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Abstract

Wuthichai Klomkleaw1*  Punnarat Viboonjan1  Nantarika Chunsue2  Ajchariya Sailasuta3

GROSS ANATOMY OF THE PYGMY KILLER WHALE HEART FOUND IN

THAILAND

The pygmy killer whale (Feresa attenuata) is the smallest killer whale similar in size to dolphins. This

mammal lives deep down in warm sea far from the shore and avoids human contact. Since the number of pygmy

killer whales are gradually decreasing it could become an endangered species so it’s morphological study is an

important to provide fundamental data for future study and research. The heart of a male pygmy killer whale

found in the Petchaburi province of Thailand was studied anatomically. It was triangular-in shape with flattened

sides being, short and wide, with a pointed apex. Subepicardial fat was not abundant. The blood supply to the heart

was a bilateral coronary type of arrangement where the left coronary artery gave rise to a circumflex branch and

a paraconal interventricular branch, while the right coronary artery gave rise to a circumflex branch and a

subsinuosal interventricular branch. Paraconal and subsinuosal interventricular grooves appeared almost

halfway between the cranial and caudal borders of the heart and ran directly to the apex. The heart was divided

into 4 chambers including the right atrium, left atrium, right ventricle and left ventricle. The aortic arch gave rise

to 3 arterial branches. Each cranial and caudal vena cava opened into the right atrium. Both atria were large with

the right auricle having smooth edge and surface, while the left auricle had a rough edge and surface. The oval

fossa, pectinate muscles and the terminal crest were found in the right atrium but an intervenous tubercle did not

appear to exist. Three pulmonary valves and three aortic valves were found at the origin of the pulmonary trunk

and the aorta consecutively. Trabeculae carneae, trabeculae septomarginalis, papillary muscles, chordae tendineae

and atrioventricular valves were found in the ventricles, similar to those found in other mammals. This study

showed that the heart of a pygmy killer whale possesses several structures similar to those of other mammals, but

with a peculiar side-flattened shape and large atria. The branching pattern of the coronary arteries is the same

as in the horse and pig, while the aortic arch branching pattern is similar to the human.

Keywords : pygmy killer whale, heart, anatomy, bilateral coronary type of supply
1Department of Veterinary Anatomy, 2Department of Veterinary Medicine, 3Department of Veterinary Pathology Faculty of Veterinary Science,

Chulalongkorn University, Patumwan, Bangkok 10330
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∫∑§—¥¬àÕ
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≈—°…≥–∑“ß¡À°“¬«‘¿“§¢ÕßÀ—«„®«“Ã‡æ™¨¶“µ·§√–∑’Ëæ∫„πª√–‡∑»‰∑¬

«“Ã‡æ™¨¶“µ·§√– (pygmy killer whale, Feresa attenuata) ¡’¢π“¥‡≈Á°∑’Ë ÿ¥„π°≈ÿà¡«“Ã‡æ™¨¶“µ ¡’¢π“¥

„°≈â‡§’¬ß‚≈¡“ ‡ªìπ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡∑’ËÕ“»—¬Õ¬Ÿà„π∑–‡≈≈÷°‡¢µ√âÕπ æ∫‰¥â¬“° ¡’®”π«π≈¥≈ß‡√◊ËÕ¬Ê ·≈–Õ“® Ÿ≠æ—π∏ÿå‰¥â ¢âÕ¡Ÿ≈

æ◊Èπ∞“π∑“ß°“¬«‘¿“§®÷ßπ—∫‡ªìπ à«π ”§—≠‡æ◊ËÕ°“√»÷°…“«‘®—¬µàÕ‰ª À—«„®¢Õß«“Ã‡æ™¨¶“µ·§√–‡æ»ºŸâ®“°®—ßÀ«—¥‡æ™√∫ÿ√’‰¥âπ”

¡“»÷°…“≈—°…≥–∑“ß¡À°“¬«‘¿“§Õ¬à“ß≈–‡Õ’¬¥·≈–æ∫«à“¡’≈—°…≥–·∫π¥â“π¢â“ß À—«„®¡’√Ÿª√à“ß°«â“ß  —Èπ ·≈–¡’ à«πª≈“¬·À≈¡

§≈â“¬√Ÿª “¡‡À≈’Ë¬¡ ª√‘¡“≥‰¢¡—π∑’Ë‡°“–Õ¬Ÿà∫πº‘«À—«„®æ∫‰¡à¡“°π—° À≈Õ¥‡≈◊Õ¥·¥ß∑’Ë¡“‡≈’È¬ßÀ—«„®‡ªìπ·∫∫ bilateral coronary

type of supply §◊Õ left coronary artery ·µ°·¢πß„Àâ circumflex branch ·≈– paraconal interventricular branch ∑“ß

¥â“π ấ“¬  à«π right coronary artery ·µ°·¢πß„Àâ circumflex branch ·≈– subsinuosal interventricular branch ∑“ß¥â“π¢«“

paraconal interventricular ·≈– subsinuosal interventricular grooves Õ¬Ÿà§àÕπ¢â“ß·π«°≈“ß√–À«à“ß¢Õ∫Àπâ“·≈–¢Õ∫

À≈—ß¢ÕßÀ—«„®·≈–¡ÿàßµ√ß Ÿàª≈“¬À—«„® À—«„®¡’ 4 ÀâÕß ‰¥â·°àÀâÕß∫π¢«“ ÀâÕß∫π´â“¬ ÀâÕß≈à“ß¢«“ ·≈–ÀâÕß≈à“ß´â“¬ ¡’°≈ÿà¡À≈Õ¥

‡≈◊Õ¥·¥ß·µ°·¢πßÕÕ°®“° aortic arch 3 ‡ âπ À≈Õ¥‡≈◊Õ¥¥”„À≠àæ∫ cranial vena cava ·≈– caudal vena cava Õ¬à“ß≈– 1 ‡ âπ

π”‡≈◊Õ¥‡¢â“ ŸàÀ—«„®ÀâÕß∫π¢«“ À—«„®ÀâÕß∫π∑—Èß Õß¢â“ß¡’¢π“¥„À≠à ‚¥¬∑’Ë∂ÿßµ—π¢ÕßÀâÕß∫π¢«“¡’º‘«¥â“ππÕ°‡√’¬∫ ¢Õ∫¡π  à«π

∂ÿßµ—π¢ÕßÀâÕß∫π ấ“¬¡’º‘«¢√ÿ¢√– ¿“¬„πÀ—«„®ÀâÕß∫π¢«“æ∫ oval fossa, pectinate muscles, terminal crest ·µà‰¡àæ∫

intervenous tubercle ∑’Ë™—¥‡®π  ¿“¬„π‚§π¢ÕßÀ≈Õ¥‡≈◊Õ¥ pulmonary trunk æ∫ pulmonary valve 3 Õ—π ¿“¬„π‚§π¢Õß aorta

æ∫ aortic valve 3 Õ—π „πÀ—«„®ÀâÕß≈à“ßæ∫ trabeculae carneae, trabeculae septomarginalis, papillary muscles, chordae

tendineae, ·≈– atrioventricular valves ‡™àπ‡¥’¬«°—∫„π —µ«å™π‘¥Õ◊Ëπ °“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“À—«„®«“Ã‡æ™¨¶“µ·§√–¡’

Õß§åª√–°Õ∫ à«π„À≠à§≈â“¬ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡™π‘¥Õ◊Ëπ·µà¡’√Ÿª√à“ß·∫π¥â“π¢â“ß À—«„®ÀâÕß∫π¡’¢π“¥„À≠à À≈Õ¥‡≈◊Õ¥‡≈’È¬ßÀ—«„®

¡’√Ÿª·∫∫‡™àπ‡¥’¬«°—∫¡â“·≈– ÿ°√ ·µàµà“ß®“° ÿπ—¢·≈– —µ«å‡§’È¬«‡Õ◊ÈÕß ¢≥–∑’Ë aortic arch ·µ°·¢πß„Àâ‡ âπ‡≈◊Õ¥∑’Ë‡ªìπ√Ÿª·∫∫

‡¥’¬«°—∫¡πÿ…¬å µà“ß®“° —µ«å∑—Ë«‰ª´÷Ëß¡’‡æ’¬ß 1-2 ·¢πß

§” ”§—≠ :  «“Ã‡æ™¨¶“µ·§√– À—«„® °“¬«‘¿“§ bilateral coronary type of supply

∫∑π”

«“Ã‡æ™¨¶“µ·§√– (pygmy killer whale) À√◊Õ

slender blackfish À√◊Õ slender pilot whale π—∫‡ªìπ —µ«å

™π‘¥∑’Ë§àÕπ¢â“ß„À¡à ‡√‘Ë¡¡’°“√æ∫µ—«®√‘ß„πªï §.». 1954 (æ.».

2497) ‚¥¬π—°«‘∑¬“»“ µ√å™“«≠’ËªÿÉπ ·µà John Gray ·Ààß British

Museum‰¥â„Àâ™◊ËÕ«‘∑¬“»“ µ√å«à“ Feresa attenuata ‰«âµ—Èß·µà‡¢“

»÷°…“°–‚À≈°»’√…–¢Õß¡—π„πªï §.».1874 (æ.». 2417)

(Reeves et al., 2002) «“Ã‡æ™¨¶“µ·§√–®—¥Õ¬Ÿà„πÕÕ‡¥Õ√å

Cetacea,  —∫ÕÕ‡¥Õ√å Odontoceti, ́ ÿª‡ªÕ√å·ø¡‘≈’Ë Delphinoidea,

·ø¡‘≈’Ë Delphinidae,  —∫·ø¡‘≈’Ë Globicephalinae ¡’¢π“¥„°≈â

‡§’¬ß°—∫‚≈¡“∑—Ë«‰ª ·≈–π—∫«à“‡≈Á°∑’Ë ÿ¥„π°≈ÿà¡ blackfish ´÷Ëß

ª√–°Õ∫‰ª¥â«¬ killer whale, false killer whale, melon-headed

whale ·≈– pilot whale ¡’§«“¡¬“« 2.1-2.6 ‡¡µ√ ·≈–Õ“®

¬“«‰¥â∂÷ß 2.8 ‡¡µ√ Àπ—° 110-170 °‘‚≈°√—¡ ·≈–Õ“®Àπ—°

‰¥â∂÷ß 225 °‘‚≈°√—¡ ¡’À—«°≈¡∑Ÿà √‘¡Ωïª“°¢“« ≈”µ—« ’‡∑“®π∂÷ß

¥” (Donahue and Perryman, 2002; Macdonald, 1999)

æ∫„π∑–‡≈‡¢µ√âÕπ∑—Ë«‚≈°„π™à«ß√–À«à“ß 40 Õß»“‡Àπ◊Õ·≈–

35 Õß»“„µâ¢Õß‡ âπ»Ÿπ¬å Ÿµ√ ‡™àπ Õà“«‡¡Á°´‘‚° ™“¬Ωíòßµ–«—π

ÕÕ°¢Õß√—∞ø≈Õ√‘¥“ ‡´‡π°—≈ ∑–‡≈Õ“À√—∫ ∑–‡≈‡¡¥‘‡µÕ‡√‡π’¬π

¡À“ ¡ÿ∑√Õ‘π‡¥’¬ ¡À“ ¡ÿ∑√·Õµ·≈πµ‘°µ–«—πÕÕ°‡©’¬ß„µâ

§«’π ·≈π¥å ‡ª√Ÿ »√’≈—ß°“ À¡Ÿà‡°“–Œ“«“¬ ·≈–≠’ËªÿÉπ (Jefferson

et al., 1993; Rice, 1998) À“°¡’°“√æ∫πÕ°‡¢µ√âÕπ¡—°
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‡ªìπ∫√‘‡«≥∑’Ë¡’Õ‘∑∏‘æ≈¢Õß°√–· πÈ”Õÿàπ‡ ¡Õ (Ross and

Leatherwood, 1994) ¡’π‘ —¬¥ÿ√â“¬ °â“«√â“« ‚¥¬‡©æ“–‡¡◊ËÕ∂Ÿ°

®—∫¡“¢—ß °‘πª≈“À¡÷°  ‘ß‚µ∑–‡≈ ·¡«πÈ” ·≈–ª≈“¢π“¥„À≠à

Õ◊ËπÊ ‡™àπ ª≈“∑Ÿπà“ ‡ªìπÕ“À“√√«¡∂÷ß‚≈¡“∑’Ëª–ªπ„πΩŸßª≈“

∑Ÿπà“¥â«¬ (Carwardine, 1995; Jefferson et al., 1993; Santos

and Haimovici, 1998) Õ“»—¬Õ¬Ÿà„π∑–‡≈≈÷°Àà“ßΩíòß ‰¡à§àÕ¬æ∫

µ“¡º‘«πÈ” ·≈–‰¡à™Õ∫‡¢â“„°≈â‡√◊Õ ‰¡à¡’¢âÕ¡Ÿ≈°“√Õæ¬æ·≈–

¢π“¥ª√–™“°√∑’Ë·πàπÕπ (Carwardine, 1995) ·µàæ∫«à“

¡’®”π«π≈¥≈ß‡√◊ËÕ¬Ê ´÷Ëß‡°‘¥®“°°“√∂Ÿ°®—∫ ‚¥¬‡©æ“–®“°™“«

ª√–¡ß≠’ËªÿÉπ·≈–»√’≈—ß°“ (Jefferson et al., 1993) À√◊Õ®“°

°“√µ‘¥Õ«π™“«ª√–¡ß‚¥¬∫—ß‡Õ‘≠ (Dolar et al., 1999; Ross

and Leatherwood, 1994) ´÷Ëß§«“¡°—ß«≈‡°’Ë¬«°—∫°“√≈¥

®”π«π≈ß¢Õß —µ«åª√–‡¿∑π’È„π·∂∫‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ

‰¥â°àÕ„Àâ‡°‘¥°“√ª√–™ÿ¡‡™‘ßªØ‘∫—µ‘°“√‡æ◊ËÕ°“√Õπÿ√—°…å¢÷Èπ„π

ª√–‡∑»‰∑¬ (Perrin et al., 1996) «“Ã‡æ™¨¶“µ·§√–¡—°

Õ¬Ÿà√«¡°—π‡ªìπΩŸß‰¡à‡°‘π 50 µ—« ·µàÕ“®æ∫‰¥â∂÷ßÀ≈“¬√âÕ¬µ—«

‡§¬¡’√“¬ß“π°“√æ∫ΩŸß«“Ã‡æ™¨¶“µ·§√–‡°¬µ◊Èπµ“¬ ‡™àπ∑’Ë

Œ“«“¬ (Mazzuca et al., 1999) ∫√“´‘≈ (Zerbini and De

Oliveira Santos, 1997) ·≈–≈à“ ÿ¥∑’ËÀ¡Ÿà‡°“– British Virgin

(Mignucci-Giannoni et al., 2000) ´÷Ëß‡°‘¥°“√‡°¬µ◊Èπµ“¬¢Õß

ΩŸß«“Ã‡æ™¨¶“µ·§√–‡æ’¬ßÀπ÷Ëß«—πÀ≈—ß‡°‘¥æ“¬ÿ‡ŒÕ√‘‡§π

Marilyn ∑’ËÀ¡Ÿà‡°“–π’È

«“Ã‡ªìπ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡∑’ËÕ“»—¬Õ¬Ÿà„π∑–‡≈¿“¬„µâ

·√ß°¥¥—π Ÿß °“√ Ÿ∫©’¥‚≈À‘µ‰ª‡≈’È¬ß√à“ß°“¬µâÕßÕ“»—¬À—«„®

∑’Ë¡’ª√– ‘∑∏‘¿“æ À—«„®®÷ßπ—∫‡ªìπÕ«—¬«– ”§—≠Õ¬à“ßÀπ÷Ëß ‚¥¬

‡©æ“–¡’°“√µ—Èß¢âÕ —ß‡°µ«à“§«“¡º‘¥ª°µ‘¢ÕßÀ—«„®πà“®–¡’

§«“¡ —¡æ—π∏å°—∫Õ—µ√“°“√µ“¬∑’Ë ‡æ‘Ë¡¢÷Èπ¢Õß«“Ã ‡ªî√å¡

∫√‘‡«≥™“¬Ωíòß√Õ∫Ê  À√—∞Õ‡¡√‘°“ (Pickrell, 2003) ¥—ßπ—Èπ

°“√»÷°…“≈—°…≥–¢ÕßÀ—«„®«“Ã®÷ßÕ“®‡ªìπª√–‚¬™πåµàÕ°“√

Õπÿ√—°…å∑√—æ¬“°√¥—ß°≈à“«‰¥â √“¬ß“ππ’È®÷ß‡πâπ»÷°…“≈—°…≥–

∑“ß¡À°“¬«‘¿“§¢ÕßÀ—«„®«“Ã‡æ™¨¶“µ·§√– ´÷Ëßæ∫‰¥â‰¡à

∫àÕ¬π—°„πª√–‡∑»‰∑¬ ‡æ◊ËÕ„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√»÷°…“

§âπ§«â“„πÕπ“§µ

«— ¥ÿ·≈–«‘∏’°“√

´“°«“Ã‡æ™¨¶“µ·§√–‡æ»ºŸâ®“°™“¬Ωíòß®—ßÀ«—¥

‡æ™√∫ÿ√’  ¿“æ§àÕπ¢â“ß¥’ ‰¡à∑√“∫Õ“¬ÿ ¬“«ª√–¡“≥ 2 ‡¡µ√

Àπ—°ª√–¡“≥ 100 °‘‚≈°√—¡ ∂Ÿ° àß¡“™—π Ÿµ√∑’Ë¿“§«‘™“æ¬“∏‘-

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

∂Ÿ°π”¡“‡°Á∫√—°…“„πøÕ√å¡“≈‘π 10% ·≈–∑”°“√»÷°…“

≈—°…≥–∑“ß¡À°“¬«‘¿“§ ‚¥¬°“√«—¥§«“¡°«â“ß ¬“« Àπ“ „π

¡‘µ‘µà“ßÊ ™”·À≈–¥Ÿ‚§√ß √â“ß∑—Èß¿“¬πÕ°·≈–¿“¬„π ™—ËßπÈ”Àπ—°

∂à“¬¿“æ ·≈–∫—π∑÷°º≈

º≈·≈–«‘®“√≥å

À—«„®¢Õß«“Ã‡æ™¨¶“µ·§√–Õ¬Ÿà „π∂ÿßÀÿâ¡À—«„®

(pericardium) À—«„®Àπ—° 0.6 °°. ¡’≈—°…≥–·∫π¥â“π¢â“ß °«â“ß

§≈â“¬√Ÿª “¡‡À≈’Ë¬¡ ¡’ à«πª≈“¬ (apex) §àÕπ¢â“ß·À≈¡‡°◊Õ∫

‡ªìπ¡ÿ¡©“°§≈â“¬À—«„®¡â“ (Nickel et al., 1981) ·∫àß‡ªìπ 4

ÀâÕß ‰¥â·°à ÀâÕß≈à“ß´â“¬ (left ventricle) ÀâÕß≈à“ß¢«“ (right

ventricle) ÀâÕß∫π´â“¬ (left atrium) ·≈–ÀâÕß∫π¢«“ (right

atrium)  à«π°«â“ß∑’Ë ÿ¥«—¥®“°¢Õ∫Àπâ“¢ÕßÀ—«„® (cranial

border) ®π∂÷ß¢Õ∫À≈—ß¢ÕßÀ—«„® (caudal border) «—¥‰¥â 14

´¡. ¡’§«“¡¬“«®“°∞“π (base) ∂÷ß à«πª≈“¬ 12 ´¡. ¡’

coronary groove ·≈– interventricular grooves ¥â“π´â“¬·≈–

¢«“ ¡’ aorta 1 ‡ âπÕÕ°®“°ÀâÕß≈à“ß´â“¬ ·≈– pulmonary trunk

1 ‡ âπÕÕ°®“° conus arteriosus ÀâÕß≈à“ß¢«“ ¡’ cranial vena

cava ·≈– caudal vena cava Õ¬à“ß≈– 1 ‡ âπ‡ªî¥‡¢â“ ŸàÀâÕß

∫π¢«“ ¡’ pulmonary veins ®“°ªÕ¥‡ªî¥‡¢â“ ŸàÀâÕß∫π´â“¬ ‡™àπ

‡¥’¬«°—∫ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡∑—Ë«‰ª (Dyce et al., 1996)

‡¡◊ËÕ¡Õß®“°¥â“π ấ“¬ (auricular surface) ®–‡ÀÁπ à«π

¢ÕßÀ—«„®ÀâÕß≈à“ß∑—Èß Õß¢â“ß·≈– auricle ¢ÕßÀ—«„®ÀâÕß∫π

∑—Èß Õß¢â“ß √«¡∑—Èß “¡“√∂‡ÀÁπ‡ âπ‡≈◊Õ¥ pulmonary trunk ·≈–

aortic arch ‰¥â™—¥‡®π æ∫ paraconal interventricular branch

´÷Ëß‡∑’¬∫‰¥â°—∫ anterior interventricular artery „π¡πÿ…¬å (Agur

and Lee, 1999) ·¬°ÕÕ°¡“®“° left coronary artery Õ¬Ÿà„π

paraconal interventricular groove «‘Ëß≈ß¡“®“° coronary groove

≈ß‰ª¬—ß à«πª≈“¬À—«„®·≈â«æ“¥ÕâÕ¡¢÷Èπ¡“¬—ßºπ—ß¥â“π¢«“

¢ÕßÀ—«„®ª√–¡“≥ 1.5 ´¡. left coronary artery ÕÕ°¡“®“°

ascending aorta æ“¥≈ß¡“¥â“π´â“¬‡ªìπ√–¬–∑“ß —ÈπÊ ·≈â«

·¬°‡ªìπ 2 ·¢πß ·¢πß·√°§◊Õ circumflex branch «‘ËßÕ¬Ÿà

„π coronary groove ‰ª ‘Èπ ÿ¥∑’Ë¥â“π¢«“¢ÕßÀ—«„®°àÕπ∂÷ß

subsinuosal interventricular groove ‡≈Á°πâÕ¬ ·≈–Õ’°·¢πß

Àπ÷Ëß§◊Õ paraconal interventricular branch À—«„®ÀâÕß∫π´â“¬

¡’ à«π∑’Ë‡ªìπ∂ÿßµ—π∑’Ë¡’º‘«¥â“ππÕ°‰¡à‡√’¬∫ ¡’¢Õ∫·∫π·≈–‡ªìπ

√Õ¬À¬—° „π¢≥–∑’ËÀ—«„®ÀâÕß∫π¢«“¡’ à«π∑’Ë‡ªìπ∂ÿßµ—π∑’Ë¡’

¢Õ∫‡√’¬∫·≈–¡π°«à“ ·≈–¬◊Ëπ¬“«¡“∂÷ß conus arteriosus ´÷Ëß

‡ªìπ à«π∫π¢ÕßÀ—«„®ÀâÕß≈à“ß¢«“∑’Ë¢¬“¬æÕßÕÕ°°àÕπ‡ªìπ

pulmonary trunk ·≈–∫—ß ascending aorta ∑”„Àâ‡¡◊ËÕ¡Õß®“°

¥â“ππ’È®–‡ÀÁπ à«π∑’Ë ‡ªìπ∂ÿßµ—π¢ÕßÀ—«„®ÀâÕß∫π∑—Èß Õß
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°“√·µ°·¢πß¢Õß coronary arteries ‡ªìπ·∫∫ bilateral

coronary type of supply ‡™àπ‡¥’¬«°—∫„π¡â“·≈– ÿ°√ ·µà·µ°

µà“ß®“° ÿπ—¢·≈– —µ«å‡§’È¬«‡Õ◊ÈÕß´÷Ëß‡ªìπ·∫∫ left coronary type

of supply ‡π◊ËÕß®“° subsinuosal interventricular artery ‰¡à‰¥â

‡ªìπ·¢πß¢Õß right coronary artery ·µà‡ªìπ à«πª≈“¬¢Õß

circumflex branch ¢Õß  left coronary artery (Nickel et al.,

1981) ´÷Ëß≈—°…≥–°“√·µ°·¢πß¢Õß coronary arteries ¢Õß

«“Ã‡æ™¨¶“µ·§√–·∫∫π’Èπ—∫‡ªìπ√Ÿª·∫∫‡¥’¬«°—∫∑’Ëæ∫„π

¡πÿ…¬å à«π„À≠à (√âÕ¬≈– 65) ¥â«¬ (Agur and Lee, 1999)

‡¡◊ËÕ‡ªî¥ºà“À—«„®ÀâÕß≈à“ß´â“¬ æ∫ºπ—ßÀπ“ 1.3-1.5 ́ ¡.

¡’æ◊Èπº‘«¢Õßºπ—ß¥â“π„π‰¡à‡√’¬∫∑’Ë‡√’¬°«à“ trabeculae carneae

æ∫ papillary muscles ∑’Ëºπ—ßÕ‘ √– (ventricular free wall)

¥â“πµ√ß¢â“¡ interventricular septum 4 Õ—π ‚¥¬ 2 Õ—πæ∫

∑“ß¥â“π¢«“¢ÕßÀ—«„® ¡’§«“¡¬“« 2 ´¡. °«â“ß 1.5 ´¡. ·≈–

¬“« 2 ´¡. °«â“ß 1 ´¡. µ“¡≈”¥—∫ Õ’° 2 Õ—πæ∫¥â“π´â“¬

¢ÕßÀ—«„® ¡’§«“¡¬“« 2 ́ ¡. °«â“ß 0.7 ́ ¡. ·≈–¬“« 2.3 ́ ¡.

°«â“ß 1.8 ́ ¡. µ“¡≈”¥—∫ papillary muscles ∑ÿ°Õ—π ¡’ chordae

tendineae ‰ª‡™◊ËÕ¡°—∫ atrioventricular valves ´÷Ëß°—Èπ√–À«à“ß

À—«„®ÀâÕß∫π·≈–≈à“ß∑’Ëµ”·Àπàß atrioventricular orifice

¿“¬„πÀ—«„®ÀâÕß∫π´â“¬æ∫æ◊Èπº‘«¥â“π„π‰¡à‡√’¬∫∑’Ë‡√’¬°«à“

pectinate muscles ·≈–ºπ—ß°—Èπ√–À«à“ßÀ—«„®ÀâÕß∫π´â“¬·≈–

¢«“ (interatrial septum) (√Ÿª∑’Ë 3)

‡¡◊ËÕ‡ªî¥À—«„®ÀâÕß≈à“ß¢«“ æ∫«à“ºπ—ß∫“ß°«à“À—«„®

ÀâÕß≈à“ß´â“¬ ‚¥¬Àπ“ 0.4 ´¡. ¿“¬„πæ∫ trabeculae carneae

æ∫ papillary muscles ∑’Ëºπ—ßÕ‘ √– 3 Õ—π Õ—π·√°æ∫∑’Ë¥â“π

¢«“¢ÕßÀ—«„® „°≈â paraconal interventricular groove ¡’¢π“¥

¬“« 3 ́ ¡. °«â“ß 0.9 ́ ¡. Õ—π∑’Ë Õßæ∫¥â“π´â“¬¢ÕßÀ—«„®„°≈â

subsinuosal interventricular groove ¡’¢π“¥¬“« 1.5 ́ ¡. °«â“ß

1.2 ´¡. Õ—π∑’Ë “¡æ∫√–À«à“ß ÕßÕ—π·√° ¡’¢π“¥¬“« 2 ´¡.

°«â“ß 1.2 ´¡. ·≈–æ∫ papillary muscle ∑’Ë interventricular

septum ®”π«π 1 Õ—π ¡’¢π“¥¬“« 3 ´¡. °«â“ß 0.5 ´¡.

papillary muscles ∑ÿ°Õ—π ¡’ chordae tendineae ‰ª‡™◊ËÕ¡°—∫

atrioventricular valves æ∫ trabeculae septomarginalis ÕÕ°

®“° papillary muscle π’È ‰ª¬—ßºπ—ßÕ‘ √–®”π«π 3 ‡ âπ §«“¡

¬“« 1.2 ´¡. ‡ âπºà“π»Ÿπ¬å°≈“ß 0.1 ´¡. πÕ°®“°π’È¬—ßæ∫

trabecula septomarginalis Õ’° 1 ‡ âπ„πÀ—«„®ÀâÕß≈à“ß¢«“

¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 0.05 ´¡. pulmonary trunk ¡’‡ âπ

ºà“π»Ÿπ¬å°≈“ß¿“¬„π 3 ´¡. Àπ“ 0.1 ´¡. ¬“« 6 ´¡. °àÕπ

∑’Ë®–·¬°‡ªìπ pulmonary arteries ́ â“¬-¢«“‰ª¬—ßªÕ¥∑—Èß Õß¢â“ß

∑’Ë√Õ¬µàÕ√–À«à“ß conus arteriosus ·≈– pulmonary trunk æ∫

™—¥‡®π (√Ÿª∑’Ë 1)

Ascending aorta ÕÕ°¡“®“°À—«„®ÀâÕß≈à“ß ấ“¬ ¡’¢π“¥

„À≠à·≈–·¢Áß·√ß¡“° ¡’‡ âπºà“π»Ÿπ¬å°≈“ß¿“¬„π 3.2 ´¡.

Àπ“ 0.4 ́ ¡. aortic arch ¡’‡ âπºà“π»Ÿπ¬å°≈“ß¿“¬„π 2.9 ́ ¡.

Àπ“ 0.3 ´¡. ·µ°·¢πß„Àâ‡ âπ‡≈◊Õ¥·¥ß 3 ‡ âπ ‰¥â·°à

brachiocephalic trunk ÕÕ°‡ªìπ‡ âπ·√°·≈–¡’¢π“¥„À≠à∑’Ë ÿ¥

¡’‡ âπºà“π»Ÿπ¬å°≈“ß¿“¬„π 1.3 ´¡. ∂—¥¡“‡ªìπ left common

carotid artery ¡’‡ âπºà“π»Ÿπ¬å°≈“ß¿“¬„π 0.9 ´¡. ·≈–

·¢πß ÿ¥∑â“¬ §◊Õ left subclavian artery ¡’‡ âπºà“π»Ÿπ¬å°≈“ß

¿“¬„π 0.6 ´¡. °“√·µ°·¢πß 3 ‡ âπ¢Õß aortic arch π’È

‡ªìπ≈—°…≥–‡¥’¬«°—∫„π¡πÿ…¬å (Agur and Lee, 1999) ¢≥–∑’Ë

 ÿπ—¢·≈– ÿ°√¡’ 2 ·¢πß §◊Õ brachiocephalic trunk ‡ªìπ·¢πß

„À≠à∑’Ë ÿ¥ ÕÕ°‡ªìπ·¢πß·√°·≈–µàÕ¡“‡ªìπ left subclavian

artery ´÷Ëß‡ªìπ·¢πß∑’Ë‡≈Á°°«à“  à«π¡â“·≈– —µ«å‡§’È¬«‡Õ◊ÈÕß¡’‡æ’¬ß

À≈Õ¥‡≈◊Õ¥·¥ßÀ≈—°‡æ’¬ß·¢πß‡¥’¬«ÕÕ°¡“®“° aortic arch §◊Õ

brachiocephalic trunk (Nickel et al., 1981) descending aorta

‡ªìπ à«πµàÕ‡π◊ËÕß¡“®“° aortic arch ¡’‡ âπºà“π»Ÿπ¬å°≈“ß

¿“¬„π 2.1 ´¡. Àπ“ 0.2 ´¡. (√Ÿª∑’Ë 1,2)

‡¡◊ËÕ¡Õß®“°¥â“π¢«“ (atrial surface) ®–‡ÀÁπ à«π¢Õß

À—«„®ÀâÕß≈à“ß∑—Èß Õß¢â“ß·≈–À—«„®ÀâÕß∫π∑—Èß Õß¢â“ß∑’Ë‰¡à„™à

 à«π¢Õß auricle æ∫ subsinuosal interventricular branch

(posterior interventricular artery) Õ¬Ÿà„π subsinuosal interven-

tricular groove Õ¬Ÿàµ√ß·π«°÷Ëß°≈“ß√–À«à“ß¢Õ∫Àπâ“·≈–

¢Õ∫À≈—ß¢ÕßÀ—«„® ·µà¬“«≈ß‰ª‰¡à∂÷ßª≈“¬À—«„® ∑—Èß paraconal

·≈– subsinuosal interventricular grooves Õ¬Ÿàµ√ß°—∫µ”·Àπàß

¢Õß interventricular septum ª√‘¡“≥¢Õß subepicardial fat

∑’Ëæ∫„π coronary groove ·≈– interventricular grooves ¡’‰¡à

¡“°π—°  right coronary artery ÕÕ°¡“®“° ascending aorta «‘Ëß

‡©’¬ß≈ß¡“‚¥¬¡’ right auricle ªî¥∑—∫Õ¬Ÿà¥â“ππÕ° ·≈– ‘Èπ ÿ¥

≈ß‚¥¬·¬°‡ªìπ 2 ·¢πß§◊Õ circumflex branch «‘ËßµàÕ‰ª„π

coronary groove ·≈– subsinuosal interventricular branch «‘Ëß

Õ¬Ÿà„π subsinuosal interventricular groove ¡ÿàßÀπâ“≈ß Ÿà à«π

ª≈“¬¢ÕßÀ—«„®·µà‰¡à∂÷ßª≈“¬ ÿ¥ ·≈–ª√– “π‰ª°—∫ à«πª≈“¬

¢Õß paraconal interventricular branch ∑’ËÕâÕ¡¡“®“°¥â“π´â“¬

(√Ÿª∑’Ë 2)

®“°≈—°…≥–°“√·µ°·¢πß¢Õß coronary arteries ∑’Ë left

coronary artery ·µ°·¢πß‡ªìπ circumflex branch ·≈–

paraconal interventricular branch  à«π right coronary artery

·µ°·¢πß‡ªìπ circumflex branch ·≈– subsinuosal interven-

tricular branch π—Èπ ®÷ßÕ“®°≈à“«‰¥â«à“ «“Ã‡æ™¨¶“µ·§√–¡’
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√Ÿª∑’Ë 2 ‚§√ß √â“ß¿“¬πÕ°À—«„®¡Õß®“°¥â“π¢«“ (atrial surface) RV = right ventricle, LV = left ventricle, RA = right atrium,
LA = left atrium, SI = subsinuosal interventricular branch, RC = right coronary artery, DA = descending aorta

√Ÿª∑’Ë 1 ‚§√ß √â“ß¿“¬πÕ°À—«„®¡Õß®“°¥â“π ấ“¬ (auricular surface) RV = right ventricle, LV = left ventricle, RA = right
atrium, LA = left atrium, PI = paraconal interventricular branch, PT = pulmonary trunk, AA = ascending aorta, AR
= aortic arch, DA = descending aorta, BT= brachiocephalic trunk, LC = left common carotid artery, LS = left
subclavian artery
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Apex Apex

√Ÿª∑’Ë 4 ¿“¬„πÀ—«„®ÀâÕß≈à“ß¢«“µàÕ‡π◊ËÕß¢÷Èπ‰ª¬—ß conus arteriosus (CA) ®π∂÷ß pulmonary trunk (PT). PI = paraconal interven-
tricular branch, Pap = papillary muscle, TC = trabecula septomarginalis, PV = pulmonary valve, AV = atrioventricular
valve

√Ÿª∑’Ë 3 ¿“¬„πÀ—«„®ÀâÕß≈à“ß ấ“¬·≈–ÀâÕß∫π ấ“¬ LV = left ventricle, Pap = papillary muscle, AV = atrioventricular valve,
CA = coronary artery, AS = atrial septum, Pec = pectinate muscles
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√Ÿª∑’Ë 6 ¿“¬„πÀ—«„®ÀâÕß∫π¢«“ AV = atrioventricular valve, CS = opening of coronary sinus, OF = oval fossa,
Pec = pectinate muscles, TC = terminal crest

√Ÿª∑’Ë 5 À—«„®¡Õß®“°¥â“π∫π ª“°§’∫Õ—π¢«“®—∫ ligmentum arteriosum. LV = left ventricle, LA = left atrium, BP = bifurcation
of pulmonary trunk, PV = pulmonary veins, CV = caudal vena cava, AA = ascending aorta, AR = aortic arch, DA
= descending aorta
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