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Body Fluid and Circulation
Chapter - 18
Inard S gieasta Qg g uesher

w2a 1. 7o & Yufda vardl % sl 1 avlq A aun 1le sraa F o v
¥4 F an A fafagy _
IR—TF A< TR (blood) T THIET (lymph) R &1 T6h Wl AR
. VAT (plasma) FECRN B TS ¥ TSN N AN Ol 31 o A Y S el
A ) TR (corpuscles) FE §1 e T Tad Th WIH § TR M =l
SR AfghrEt (vessels) ;g(mﬁﬁ’(capillaﬁes) ¥ wEd @A 3 R =W
BT T e 6w e e §
R (Blood)—3eR 51 q 4reT 21fes ¥ (viscous), T &1A (pH 73 W74 F
) 7 TR ¥ YS! T ST }1 UF W A7 N WA IR S T AR 7% N
;%sgrmtlwaﬁaﬂmw5ﬁaﬁﬁilwtﬁ5@m(componems)
(1) ST (Plasma), (2) TR R (Blood Corpuscles) |
1. TATST (Plasma)—4€ &% Gt T1 1, Tooh1 &K14 T foila et 71 98 R

FT T 55% WA T B R H 90% wier Bl #1 8 ¥ 9% FRFE 9w

B & A AT 1% SRR Ted 2 R

(%) wifre uere (Organic Substances)—3ad TS A TIHT 7% W
ot #1 9 q@a: WA (albumin), TR (globulin), MehftER
(prothrombin) T WIEHASH (fibrinogen) Bt ¢l 37 AfiRa g4,
foafra, e W, RERE (heparin), gftn, swiifm, @M, T
e, TN o, Frererie, WieREl (antibodies) 3fE €1 ¥
o NI B ] WA €| (osmotic pressure) A T&H § TEHS
? 7o DA wiRad B 9 IR R &) hefaT g wEREST B
et (blood cloting) ¥ WeEw wW ¥ feifm whedkew
(anticoagulant) %i .

(@) v qgid (Inorganic Substances)—3TmitE gl §  wifeam,
Ffeagn, FfEn aw RREM ¥ wiche, AEFENE, Wehe oW
FAEEE g Y o T '

2. it foTeRnt ar SR (Blood Cells or Blood Corpuscles)—3 ¥R T 45%

T R 2 9 TER F 0 F) T TR 99% W T 1 B W

o] qen TR W

(%) ‘@rer ST (Red Blood Corpuscles or Erythrocytes)—3e® % T o
TR G 4- 5 TR A 5. 5@ SR uT fedt g $ v ¥ e den
54 @@ Wy = firdt IRt &1 WA ¥ S SR, W
IFIEAE (biconcave) 21 ¥1 378 witege difirr SavveitfieT wran s 21
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(@)

@

@ii)

A FHfeiv qiae 71 &1 T €1 3 FATRRA A e T AUSEHR
U FEEHIE A 2 .
oA o] SfafiST AEF (oxygen carrier) T FE T {1 TWH
AR —thaemoglobin)  JEElSH W @R
(oxyhaemoglobin) % &9 ¥ Fadl 7 Wil

vaa SRy O (Le )—%TE! W& 6000-8000 N
mmmmvmﬁgsmﬁmmmm
TR TS 9 A QA THR F W E—

(i) HfTHEA (Granulocytes) (ii) FRHRFET (Agranulocytes)|
HIVTHAT (Granulocytes)—+H=® Hl T & MUK | A A7 ¥HR F

() AWRFTH (Basophils)—F & F=& «@ o4 23 Tl § w1
far Jar'r—
() RNRAREFR (Eosinophils) —F7H F5 A T fyvel | ¥ g
2 A M wER T ¥ I3 N R A werell (allergy), whwgror
(immunity) T 3 gageliear ¥ wewql =@ FQ@ ¥
(a)qq\mmeumpmls)—mmzﬁsmﬁiamélﬁ
?{:glmg%m% R1 A w&5FI] (phagocytosis) BRI MUY T Hev]
|
@wm (Agranulocytes)—3 &1 Hiftniged HivwRfEa aa
TR =D o Hl’iﬁﬂ?l'aq‘;\%ﬂﬁm%mﬂ(horseshoeshaped)
A 21 3 D @R N AR E—

(1) RATRIAEEH (Lymphocytes)—3 812 JFR ¥ vaa R &) T
F1 yfawEh (antibodies) T Frfor e W 1 geem & @4
() NAVEZH (Monocytes)—3 T3 JHR 7 FRHIY ¢, S vy
fman (phagocytosis) m?lﬁtﬁ‘gtmmi‘l

NUCLEUS S

£0SINOPHIL 3 N A
NaumoPHiL—enmumcwss— BASOPHIL al.o

PLATELE'I'S

LYMPHOCYTE  MONGCYTE ERYTHROCYTES
AGRANULOCYTES - '-
ez ot shw Bifyrerd)

@ (Functions)—%3a &fEqY] YRl & wFeRs 9eE ¥ IR :
T HW &
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(1) sz favaner A SfiR wEASH (Blood Platelets or Thrombocytes)—
T TEW 2 o ¥ 5 W N u i o g R 3 S

(biconvex) , FTTAT TR 1 A BN Whee W Wgas Bd #
ARl ¥ e o HIERR § TR wieeiey % WH R fuiee i
(spindle cells) g Tﬂﬁ"f%l WWWW%I
o 2. i (@ww) Wi #1 I Age 27
IR—FERENH, W a9 TR I g em WA 7 39 e
HRO § qEA eH §—
(i) TR F oFw sy ¥ o wRiARA B e e )
(i) TR TR H e fEmel ¥ wafe €Y | SEwE 2
(iii) Tef fedfess Tgem § weram HW T
U9 3. ¥ I &1 TR 1T | Fream a3—

w1 ™ 1L
() s (a) <7 wWa (W)
(ii) @@ SR S (b) wdameT
(iii) AB B} |qg (c) ~imHo wfais
(iv) ufea @eery (d) g wFA
) g (Rea) (e) T wRaga (Afw)

FR—) ¢, (i) e, (i) b, (iv) a, (v) d.
U 4. T B TF HAl Haw 79 A 87
IR—TF O T Tl Faw ¢ o 5 Tei, @i ag1 37 o7aed frew €
3 wogel YRR & = #@ R
U 5. afie wd BRR # R TRl
IR— afe1 ¢g SR # =R

Gliscal iR
AS TP TR Za & oy A9 ereraiEe | SRR g4 TRaE o 3 fiffa 31 g 89
el B 98 WEAqY OIS T, g it F1|9eR A Bhr Rl fredh ¥ Si-ame s
e A R T R s ¥ <HigR [, T SRR O aon Desel SRR
SuRers AR AR % 2 R PR Ry o 4 Pifta B
U2a 6. AR uRE=Ror A T Aed 37 THE! I Al 87
IR —SVE GRESITUT (Double Circulation)—3g W& e Tl & ey < 21 3
ol ¥ Y@ qon SE T J9F T 81 TR % T 9 H Refirh TR (systemic
hearr) A91 A T Y TSI FEA (pulmonary heart) F81 T T Y& T S
T 99F e F FRO1 39 T e qiwereT 91 S el wed §

A IRE=RT FT HEw
B IR N g N Q) aifers g S frea 91 %) 39 SR %89 H IR TR aw
STYE T STETI- 3T Ted B 82a 278 AR H §R IRR | 1Y TR o7 ¢ 991 98
R TR A ZR RS ¥ g8 o % A wen s #)
T F A am ¥ vei Rrasti g IS TR o € 9r Fifew faefus 9
W OR R § aifed &) s 2
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HEPATIC
PORTAL &
VEIN

HEPATIC VEIN .

RENAL VEIN
RENAL ARTERY

MUSCLES OF LEGS AND

Nt oh e
Vol hirighidis At
- i

ALIMENTARY
s, CANAL

PULMONARY VEIN
SYSTEMIC ARCH

+HEPATIC ARTERY

ARTERY
DORSAL
AORTA

OTHER ORGANS

fery < uftesmom

T TR Qe IREeRor ¥ el st & @ s TR w1 fasror 1 9 % o aiEreRor
St WATEeR (efficient) AT 31 THF AR S -0 I F4 T & FROI

R o ¥ fau afus g S €

U 7. 9% e T—
(%) va & wfte
(=) wew v g WRewo o=
() wpoat an srgffve
(@) pwnnauwr T T
FIR—(F) T N 5 F1 IR 28|

(®) g1 9 93 R0 973 & SR

en IR T

 dg RERO F

TN IRETRO T Amforer e e §
foreen & Pl gea g1 v fhm o«
el & Agger S P § Aom o B

Tiftrer o FOfeal A 47 wReERer o
froren & R SR 729 g™ Fireor v e
wirn & wen ot affel & o A aeen v

2l ,
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() w7 IgRfe ® =R

W affem
it vw T B3 R R Ry Rremmge|[ofir wdg wram won ¥ fiffa 21 3 9
vt 31 w8 TEwl WeE avdl, g i WiveR ) SRR SRl e ¥ SR-we SR
mwﬁ T PN ST gt ¥ gk A ST, w6 wRT Fret g wewel whr

o ot P A G [P st oo % Fiffa 260 ¥
(&) ‘P w0 A T a0 A =R
P wm _ram

#§ P i @ ik F'T ¥ Feg A o A WA s #§
I/ Rgaor & w9 ¥ g e aan R, R [aw am A Rafy # m=ifa Fwa {1 T a¥
Rl RN 7 gt dhen B F I wHE I A Ty 7 e 2

U 8. mtmﬂﬁmmﬁmmmu

IR—ENeH MoTar A €23 1 FHfor U1 F 787 TR (mesoderm) A B 31 YU

@& ¥ SEFA (archenteron) ¥ Y 9 3 QT (mesentry) ¥ QY A

I @ (endothelial canals) TER fiea gea F1 fmfor w1 669 @&

g T Bt 31 9% TR QA &0 T O il gR I & fafir Wil 8

T FT 31 HIeH TR ¥ 7<a Frefafad TR F o E—

(F)TEHHT WA (Single-chambered Heart) —Weldt 784 fathenatser
(cephalochordates) g3l & W wian 1 7w % Y fga s gtz v
T T B T FA T FE WA 2 T TEHSE @ T ¢

(@)fg@iT §28 (Two-chambered Heart)—wofidl ¥ Eawa 5a3 o 1 =@
Il @ 9 firew (gills) ¥ T1 X a1 1 fiew / I8 @ Sileiet@
A TR ¥ fafe @ S @) W enRIet @ ARt wgEe W a
Afe= Td fre ar@fas w18 B €, 36 TR ¥ 539 5 FTfa §2T (venous
heart)m'zl

(1) F WY FIA (Three-chambered Heart) —3WTER (amphibians) & 17 FET
%23 U1 9 21 39 Q) = am T Fre drar 81 FIRieET (sinus venosus)
MR afe< F 78 T8 | goa 3 9N Ifa< A g& 791 e e & onypa
W@ Tl 2 Fre YT D ) arStEret a9 BiEET ¥ FTER IR
?&amﬁaﬂaﬂmmmﬁwmmvﬁwmgﬂmnmm
|

(9) SRBA TZq (Four-chambered Heart)—3fUaiv g0gal #f QA fe= a1 A

fife firera g SR €) WIRAES ¥ 739 A Q A= a9 e
B ¥ vt v TR el ¥ QY e T A Fre A {1 A e e and
frera N Y& T w0 A &1 3R S e g vk ¥ v o fean s 1<
sfe< ¥ v F fafv= wrll } o7ye @@ @ o #) 9% T fred A g R
F T ¥Ed ¥ A KA A B T TER T8T W AE G0 T 72T
(pulmonary heart) 7&1 <&l s RrRfTe §39 (systemic heart) Fgetal ?1 T
wivrl ¥ e aRw=or A 1 TWA T F fifda N W gewrEEr & A
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TO GILLS
AORTA AORTA ™\
% T = PULMONARY_—

w g’ ARTERIES

CONUS CONUS 1
f SEMILUNAR
VALVES VALVES

VENTRICLE VENTRICLES
INCOMPLETE )

VALVES 4 PARTITION OF

PARTITION VENTRICLE
SEPARATING ATR AV VALVES — X

ATRIA == 2 3\ '\  RIGHT ATRIUM
SINUS vsnosus7‘} LEFT ATRIUM N
VEINS FROM BODY LMO!
PULMONARY F VE,',’:"RY
VEIN SINUS VENOSUS
VEINS FROM
BODY
FISH HEART FROG HEART REPTILE HEART BIRD OR
MAMMAL HEART
(A) (B) (©) (D)
Tr-wvrelear o goa = R

U2 9. 79 3R gau &) iieHs (i) w9 $ea 87
IR—7<d i fufa g2 aferat (cmdiacmusdes)ﬁﬁﬁﬁ%lﬁwmﬁm
Al F g e €, AT F H oRfEm WREN F A srifeee Bl 21 Tew IR
TS F 3991 ¥ @a, Wa fa 9%, fa &%, & fAfvsa @ (aqs ¥ 72 9R wfa
fire) ¥R u fifea &9 (thythm) ¥ Shamer wgfaa ok fifre 2 et 81wl
€T WA U WA FI 3o, SRoT-geea Yei 3 wgal S-A node’ ¥ W Bt R
S-A node ¥ FFHAT SN T IS BN I B1E AV node 72 &6 F WYE (bundle
of His) ¥ Bi Qufer=at ageil gr aifers iR Frerdi & et R
75T W ¥ e & forg afsreis IRon it sTavasar T e W ¥ dge
ﬁm%mz’tﬂ%mﬁwﬁ?ﬁmﬁ (myogenic)?ﬁ%lqﬁmﬁ?lﬁw
afeRisl e A o gga ot fifvan @ & e wa R afEE o e
it T St S i AT St ) T AR 6 el F el Ieuee ¥ SRR We ¥
TREHIUSA! Y ST &1
wod 10. m%ﬁ(aﬁmﬁzﬂ%sm & gag & 1Y e (A FH) it
el A
IR—fymr aiferg ud (Freufas s saN)—ad sfa= &1 fafe & s weifm fox
F iy fRT = Y9 (Sino Atrial Node; SAN) e Bret @1 5 7t ¥k (pace
maker) ! F7a4 €1 THY T TFIA 3T LA Fe4=1 St 21 39 g3t H-55F 60
firefdiee 7 fasTm RrsTa (resting potential) BT €, Fafeh gg I o 98-859 95
firel diee ol gga B 4 fafire e gl A -90 ¥ -100 firchdie B §1 B
AR ad (SAN) & BIfsTq T & v B | 7ed TR IR 2 @1 R i
nafaﬁ%maﬁamnﬁrﬁaz 72 T ) & G oM g R Siegd= S
TEt 21
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e 11. = fRem vifs (AVN) aun = frea avea (AvB) s gea d ad &
. o g 87
IR—AFA= Frera it (Auriculo ventricular Node) T 3ife= vd & awg o= &
AP 9 AR F e Aeh agsl F g fireat R sfer vd qan aifer Prera
S (AVN) ¥ o T savata ve & frfor 3 #1 e firer s st
R & MR 9 A T R CHEATE AER) F fog & free ot R) o= Fre
Tis ¥ e ag Af< AT IUSH (bundle of His or Atrio Ventricular Bundle,
AVB) Q fera frera & qri-and de W ) T [WRES @RIt (Purkinje fibres) i
forwtor &ran &1
frr srfer o (SAN) ¥ I TFe T fafaem & 3w aifer fPrera mits (AVN)
o A< FreTa TUST (AVB) A1 f¥W =TT AUSH (Bundle of His) | B8 8¢ Fred &
fegq RF agell A TER R X TeRawY A ¥ Ife= aw frem ¥ wEw:
FFa @ Rt A w31 723 T Al il Q @ B G w0 I T
a1 & R
U 12. 52 T a9 §2 e ) dRanfia #iftr)
IT—FE W (Cardiac Cycle)—Teh TGT WA F 3TN A TH WA F 0W 21
F 99 F UTHT F) T A (cardiac cycle) Fea &1 79 ran ¥ R =y agn
forerl 1 i T i aftafa ST 21§39 WA & fue A 72 9R A @
3: TF §2T TF H THA 0-8 AFTS Bl 2
%P1 (Cardiac Output)—§3d Y% & Tk § @ 70 fireh @ T T €,
ﬁmm(mkevolume)ﬂa'glmmahmﬂﬂwmﬁﬂﬁh
T AR R, 3Q ¥ T (cardiac output) 7 B
W W = &1 [ x @’ s
3a: 73 FrTE Y&e e g1 & Ft 9 9 e e e @ g @
::xttrgwiim 5 dix ot 21 Raafedl #1 w e T we | s
|
wod 13. §29 wafal 9 sren FHfw)
I—FET I APET (Heart Sounds)—3ME TF a1 Frerdl ¥ e THag Bl 2,
TF Fowaey faet (icuspid) 7 &S (bicuspid) R T @ @ ‘wa'
(lubb l
el ¥ anhrA <o F S0 T SF g =19 ey @ ST ) S ¥ aura
N R & o R e w3 fran @ @ ot 9 % SR W fea
HEATEHR FUE SNFHT gl A BT’ (dup) F T 95 ) TN &1 €T F T
= 'Fﬁ';ﬂ ‘B¢’ ! VA (stethoscope) ¥ FAF §3T T4t Uit 1 Fg
e s 21

U 14. TF "rS i 9 guize aur 39 Rfts vl #1 avfs @

ITR—Faga ¥ ?@T (Electrocardiography)—fagd ¥ T@ (ECG) T Wl i@
AN 2, T 0F Qe T R i A | T I a3 ¥—p w1, QRS WhE
(QRS Complex) T8 T &7 (T-wave) | P& SR Fi 3R I& TF S1A-t TR &t R
N 0. 19T F Af=18 YF=A (atrial systole T TN B 39F Tara QX F T
0-1¥FTZ TE QRS TiAH F T YW &R 71 A A7 T At T ;1 3R Q
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1, 39 3 7@ R O a0 TN Y& AR # 3R 9@ s 7w QRs i frewdt
e % 0.3 VFvS T gIF ol 81 R Frah dgem @ sifm wee S
FiF WEROT & WY g T R O g
Eccgmmwmﬂmﬁ&mﬁ;w AT I T F W W IH
g 21

R

Q s
NORMAL ECG a
P-wave = atrial systole. QRST-amplex = venfricular  ECG of anterior thrombosis showing raised S-T
systole segment
" ®)
R
P
Q
- T
ECG of polsterior thrombosis showing

depressed
© S-T segment
Rerm—aToam T —(A) TR B39 WA, (B) T (C) drahfire vt i vawi

(ECG) W e 3 T, ¥ & wfterdt & ¥ e Tl R i

TaRIRE T Ry W i §59 WP H v W g fave fnr sl s (s-A

node) B T BT TarfbTes Wamdt dreft awgait (special conducting muscular fiber) §

TR R TEA 7 R A WA S B A w1 " W

g;ﬁlzﬁtimmmﬁmm%,@ﬂgﬁmw(elemocardiograph)
|
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