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(Body Fluids and Circulatior)

1. 79 & TS d UGTdl & AU} BT qUIF BT 94T UelP 3aUd P TP UHT B4 & a
# faf@u|

IR :- 3D 3T BER (blood) TUT THIDT (lymph) 3MTd & | ST aal Hfcay WISH
(plasma) Hedldl ¢ | WISH] ﬁaﬁ&ﬁﬂa{lﬁﬁlﬂ%l TSH § UTs ST aTelt pifRrap1af ol

SIRI] (corpuscles) @Ed g1 AT Sdd Uad Uh R U GER RIF $I (R dligi 1l (vessels)
3R HRIGIT (capillaries) T FdT Gdl ¢ | HIRIDIY AT SIRTV] WY WISH &1 U4 gl Pl g |

R (Blood) :-

SR ST U AST SH[Eih M (viscous)y 8Pl &RIG (pH 7.3 ¥ 74 Didld) dUI WG 1 Yis]
DI Gl ¢ | Yo W T 7 Ik R b el UR Dl 7% N 8% GIKHI & | SR b1 AUk HIAAT 5
?ﬂE?@?ﬁ%I Waiaﬂﬁlm (components)@la%f

a. WilvH[ (Plasma) b. JIER BIABTY (Blood Corpuscles

a. WIIHT (Plasma) :-

Ag gob YAt LT T, Godhl &R Ud -Ioid d¥dl | Tg SR BT CITHIT 55% HFT §-1dl ¢ | WIS |
90% Sidi 6 Idie 118 ¥ 9% Dis D UG Bldie. Ul THT 1% SAPra-dHarisid o

(P) PTaD Uerd (Organic Substances) :-

Rl WTSHT H THIT 7% W gl g | W §@id: UedPH (albumin), WIS (globulin),
YU (prothrombin) T4T WIS (fibrinogen) Bl g1 3% srfafad grafy, faerfimy,
o9 T, [eURA(heparin), AR, ST, W@, THHT 31, g1 o5, feRRTd, ufired
(antibodies) 3fe gid %"I TATSHT WIS BIER T RRRUA &ld (osmotic pressure) d-U PECE Y|
UG ¢ | Ho IS UiaRel &1 4ifd S 6l ¢ | WS T BIgfsHIeH SR W
(blood clotting) T ggrdl Hdd %I %T}IPFI gfdihad (anticoagulant) %’I

() SAPTAD ﬂaT?f (Inorganic Substances) :-

STee Ul & Gifsaw, Hicgs, AifRgy aur e RIe & Bidhe, dsHEi-e, Gebe ayl
FARTSY SEUIT S § |
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2. wf%lva?f&mﬁmm (Blood Cells or Blood Corpuscles) :-

Y SR BT 45% YT ST g | SRRV T UHR & BId § | 375 CHIHT 99% AT SIERIV[ B | [N 4d
BIRRTU] YT SR Wedew gld ¢ |

(P) WF@TI’UJ (Red Blood Corpuscles or Erythrocytes) :-

NGd & Iad H 3] U 4.5 ARI I 5.5 AR Wid - 7 Bicll 8 | T | 31| U 54 TRY
yfcl o fordl gicll § | Xl & BRI Bsahrigd, A qul IHAEAd (biconcave) Bid & | 510
dlggdd AN gHlie- uETSITdl ¢ | 3 Siiadior uRde &l dri dxd ¢ | 3R HRIvfhal d
Wm JUSTHIR Yl QO&CDH,Q(I @ﬁ%l oflef m ST dIgh (oxygen carrier) ®I[
ST B 5| STDT SIS (haemoglobin) SiTaRiToH @I sffafigadifad
(oxyhaemoglobin) & &0 H 3;dd| dd Ugdrdi g |

() 44 SRTY] T THETSCH (Leucocytes) :-

S-Ioh| ABAT 6000-8000 Wifdl ° R GiIclt B | & s gadd, SATIET b SHIHR & quT WIeH ol 6 |
4d BRIV BT Y ¥ &l YHR & 6id ©

(i) CANCAER] (Granulocytes) (ii) DIUHRIG (Agranulocytes)

(i) BIOTBTHY (Granulocytes) :- 5@ P AT IHUR W U i UHR D1 il o

(31) §91fthed (Basophils) :-

S po a8l aul 2-3 Uiferd § g1 i@l aer ¢ |

(@) 1 R LRSS (Eosinophils) :-

A s pial WP [AUST A §el §ldT S | Gl 417 REYAd ¥ S 61d gl A Uasi| (allergy),
YicR&T (immunity) B4 3{fd Tde-T=fierdr # Agwyul &1 ded gl

() TCIhca (Neutrophils) :-

SIPHT b 24 5 YT H el gldl g | 3 Y GRTIRER IS 6d 6 | A YaPIU (phagocytosis)
GRTIITUL3{T T HEUT vl & |

(i) @ﬂ?ﬁﬂﬁtﬂ' (Agranulocytes) :-

D] DIRIBIEH HIDHRIG BIdl gl IADT s AUETHd TSI d °IS I AT b HAHR I
(horse-shoe shaped) @W %I &a’rwaﬁsﬁr%_

(30) ﬁ“l’l'-lﬁ'\‘l'lgt\‘l' (Lymphocytes) :-

Y BT PR & 4d SRRV G | 37P1 B UfReN (antibodies) BT AU G IRR DT JRET
AT g

@ mﬁtﬂ' (Monocytes) :-

?‘?IE!% 3R DI W%, Sl NWW (phagocytosis) WWﬁﬂ?&ﬂ Rl gl
T (Functions) :-

2d SRR ATupsi v gIfe RS gerif T IR & WReT FRd g |

M 02

@All right reserved. No part of this work may be reproduce in any form, without permission in writing from the copyright holder.




ATV Clasers Biology

(T) TR fawamu] a1 S8R WedcH (Blood Platelets or Thrombocytes) :-

S-Ioh1 AT 2 ARI U 5 ARa Ul O i aab gl o1 A NI (biconvex), ARATHI BId o1
SR Whe T WeTad gld o | WHHIRAT & SHfdRad 3= HRIvHg H SR ©edey & ®IFH W)

fajed DIRHIY (spindle cells) TTS STl o | 37H d5d YA S g |
2. TATSHT (WSHT) WEH P11 45 82

TR :- WISISHAISH, TAIS[er Tl Uesd{BH SHie Y& WiIeHl WK § | $HP] Hod Y dRUN U
g 3 &

a. JR & YaHT o & o1 WIS B Sawaddl gidl ol
b. Teleg[a IR B &I fsharsil & Uiyl U ¥ {1 g |
c. Tesg[i S eifed e J Ug™dl ad o |

fer | Classes
JWR :- (i) - ¢ (i) - e (iii) - b (iv)-a (v)-d

4. 7o B U TS HaP w1 A 82

TR :- WA (G TSl S ¢ [orat g yard, @iTsHT ol =7 334 (0 o | 3 9eguf
IR F uRG=RU B § |

5. AT U9 $TUR & 3R qarsul

I - dfYen] Ud BER F o=

afte ‘ it
aftd U A g9 @ el v ferearge |[sRv g weawm o |/ A 21 3 am
e Bl 77 Wyl dve o, ' R @ |rer A sk R Aed E ARN-aa i
wares Al Bl a6 B @Y i & Wiy A | BN, whe SR @ qu Qe i
Suftera @fe afRfaal 4 @a 21 ey Ry woon § FAffa 2 B
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6. 3rEY UREIRUT & T ATy 87 SHS! T Te 87
3T - W'ﬂﬁ“ﬂw (Double Circulation) :

g uferl Tyt T o g ST g | g4 Wi § X quT $RIs ad gY@ edl ¢l gad & ald
Waﬁﬁ]@ﬁiﬂ?_{éﬂﬂ (systemic heart) WW&WH%WE@ (pulmonary heart) Ded
T 1 S G qUT 3G K GYh X o DRUN Y g Iobig URIERU AT &I6RT YRR B5d o
QBN URRERUT &1 He aloX URYHRU 1 gad 1 &l Sifeig auTal Mad gid o | 39 dRUIged |
IS IR TUT R[S BIER STT-3METT I 6| §ad b &It YT H IR IRR U R[S IR AT g
YT 08 SR U 9 R hhs| H [ i o el Il oifdl g | gad & &g | H ged-—)
RIS GRT G TR ST § TUTAG bRITCh! RRTAD a4 gRTIR IR H ydifgd g1 ol o | 39
UPR clg YRR I Dol ol Ys T =[S BT 07 g b PRI URIGRO 3HfUh
UG (efficient) I § | 3UD SATARE &l SITHT-HTHT §€ H& G & HRUT IR TdTE B

o7 i ale A Bl G |

7. WG HE P

() XK1 U9 TRfip1 (9) g1 d g IR a0
() U T sFfRIe (9) P AT T T a1

"o

-,_. . l_ 1 - .
ammﬁmal
r
-

(1) UHaa 9 SR § 3R

" e
aftra va T %3 & Rl Ry Reerage|[sRY wda mmem e 4 [l 21w d9
m%lwwmﬁ,mmﬂmﬂwwm%ﬂ—mﬁ

Hargs A Bl 34 T I ¥ vaige #| o, airs sfR HE T wedel
mmmﬂaﬁﬂgﬁ aﬁmﬂmﬁumﬁﬁﬁam%l
(F) P T YT T T H 3R
P | ol

Eersdnm § P wm @ aftr $|'T @ Prew @ Ste § e saven §
I/ fgEe & w9 § wega B o R, R |aw s @ Rafy A1 wef¥fa wvan 1T @A
a1 Rl @ dgaa @ 2 P 3 WEEA gl B T B s 8l
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8. PRSP & TGl | [APTHIg UG- P1 quiq HITI
3 -

HRD] U0 H g&d &1 (AT 301 & H R (mesoderm) I BIdT 6 | YU 3G T SR
(archenteron) & ~{Id YR 3 Grof-l (mesentry) gal GEI,%T‘RJ( 3l AfTh Iy
(endothelial canals) TRER fA®HR g&d BT FHI0 Bl ¢ | §&d Ud U= A HT T gl g |
g YRR Y 3 Uhd axd ¢Ha] GRT IR & 3 UFT § vy vl g | HRASH! Wit d gad
PeRfRdyeR e

(P) THPIEIT ST (Single-chambered Heart) :-

WE@W (cephalochordates) aﬁaﬁﬁww%l T & i [Ryd skl
wailef U=fig gidx Xad &I U H BT HI Hdl ol 34 THHINI gad A o

(@) f§®I5 T §GT (Two-chambered Heart) -

noferl # fgpivia geu gia1 31 98 3rTaEoid Xad & e (gills) § 79 ax Sar o1 ficg @ 7%
K SRS GIpR IR H (AR Gl S .| SHH UHIDICR Ud [RRTHICR AT Iyl
3ifere ud e AReIIaH 18 51 8 S8 UDR B gad @I [9R19 gad (venous heart) Hgd ¢ |

WEik] miﬁaﬂ"(Three-chambered Heart) :-

W(amphlbians)ﬁ?ﬂqWWWW%l aﬂﬁé‘raﬁzwwﬁms’lﬂ%l
W(smus venosus) _GT%?I a{i%‘ﬁ%f,{gaa R Eﬁlfﬂ%l 14 Wﬁ%@ﬂm Eﬂ?ef
Wﬁwmm%ﬁa@nﬂq@m%l ST T (T o SIEIR SHIR) # (B
4 [9dRd BIdl | SHH B[ER TRV UD URUY (single circuit) e 61?11

(= RS ESH (Four-chambered Heart) -

S{ReT=T TRIgUT 7 &l Sifere quT &l Sigu] &9 H [AHIISId (e uIt Sild § | iR & gad H &l
3{fee quT al e gid © | Y&l aul -1 Si=qefl & & offer auT al Fad gid o | 918 Sifers aul
1Y e T s e R Gl o1 39 Gled 1Y gRTRRR & U 6 fear Sl ¢ | aid| sifere o
IR & Al T ¥ SRI X UhA §1dl ¢ | U8 Gl (e 3 & o & g bhms| 8 Yo faar
ST 8| 39 YR gad Bl ST YT 9eH-R] 84 (pulmonary heart) d4T G YR R i@ gag
(systemicr heart) DGl g | S UTTORAT H GIGRT URRIERUT GIdT & | S9H Xad & [Af%d g1 &1
11 -Tg] il |

TO GILLS e
MY, o —
ARTERIES
:é ARTERIES
CONUS CONUS

f SEMILUNAR
VALVES VALVES

VENTRICLES

T YENTTROLE INCOMPLETE

VALVES PARTITION OF

PARTITION VENTRICLE
SEPARATING ATR| X, AV VALVES
ATRIA X AARN RIGHT ATRIUM t
SINUS VENOSU% LEFT ATRIUM s
VEINS FROM BODY PULMONARY
PULMONARY VEIN
VEIN SINUS VENOSUS
VEINS FROM
BODY
FISH HEART FROG HEART REPTILE HEART BIRD OR
MAMMAL HEART
(A) (B) {C) (D)
fax-worsfnal § g2o = fawm
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9. B9 AT 55T T IS (WTAISP) T Ted 82

3 - Eﬂqﬁmﬁim(cardiac muscles)@[ﬁ‘rﬂﬁl‘cﬁ%l EWW%@HW
& G BId 8, AfdeT prd 7 aRRad Uik & 9uF sHfes® ikl 81 ge UM i @ s=1 9
W, W (91 Yo, f§H1 %, U HIfEd & (A ¥ 72 §R Wid fiHe) SRk ud [idd @
(rhythm) @Iﬁﬁa?lmﬂgﬁﬂaﬁ?ﬁ@a@ﬁwﬁél U g6l W-a 1 YgdH o] URUIT, URUI-
ag-1g U=l & a=g3fl ‘S-A node’ Y URBI Gl 5| S- Anodeﬁwwwmm
I GIPR A-Vnode T gl & THE (bundle of His) ¥ gIdR YRfdb-l d-qil gRT 3ife< SR
el o Werd! o | gad YRR T e @ foTu df-efdb I URUN &1 S{Taadhdl -Tg| gia | Uil o
WW%W%%WWW(myogenic)@ﬁ%lQﬁféaffff\_ﬂﬁaﬁﬂ
dfd1sfi &l die < df Wi gad -t Afdd @R I ySHdIgdl o | df-dd 1 IRUME gad &l 1fa &l
%?ﬁmmﬁﬁm‘cﬂ%lWﬁwaﬁaﬁaﬁﬁmwfdwqu%@uge O H HIgeid 051 U1 SiTd
|
10. RRRT 3iferg ud (PIefers T SAN) BT 85T P11 IRS (TF FhR) T H81 STl 87

IR - BT sifergmEd@iexiias Tigsan)=asitra®) i drs teiRRI &% dEiy
RRT 31fei< Yusi (Sino Atrial Node, SAN) R4 gl &1 31 7T HRD (pace maker) Hl Hed
1 SO WaH Hdpe WRUINAd: 34 gldl ol 88 d-gofi 1-56 4 60 Miciiaice Bi fagiiH faue
(resting potential) Bldl &, Sidfd a4 R H 98-85 I 95 fHell diee SR gy H hel fARE
AT gl & 90 T -100 [Heflaiee g ol [RRI 31fer< ud (SAN) 3 TilS3H SIIEHI o i gl
3 Gl -1 HRAT BT & | RRT 81ere Id @i aaas TSI BHC 72 el &1 U I
faRTH &R uR Sitaud= Ferd) Tedl B |

11. Siftree fHrera s (AVN) FuTeiftr< AeT IusH (AVB) o1 gea SRS FITIET 32

JW - 3ffei-¢ M 76 (Auriculo ventricular Node)-RRT Sifei= Ud o d- 3i=d H 30+ dRT
3R & 3ffer-< UM d=qil & a1y fAerepr fRRT sifer< ud qur sifer< FAea 7iis (AVN) & o Th
SRIYA gy T FHfvr @R 5| 3ifer< Fer 76 siR1siferg e & alfg- HIT H ga Pk
(PRI WIg19) & g & e gidl g1 sifers e Tie & U=l a= sifer< Faa susd
(bundle of His or Atrio Ventricular Bundle, AVB) ¥ fiia® A & grit-art §c ord g1 578
QRido! a3l (Purkinje fibres) &1 AU gIdT ¢ | RRRT sifer< ud (SAN) H 30 dgrd- U
RIFEH & 35144 sifeie e 118 (AVN) T st Hed usd (AvB) T fgd ST dusd
(Bundle of His) ¥ 8Id gV e & &yd QRfd=ol d-q31l H Ugdd g | 39d Heasy gad &
Sffere qut e 8§ Ha: dgra- vd RIfie glarigdi o | ged TR & fafis Tl 9 3ad & taa
PR Y Y Hdl Gl g

12. §S T U1 g M1 &1 uRyIitg S|
3 -

1. §q °sh (Cardiac Cycle) :-WWW%W@@%W%W%%@H%
YHIhH Pl g s (cardiac cycle) Had o | 39 fohdl H G el a1 &l el &1 udra-
U4 SRITEH AT gidl o | g6 W U [B-e H 72 IR ldl ¢ | 3fd: U gad dsb &l, i
0.8 YHUS GIdl g |
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S'm:e 10[3‘

2. TS A (Cardiac Output) : - §¢8 Ud® g4 I H THRTHT 70 Al I9d 19 a5, 39
YdIg 3TAcH (stroke volume) Hgd ¢ | UATG SRIH ®I gad &x A UM &R+ UR Sl AT 31l §,
34 RAREAL (cardiac output) Pgd %I

%S Mo = T150 g3 x WaTs S+

3{ct: §& M YA (e gRI I I JIEAT D Ui FHe 18R FdbTer B &Hdl ¢ ol W 398
T T 5 diex gidl ¢ | Raanfsal o1 g Mo g 79 ¥ 31f¥e@ gl ol

13. ¥4 Wl @ ST Pifog|

IR - §ad ®! @aT (Heart Sounds)-alt Ud a1t (el # 311dyd Uhary gidl ¢, 54D
HRaEy FaaH! (tricuspid) YT fgad! (bicuspid) DHUIE U did & A’ (lubb) b T
G 5id o| Mol T S{Idd- Gald & BRUIRE GIHI &= 91df ¥ Ui gl Sl & | SH1ha o GHIG
B R 1 81 Xad o=l A1t ¥ e @ SR R g o) 48l ardl & SiUR R R siga=idR
PUIC SUETH TRl ST (dup) I si< BlSTId 818 T Dligw @l wa’ Ud ‘Sl
WYRDY (stethoscope) I Iy gad e+ T T A AT s |

14. TS AT SISl P SRIST TUT ITP (A1 GUST BT U BITOIT
IR = ﬁﬁ'ﬁﬂ'ﬁa@? (Electrocardiography) :-

f3qYd g< i (ECG) U RIFId siicia Bidl 8, s+ U HIEl R A - RIHI IR 7 33l s
é?ﬁ% P gy, QRSﬂfﬁ[’H(QRS Complex) dYT T T (T-wave) P TR HWR &1 3R 331 Udh
?ﬁﬂﬁ@ﬁfﬂ%l\?ﬁ01m%mm(amalswmleaﬁmélmw
&N & 0.1 [0S dld QRS Uiy Sleeiry gl g adH R gl g id @i ek
A, 289 38 I81 R A1 A1 S S| -iTd Dl RBICT 5 A1 QRS Iy Hedl dopa-d &
0.3 &qouswtmqo gId ¢ | TR FFerdl Xigrae &l Sif-<T UTayT 3R 31 hifdh TRUN & URTH
B YdD T A gld1 o | ECG H YR il GUT 3 HATEHIRI & deid & SR HRdb gad
1 SR BT I BT B |

RARIPIENI (Ec) 3aaIB TSI Ui 533 & 1, ged & wiuadi a3 3 Rk
QI IR 47 goaeey ol U St f gea Aepe & wra o faeyd fava RRT 3ifei< 1ifs (s-A
node) Y 3 gl (AR arel U= ﬂﬂéﬁ (special conducting muscular fiber) @TWW
&ad & A9 TR @ UK & Hgra &I URd &dl &, 38 AT Ol ¥l 6 | 38 19 & fo1e o
q-d WWMW% B@Iﬁﬂﬂﬁ Eﬁa@ (electro cardiograph) Wﬁ%l

o~

NORMAL ECG

P-wave = alrial systole. QRST-amplex = ventricular  £¢G of anterior !hrombosw showing raised S-T

systole ment
(A) ®) el

R

Q
T

ECG of poisterior thrombosis showing depressed
© S-T segment
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