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Abstract

Pawana Uthaichotiwan1*   Sirinush Sricharoenvej2

A MACROSCOPIC STUDY OF THE CRANIAL VENA CAVA IN LYLEI’S
FLYING FOXES

A macroscopic study revealed that a double cranial vena cava was present in fifteen, adult, Lylei’s flying

foxes, of both sexes.  It consisted of right and left branches, without forming a left brachiocephalic vein.  However,

both of them drained blood into the right atrium. The right cranial vena cava drained blood directly into the right

atrium. The left cranial vena cava drained blood into the coronary sinus before returning blood into the right

atrium.  The right cranial vena cava was larger than the left one.  The opening of the left cranial vena cava at the

right atrium was lower than that of the caudal vena cava.  This study intends to draw attention about the size

and tributary of these vessels as well as to compare them with other animals. The double cranial vena cava that

found in the Lylei’s flying fox is similar to those found in amphibians, reptiles, avians, rodents (except guinea pig),

rabbits, marsupials, insectivores and elephants, but different in size and it’s tributary. This contrasts to those

found in adult carnivores, ungulates (except elephants), ruminants, primates and humans, which all have just a

right cranial or superior vena cava.
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∫∑§—¥¬àÕ

¿“«π“ Õÿ∑—¬‚™µ‘«√√≥1* »‘√‘πÿ™ »√’‡®√‘≠‡«™2

¡À°“¬«‘¿“§»“ µ√å¢Õß Cranial vena cava „π§â“ß§“«·¡à‰°à

®“°°“√»÷°…“≈—°…≥–∑“ß¡À°“¬«‘¿“§»“ µ√å¢ÕßÀ≈Õ¥‡≈◊Õ¥¥” cranial vena cava „π§â“ß§“«·¡à‰°à ®”π«π 15 µ—«

§≈–‡æ» æ∫≈—°…≥–¢Õß double cranial vena cava ´÷Ëßª√–°Õ∫¥â«¬À≈Õ¥‡≈◊Õ¥ right ·≈– left cranial vena cava ‚¥¬‰¡àæ∫

À≈Õ¥‡≈◊Õ¥ left brachiocephalic vein ¡“‡™◊ËÕ¡µàÕ√–À«à“ßÀ≈Õ¥‡≈◊Õ¥∑—Èß Õß ∑—Èß right ·≈– left cranial vena cava ®–π”‡≈◊Õ¥

¥”°≈—∫‡¢â“ ŸàÀ—«„®ÀâÕß∫π¢«“‡™àπ‡¥’¬«°—π ‚¥¬ right cranial vena cava ®–π”‡≈◊Õ¥¥”°≈—∫‡¢â“ ŸàÀ—«„®ÀâÕß∫π¢«“‰¥â‚¥¬µ√ß

 à«π left cranial vena cava ®–π”‡≈◊Õ¥¥”°≈—∫‡¢â“ Ÿà coronary sinus °àÕπ‡¢â“ ŸàÀ—«„®ÀâÕß∫π¢«“ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¢π“¥®–æ∫«à“

À≈Õ¥‡≈◊Õ¥ cranial vena cava ¢â“ß¢«“¡’¢π“¥„À≠à°«à“¢â“ß´â“¬ Õ’°∑—Èßµ”·Àπàß¢Õß√Ÿ‡ªî¥∑’Ë‡¢â“ ŸàÀ—«„®Õ¬Ÿà„π√–¥—∫∑’ËµË”°«à“√Ÿ‡ªî¥

¢ÕßÀ≈Õ¥‡≈◊Õ¥ caudal vena cava º≈®“°°“√»÷°…“§√—Èßπ’È„™â»÷°…“‡ª√’¬∫‡∑’¬∫°—∫„π —µ«å™π‘¥Õ◊ËπÊ „π¥â“π¢Õß¢π“¥ ·≈–·¢πß

¢ÕßÀ≈Õ¥‡≈◊Õ¥∑’Ë¡“‡™◊ËÕ¡µàÕ‡¢â“ ∑”„Àâ “¡“√∂®—¥≈—°…≥–¢ÕßÀ≈Õ¥‡≈◊Õ¥ cranial vena cava „π§â“ß§“«·¡à‰°à ‡ªìπ·∫∫ double

cranial vena cava ‡™àπ‡¥’¬«°—∫∑’Ëæ∫„π —µ«å§√÷Ëß∫°§√÷ËßπÈ”  —µ«å‡≈◊ÈÕ¬§≈“π  —µ«åªï°  —µ«åøíπ·∑– (¬°‡«âπ ÀπŸµ–‡¿“) °√–µà“¬

 —µ«å∑’Ë¡’°√–‡ªÜ“Àπâ“∑âÕß  —µ«å°‘π·¡≈ß ·≈–™â“ß ·µà¡’§«“¡·µ°µà“ß°—π„π¥â“π¢Õß¢π“¥ ·≈–·¢πß¢ÕßÀ≈Õ¥‡≈◊Õ¥∑’Ë¡“‡™◊ËÕ¡µàÕ‡¢â“

·≈–‡ªìπ≈—°…≥–∑’Ë¡’§«“¡·µ°µà“ß®“°∑’Ëæ∫„π —µ«å°‘π‡π◊ÈÕ  —µ«å°’∫‡¥’Ë¬« (¬°‡«âπ™â“ß)  —µ«å‡§’È¬«‡Õ◊ÈÕß  —µ«å°≈ÿà¡‰æ√‡¡µ ·≈–§π ∑’Ë

‡¡◊ËÕ‚µ‡µÁ¡«—¬·≈â« ®–æ∫À≈Õ¥‡≈◊Õ¥ cranial vena cava ¢Õß¢â“ß¢«“ ‡æ’¬ß¢â“ß‡¥’¬«

§” ”§—≠ :  §â“ß§“«·¡à‰°à, Cranial vena cava

∫∑π”

§â“ß§“« ®—¥Õ¬Ÿà„πµ√–°Ÿ≈ Chiroptera ‡ªìπ —µ«å‡≈’È¬ß≈Ÿ°

¥â«¬πÈ”π¡™π‘¥‡¥’¬«∑’Ë∫‘π‰¥â®√‘ß§≈â“¬π°  “¡“√∂®”·π°§â“ß§“«

·∫àßÕÕ°‰¥â‡ªìπ 2 ™π‘¥„À≠àÊ µ“¡™π‘¥¢ÕßÕ“À“√∑’Ë°‘π §◊Õ

§â“ß§“«°‘πº≈‰¡â (megachiroptera) ·≈– §â“ß§“«°‘π·¡≈ß

(microchiroptera) ‚¥¬§â“ß§“«°‘πº≈‰¡â¢π“¥„À≠à∑’Ëæ∫„π

ª√–‡∑»‰∑¬ §◊Õ §â“ß§“«·¡à‰°à (Lyleiûs flying foxes; Pteropus

lylei) ‡ªìπ§â“ß§“«∑’Ë¡’¥«ßµ“¢π“¥„À≠à ·≈–„∫ÀŸ‡≈Á° (Lekagul

and McNeely, 1977) „π°“√À“Õ“À“√¢Õß§â“ß§“«·¡à‰°àπ’È

®–„™â°“√¡Õß‡ÀÁπ‡ªìπÀ≈—° ÷́Ëßµ√ß°—π¢â“¡°—∫§â“ß§“«°‘π

·¡≈ß∑’ËÕ“»—¬°“√‰¥â¬‘π (Boonneung, 1975) ∑à“ª°µ‘¢Õß

§â“ß§“«„π¢≥–æ—° §◊Õ ÀâÕ¬‡Õ“À—«≈ß (Lekagul and McNeely,

1977) „π∑“ß°“¬«‘¿“§‰¥â¡’ºŸâ∑”°“√»÷°…“∂÷ß≈—°…≥–

‚§√ß √â“ßµà“ßÊ ¢Õß§â“ß§“«™π‘¥π’È‰«â∫â“ß·≈â« ‡™àπ √–∫∫∑“ß

‡¥‘πÕ“À“√ (Buacharoen, 1978) √–∫∫ ◊∫æ—π∏ÿå·≈–√–∫∫¢—∫

∂à“¬ªí  “«– (Chuekao, 1979) √«¡∑—Èß√–∫∫ª√– “∑ à«π°≈“ß

(Chamhnoonthod, 1979)  à«π√–∫∫‰À≈‡«’¬π‡≈◊Õ¥¢Õß

Õ«—¬«–·≈–‚§√ß √â“ßµà“ßÊ π—Èπ ‰¥â¡’ºŸâ∑”°“√»÷°…“‰«â¥—ßπ’È §◊Õ

 ¡Õß à«π°≈“ß (Sricharoenvej et al., 2003) À≈Õ¥‡≈◊Õ¥

·¥ß∑’Ë¡“‡≈’È¬ß à«πÀ—«·≈–§Õ (Uthaichotiwan and Sricharoenvej,

2004) ¡â“¡ (Chompoo et al., 2004) µàÕ¡À¡«°‰µ

(Kanamnouy, 2004) ·≈–‰µ (Sriya, 2005) ·µà¬—ß‰¡à¡’ºŸâ„¥

∑”°“√»÷°…“‡°’Ë¬«°—∫≈—°…≥–∑“ß¡À°“¬«‘¿“§ cranial vena cava

´÷Ëß‡ªìπÀ≈Õ¥‡≈◊Õ¥¥”¢π“¥„À≠à∑’Ë¡’§«“¡ ”§—≠√—∫‡≈◊Õ¥¥”¡“

®“° à«π∫π¢Õß√à“ß°“¬ §◊Õ  à«πÀ—« §Õ ™àÕßÕ° ·≈–¢“Àπâ“

¥—ßπ—Èπ„π°“√»÷°…“§√—Èßπ’ÈºŸâ«‘®—¬®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“

≈—°…≥–∑“ß¡À°“¬«‘¿“§¢ÕßÀ≈Õ¥‡≈◊Õ¥ cranial vena cava

(N.A.V., 1994) ¢Õß§â“ß§“«·¡à‰°à „π¥â“π¢Õß∑’Ëµ—Èß·≈–®”π«π

∑’Ëæ∫ ‡æ◊ËÕ„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√»÷°…“‡ª√’¬∫‡∑’¬∫°—∫

 —µ«å™π‘¥Õ◊ËπÊ ∑’Ëæ∫‰¥â„πª√–‡∑»‰∑¬ µ≈Õ¥®π„™â‡ªìπ¢âÕ¡Ÿ≈

„π°“√Õ∏‘∫“¬ “‡Àµÿ¢Õß§«“¡º‘¥ª°µ‘¢ÕßÀ≈Õ¥‡≈◊Õ¥ superior

vena cava (N.A., 1989) ∑’Ëæ∫„π§πÕ—π¡’ “‡Àµÿ ”§—≠¡“®“°

¢∫«π°“√ recapitulation „π¢—ÈπµÕπ°“√‡®√‘≠¢Õßµ—«ÕàÕπ

«— ¥ÿ·≈–«‘∏’°“√

∑”°“√»÷°…“„π§â“ß§“«·¡à‰°à∑’Ë‚µ‡µÁ¡«—¬ ®”π«π 15 µ—«

§≈–‡æ»°—π ‚¥¬¡’πÈ”Àπ—°µ—«Õ¬Ÿà√–À«à“ß 300-450 °√—¡ «“ß

¬“ ≈∫™π‘¥ Ÿ¥¥¡ ·≈â«∑”°“√‡ªî¥™àÕßÕ°‡æ◊ËÕ„Àâ‡ÀÁπÀ—«„®
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©’¥ “√ªÑÕß°—π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥‡¢â“ ŸàÀ—«„®ÀâÕß≈à“ß ấ“¬

·≈â« Õ¥‡¢Á¡‡¢â“ ŸàÀ≈Õ¥‡≈◊Õ¥·¥ß„À≠àºà“πÀ—«„®ÀâÕß≈à“ß´â“¬

°√’¥‡ªî¥À—«„®ÀâÕß∫π¢«“‡æ◊ËÕ„Àâ‡≈◊Õ¥‰À≈ÕÕ° ∑”°“√≈â“ß

‡≈◊Õ¥ÕÕ°®“°√à“ß°“¬®πÀ¡¥¥â«¬ 0.9% NaCl ª√‘¡“≥

500-1,000 ¡≈. ®“°π—Èπ∑”°“√·∫àß§â“ß§“«ÕÕ°‡ªìπ 2 °≈ÿà¡

§◊Õ °≈ÿà¡∑’Ë 1 ©’¥ “√ 10% formalin ‡æ◊ËÕ„™â„π°“√»÷°…“

≈—°…≥–∑“ß¡À°“¬«‘¿“§¢ÕßÀ≈Õ¥‡≈◊Õ¥ cranial vena cava ·≈–

°≈ÿà¡ 2 ©’¥ “√æ≈“ µ‘° Batsonûs No. 17 (®“° Polyscience

Inc., U.S.A.) ‡æ◊ËÕ»÷°…“∂÷ß‚§√ßÀ≈Õ¥‡≈◊Õ¥ cranial vena cava

º≈

À≈Õ¥‡≈◊Õ¥ cranial vena cava „π§â“ß§“«·¡à‰°à ¡’

≈—°…≥–‡ªìπ·∫∫ double cranial vena cava §◊Õ ¡’ 2 ¢â“ß

¢â“ß¢«“ (right cranial vena cava) ·≈–¢â“ß ấ“¬ (left cranial

vena cava) µ“¡≈”¥—∫ ‚¥¬√—∫‡≈◊Õ¥¥”¡“®“° à«π∫π¢Õß√à“ß°“¬

‰¥â·°à  à«πÀ—« §Õ ™àÕßÕ° ·≈–¢“Àπâ“ (√Ÿª∑’Ë 1) À≈Õ¥‡≈◊Õ¥

cranial vena cava π’È„π·µà≈–¢â“ß ‡ªìπ à«πµàÕ¡“®“°À≈Õ¥‡≈◊Õ¥

brachiocephalic vein ÷́Ëß¡’∑’Ëµ—ÈßÕ¬Ÿàµ√ß°—∫√–¥—∫¢Õ∫Àπâ“¢Õß

∑“ß‡¢â“™àÕßÕ° ‚¥¬À≈Õ¥‡≈◊Õ¥ brachiocephalic vein ·µà≈–

¢â“ß‡°‘¥¡“®“°°“√√«¡°—π¢ÕßÀ≈Õ¥‡≈◊Õ¥ subclavian vein ∑’Ë

√—∫‡≈◊Õ¥¥”¡“®“°∫√‘‡«≥ªï° ·≈–À≈Õ¥‡≈◊Õ¥ external jugular

vein ∑’Ë√—∫‡≈◊Õ¥¥”¡“®“° à«πÀ—« ·≈–§Õ  ”À√—∫À≈Õ¥‡≈◊Õ¥

right cranial vena cava „π§â“ß§“«·¡à‰°à®–«“ßµ—«Õ¬Ÿà∑“ß

¥â“π¢«“¢Õß√à“ß°“¬ —¡æ—π∏å°—∫ sinus venosus ¢ÕßÀ—«„®ÀâÕß

∫π¢«“ (right atrium) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫¢π“¥®–æ∫«à“¡’¢π“¥

„À≠à°«à“¢â“ß´â“¬  à«π left cranial vena cava ®–«“ßµ—«Õ¬Ÿà

∑“ß¥â“π´â“¬¢Õß√à“ß°“¬ ‚¥¬∑Õ¥Õ¬Ÿà„π·π«¢Õß coronary

groove ·≈â«‡ªî¥‡¢â“ ŸàÀ—«„®ÀâÕß∫π¢«“ (√Ÿª 2) „°≈â°—∫√Ÿ‡ªî¥

¢Õß coronary sinus ·≈– µË”°«à“√Ÿ‡ªî¥¢ÕßÀ≈Õ¥‡≈◊Õ¥ caudal

vena cava

√Ÿª∑’Ë 1 · ¥ß≈—°…≥– Double cranial vena cava ¢Õß§â“ß§“«
·¡à‰°à ¡Õß∑“ß¥â“πÀπâ“ À≈—ß‡ªî¥ºà“π™àÕßÕ°
1. right cranial vena cava; 2. left cranial vena cava;
3. subclavian vein;  4. brachiocephalic vein;
5. external jugular vein;  6. vein of the neck gland;
7. caudal vena cava A. aorta; H. heart; T. trachea
·≈– NG. neck gland

√Ÿª∑’Ë 2 · ¥ß≈—°…≥– Left cranial vena cava ¢Õß§â“ß§“«·¡à‰°à
¡Õß∑“ß¥â“πÀ≈—ß¢ÕßÀ—«„®
1. coronary sinus draining into the right atrium;
2. left cranial vena cava;  3. subclavian vein;
4. brachiocephalic vein;  5. external jugular vein;
6. vein of the neck gland;  7. caudal vena cava
H. heart;  T. trachea ·≈– NG. neck gland.
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√Ÿª∑’Ë 3 · ¥ß≈—°…≥– External jugular vein ¢Õß§â“ß§“«·¡à‰°à ∫√‘‡«≥§Õ·≈–„∫Àπâ“ ¡Õß∑“ß¥â“π¢«“À≈—ß™”·À≈– mandibular salivary
gland (MG) ∫“ß à«πÕÕ°  5. external jugular vein; 8. linguofacial vein; 9. maxillary vein; 10. lingual vein; 11. facial vein.

√Ÿª∑’Ë 4 · ¥ß≈—°…≥– Right cranial vena cava ¢Õß§â“ß§“«·¡à
‰°à ∫√‘‡«≥™àÕßÕ° À—«·≈–§Õ ¡Õß∑“ß¥â“π¢«“À≈—ß ®“°
™”·À≈–∫“ß à«π¢Õß°≈â“¡‡π◊ÈÕ∫√‘‡«≥„∫Àπâ“ÕÕ°‰ª
1. right cranial vena cava; 2. left cranial vena cava;
3. subclavian vein; 4. brachiocephalic vein;
5. external jugular vein; 6. vein of the neck gland;
7. caudal vena cava; 8. linguofacial vein;
9. maxillary vein; 10. lingual vein; 11. facial vein;
H. heart; T. trachea ·≈– NG. neck gland.

√Ÿª∑’Ë 5 ‚§√ßÀ≈Õ¥‡≈◊Õ¥ (vascular cast) ¢Õß à«π ¡Õß (B)
¿“¬„π∫√‘‡«≥À—« ·≈–§Õ ¢Õß§â“ß§“«·¡à‰°à ¡Õß¥â“π∫π
1. external jugular vein;  2. internal jugular vein ·≈–
3. sigmoid sinus
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À≈Õ¥‡≈◊Õ¥ external jugular vein ‡ªìπÀ≈Õ¥‡≈◊Õ¥¥”

∑’Ë¡’¢π“¥„À≠à ·≈–Õ¬Ÿà„π™—Èπº‘«¢Õß∫√‘‡«≥≈”§Õ √—∫‡≈◊Õ¥®“°

∫√‘‡«≥ à«πÀ—«·≈–§Õ ‚¥¬«“ßµ—«Õ¬Ÿà„π√àÕß√–À«à“ß°≈â“¡‡π◊ÈÕ

cleidomastoideus ·≈– sternocephalicus ´÷Ëß∂Ÿ°§≈ÿ¡Õ¬Ÿà¥â«¬

°≈â“¡‡π◊ÈÕ cutaneous colli ‡ªìπÀ≈Õ¥‡≈◊Õ¥¥”∑’Ë‡°‘¥¢÷Èπ¡“®“°

°“√√«¡°—π¢ÕßÀ≈Õ¥‡≈◊Õ¥ maxillary ·≈– linguofacial veins

´÷Ëß«“ßµ—« —¡æ—π∏å°—∫µàÕ¡πÈ”≈“¬ mandibular gland ∫√‘‡«≥

¡ÿ¡≈à“ß¢Õß¢“°√√‰°√≈à“ß (√Ÿª 3) À≈Õ¥‡≈◊Õ¥ external

jugular vein ¬—ß√—∫‡≈◊Õ¥¥”¡“®“°À≈Õ¥‡≈◊Õ¥ omobrachial ·≈–

cephalic veins ¢Õß¢“Àπâ“ ·≈–À≈Õ¥‡≈◊Õ¥ vein of neck gland

®“°µàÕ¡πÈ”≈“¬∫√‘‡«≥§Õ (neck gland) (√Ÿª 1) °àÕπ ‘Èπ ÿ¥

¿“¬„π™àÕßÕ° ÷́Ëßµ√ß°—∫√–¥—∫¢Õ∫Àπâ“¢Õß ’́Ë‚§√ß ’́Ë·√°

‚¥¬‰ª√«¡°—∫À≈Õ¥‡≈◊Õ¥ subclavian vein „π·µà≈–¢â“ß ‡°‘¥

‡ªìπÀ≈Õ¥‡≈◊Õ¥ brachiocephalic vein ¢â“ß ấ“¬·≈–¢«“ µ“¡

≈”¥—∫ ·≈â«‡¢â“ ŸàÀ≈Õ¥‡≈◊Õ¥ cranial vena cava ¢Õß·µà≈–¢â“ß

„π∑’Ë ÿ¥ (√Ÿª 1)

À≈Õ¥‡≈◊Õ¥ linguofacial vein ‡°‘¥®“°°“√√«¡°—π¢Õß

À≈Õ¥‡≈◊Õ¥ lingual ·≈– facial veins (√Ÿª 3 ·≈– 4) ®–∑Õ¥

ºà“π∑“ß¢Õ∫≈à“ß¢ÕßµàÕ¡πÈ”≈“¬ mandibular gland ‚¥¬

À≈Õ¥‡≈◊Õ¥ lingual vein (√Ÿª 4) ´÷Ëßª√–°Õ∫¥â«¬À≈Õ¥‡≈◊Õ¥

sublingual ·≈– deep lingual veins √—∫‡≈◊Õ¥¥”®“°∫√‘‡«≥≈‘Èπ

 à«πÀ≈Õ¥‡≈◊Õ¥ facial vein (√Ÿª 4) ®–√—∫‡≈◊Õ¥¥”¡“®“°∫√‘‡«≥

„∫Àπâ“ ‰¥â·°à submental vein, ventral labial vein, angular

vein of mouth, deep facial vein, dorsal labial vein, lateral

nasal vein, dorsal nasal vein ·≈– angular vein of eye

 ”À√—∫À≈Õ¥‡≈◊Õ¥ maxillary vein (√Ÿª 3 ·≈– 4)

´÷Ëß‡°‘¥¢÷Èπ®“°°“√√«¡°—π¢ÕßÀ≈Õ¥‡≈◊Õ¥ caudal auricular

vein, superficial temporal vein ·≈– pterygoid venous plexus

®–∑Õ¥µ—«≈Õ¥„µâµàÕ¡πÈ”≈“¬ parotid gland ∑Õ¥ºà“π∑“ß

¥â“π∫π¢ÕßµàÕ¡πÈ”≈“¬ mandibular gland ·≈–¡“√«¡°—∫

À≈Õ¥‡≈◊Õ¥ linguofacial vein °àÕπ∑’Ë®–µàÕ‡¢â“À≈Õ¥‡≈◊Õ¥

external jugular vein µ“¡≈”¥—∫ (√Ÿª 1 ·≈– 5)

À≈Õ¥‡≈◊Õ¥ internal jugular vein (√Ÿª 5) ‡ªìπÀ≈Õ¥

‡≈◊Õ¥¥”¢Õß à«πÀ—«·≈–§Õ ´÷Ëß®–¡’¢π“¥‡≈Á°¡“° ‡ªìπ à«πµàÕ

¢ÕßÀ≈Õ¥‡≈◊Õ¥ sigmoid sinus ∑’ËÕÕ°¡“®“°°–‚À≈°»’√…–

æ∫Õ¬Ÿà¿“¬„π carotid sheath ´÷Ëß«“ßµ—«¢π“π≈”§Õ∑—Èß Õß¢â“ß

°àÕπµàÕ‡¢â“°—∫À≈Õ¥‡≈◊Õ¥ brachiocephalic vein µàÕ‰ª

«‘®“√≥å·≈– √ÿª

‡≈◊Õ¥¥” à«π„À≠à®“°∫√‘‡«≥ à«πÀ—« §Õ ™àÕßÕ° ·≈–

ªï°¢Õß§â“ß§“«·¡à‰°à ®–¡“‡∑‡¢â“À≈Õ¥‡≈◊Õ¥ external jugular

·≈– subclavian veins ¢Õß∑—Èß Õß¢â“ß∑’Ëª√–°Õ∫°—π‡ªìπ

À≈Õ¥‡≈◊Õ¥ right ·≈– left brachiocephalic veins °àÕπ∑’Ë®–

‡∑‡¢â“ ŸàÀ≈Õ¥‡≈◊Õ¥ right ·≈– left cranial vena cava µ“¡

≈”¥—∫ ´÷Ëß·¬°®“°°—πÕ¬à“ß™—¥‡®π‡™àπ‡¥’¬«°—∫∑’Ëæ∫„π —µ«åªï°

(McLelland, 1990)  —µ«å§√÷Ëß∫°§√÷ËßπÈ” (amphibians)  —µ«å‡≈◊ÈÕ¬

§≈“π (reptiles)  —µ«å∑’Ë¡’°√–‡ªÜ“Àπâ“∑âÕß (marsupials) ·≈–

„π —µ«å∑¥≈Õß¢π“¥‡≈Á° ‡™àπ ÀπŸ rats, mice, hamsters ·≈–

gerbils (OûFarrell and Griffith, 1996) ¬°‡«âπ guinea pigs

(Popesko et al., 1992a) πÕ°®“°π’È¬—ßæ∫„π°√–µà“¬ (Popesko

et al., 1992b) ·≈–™â“ß (Mariappa, 1986) ≈—°…≥–π’È·µ°

µà“ß®“°„π —µ«å∑’Ë¡’¢π“¥„À≠à∑—Ë«‰ª (Ghoshal et al., 1981;

OûFarrell and Griffith, 1996) ‰¥â·°à  —µ«å°‘π‡π◊ÈÕ (carnivores)

‡™àπ  ÿπ—¢ (Evans and Christensen, 1979) ·¡« (Ghoshal et

al., 1981)  —µ«å°’∫‡¥’Ë¬« (ungulates) ‡™àπ ¡â“ (horses)  —µ«å

‡§’È¬«‡Õ◊ÈÕß (ruminants) ‡™àπ ‚§ ·≈–·æ– (Ghoshal et al., 1981)

°√–∫◊Õ (Amorim and Amorim, 2002) ·≈– ÿ°√ (Ghoshal et

al., 1981)  —µ«å°≈ÿà¡‰æ√‡¡µ (primate) ‡™àπ ‚ÕæÕ ´—Ë¡

(oppossum) (OûFarrell and Griffith, 1996) ·≈– §π (Romanes,

1991) ́ ÷Ëß¡’À≈Õ¥‡≈◊Õ¥ right cranial vena cava ‡æ’¬ß¢â“ß‡¥’¬«

‚¥¬‡≈◊Õ¥¥”®“°À≈Õ¥‡≈◊Õ¥ left brachiocephalic vein ®–

‡™◊ËÕ¡µàÕ°—∫À≈Õ¥‡≈◊Õ¥ right brachiocephalic vei °àÕπ®–‡ªî¥

‡¢â“ ŸàÀ—«„®ÀâÕß∫π¢«“‚¥¬µ√ß ‡æ◊ËÕπ”‡≈◊Õ¥¥”°≈—∫‡¢â“ Ÿà√–∫∫

‰À≈‡«’¬π‡≈◊Õ¥µàÕ‰ª (Sadler, 1990)

À≈Õ¥‡≈◊Õ¥ brachiocephalic vein „π§â“ß§“«·¡à‰°àπ’È ‡°‘¥

¢÷Èπ®“°°“√√«¡°—π¢ÕßÀ≈Õ¥‡≈◊Õ¥ subclavian ·≈– external

jugular veins ‚¥¬∑’ËÀ≈Õ¥‡≈◊Õ¥ external jugular vein „π§â“ß§“«

·¡à‰°àπ’È‡ªìπÀ≈Õ¥‡≈◊Õ¥∫√‘‡«≥≈”§Õ∑’Ë¡’¢π“¥„À≠à∑’Ë ÿ¥ ·µ°µà“ß

®“°À≈Õ¥‡≈◊Õ¥ internal jugular vein ®–¡’¢π“¥‡≈Á°¡“° ‡™àπ

‡¥’¬«°—π°—∫„π —µ«å∑—Ë«‰ª (Ghoshal et al., 1981) ¬°‡«âπ„π

§π∑’ËÀ≈Õ¥‡≈◊Õ¥ brachiocephalic vein ‡°‘¥¢÷Èπ®“°°“√√«¡°—π

¢ÕßÀ≈Õ¥‡≈◊Õ¥ subclavian ·≈– internal jugular veins

(Romanes., 1991) ·≈– internal jugular vein ‡ªìπÀ≈Õ¥‡≈◊Õ¥

∫√‘‡«≥≈”§Õ∑’Ë¡’¢π“¥„À≠à∑’Ë ÿ¥ (Romanes, 1991)

 ”À√—∫À≈Õ¥‡≈◊Õ¥ external jugular vein „π§â“ß§“«

·¡à‰°à ®–√—∫‡≈◊Õ¥¥”¡“®“°À≈Õ¥‡≈◊Õ¥ omobrachial ·≈–

cephalic veins ¢Õß¢“Àπâ“ ‡™àπ‡¥’¬«°—∫„π —µ«å∑—Ë«‰ª (Ghoshal

et al., 1981) ¬°‡«âπ·µà®–æ∫À≈Õ¥‡≈◊Õ¥ vein of neck gland
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¢â“ß´â“¬·≈–¢«“·¬°ÕÕ°®“°°—π‚¥¬ ‘Èπ‡™‘ß ‡™àπ‡¥’¬«°—∫„π

 —µ«åªï° (McLelland, 1990)  —µ«å§√÷Ëß∫°§√÷ËßπÈ”  —µ«å‡≈◊ÈÕ¬§≈“π

·≈–„π —µ«å∑¥≈Õß¢π“¥‡≈Á° (OûFarrell and Griffith, 1996)

¬°‡«âπ guinea pigs (Popesko et al., 1992a) √«¡∑—Èß„π°√–µà“¬

(Popesko et al., 1992b) ™â“ß (Mariappa, 1986)  ÿπ—¢

(ª√– “π·≈–§≥–, 2540) ·≈–§π (Sarodia and Stoller,

2000)

À≈Õ¥‡≈◊Õ¥ right cranial vena cava „π§â“ß§“«·¡à‰°à

‡ªìπÀ≈Õ¥‡≈◊Õ¥´÷Ëß∑Õ¥‡¢â“‰ª‡ªî¥ ŸàÀ—«„®ÀâÕß∫π¢«“√à«¡°—∫

À≈Õ¥‡≈◊Õ¥ caudal vena cava µ“¡ª°µ‘ ∑’Ë “¡“√∂æ∫‰¥â‡™àπ

‡¥’¬«°—∫„π —µ«å∑’Ë¡’°√–¥Ÿ° —πÀ≈—ß∑—Ë«‰ª (OûFarrell and Griffith,

1996)

≈—°…≥– double cranial vena cava „π —µ«å∫“ß™π‘¥

Õ“®‡ªìπ§«“¡º‘¥ª°µ‘‚¥¬°”‡π‘¥¢ÕßÀ≈Õ¥‡≈◊Õ¥∑’Ë “¡“√∂æ∫

‰¥â ‡™àπ  ÿπ—¢ (ª√– “π·≈–§≥–, 2540) ≈‘ßÕÿ√—ßÕÿµ—ß (Chase

and De Garis, 1938)  ‘ß‚µ (OûFarrell and Griffith, 1996)

 ÿ°√ (Hsu and Du, 1982) ‚§ (Sekeles, 1982) ·≈–§π

(Hipona, 1966)

≈—°…≥–¢ÕßÀ≈Õ¥‡≈◊Õ¥ left cranial vena cava ∑’Ë‡ªî¥

‡¢â“ Ÿà coronary sinus ‚¥¬µ√ßπ—ÈπÕ“®∑”„Àâ‡°‘¥º≈‡ ’¬µàÕ°“√

∑”ß“π¢ÕßÀ—«„® ·≈–°“√‰À≈‡«’¬π‡≈◊Õ¥„π≈Ÿ° —µ«å À√◊Õ‡¥Á°

∑“√°‰¥â (Tuma et al., 1977) ·≈–¡—°æ∫«à“‡°‘¥√à«¡°—∫§«“¡

º‘¥ª°µ‘¢ÕßÀ—«„®™π‘¥Õ◊ËπÊ ‡™àπ atrioventricular canal

defects, mitral atresia, atrial septal defect, patent foramen

ovale ‡ªìπµâπ (Nsah et al., 1991) ·≈–¡’º≈„Àâ‡°‘¥ ¿“«–

cardiac electrical instability (James et al., 1976) ·≈–

arrthythmia µ“¡¡“„π∑’Ë ÿ¥ (Bunger et al., 1981)

Õ¬à“ß‰√°Áµ“¡°“√∑’Ëæ∫À≈Õ¥‡≈◊Õ¥ left cranial vena

cava „π∫“ß§√—ÈßÕ“®‰¡à¡’º≈µàÕ°“√∑”ß“π¢ÕßÀ—«„®‡≈¬°Á‰¥â

(Schick et al., 1985) ‡™àπ‡¥’¬«°—∫∑’Ë‰¥â√“¬ß“π‰«â„π ÿπ—¢

‚¥¬‰¡àæ∫§«“¡º‘¥ª°µ‘¢Õß cardiac output, right atrial

pressure, Õ—µ√“°“√‡µâπ¢ÕßÀ—«„® ‰¡àæ∫ arrthythmia  ·≈–

murmur ·≈–„π¡πÿ…¬å (ª√– “π·≈–§≥–, 2540) ´÷Ëßæ∫‰¥â

ª√–¡“≥ 0.3-0.5 % ¢Õßª√–™“°√∑—ÈßÀ¡¥ (Dearstine et al.,

2000) ‡π◊ËÕß¡“®“°°“√∑’Ë√à“ß°“¬ “¡“√∂ª√—∫µ—«„Àâ‡¢â“°—∫

 ¿“«–§«“¡º‘¥ª°µ‘π’È‰¥â ®÷ß∑”„Àâ‡≈◊Õ¥¥” “¡“√∂‰À≈°≈—∫

‡¢â“ ŸàÀ—«„®ÀâÕß∫π¢«“ ‚¥¬ºà“π∑“ß right ·≈– left cranial

vena cava ‰¥â‡À¡◊Õπª°µ‘ ¥—ßπ—Èπº≈∑’Ë‰¥â®“°°“√»÷°…“§√—Èßπ’È

Õ“®π”‰ª Ÿà°“√°”Àπ¥µ”·Àπàß‡æ◊ËÕ∑”°“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥‰¥â

‚¥¬‰¡à‡ ’Ë¬ßµàÕ°“√∫—ß§—∫ ·≈–§«∫§ÿ¡ —µ«å ¥â«¬°“√«“ß¬“

´÷Ëß∑Õ¥¢π“π°—∫ artery to neck gland (Uthaichotiwan and

Sricharoenvej, 2004) ®“°µàÕ¡πÈ”≈“¬∫√‘‡«≥§Õ¡“‡∑‡¢â“¥â«¬

≈—°…≥–π’È·µ°µà“ß®“°„π§πµ√ß∑’ËÀ≈Õ¥‡≈◊Õ¥ external jugular

vein ‡°‘¥¢÷Èπ®“°°“√√«¡°—π¢ÕßÀ≈Õ¥‡≈◊Õ¥ retromandibular

·≈– posterior auricular veins ·≈–·¢πßÀ≈Õ¥‡≈◊Õ¥Õ◊ËπÊ §◊Õ

posterior external jugular, transverse cervical, suprascapular

·≈– anterior jugular veins °àÕπ‰À≈‰ª√«¡°—∫À≈Õ¥‡≈◊Õ¥

subclavian veins (Romanes, 1991)

‚¥¬ª°µ‘ „π™à«ß√–À«à“ß°“√‡®√‘≠æ—≤π“¢ÕßÀ≈Õ¥

‡≈◊Õ¥¥”„π√–¬–µ—«ÕàÕπ¢Õß —µ«å∑’Ë¡’°√–¥Ÿ° —πÀ≈—ß∑ÿ°™π‘¥

®–æ∫¡’À≈Õ¥‡≈◊Õ¥ cranial vena cava 2 ‡ âπ §◊Õ ¢â“ß¢«“

·≈–´â“¬ (Sadler, 1990) À≈Õ¥‡≈◊Õ¥ cranial vena cava π’È

®–‡®√‘≠¡“®“°À≈Õ¥‡≈◊Õ¥ anterior cardinal vein ÷́Ëß‡ªìπ

√–∫∫À≈Õ¥‡≈◊Õ¥¥”∑’Ë ”§—≠∑’Ë∑Õ¥§Ÿà¢π“πÕ¬Ÿà∑“ß¥â“π ấ“¬

·≈–¢«“„π∫√‘‡«≥ à«πÀ—«¢Õßµ—«ÕàÕπ °àÕππ”‡≈◊Õ¥¥”°≈—∫

∑“ßÀ≈Õ¥‡≈◊Õ¥ common cardinal vein ·≈â«‰À≈‡¢â“ Ÿà à«π

sinus venosus ¢ÕßÀ—«„®ÀâÕß∫π¢«“ °“√‡®√‘≠¢ÕßÀ≈Õ¥‡≈◊Õ¥

cranial vena cava „π√–¬–µàÕ¡“æ∫«à“  à«π∑â“¬¢ÕßÀ≈Õ¥

‡≈◊Õ¥ anterior cardinal vein ®–°≈“¬‡ªìπÀ≈Õ¥‡≈◊Õ¥

brachiocephalic vein ·µà‡π◊ËÕß®“°°“√‡®√‘≠¢ÕßÀ≈Õ¥‡≈◊Õ¥π’È

¡’§«“¡´—∫´âÕπÕ—πª√–°Õ∫¥â«¬ °√–∫«π°“√„π°“√‡™◊ËÕ¡°—π

·≈–‡ ◊ËÕ¡À“¬‰ª¢ÕßÀ≈Õ¥‡≈◊Õ¥∫“ß à«π∑”„Àâæ∫«à“ À≈Õ¥

‡≈◊Õ¥ left brachiocephalic vein ®–∂Ÿ° √â“ß¢÷Èπ¡“‡æ◊ËÕ‡™◊ËÕ¡

√–À«à“ßÀ≈Õ¥‡≈◊Õ¥ left ·≈– right anterior cardinal vein

À√◊Õ‡æ◊ËÕ‡™◊ËÕ¡µàÕ°—∫À≈Õ¥‡≈◊Õ¥ right brachiocephalic vein

„π¢≥–∑’Ë à«π∑â“¬¢ÕßÀ≈Õ¥‡≈◊Õ¥ left anterior cardinal vein

®–‡ ◊ËÕ¡À“¬‰ª„π∑’Ë ÿ¥ (Sadler, 1990) ¥—ßπ—Èπ‡¡◊ËÕ —µ«å‚µ¢÷Èπ

®÷ßæ∫‡æ’¬ßÀ≈Õ¥‡≈◊Õ¥ right cranial vena cava ‡æ’¬ß‡ âπ‡¥’¬«

‡æ◊ËÕπ”‡≈◊Õ¥¥”°≈—∫‡¢â“ ŸàÀ—«„®ÀâÕß∫π¢«“µàÕ‰ª (Sadler, 1990)

¥—ßπ—Èπ°“√∑’Ëæ∫À≈Õ¥‡≈◊Õ¥ cranial vena cava ∑—Èß Õß¢â“ß„π

§â“ß§“«·¡à‰°à πà“®–‡ªìπº≈¡“®“°°“√§ßÕ¬Ÿà¢Õß à«π∑â“¬¢Õß

À≈Õ¥‡≈◊Õ¥ left anterior cardinal vein √à«¡°—∫°“√∑’ËÀ≈Õ¥‡≈◊Õ¥

left brachiocephalic vein ‰¡à∂Ÿ° √â“ß¢÷Èπ¡“‡æ◊ËÕ‡™◊ËÕ¡µàÕ°—∫

À≈Õ¥‡≈◊Õ¥ right brachiocephalic vein „π√–¬–µ—«ÕàÕπ ®÷ß

∑”„Àâ¡’°“√§ßÕ¬Ÿà¢ÕßÀ≈Õ¥‡≈◊Õ¥ left cranial vena cava (Sadler,

1990) „π¢≥–‡¥’¬«°—π¬—ß§ß¡’°“√‡®√‘≠¢ÕßÀ≈Õ¥‡≈◊Õ¥ right

anterior cardinal vein ‰ª‡ªìπÀ≈Õ¥‡≈◊Õ¥ right cranial vena

cava µ“¡ª°µ‘ ®÷ß‡ªìπº≈∑”„Àâ‡°‘¥≈—°…≥–¢ÕßÀ≈Õ¥‡≈◊Õ¥

double cranial vena cava ∑’Ëæ∫‰¥â‚¥¬°”‡π‘¥„π§â“ß§“«·¡à‰°à

´÷Ëß®–¡’√–∫∫°“√‰À≈‡«’¬π‡≈◊Õ¥¥”¢Õß à«πÀ—« §Õ·≈– ªï°
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