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Abstract

Pawana Uthaichotiwan*  Adisorn Adirekthaworn   Kriengyot Sajjarengpong

THE CEREBRAL ARTERIAL CIRCLE OF A NEWBORN ASIAN ELEPHANT
BRAIN (ELEPHAS MAXIMUS)

In this anatomical study, the majority of the brain of a newborn Asian elephant was supplied with blood by

the cerebral arterial circle, which lies on the ventral surface of the brain and completely encircles the optic chiasma,

the tuber cinereum and the interpeduncular fossa. It was formed by the left and right internal carotid arteries and

the most rostral branches of the basilar artery. The internal carotid arteries were the incoming branches that go

directly to the cerebral arterial circle, in front of the optic chiasma, and are divided into rostral cerebral arteries

and caudal communicating arteries. In this study, the branches arose from the cerebral arterial circle including the

the middle cerebral arteries, the caudal cerebral arteries and the rostral cerebellar arteries, from rostral to caudal

respectively. The cerebral arterial circle was formed by the anastomosing branches of the rostral and caudal

communicating arteries. Five pairs forming the arterial supply of a newborn Asian elephant brain were the rostral

cerebral arteries, the middle cerebral arteries, the caudal cerebral arteries, the rostral cerebellar arteries and

the caudal cerebellar arteries, respectively. The first four of these arose from the cerebral arterial circle. The fifth

pair, the caudal cerebellar arteries were divided, on the right side, into two branches: the upper branch arose from

the rostral part of basilar artery and the lower branch arose from right vertebral artery. In contrast, on the left

side, it was found that a single branch arose from left vertebral artery. The left vertebral artery gave off a ventral

spinal artery, before joining with the right vertebral artery at the rostral level. Investigation of the basilar artery

that courses rostrally showed it was gradually reduced in size and at the proximal third level, it bifurcated into

small branches before receiving blood to the cerebral arterial circle. The labyrinthine artery was found with only

one branch arising from the basilar artery on the right side of the brain. It lay at the mid-pons level and passed

laterally between the cranial nerves VII and VIII. In Asian elephants, the cranial nerve V is supplied by the

trigeminal artery, which was found with only one branch arising from the basilar artery on the left side of the brain.
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∫∑§—¥¬àÕ

¿“«π“ Õÿ∑—¬‚™µ‘«√√≥*  Õ¥‘»√ Õ¥‘‡√°∂“«√  ‡°√’¬ß¬»  —®®‡®√‘≠æß…å

«ß·À«πÀ≈Õ¥‡≈◊Õ¥·¥ß¢Õß ¡Õß≈Ÿ°™â“ß‡Õ‡™’¬·√°‡°‘¥

 ¡Õß™â“ß‡Õ‡™’¬·√°‡°‘¥∑’Ë»÷°…“§√—Èßπ’È ∂Ÿ°‡≈’È¬ß¥â«¬«ß·À«πÀ≈Õ¥‡≈◊Õ¥·¥ß cerebral arterial circle ÷́Ëß«“ßµ—«Õ¬Ÿà∑“ßæ◊Èπ

º‘«¥â“π≈à“ß (ventral surface) ¢Õß ¡Õß ≈âÕ¡√Õ∫ optic chiasma, tuber cinereum ·≈– interpeduncular fossa Õ¬à“ß ¡∫Ÿ√≥å

«ß·À«πÀ≈Õ¥‡≈◊Õ¥·¥ßπ’È‰¥â√—∫‡≈◊Õ¥¡“®“° internal carotid arteries ¢Õß·µà≈–¢â“ß ·≈–¡“®“°À≈Õ¥‡≈◊Õ¥ basilar artery À≈Õ¥

‡≈◊Õ¥ internal carotid arteries ®–¡’∑‘»∑“ß«‘Ëß‡¢â“ Ÿà cerebral arterial circle ∑’Ë√–¥—∫∑“ß¥â“πÀπâ“¢Õß optic chiasma °àÕπ·¬°

„Àâ rostral cerebral arteries ·≈– caudal communicating arteries ·≈–‡¡◊ËÕ»÷°…“¥Ÿ·¢πßÀ≈Õ¥‡≈◊Õ¥∑’ËÕÕ°¡“®“° cerebral

arterial circle ®“°¢â“ßÀπâ“‰ª¢â“ßÀ≈—ßµ“¡≈”¥—∫ ‰¥â·°à middle cerebral arteries, caudal cerebral arteries ·≈– rostral

cerebellar arteries ‚¥¬ cerebral arterial circle ‡°‘¥®“°°“√‡™◊ËÕ¡°—π¢ÕßÀ≈Õ¥‡≈◊Õ¥ rostral ·≈– caudal communicating

arteries ·¢πßÀ≈Õ¥‡≈◊Õ¥·¥ßÀ≈—°Ê ∑’Ë¡“‡≈’È¬ß ¡Õß≈Ÿ°™â“ß‡Õ‡™’¬ ¡’∑—ÈßÀ¡¥ 5 §Ÿà¥â«¬°—π ‚¥¬‡√’¬ß®“°¢â“ßÀπâ“‰ª¢â“ßÀ≈—ßµ“¡≈”¥—∫

‰¥â·°à rostral cerebral arteries, middle cerebral arteries, caudal cerebral arteries, rostral cerebellar arteries ·≈– caudal

cerebellar arteries ‚¥¬ ’Ë·¢πß·√°π—Èπ®–ÕÕ°¡“®“° cerebral arterial circle  à«π·¢πß∑’Ë 5 §◊Õ caudal cerebellar arteries

„π¢â“ß¢«“¡’ 2 ‡ âπ ´÷Ëß‡ âπ∑’ËÕ¬Ÿà∫π°«à“ÕÕ°¡“®“° à«πµâπ basilar artery  à«π‡ âπ¢â“ß≈à“ß°«à“®–ÕÕ°¡“®“° vertebral artery

¢â“ß¢«“ ·µ°µà“ß®“°∑“ß¢â“ß´â“¬∑’Ë¡’‡æ’¬ß‡ âπ‡¥’¬« ·≈–ÕÕ°¡“®“° vertebral artery ¢â“ß´â“¬ À≈Õ¥‡≈◊Õ¥ vertebral artery ¢â“ß

´â“¬ ®–„Àâ·¢πß ventral spinal artery °àÕπ®–‡¢â“√«¡°—∫ vertebral artery ¢â“ß¢«“„π·π«°≈“ß∑’Ë√–¥—∫§àÕπ‰ª∑“ß¥â“πÀπâ“‡≈Á°πâÕ¬

‡¡◊ËÕ»÷°…“¢π“¥¢Õß basilar artery „π≈Ÿ°™â“ß‡Õ‡™’¬§√—Èßπ’Èæ∫«à“ ¡’¢π“¥§àÕ¬Ê ≈¥≈ß‡¡◊ËÕ∑Õ¥¢÷Èπ‰ª∑“ß¥â“πÀπâ“ ·≈–µ√ß√–¥—∫

ª√–¡“≥Àπ÷Ëß„π “¡∑“ß¢â“ßÀπâ“¢Õß basilar artery ®–·µ°‡ªìπ 2 ·¢πß∑’Ë¡’¢π“¥‡≈Á°≈ß °àÕππ”‡≈◊Õ¥‡¢â“ Ÿà cerebral arterial

circle µàÕ‰ª À≈Õ¥‡≈◊Õ¥ labyrinthine artery æ∫‡ªìπ·¢πß‡¥’Ë¬«Õ¬Ÿà∑“ß¢â“ß¢«“¢Õß ¡Õß ·≈–‡ªìπ·¢πß∑’ËÕÕ°¡“®“° basilar

artery µ√ß√–¥—∫°÷Ëß°≈“ß¢Õß pons ·≈–ºà“πÕÕ°‰ª∑“ß¥â“π¢â“ß§Ÿà°—∫‡ âπª√– “∑§Ÿà∑’Ë 7 ·≈– 8 „π™â“ß‡Õ‡™’¬®–æ∫À≈Õ¥‡≈◊Õ¥

trigeminal artery ¡’·¢πß‡¥’¬«ÕÕ°®“°¥â“π´â“¬¢Õß basilar artery ‰ª‡≈’È¬ß¬—ß‡ âπª√– “∑ ¡Õß§Ÿà∑’Ë 5

§” ”§—≠ :  «ß·À«πÀ≈Õ¥‡≈◊Õ¥·¥ß  ¡Õß ≈Ÿ°™â“ß‡Õ‡™’¬·√°‡°‘¥

∫∑π”

 ¡Õß®—¥‡ªìπÕ«—¬«–∑’Ë¡’§«“¡ ”§—≠„π√à“ß°“¬ ª√–°Õ∫

‰ª¥â«¬ ‡´≈≈åª√– “∑ (neurons) ‡ âπ„¬ª√– “∑ (nerve fi-

bers) ·≈–∑“ß‡¥‘πª√– “∑ (nerve tracts) ¡’Àπâ“∑’Ë ”§—≠

‡°’Ë¬«¢âÕß°—∫°“√√—∫§«“¡√Ÿâ ÷° °“√√—∫ —¡º—  ∑à“∑“ß °“√

‡§≈◊ËÕπ‰À« °“√ —Ëß°“√·≈–√’‡ø≈°´åµà“ßÊ ∑’Ë®”‡ªìπ„π°“√

¥”√ß™’«‘µ  ¡Õß®–∑”Àπâ“∑’Ë¥—ß°≈à“«‰¥âÕ¬à“ß ¡∫Ÿ√≥åπ—Èπ µâÕß

‰¥â√—∫‡≈◊Õ¥∑’Ëπ”ÕÕ°´‘‡®π¡“‡≈’È¬ß‰¡àµË”°«à“ 20% ¢Õßª√‘¡“≥

‡≈◊Õ¥∑—ÈßÀ¡¥∑’ËÕÕ°¡“®“°À—«„® (King, 1987) ®“°°“√»÷°…“

‡ª√’¬∫‡∑’¬∫À≈Õ¥‡≈◊Õ¥·¥ß∑’Ë¡“‡≈’È¬ß à«π¢Õß ¡Õß¢Õß —µ«å∑’Ë

¡’°√–¥Ÿ° —πÀ≈—ß∑’ËµË”°«à“ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬πÈ”π¡ (submammalian

vertebrates) ‡™àπ ª≈“  —µ«å§√÷Ëß∫°§√÷ËßπÈ”  —µ«å‡≈◊ÈÕ¬§≈“π

·≈– —µ«åªï° æ∫«à“À≈Õ¥‡≈◊Õ¥·¥ß internal carotid arteries

‡ªìπ·¢πß‡¥’¬«∑’Ë¡“‡≈’È¬ß ¡Õß∑—ÈßÀ¡¥ (Gillilan, 1967) „π

 —µ«å‡≈’È¬ß≈Ÿ°¥â«¬πÈ”π¡™—ÈπµË” (lowest mammals) ‡™àπ oppossum

·≈– armadillo ®–¡’«‘«—≤π“°“√¢Õß ¡Õß Ÿß¢÷Èπ ‡π◊ËÕß®“°¡’

°“√‡®√‘≠æ—≤π“¢Õß ¡Õß à«πÀπâ“ (forebrain) ·≈– à«πÀ≈—ß

(hindbrain) „Àâ¡’¢π“¥„À≠à¢÷Èπ ¥—ßπ—Èπ‡≈◊Õ¥®“° internal carotid

arteries ‡æ’¬ß·¢πß‡¥’¬«§ß‰¡à‡æ’¬ßæÕ ®”‡ªìπµâÕßÕ“»—¬‡≈◊Õ¥

∑’Ë¡“‡≈’È¬ß®“° vertebro-basilar system √à«¡¥â«¬ (Gillilan, 1972)

®–‡ÀÁπ‰¥â«à“ √Ÿª·∫∫¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß∑’Ë¡“‡≈’È¬ß¬—ß ¡Õß

¢Õß —µ«å‡≈’È¬ß≈Ÿ°¥â«¬πÈ”π¡™—Èπ Ÿß¢÷Èπ‰ª®÷ßµâÕß¡’§«“¡ —́∫´âÕπ

¡“°¢÷Èπ ‚¥¬®–«“ßµ—«Õ¬Ÿà∫√‘‡«≥æ◊Èπº‘«∑“ß¥â“π≈à“ß (ventral

surface) ¢Õß ¡Õß ¡’°“√‡√’¬ßµ—«‡ªìπ«ß·À«π√—¥√Õ∫µàÕ¡„µâ
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‡¥’¬«°—π°—∫ Circle of Willis ¢Õß§π (Carpenter, 1972;

Romanes, 1991) ·≈– —µ«å‡≈’È¬ß≈Ÿ°¥â«¬πÈ”π¡‚¥¬∑—Ë«‰ª ‡™àπ

 ÿπ—¢ (Anderson and Kubicek, 1971; Evans and Christensen,

1979; Smith, 1999) ·¡« (Gillilan, 1976) ≈‘ß (Lake et al.,

1990) ·≈–À¡’ black bear (Anderson et al., 1989) ´÷Ëß

≈—°…≥–¥—ß°≈à“«·µ°µà“ßÕÕ°‰ª®“°„π —µ«å∑’ËµË”°«à“ —µ«å‡≈’È¬ß

≈Ÿ°¥â«¬πÈ”π¡ (Gillilan, 1967) °√–µà“¬  —µ«åøíπ·∑– (rodent)

(Popesko et al., 1992a,b) ·≈– chinchilla (Panesar et al.,

2001) ∑’Ë cerebral arterial circle ¡’°“√®—¥‡√’¬ßµ—«‰¡à‡ªìπ

«ß·À«πÕ¬à“ß ¡∫Ÿ√≥å

·¢πß¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß∑’Ë‡¢â“¡“¬—ß cerebral arterial

circle „π™â“ß‡Õ‡™’¬ (√Ÿª∑’Ë 1A ·≈– 1B) ¡“®“° internal

carotid arteries ¢Õß·µà≈–¢â“ß √«¡∂÷ß®“°À≈Õ¥‡≈◊Õ¥ basilar

artery ‡™àπ‡¥’¬«°—∫∑’Ëæ∫„π§π (Gray, 1962; Grant and

Basmajian, 1965; Carpenter, 1972; Romanes, 1991)

·≈– —µ«å‡≈’È¬ß≈Ÿ°¥â«¬πÈ”π¡‚¥¬∑—Ë«‰ª ‡™àπ ≈‘ß (Lake et al.,

1990) À¡’ black bear (Anderson et al., 1989)  ÿπ—¢ (Anderson

and Kubicek, 1971; Evans and Christensen, 1979) ·¡«

(Gillilan, 1976) ·≈–™â“ßÕ‘π‡¥’¬ (Mariappa, 1986) ‚¥¬

≈—°…≥–¥—ß°≈à“«®–·µ°µà“ß°—∫„π —µ«å∫“ß™π‘¥ ‡™àπ ·°–

(King, 1987; Brudnicki, 2000) ·≈–ÕŸ∞ (Ocal et al., 1999)

∑’Ë¿“¬À≈—ß§≈Õ¥ÕÕ°¡“‰¡à°’Ë —ª¥“Àå ¢π“¥¢Õß internal

carotid artery ∑“ß à«πµâπ Õß„π “¡¢Õß¡—π®–µ’∫‡≈Á°≈ß

∑”„Àâ à«π¢Õß ¡Õß∑—ÈßÀ¡¥„π —µ«å‡¡◊ËÕ‚µ‡µÁ¡«—¬®–∂Ÿ°‡≈’È¬ß

¥â«¬‡≈◊Õ¥∑’Ë¡“®“° rete mirabile ·µ°µà“ß®“°„π‚§ (Kings,

1987; Schweitzer-Delaunoy, 1997) ·≈–°√–∫◊Õ (Bamel et

al., 1975) ´÷Ëß‡≈◊Õ¥∑’Ë‰ª‡≈’È¬ß ¡Õß¡“®“° maxillary arteries

·≈– vertebral arteries √«¡∂÷ß¡’§«“¡·µ°µà“ß®“°„πª≈“

 —µ«å§√÷Ëß∫°§√÷ËßπÈ”  —µ«å‡≈◊ÈÕ¬§≈“π ·≈– —µ«åªï°Õ¬à“ß™—¥‡®π

µ√ß∑’ËÀ≈Õ¥‡≈◊Õ¥·¥ß∑’Ë¡“‡≈’È¬ß à«π¢Õß ¡Õß∑—ÈßÀ¡¥¡“®“°

internal carotid arteries ‡æ’¬ß·¢πß‡¥’¬« (Gillilan, 1967)

À≈Õ¥‡≈◊Õ¥ internal carotid arteries „π≈Ÿ°™â“ß∑’Ë»÷°…“

§√—Èßπ’È ®–¡’∑‘»∑“ß«‘Ëß‡¢â“ Ÿà cerebral arterial circle ∑’Ë√–¥—∫∑“ß

¥â“πÀπâ“¢Õß optic chiasma °àÕπ·¬°„Àâ 2 ·¢πß‰ª∑“ß¢â“ß

Àπâ“·≈–¢â“ßÀ≈—ßµ“¡≈”¥—∫ §◊Õ rostral cerebral      arteries

·≈– caudal communicating arteries (√Ÿª∑’Ë 1A ·≈– 1B)

‡™àπ‡¥’¬«°—∫„π™â“ßÕ‘π‡¥’¬ (Marriapa, 1986) ·≈–‡¡◊ËÕ»÷°…“¥Ÿ

·¢πßÀ≈Õ¥‡≈◊Õ¥∑’ËÕÕ°¡“®“° cerebral arterial circle „π

 ¡Õß≈Ÿ°™â“ß‡Õ‡™’¬®“°¢â“ßÀπâ“‰ª¢â“ßÀ≈—ßµ“¡≈”¥—∫ ‰¥â·°à

middle cerebral arteries, caudal cerebral arteries ·≈– rostral

 ¡Õß (hypophysis) ‡√’¬°«à“ cerebral arterial circle À√◊Õ Circle

of Willis „π§π (Pasquini et al., 1996) ´÷Ëß«ß·À«π¥—ß

°≈à“«‰¥â√—∫‡≈◊Õ¥¡“®“° 2 √–∫∫ §◊Õ carotid system ·≈–

vertebro-basilar system ‡™àπ‡¥’¬«°—∫„π¡â“ (Gillilan, 1974)

·≈–§π (Carpenter, 1972) ¬°‡«âπ„π —µ«å°’∫ (ungulate) ‡™àπ

‚§ °√–∫◊Õ ·°– ·≈–·æ– ´÷Ëß„π —µ«å‡À≈à“π’È‡¡◊ËÕ‚µ‡µÁ¡«—¬·≈â«

®–‰¡àæ∫ à«π external portion ¢Õß internal carotid artery

·µà®–æ∫·¢πßÀ≈Õ¥‡≈◊Õ¥·¥ßÕ◊Ëπ∑’ËÕ¬Ÿà„°≈â ‡§’¬ß¡“‡≈’È¬ß

·∑π ‰¥â·°à rete mirabile caroticum (Daniel et al., 1953;

Baldwin, 1964; Gillilan, 1974; Bamel et al., 1975;

Schweizer-Delaunoy, 1997; Ocal et al., 1999; Brudnicki,

2000)

™â“ß‡Õ‡™’¬ (Asian elephant) ®—¥Õ¬Ÿà„πµ√–°Ÿ≈ proboscidea

´÷Ëß®—¥‡ªìπ —µ«å ‡≈’È¬ß≈Ÿ°¥â«¬πÈ”π¡¢π“¥„À≠à·≈–¡’§«“¡

 —¡æ—π∏å°—∫«—≤π∏√√¡°“√¥”√ß™’«‘µ¢Õß‰∑¬¡“‡π‘Ëππ“π ÷́Ëß

„πªí®®ÿ∫—ππ—∫«—π®–¡’®”π«π≈¥πâÕ¬≈ß ®÷ß§«√§à“µàÕ°“√

Õπÿ√—°…å‰«â ¥—ßπ—Èπ°“√»÷°…“§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“

«ß·À«πÀ≈Õ¥‡≈◊Õ¥·¥ß∑’Ë¡“‡≈’È¬ß ¡Õß„π™â“ß‡Õ‡™’¬ ‡æ◊ËÕπ”

¡“„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π ·≈–∑”°“√‡ª√’¬∫‡∑’¬∫°—∫„π —µ«å

™π‘¥Õ◊ËπÊ µàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√

ª√–«—µ‘¢Õß —µ«å

≈Ÿ°™â“ß‡æ»‡¡’¬µ“¬·√°‡°‘¥ ∂Ÿ° àß¡“∑’Ë¿“§«‘™“

°“¬«‘¿“§»“ µ√å §≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

‡æ◊ËÕ»÷°…“Õ«—¬«–¿“¬„π·≈–∑”‡ªìπ —µ«å µ—øøá

≈Ÿ°™â“ß∂Ÿ°‡ªî¥ºà“·¬°‡Õ“Õ«—¬«– à«πµà“ßÊ ÕÕ°®“°

√à“ß°“¬ ·¬° à«π¢Õß ¡Õßæ√âÕ¡À≈Õ¥‡≈◊Õ¥·¥ß∑’Ë¡“‡≈’È¬ß

‡°Á∫√—°…“„ππÈ”¬“øÕ√å¡“≈‘π 10% À≈—ß®“°π—Èππ” ¡Õß∑’Ë‰¥â

¡“»÷°…“«ß·À«πÀ≈Õ¥‡≈◊Õ¥·¥ß∑’Ë¡“‡≈’È¬ß ¡Õß≈Ÿ°™â“ß

‡Õ‡™’¬·√°‡°‘¥∑“ß¡À°“¬«‘¿“§ æ√âÕ¡∫—π∑÷°¿“æ

º≈·≈–«‘®“√≥å

„π ¡Õß™â“ß‡Õ‡™’¬·√°‡°‘¥µ—«∑’Ë»÷°…“§√—Èßπ’È (√Ÿª∑’Ë 1A

·≈– 1B)  ¡Õß à«π„À≠à∂Ÿ°‡≈’È¬ß¥â«¬«ß·À«πÀ≈Õ¥‡≈◊Õ¥·¥ß

cerebral arterial circle ÷́Ëß«“ßµ—«Õ¬Ÿà∑“ßæ◊Èπº‘«¥â“π≈à“ß¢Õß

 ¡Õß ≈âÕ¡√Õ∫‚§√ß √â“ß∑’Ë ”§—≠§◊Õ optic chiasma, tuber

cinereum ·≈– interpeduncular fossa Õ¬à“ß ¡∫Ÿ√≥å‡™àπ
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cerebellar arteries ́ ÷Ëß≈—°…≥–¥—ß°≈à“«¡’§«“¡·µ°µà“ß°—∫„π ÿπ—¢

(Gillilan, 1976; King, 1987; Evans and Christensen, 1979)

·≈–À¡’ black bear (Anderson et al., 1989) µ√ß∑’Ë·¢πß∑’Ë

ÕÕ°¡“‚¥¬µ√ß®“°À≈Õ¥‡≈◊Õ¥ internal carotid arteries ∑’Ë«‘Ëß

‡¢â“ Ÿà cerebral arterial circle ‰¥â·°à À≈Õ¥‡≈◊Õ¥ rostral

cerebral arteries, middle cerebral arteries ·≈– caudal

communicating arteries µ“¡≈”¥—∫ „π§π internal carotid

arteries ®–„Àâ·¢πß ophthalmic arteries, posterior

communicating arteries ·≈– anterior choroidal arteries

‚¥¬„π√–¥—∫¥â“π¢â“ß¢Õß optic chiasma ®–·µ°„Àâ·¢πß

anterior cerebral arteries ∑’Ë¡’¢π“¥‡≈Á° ·≈– middle cerebral

arteries ´÷Ëß¡’¢π“¥„À≠à°«à“µ“¡≈”¥—∫ (Carpenter, 1972;

Romanes, 1991)

„π≈Ÿ°™â“ß‡Õ‡™’¬ cerebral arterial circle (√Ÿª∑’Ë 1A ·≈–

1B) ‡°‘¥®“°°“√‡™◊ËÕ¡°—π¢ÕßÀ≈Õ¥‡≈◊Õ¥ rostral ·≈– caudal

communicating arteries ‡°‘¥‡ªìπ«ß·À«π ¡∫Ÿ√≥å∑’Ë¡“‡≈’È¬ß

 ¡Õß ‚¥¬ rostral communicating arteries ®–‡™◊ËÕ¡À≈Õ¥‡≈◊Õ¥

rostral cerebral arteries ∑—Èß Õß¢â“ß‡¢â“¥â«¬°—π ‡°‘¥‡ªìπ à«π

Àπâ“¢Õß cerebral arterial circle ‡™àπ‡¥’¬«°—∫∑’Ëæ∫„π ÿπ—¢

(Anderson and Kubicek, 1971; Gillilan, 1976; Evans and

Christensen, 1979; Smith, 1999) ·≈–§π (Gray, 1962;

Grant and Basmajian, 1965; Carpenter, 1972) ·µà®–·µ°

µà“ß‰ª®“°°√–µà“¬ ·≈– —µ«åøíπ·∑– (rodent) (Popesko et al.,

1992a, b; Panesar et al., 2001) √«¡∑—Èß —µ«å‡≈’È¬ß≈Ÿ°

¥â«¬πÈ”π¡‡√‘Ë¡·√° (primative mammal) ‡™àπ opossum ·≈–

armadillo (Gillilan, 1972) µ√ß∑’Ë‰¡àæ∫À≈Õ¥‡≈◊Õ¥ rostral

communicating arteries ®÷ß∑”„Àâ cerebral arterial circle ‡°‘¥

‡ªìπ«ß·À«π∑’Ë‰¡à ¡∫Ÿ√≥å  à«π caudal communicating

arteries ÷́Ëß‡ªìπ·¢πß∑’ËÕÕ°¡“®“° internal carotid arteries

¢Õß∑—Èß Õß¢â“ß∑’Ë«‘Ëß‰ª∑“ß¥â“π¢â“ß·≈–¥â“πÀ≈—ß¢Õß cerebral

arterial circle °àÕπ‰ª‡™◊ËÕ¡ª√– “π°—∫ª≈“¬∑“ß¥â“πÀπâ“

¢ÕßÀ≈Õ¥‡≈◊Õ¥ basilar artery ∫√‘‡«≥¢Õ∫Àπâ“¢Õß pons

‡™àπ‡¥’¬«°—∫„π ÿπ—¢ (Evans and Christensen, 1979) ·µà®–

·µ°µà“ß®“°„π§π ‚¥¬∑’Ë à«π¢Õß Circle of Willis ®–‡°‘¥

¢÷Èπ¡“®“°°“√‡™◊ËÕ¡°—π¢ÕßÀ≈Õ¥‡≈◊Õ¥ anterior ·≈– posterior

communicating arteries ·≈– à«πµâπ¢Õß anterior, middle ·≈–

posterior cerebral arteries À≈Õ¥‡≈◊Õ¥ anterior cerebral

arteries ∑—Èß Õß¢â“ß®–‡™◊ËÕ¡¥â«¬°—π¥â«¬ anterior communi-

cating artery °≈“¬‡ªìπ à«πÀπâ“¢Õß Circle of Willis  à«π

posterior communicating arteries ®–ÕÕ°¡“®“° internal

carotid arteries °àÕπ‰ª‡™◊ËÕ¡√«¡°—∫ à«πµâπ¢Õß posterior

cerebral arteries °≈“¬‡ªìπ à«πÀ≈—ß¢Õß Circle of Willis

À≈Õ¥‡≈◊Õ¥ posterior cerebral arteries ‡°‘¥¢÷Èπ¡“®“°°“√

 ‘Èπ ÿ¥‚¥¬·µ°‡ªìπ Õß·¢πß¢Õß basilar artery ∑’Ë¢Õ∫Àπâ“¢Õß

pons (Gray, 1962; Grant and Basmajian, 1965; Carpenter,

1972; Romanes, 1991)

·¢πßÀ≈Õ¥‡≈◊Õ¥·¥ßÀ≈—°Ê ∑’Ë¡“‡≈’È¬ß ¡Õß≈Ÿ°™â“ß‡Õ‡™’¬

µ—«π’È ¥—ß√Ÿª∑’Ë 1A ·≈– 1B ¡’∑—ÈßÀ¡¥ 5 §Ÿà¥â«¬°—π ‚¥¬‡√’¬ß

®“°¢â“ßÀπâ“‰ª¢â“ßÀ≈—ßµ“¡≈”¥—∫ ‰¥â·°à rostral cerebral ar-

teries, middle cerebral arteries, caudal cerebral arteries, ros-

tral cerebellar arteries ·≈– caudal cerebellar arteries ‚¥¬ ’Ë

·¢πß·√°π—Èπ®–ÕÕ°¡“®“° cerebral arterial circle  à«π·¢πß∑’Ë

5 §◊Õ caudal cerebellar arteries „π¢â“ß¢«“¡’ 2 ‡ âπ ´÷Ëß

‡ âπ∑’ËÕ¬Ÿà∫π°«à“ÕÕ°¡“®“° à«πµâπ basilar artery  à«π‡ âπ

≈à“ß°«à“®–ÕÕ°¡“®“° vertebral artery ¢â“ß¢«“     ·µ°µà“ß

®“°¢â“ß´â“¬´÷Ëßæ∫«à“À≈Õ¥‡≈◊Õ¥π’È¡’‡æ’¬ß‡ âπ‡¥’¬«       ·≈–

ÕÕ°¡“®“° vertebral artery ¢â“ß´â“¬ ´÷Ëß‡¡◊ËÕ‡ª√’¬∫µ”·Àπàß

¢Õß®ÿ¥ÕÕ°¢ÕßÀ≈Õ¥‡≈◊Õ¥ caudal cerebellar arteries ∑’Ëæ∫

„π≈Ÿ°™â“ß®–·µ°µà“ß®“° ÿπ—¢ ´÷Ëß®–ÕÕ°¡“®“° basilar artery

‚¥¬µ√ß (Evans and Christensen, 1979) ·≈–·µ°µà“ß®“°

„πÀ¡’ black bear ´÷ËßÕÕ°¡“®“°ª≈“¬¥â“πÀπâ“¢Õß spinal ar-

terial circle (Anderson et al., 1989) À≈Õ¥‡≈◊Õ¥ caudal cer-

ebellar arteries (Nomina Anatomica Veterinaria, 1994)

∑’Ëæ∫„π≈Ÿ°™â“ß‡Õ‡™’¬ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫„π§π§◊Õ À≈Õ¥‡≈◊Õ¥

posterior inferior cerebellar arteries (Nomina Anatomica,

1989) ÷́Ëß„π§π®–ÕÕ°¡“®“° vertebral arteries ¥—ßπ—Èπ

≈—°…≥–∑’Ëæ∫¢ÕßÀ≈Õ¥‡≈◊Õ¥·¢πßπ’È„π≈Ÿ°™â“ß‡Õ‡™’¬·√°‡°‘¥

§√—Èßπ’ÈÕ“®®—¥‡ªìπ variation ‰¥â ‚¥¬¡’§«“¡§≈â“¬§≈÷ß°—∫∑’Ë Ander-

son and Kubicek (1971) ∑”°“√»÷°…“‰«â„π ÿπ—¢ ∑’Ëæ∫ varia-

tion ¢Õß caudal cerebellar artery 4 µ—«Õ¬à“ß®“°∑—ÈßÀ¡¥ 30

µ—«Õ¬à“ß ‚¥¬¢â“ßÀπ÷Ëß®–ÕÕ°¡“®“° basilar artery ·≈–Õ’°¢â“ß

Àπ÷ËßÕÕ°¡“®“° vertebral artery ·µà¡‘‰¥â°≈à“«∂÷ß®”π«π

·¢πß¢ÕßÀ≈Õ¥‡≈◊Õ¥∑’Ëæ∫‰«â  à«πÀ≈Õ¥‡≈◊Õ¥ rostral cerebellar

arteries „π™â“ß∑’Ë»÷°…“π’È ®–·µ°µà“ß‰ª®“°°“√»÷°…“„π ÿπ—¢

°√–µà“¬ ·æ– ·≈–·°– ¢Õß Kapoor ·≈–§≥– (2003) ÷́Ëß

°≈à“««à“ ®–‡ªìπ·¢πß¢Õß posterior cerebral artery

À≈Õ¥‡≈◊Õ¥ basilar artery „π —µ«å‡≈’È¬ß≈Ÿ°¥â«¬πÈ”π¡∑—Ë«Ê ‰ª

‡™àπ  ÿπ—¢ (Anderson and Kubicek, 1971; Evans and

Christensen, 1979) §π (Carpenter, 1972; Romanes, 1991)

À¡’ black bear (Anderson et al., 1989) ·≈– ÕŸ∞ (Ocal et al.,
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√Ÿª 1 B √Ÿª Diagram ¢ÕßÀ≈Õ¥‡≈◊Õ¥∑’Ë¡“‡≈’È¬ß ¡Õß≈Ÿ°™â“ß‡Õ‡™’¬ ‡¡◊ËÕ¡Õß∑“ß¥â“π≈à“ß II= optic chiasma, III= oculomotor n.,
V= trigeminal n., VIII= auditory n., BA= basilar a., CCA= caudal cerebral a., CCe = caudal cerebellar artery,
CCoA= caudal communicating a., ICA= internal carotid a., LA= labyrinethine a., MCA= middle cerebral a.,
Po= pontine a., RCA= rostral cerebral a., RCoA= rostral communicating, RCe= rostral cerebellar, TA= trigeminal
a., VA= vertebral a.

√Ÿª 1 A √Ÿª¢ÕßÀ≈Õ¥‡≈◊Õ¥∑’Ë¡“‡≈’È¬ß ¡Õß≈Ÿ°™â“ß‡Õ‡™’¬ ¢â“ß¢«“ (R) ·≈– ¢â“ß´â“¬ (L) ‡¡◊ËÕ¡Õß∑“ß¥â“π≈à“ß (¡“µ√“«—¥ ‡ªìπ

‡´πµ‘‡¡µ√ (Cm))
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1999) ‡°‘¥¢÷Èπ¡“®“°À≈Õ¥‡≈◊Õ¥ vertebral arteries ∑—Èß Õß

¢â“ß∑’Ë¡’¢π“¥„À≠à‡∑à“Ê °—π ·≈– ventral spinal artery ´÷Ëß‡ªìπ

À≈Õ¥‡≈◊Õ¥·¢πß‡¥’Ë¬«Ê ¢π“¥‡≈Á°°«à“ ¡“‡™◊ËÕ¡ª√– “π√«¡

°—π„π·π«°≈“ß∑“ß¥â“π≈à“ß¢Õß ¡Õß ·µà„π°“√»÷°…“§√—Èßπ’È

æ∫À≈Õ¥‡≈◊Õ¥ vertebral artery ¢â“ß ấ“¬®–„Àâ·¢πß ventral

spinal artery °àÕπ®–‡¢â“√«¡°—∫ vertebral artery ¢â“ß¢«“„π

·π«°≈“ß ∑’Ë√–¥—∫§àÕπ‰ª∑“ß¥â“πÀπâ“‡≈Á°πâÕ¬ (√Ÿª∑’Ë 1A

·≈– 1B) ´÷Ëß§≈â“¬§≈÷ß°—∫∑’Ëæ∫„π§π ‚¥¬ Tuccar ·≈–§≥–

(2002) ·µà¬—ß‰¡àæ∫≈—°…≥–‡™àππ’Èª√“°Ø„π —µ«å™π‘¥Õ◊Ëπ„¥∑’Ë

ºà“π¡“ À≈Õ¥‡≈◊Õ¥ basilar artery „π™â“ß‡Õ‡™’¬µ—«π’È (¥—ß√Ÿª

∑’Ë 1A ·≈– 1B) „Àâ·¢πß®“°¢â“ß∫π‰ª¢â“ß≈à“ßµ“¡≈”¥—∫¥—ßπ’È

§◊Õ right caudal cerebellar arteries, trigeminal artery, pontine

artery ·≈– labyrinthine artery ‚¥¬·µ°µà“ß°—∫„π§πµ√ß∑’Ë

basilar artery ®–„Àâ·¢πß¡“°¡“¬‰¥â·°à posterior cerebral

arteries, superior cerebellar arteries, anterior inferior

cerebellar arteries ·≈– labyrinthine arteries µ“¡≈”¥—∫

(Romanes, 1991) ·≈–‡¡◊ËÕ»÷°…“¢π“¥¢Õß basilar artery

„π≈Ÿ°™â“ß‡Õ‡™’¬§√—Èßπ’Èæ∫«à“ ¡’¢π“¥§àÕ¬Ê ≈¥≈ß‡¡◊ËÕ∑Õ¥¢÷Èπ

‰ª∑“ß¥â“πÀπâ“ ·≈–µ√ß√–¥—∫ª√–¡“≥Àπ÷Ëß„π “¡∑“ß¢â“ß

Àπâ“¢Õß basilar artery ®–·µ°‡ªìπ 2 ·¢πß∑’Ë¡’¢π“¥‡≈Á°≈ß

°àÕππ”‡≈◊Õ¥‡¢â“ Ÿà cerebral arterial circle µàÕ‰ª ´÷Ëß®–§≈â“¬

°—∫ ÿπ—¢ (Evans and Christensen, 1979) §π (Carpenter, 1972)

À¡’ Black bear (Anderson et al., 1989) ·≈–ÕŸ∞ (Ocal et al.,

1999) ·µà®–·µ°µà“ß°—∫„π —µ«å‡§’È¬«‡Õ◊ÈÕß ‡™àπ ‚§ °√–∫◊Õ ·æ–

·≈–·°– ∑’Ë à«πµâπ∑“ß¥â“π≈à“ß¢ÕßÀ≈Õ¥‡≈◊Õ¥ basilar artery

®–¡’¢π“¥‡≈Á°≈ß ¥—ßπ—Èπ basilar artery „π —µ«å‡À≈à“π’È®–√—∫

‡≈◊Õ¥¡“®“° cerebral arterial circle (Daneil et al., 1953;

Baldwin, 1964; Gillilan, 1974; Bamel et al., 1975;

Schweizer-Delaunoy, 1997; Ocal et al., 1999)

„π°“√»÷°…“§√—Èßπ’È labyrinthine artery æ∫‡ªìπ·¢πß‡¥’Ë¬«

Õ¬Ÿà∑“ß¢â“ß¢«“¢Õß ¡Õß ¥—ß√Ÿª∑’Ë 1A ·≈– 1B ·≈–‡ªìπ

·¢πß∑’ËÕÕ°¡“®“° basilar artery µ√ß√–¥—∫°÷Ëß°≈“ß¢Õß pons

·≈–ºà“πÕÕ°‰ª∑“ß¥â“π¢â“ß§Ÿà°—∫‡ âπª√– “∑§Ÿà∑’Ë 7 ·≈– 8

´÷Ëß®–·µ°µà“ß®“° ÿπ—¢ (Evans and Christensen, 1979) À¡’

Black bear (Anderson et al., 1989) ÕŸ∞ (Ocal et al., 1999)

·≈–§π (Carpenter, 1972) ́ ÷Ëßæ∫‡ªìπ§Ÿà ·≈–„π°“√»÷°…“§√—Èßπ’È

À≈Õ¥‡≈◊Õ¥ trigeminal artery æ∫‡æ’¬ß¥â“π‡¥’¬«§◊Õ ¥â“π´â“¬

¢Õß ¡Õß ·≈–‡ªìπ·¢πß∑’ËÕÕ°¡“®“° basilar artery ‡ âπ

‡≈◊Õ¥π’È®–‰ª‡≈’È¬ß¬—ß‡ âπª√– “∑ ¡Õß§Ÿà∑’Ë 5 ´÷ËßÀ≈Õ¥‡≈◊Õ¥π’È

‰¡à¡’°“√°≈à“«∂÷ß°“√‡√’¬°™◊ËÕ‰«â„π Nomina Anatomica

(1989) À√◊Õ Nomina Anatomica Veterinaria (1994) À√◊Õ

„πÀπ—ß ◊Õ°“¬«‘¿“§»“ µ√å¢Õß§π (Crosby et al., 1962; Grant

and Basmajian, 1965; Hollinshead, 1985) ·µà‡§¬¡’°“√

°≈à“«∂÷ß‰«â„π ÿπ—¢ ‚¥¬ Anderson and Kubicek (1971)

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ π. æ.  ÿ√‡™…∞ Õÿ…≥°√°ÿ≈ ·≈–

√».π. æ.¥√. ™—¬≥√ß§å ‚≈À™‘µ ∑’Ë‡Õ◊ÈÕ‡øóôÕπ”≈Ÿ°™â“ß·√°‡°‘¥

¡“¡Õ∫„Àâ°—∫¿“§«‘™“°“¬«‘¿“§»“ µ√å §ÿ≥  “¡“√∂ √‘È«™Ÿ»√’

¿“§«‘™“æ¬“∏‘«‘∑¬“ ∑’Ë™à«¬‡À≈◊Õ„π°“√ºà“´“° √».π. æ.√–∫‘≈

√—µπæ“π’ √».π. æ.æ¬—µ√“ µ—πµ‘≈’ªî°√ ·≈– º».π. æ.¥√.

‰æ»“≈ ‡∑’¬π‰∑¬ ∑’Ë‰¥â„Àâ§”ª√÷°…“„π°“√‡¢’¬π√“¬ß“π©∫—∫π’È

¿“§«‘™“°“¬«‘¿“§»“ µ√å §≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å

¡À“«‘∑¬“≈—¬ ·≈–∑ÿπæ—≤π“Õ“®“√¬å„À¡à/π—°«‘®—¬„À¡à °Õß

∑ÿπ√—™¥“¿‘‡…° ¡‚¿™ ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë„Àâ°“√

 π—∫ πÿπ°“√»÷°…“„π§√—Èßπ’È
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