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Red Blood
Cells Basophil Neutrophil Eosinophil
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Thrombocytes Erythrocytes Monocyte Lymphocytes

Platelets
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(Erythrocyte) doulhindon yolk sac (hemoglobin)
Allantois sn aaa:ao
iDaidoamd Tuns:qn - Gu 1w moaisolsna
(Leucocyte) doulinaon
Indaiaoaq Tuns:=gn 10 3u du Blood clotting

(platelet)
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iiaideanav 0, TuoxmfAaaav Tuns=gnWauna
(Erythrocyte) (Erythropoietin) vasaqinan/aniou E
iaidoqund daisonuniiSa QUIW Wens Tuns:gniaunad
(Leucocyte) Leukemia daisolosa AlDs

Inadaidoq Inauanwa Tuns:gniaunad

(platelet) Thdoaoon
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gill capillaries lung capillaries lung capillaries
a

Pulmenary Pulmenary veins

arteries

Aorta and

Venae h
cavae branches

|
Right Left atrium
atrium

Left ventricle

Systemic Circuit

Right ventricle
74 B Oxygen-rich, CO,-poor Blood

B Oxygen-poor, CO,-rich Blood

other

capillaries capillaries capillaries
_ hibi some reptiles

fishes ampnibians birds

and most reptiles _ 4 mammals
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1. Internal carotid artery
2. Internal jugular vein
3. External carotid artery
4. External jugular vein
5. Common carotid artery
6. Subclavian vein

7. Subclavian artery

8. Aorta

9. Pulmonary artery

10. Superior vena cava
11. Cephalic vein

12. Pulmonary vein

13. Axillary artery

14. Heart

15. Inferior vena cava
16. Axillary vein

17. Hepatic vein

18. Descending aorta
19. Gastric artery

20. Brachial artery
21.Renal vein

22. Hepatic portal vein
23. Basilic vein
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Pulmonary valve
(closed)

Aortic valve
(closed)

Left

ventricle Right

ventricle
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24. Renal artery

25. Median cubital vein
26. Mesenteric artery
27.Common iliac artery
28. Common iliac vein

12
13
Bicuspid (Mitral) valve

Tricuspid valve
29. Radial artery (open) (open)

30. Ulnar artery

31. Arterial palmar arch
32. Digital arteries

33. Palmar digital veins
34. Great saphenous vein
35. Femoral vein

36. Femoral artery

37. Small saphenous vein
38. Anterior tibial vein
39. Posterior tibial vein
40. Anterior tibial artery
41. Posterior tibial artery
42. Peroneal artery

43. Dorsal venous arch
44, Dorsal digital vein
45. Arcuate artery

46. Dorsal digital arteries

Right pulmonary artery

Superior vena cava

Right pulmonary veins
Right auricle
Right atrium

Right artrioventricular valve
Chordae tendineae
Papillary muscle

Opening for interior

Ring ventricle

Descending aorta

ventricle

Pulmonary valve
(open)

Aortic valve
(open)

Right
ventricle

Left

Bicuspid (Mitral) valve Tricuspid valve
(closed) (closed)

Aortic arch

Left pulmonary artery

Left pulmonary veins
Pulmonary veins

Left atrioventricular valve
Pulmonary semilunar valva
Papillary muscle

Interventricular septum
Left ventricle
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1. pAUAURGVINGMITa (Innate Immunity) KSenTAVAUNUU
Tuouwr: (Nonspecific defense) Bous:noudda 2 dwucnuaidu dou
- External defenses 1JuUQUAUAUCIUIISNEAUDLSILME

- Internal defenses ITJunﬁqunumuﬁae\)ue\)sﬁ\)mﬂ

2. nUAUAUNINaUurdorta (Acquired Immunity) Boidu
alAUAuUduNaugavsSIVMEaNa:daItugiAUAUIVUDIWT: (Specific

defense)
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gﬁqununlﬁqﬁurié'\)rhlﬁq (Acquired Immunity)

mMsasv antibody NouWEI0OLAU antigen Taaiaidoavionau

Lymphocyte b B-cell na: T-cell

Lymphocyte

B-cell T-cell
IRavLasIL/1DSIY IRaVasIL/I1DSIY
Tuns:=qgn/luns:qgn Tuns:=qgn/cdeulniya

Plasma cell = @S0 antibody Cytotoxic/Killer = @s0 antibody
Memory cell = 9a91 antigen maaisadu:=1ISu/uanmaluns:gn

Helper = ns:=u B-cell na: cytotoxic
Suppressor = dUEd lymphocyte
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NUAUNUNDIDD (active immunity)

iuniiAununinaonsvmaldsunoudinu doinans:quiisibme
aswnoudivodnSoniAuAuTUL 15U SU Antigen Taacasy Su
Vaccine Isolsanmansolisolsnnoourdvan Su Toxoid &aswui
nuanWIituwy Taaun da fiu KSomNWoKUD

iJunUAuAunasvuuldi ndozoslduiu



S:UUNYUIdEIuIdoana:=s:uugidAunu |

NUAUNUSUIN (passive immunity)

iJuniAununinaonscwmaldsuneudvadlaaasy
IsSU  SU Antibody waumvsn
SU uuilly (colostrum)

U Serum ndaswowndad

iJunUAvAunldsSunun dvesldluuu
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1. n@Witomlo 4 Fov Tdin Aovuuud AoLAIUI FOLUUBIE RoLaRE

1IA00 naoaiaoa na=fmlo

2. Aurmdlo AUS:=AZAOLUUUNAUAIDYD 1Sand1 aulasAaua
AUS:=AZWAOLUUBENUROLAEE 188N Auludata

1. yovInad Ao Ldaa (Lh n1ssiq wanaunlusdiu)

2. yoLuITL Ao Isadluaidoanay 1isaallaldoauid Inaaldoa n1s]“a|5au|§aq

haoaidaadindauimindaucho ¢ yovsiome  p

FalooLUUUN g aulasAaua > molofovawun P
1. nasaidaaiav o - o
o uidaadiuwonndoa P Uoa =2 Lidoanavonvaa P
2. haoqlidoad )
folofovuude P auluAaua b Aolofovawde P

3. haoalaoawosl
naoaidgoanavuidaanaviviasandouchv ¢ yovsivmel




i‘ | sztuURyUISaUIdaa
0o

- Polbuovwonldidoudu Uap Tanunu:zi0unaoaidoasssum Tudmitudbno:=caoaioa 1Sand pulsating vessel

Beres

ad

- Adlouovwanib Y ndodaduiudondu o Adenu pulsating vessel 1ciSand tubular heart
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- fdlouovwoniuap hidn dadazinuuhazinuun dadidoanaiu (aniduos:IdNORoLADID 4 Aovidluauysn)
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Uanurnuzsusoiduns:iwi: 158N ampullar heart

L
T

- PolbuovdadUnia:=dadidavanddauy URdlo 4 Ao fio Aovsuldoana:rovdvidoa 1Sand chambered heart
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