁmmﬁﬂﬁﬁ
T R 2, S 72 FrEE (cardiac output) FE4 €

W o8 = & R x Y6’ S

I: TR P ST e gR1 T 9 9l i i e e Frepen St ama @ S
w_gwgwﬁmm 5 fieX o 1 Faafedl o1 w1 fre S we @ afus
B 2l

WY 13. 729 vl @ aren A _

IT—TA o AT (Heart Sounds)—2TE Td =1 Firerdll & A= THEY 2l R,
¥ Ferawy fraer il (tricuspid) 1 fg@@ft (bicuspid) F9E @& i @f ‘e’
(lubby ¥ HT I e €|

et & A T F U1 TR A guA = A g B S @1 A &
MW R & o = e AR R @ @ ol S F SR W few
ALAFHER FIE ST Toh! @A ST’ (dup) ¥ TY 9= A TN ¢ T W 74
@ T Td T B RIS (stethoscope) ¥ A TGF T Wi &1 A
feman <t 21

U 14. T ARG Aot Fi T3izT 9o 3§ fAfty= wel +1 avfs FR)
m—ﬁgﬂﬁﬁ@? (Electrocardiography)—ﬁﬂﬂ%? o (ECG) & Tfi@ ARG
B 2, TA O el 3@ QA A WA W R’ IR R 2 F—P R, QRS Wws
(QRS Complex) T8 T & (T-wave) | P G FH H 3R I T Sr- 7R et 21
N0 - 1]FVB F Af@<18 WF= (atrial systole H TN {1 T7H T B F TN
0-1JFUS € QRS TAY F T XA Bt 1 A A7 T Bt T it 3R Q
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JET, 3O IS 9 R T a9 T Y& R Fi R 9 S W Qs Wiy ferdt
TFe ¥ 0-3 VFvS T gEF o 31 F Freh gem ot afm e sk w9
HHF TR % MW Y Yok T T ot 2 |
Eccgmaﬁwmm%aﬂ%wmmmﬁmmm
B B

R
R
P I (3 T
P
Q S
NORMAL ECG Q )
P-wave = atrial systole. QRST-amplex = ventricular  ECG of anterior thrombosis showing raised S-T
systole segment
(A) (B)
R
P
Q
S T
ECG of poisterior thrombosis showing depressed
© S-T segment

fa-mIfEas weh—(A) VT §59 2T, (B) W& (C) Wit Sraedt & yewi|

TATAISERT (ECG) ST e % o, wea 3 weftoerll &t ¥ foifree Tl w A

oIy o Ry TS A 78 S5 % i S T fr Rr s Tiie (s-A

node) ¥ 1 Bist FarfTes WaTdt A9ft =gl (special conducting muscular fiber) q

wmm%mwaﬂﬁm%ﬁwaﬁﬁam%@wwm%wﬁ

jﬁmga%smmmmmﬁmmé,sﬁﬁgagﬁ@ (electro cardiograph)
|
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