
Kasetsart J. (Nat. Sci.) 33 : 570 - 579 (1999) «. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 33 : 570 - 579 (2542)

°“√»÷°…“°“¬«‘¿“§»“ µ√å¢Õß ¡Õß°√–∫◊Õª≈—°
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Including White Matter Connection

¡“≈’«√√≥ ‡À≈’Ë¬¡»‘√‘‡®√‘≠ Õ¿‘π—π∑å  ÿª√–‡ √‘∞ ≥√ß§å ®÷ß ¡“π≠“µ‘

°¡≈ ‡ √’°ÿ≈ Õ¿—πµ√’ ¥â«ß‡ß‘π ·≈–æ‘∫Ÿ≈¬å ‡√◊Õß ÿ¿“¿‘™“µ‘

Maleewan Liumsiricharoen, Apinun Suprasert, Narong Chungsamarnyart,

Kamol Serikul, Apuntree Doungern and Pibul Ruengssuphaphichat

ABSTRACT

Twenty normal brains of the swamp buffalo of 250-300 kilograms were obtained from the slaughter house.

The anatomical study was performed on 10% formalin fix brain and luxol fast blue stain in different brain sections.

Dissection of brains to demonstrate white matter connection was also performed. Most of the sulci and gyri showed

the same anatomical detail as in cattle except for variable pattern. Luxol fast blue stain of both coronal and sagittal

section could demonstrate the detailed structures and nuclei in the brain. Short and long association fiber,

commissural fiber and projection fiber were also demonstrated by brain dissections. Cingulum, corona radiata and

internal capsule were the most readily demonstrable. In 20 buffalo brains, 4 of them showed dilatation of ventricle

with thin corpus callosum and long septum pellucidum.
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∫∑§—¥¬àÕ

π” ¡Õß¢Õß°√–∫◊Õ 20 ≈Ÿ°®“°‚√ß¶à“ —µ«å¡“

»÷°…“∑“ß°“¬«‘¿“§»“ µ√å ‚¥¬¥Õß„ππÈ”¬“ øÕ√å¡“≈‘π

10%  ¡Õß∫“ß à«ππ”¡“µ—¥µ“¡√–π“∫µà“ß Ê ·≈–¬âÕ¡ ’

 ¡Õß∫“ß à«ππ”¡“™”·À≈–· ¥ß‡ âπ∑“ßµ‘¥µàÕ¢Õß

white matter æ∫«à“ ¡Õß à«π„À≠à®–¡’≈—°…≥–¢Õß

√àÕß·≈–≈Õπ‡À¡◊Õπ‚§ ·µà≈—°…≥–≈Õπ®–¡’§«“¡

º—π·ª√°«à“¢Õß‚§  ¡Õß∑’Ë¬âÕ¡¥â«¬ ’ luxol fast blue

 “¡“√∂· ¥ß√“¬≈–‡Õ’¬¥¢Õß à«πª√–°Õ∫¢Õß ¡Õß

·≈–°≈ÿà¡ nucleus ´÷ËßÕ¬Ÿà¿“¬„π ¡Õß‰¥â  à«π ¡Õß∑’Ë

™”·À≈–‡æ◊ËÕ· ¥ß‡ âπ∑“ßµ‘¥µàÕ¢Õß white matter ∑—Èß

association fiber, commissural fiber ·≈– projecting

fiber π—Èπæ∫«à“ cingulum, corona radiata ·≈– internal



capsule ‡ÀÁπ™—¥∑’Ë ÿ¥ πÕ°®“°π’È¬—ßæ∫«à“„π®”π«π

 ¡Õß°√–∫◊Õ 20 ≈Ÿ° ¡’Õ¬Ÿà 4 ≈Ÿ°∑’Ë‚æ√ß ¡Õß¡’¢π“¥

„À≠à°«à“ª°µ‘ ∑”„Àâ corpus callosum ¡’≈—°…≥–∫“ß·≈–

septum pellucidum ¡’¢π“¥¬“«¡“°°«à“ ¡Õß≈Ÿ°Õ◊Ëπ Ê

§”π”

√–∫∫ª√– “∑ à«π°≈“ß¢Õß —µ«åª√–°Õ∫¥â«¬

 ¡Õß (brain) ·≈–‰¢ —πÀ≈—ß (spinal cord) ´÷Ëß‡®√‘≠

¡“®“° neural tube ∫√‘‡«≥ à«π∫π¢Õß neural tube

®–¡’°“√‚ªÉßæÕß‡æ◊ËÕ‡®√‘≠‰ª‡ªìπ ¡Õß à«πµà“ß Ê

 à«π≈à“ß¢Õß neural tube ∑’Ë‰¡à¡’°“√‚ªÉßæÕßÕÕ° ®–

‡®√‘≠‡ªìπ‰¢ —πÀ≈—ß

™àÕß„π neural tube ∑’Ë‡√’¬°«à“ neural canal ®–

‡®√‘≠‰ª‡ªìπ ventricle À√◊Õ‚æ√ß ¡Õß ·≈– central

canal „π‰¢ —πÀ≈—ßµàÕ‰ª

 à«π¢Õß ¡Õß (brain) ª√–°Õ∫¥â«¬ 3  à«π§◊Õ

 ¡Õß„À≠à cerebrum

°â“π ¡Õß brain stem

 ¡ÕßπâÕ¬ cerebellum

 à«π¢Õß°â“π ¡Õßª√–°Õ∫¥â«¬

diencephalon ÷́Ëßª√–°Õ∫¥â«¬ epithalamus,

thalamus, hypothalamus ·≈– subthalamus

Mid brain

Pons

Medulla oblongata

 à«πª√–°Õ∫¢Õß ¡Õßª√–°Õ∫¥â«¬ gray mat-

ter ÷́Ëß‡°‘¥®“°°“√√«¡°≈ÿà¡¢Õß‡´≈≈åª√– “∑Õ¬Ÿà∑’Ëº‘«

(¬°‡«âπ‰¢ —πÀ≈—ß∑’Ë gray matter ®–Õ¬Ÿà¥â“π„π ·≈–

white matter Õ¬Ÿà¥â“ππÕ°)  à«π°≈ÿà¡‡ âπª√– “∑ white

matter ®–Õ¬Ÿà≈÷°≈ß‰ªª√–°Õ∫‡ªìπ medullary core

¢Õß ¡Õß „π∫“ß∫√‘‡«≥ ‡´≈≈åª√– “∑®–Õ¬Ÿà√«¡°—∫

‡ªìπ°≈ÿà¡„π ¡Õß‡√’¬°«à“ nucleus

®“°«‘«—≤π“°“√°“√‡®√‘≠¢Õß ¡Õßæ∫«à“ „π —µ«å

‡≈’È¬ß≈Ÿ°¥â«¬π¡™—Èπ Ÿß ®–¡’ ¡Õß à«π¢Õß neopallium

‡®√‘≠¡“°¢÷Èπ·≈–¡“§≈ÿ¡ ¡Õß à«π‡°à“„π«‘«—≤π“°“√§◊Õ

paleopallium ·≈– archipallium ¢≥–‡¥’¬«°—π ¡Õß

„À≠à∑’Ë‡§¬¡’º‘«‡√’¬∫°Á®–‡√‘Ë¡¡’√Õ¬À¬—°‡°‘¥¢÷Èπ ´÷Ëß√Õ¬

À¬—°π’È®–¡’¡“°¢÷Èπ„π —µ«å™—Èπ Ÿß¢÷Èπµ“¡≈”¥—∫ (Carpen-

ter, 1978 ; King, 1987)

®“°°“√»÷°…“∑’Ëºà“π¡“æ∫«à“ √Ÿª√à“ß·≈–

 à«πª√–°Õ∫µà“ß Ê ¢Õß ¡Õß¡’§«“¡·µ°µà“ß°—π„π

√–À«à“ß —µ«å ’Ë°√–‡æ“–°—∫¡â“´÷Ëß‡ªìπ —µ«å°√–‡æ“–‡¥’Ë¬«

¢≥–‡¥’¬«°—π„π —µ«å ’Ë°√–‡æ“–∑’Ë¡’¢π“¥„À≠à ‡™àπ «—«

°—∫ —µ«å ’Ë°√–‡æ“–∑’Ë¡’¢π“¥‡≈Á°‡™àπ·æ– ·°– °Á®–¡’

§«“¡·µ°µà“ß°—π„π≈—°…≥–·≈–Õß§åª√–°Õ∫ (Getty,

1975) „πª√–‡∑»‰∑¬°√–∫◊Õª≈—°®—¥‡ªìπ —µ«å‡»√…∞°‘®

∑’Ë ”§—≠ ∑—Èß„π¥â“π°“√„™â·√ßß“π·≈–°“√„Àâ‡π◊ÈÕ ·µà¬—ß

‰¡à¡’°“√»÷°…“≈—°…≥–·≈– à«πª√–°Õ∫¢Õß ¡Õß·≈–

‡ âπ∑“ßµ‘¥µàÕ¢Õß‡ âπª√– “∑„π ¡Õß ·¡â«à“®–¡’°“√

»÷°…“„π‡ âπª√– “∑ ¡Õß§Ÿà∑’Ë 5 ¢Õß°√–∫◊Õ (Rao and

Tewari, 1971) ·≈–°“√»÷°…“≈—°…≥–≈Õπ ¡Õß à«π

cerebral cortex ¢Õß Indian buffalo (Ommer et al., 1971)

«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“„π§√—Èßπ’È ‡æ◊ËÕ»÷°…“

≈—°…≥–∑“ß°“¬«‘¿“§»“ µ√å¢Õß ¡Õß¢Õß°√–∫◊Õª≈—°

√«¡∑—Èß°“√™”·À≈–· ¥ßµ”·Àπàß¢Õß‡ âπ∑“ßµ‘¥µàÕ

¢Õß‡ âπª√– “∑„π ¡Õß∑’Ë ”§—≠ ‡æ◊ËÕ “¡“√∂„™â‡ªìπ

·∫∫·ºπ ”À√—∫°“√»÷°…“‡√◊ËÕß√–∫∫ª√– “∑¢Õß

°√–∫◊Õª≈—°·≈–°“√»÷°…“‡ª√’¬∫‡∑’¬∫°—∫ ¡Õß¢Õß

 —µ«å™π‘¥Õ◊ËπµàÕ‰ª

Õÿª°√≥å·≈–«‘∏’°“√

π”À—«°√–∫◊Õ®“°‚√ß¶à“ —µ«å®”π«π 20 À—« ‡ªî¥

∫√‘‡«≥À—«°–‚À≈°‡æ◊ËÕπ” ¡ÕßÕÕ°¡“ ‡Õ“·ºàπ°√–¥Ÿ°

°–‚À≈°ÕÕ° µ—¥‡¬◊ËÕ dura mater µ—¥ falx cerebri ·≈–

tentorial cerebelli ®“°π—Èπµ—¥‡ âπª√– “∑·≈–‡ âπ‡≈◊Õ¥

internal carotid µ√ßµ”·Àπàß∑’Ë‡¢â“ÕÕ°∫√‘‡«≥∞“π°–‚À≈°

‚¥¬µ—¥‡ âπª√– “∑ ¡Õß„Àâ™‘¥™àÕß∑“ßÕÕ°∑’Ë∞“π

°–‚À≈° ‡æ◊ËÕ®–‰¥â»÷°…“‡√◊ËÕß‡ âπª√– “∑ ¡ÕßµàÕ‰ª

 à«π„πµ”·Àπàß¢ÕßµàÕ¡„µâ ¡Õß °àÕπ™”·À≈–µàÕ¡

„µâ ¡ÕßÕÕ°®“°∞“π°–‚À≈°„Àâµ—¥ diaphrama sellae

´÷Ëßªî¥Àÿâ¡µàÕ¡„µâ ¡ÕßÕÕ°°àÕπ®÷ß®– “¡“√∂π”µàÕ¡„µâ

 ¡ÕßÕÕ°®“°·Õàß sellar turcica ‰¥â π” ¡Õß∑—ÈßÀ¡¥
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·™à„ππÈ”¬“ øÕ√å¡“≈‘π 10% ª√–¡“≥ 2 ‡¥◊Õπ ‚¥¬„™â

«‘∏’√âÕ¬‡™◊Õ°∫√‘‡«≥‡ âπ‡≈◊Õ¥∑’Ë∞“π ¡Õß·≈–„Àâ·¢«π

≈Õ¬„ππÈ”¬“ øÕ√å¡“≈‘π ¥â«¬«‘∏’π’È®–∑”„Àâ ¡Õß§ß

√Ÿª√à“ßÕ¬Ÿà‰¥â®π°√–∑—Ëß ¡Õß¡’≈—°…≥–·¢Áß ·∫àß ¡Õß‡ªìπ

7 °≈ÿà¡·≈–π”¡“¥”‡π‘π°“√µàÕ‰ªπ’È

1. π” ¡Õß 3 ≈Ÿ°¡“‡≈“–‡ âπ‡≈◊Õ¥ ·≈–‡¬◊ËÕÀÿâ¡

archnoid mater ÕÕ°‡æ◊ËÕ· ¥ßµ”·Àπàßµà“ß Ê ¢Õß√Õ¬

À¬—°¢Õß ¡Õß∑—Èß¥â“π∫π ¥â“π≈à“ß·≈–¥â“π¢â“ß

2.  ¡Õß 1 ≈Ÿ°µ—¥ midsagittall section · ¥ß

 à«πª√–°Õ∫„π midline ¢Õß ¡Õß

3.  ¡Õß 5 ≈Ÿ°™”·À≈–‡æ◊ËÕ· ¥ß‡ âπ∑“ßµ‘¥µàÕ

¢Õß‡ âπª√– “∑„π ¡Õß

4.  ¡Õß 4 ≈Ÿ°™”·À≈–‡æ◊ËÕ· ¥ßµ”·Àπàß¢Õß

‚æ√ß ¡Õß·≈–· ¥ßµ”·Àπàß¢Õßchoroid plexus

5.  ¡Õß 3 ≈Ÿ°™”·À≈–„Àâ‡À≈◊Õ°â“π ¡Õß· ¥ß

 à«πª√–°Õ∫µà“ßÊ ¢Õß°â“π ¡Õß·≈–‡ âπª√– “∑ ¡Õß

6.  ¡Õß 3 ≈Ÿ°µ—¥µ“¡√–π“∫ coronal section

∫“ß≈Ÿ°π”‰ª¬âÕ¡ ’ luxol fast blue MBS µ“¡«‘∏’¢Õß

Dziabis, 1958 ‡æ◊ËÕ· ¥ßµ”·Àπàß¢Õßnucleus ∑’Ë ”§—≠

„π ¡Õß

7.  ¡Õß 1 ≈Ÿ°µ—¥µ“¡√–π“∫ sagittal section

·≈–π”‰ª¬âÕ¡ ’ luxol fast blue

π” ¡Õß∑ÿ°™‘Èπ∂à“¬√Ÿª label µ”·Àπàß∑’Ë ”§—≠

π”¡“»÷°…“‚¥¬‡ª√’¬∫‡∑’¬∫°—∫ºŸâ∑’Ë»÷°…“¡“°àÕπ„π

 ¡Õß ÿπ—¢ ¡â“ «—« ·æ– ·°– ·≈–§π (Carpenter, 1978

; DeArmond et al., 1976 ; Getty, 1975 ; Nickel et al.,

1992 ; Yoshikawa, 1967)

º≈·≈–«‘®“√≥å

 ¡Õß°√–∫◊Õ à«π ¡Õß„À≠à (cerebrum) ¡’

≈—°…≥–‡ªìπ≈Õπ ¡Õß (gyrus) ·≈–√àÕß ¡Õß (sulcus)

‡À¡◊Õπ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡∑—Ë«‰ª ®“°°“√»÷°…“æ∫«à“

‚§·≈–°√–∫◊Õ®“°‚√ß¶à“ —µ«å∑’Ë¡’πÈ”Àπ—°„°≈â‡§’¬ß°—π

§◊Õª√–¡“≥ 250-300 °‘‚≈°√—¡ °√–∫◊Õ®–¡’ ¡Õß

¢π“¥„À≠à°«à“ ¡Õß‚§ (Figure 1) §«“¡°«â“ß¢Õß

 ¡Õß„À≠à∑—Èß 2 ´’°√«¡°—π°«â“ßª√–¡“≥ 5 π‘È« §«“¡

¬“«®“° anterior pole ‰ª posterior pole ª√–¡“≥ 6 π‘È«

(À≈—ß®“° fix ¥â«¬ øÕ√å¡“≈‘π10% ‡ªìπ‡«≈“ 2 ‡¥◊Õπ)

 ¡Õß∑“ß¥â“πÀπâ“¢Õß°√–∫◊Õ¡’≈—°…≥–·§∫°«à“¥â“πÀ≈—ß

¡’√àÕß longitudinal fissure µ√ß°≈“ß·¬° ¡ÕßÕÕ°‡ªìπ

´’°´â“¬·≈– ’́°¢«“ „πµ”·Àπàß¢Õß√àÕßπ’È®–‡ªìπ∑’ËÕ¬Ÿà¢Õß

falx cerebri ´÷Ëß‡ªìπ·ºàπ dura mater ∑’ËÀπ“µ—« ∑”

Àπâ“∑’Ë°—ÈπÕ¬Ÿà√–À«à“ß ¡Õß∑—Èß Õß´’° µÕπ∫π·≈–µÕπ

≈à“ß¢Õß falx cerebri ®–‡ªìπµ”·Àπàß¢Õß·Õàß‡≈◊Õ¥¥”

 à«π¢Õß cerebrum ·¬°®“° cerebellum ¥â«¬·ºàπ dura

mater ∑’ËÀπ“µ—«¢÷Èπ‡™àπ°—π ‡√’¬° tentorial cerebelli, dura

mater ¢Õß°√–∫◊Õ ¥Ÿ¥â«¬µ“‡ª≈à“¡’≈—°…≥–Àπ“·≈–

‡Àπ’¬«≈—°…≥–≈Õπ·≈–√àÕß∑’Ëº‘« ¡Õß®–¡’§«“¡

·µ°µà“ß°—π„π ¡Õß°√–∫◊Õª≈—°·µà≈–≈Ÿ° ·µà‚¥¬∑—Ë«‰ª

®–¡’≈—°…≥–√àÕß∑’Ë‡ÀÁπ‡¥àπ™—¥§≈â“¬§≈÷ß°—∫ ¡Õß¢Õß«—«

≈—°…≥–°“¬«‘¿“§¢Õß ¡Õß°√–∫◊Õ¡’¥—ßπ’È

1. ¥â“π¢â“ß¢Õß ¡Õß lateral surface ¡’≈Õπ

·≈–√àÕß ¡Õß∑’Ë ”§—≠ §◊Õ lateral rhinal sulcus ‡ªìπ

√àÕß∑’Ë·∫àß ¡Õß´÷Ëß‡ªìπ à«π„À¡à„π«‘«—≤π“°“√ (ne-

opallium) °—∫ ¡Õß à«π‡°à“„π«‘«—≤π“°“√ (paleopallium

·≈– archipallium) ®–Õ¬Ÿà¥â“π≈à“ß¢Õß ¡Õß

Sylvian fissure (lateral sylvian, lateral cerebral

fissure) ‡ªìπ√àÕß≈÷°‡ÀÁπ™—¥‡®π∑“ß¥â“π¢â“ß ¡’√àÕß‡≈Á° Ê

Figure 1 Dorsal view of ox’s brain and buffalo’s

brainA, Ox’s brain ; B, Buffalo’s brain ;

1. Cerebral hemisphere ; 2. Cerebellum ;

3. Medulla.
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·¬°ÕÕ°®“° sylvian fissure µÕπ≈à“ß¢Õß sylvian fis-

sure ®– —¡æ—π∏å°—∫‡π◊ÈÕ ¡Õß à«π insula

Suprasylvian sulcus ‡ªìπ√àÕß≈÷°¬“«µ≈Õ¥®“°

¥â“πÀπâ“‰ª¬—ß¥â“πÀ≈—ß¢Õß´’° ¡Õß ‚¥¬®–Õ¬Ÿà∫πµàÕ

sylvian fissure ´÷Ëß®– —¡æ—π∏å°—∫ diagonal sulcus ·≈–

coronal sulcus

Diagonal sulcus Õ“®µàÕ‡π◊ËÕß®“°µÕπÀπâ“¢Õß

suprasylvian sulcus

Coronal sulcus µàÕ‡π◊ËÕß‰ª‡ªìπ presylvian

sulcus ·≈–µàÕ‡π◊ËÕß‰ª¬—ß lateral rhinal sulcus

Ectosylvian sulcus „π«—«´÷Ëß¡’ºŸâ»÷°…“¡“°àÕπ®–

¢π“π°—∫ à«π∑â“¬¢Õß lateral rhinal sulcus ·µà„π

°√–∫◊Õª≈—°∑’Ë»÷°…“Õ¬Ÿà®–¡’≈—°…≥–√àÕß‰¡à·πàπÕπ

Obligue sulcus √àÕß¢π“π°—∫ sylvian fissure ‰ª

∑“ß¥â“πÀ≈—ß

Insula ¡’À≈“¬ gyrus ∫“ß à«π∂Ÿ°§≈ÿ¡¥â«¬ sylvian

gyrus ·≈–¡’§«“¡·µ°µà“ß„π ¡Õß·µà≈–≈Ÿ°™÷Ëß

 Õ¥§≈âÕß°—∫∑’Ë Ommer et al.(1971) »÷°…“æ∫«à“ oper-

culum „πµ”·Àπàß insula ¢Õß indian buffalo ®–¡’

≈—°…≥–‰¡à ¡∫Ÿ√≥å‡¡◊ËÕ‡∑’¬∫°—∫ ¡Õß¡â“

Sylvian gyri ‡ªìπ°≈ÿà¡ gyrus ∑’Ë¡’æ◊Èπ∑’Ë°«â“ß

‡π◊ËÕß®“° ¡Õß°√–∫◊Õ·µà≈–≈Ÿ° ®–¡’§«“¡·µ°µà“ß¢Õß

√àÕß·≈–≈Õπ¬àÕ¬ Ê ‰¡à·πàπÕπ sylvian gyri ®÷ßÀ¡“¬

∂÷ß à«π¢Õß ¡Õß∑’ËÕ¬Ÿà√–À«à“ß sylvian fissure °—∫

suprasylvian fissure

Marginal sulcus ‡ªìπ√àÕßµÕπ∫π∑“ß¥â“π∑â“¬

¢Õß ¡Õß √àÕßπ’È®–Õ¬Ÿà√–À«à“ß gyrus ¢Õß ¡Õß §◊Õ

marginal gyrus ÷́ËßÕ¬Ÿà¥â“π„π ·≈– ectomarginal gyrus

´÷ËßÕ¬Ÿà¥â“ππÕ°

Ectomarginal gyrus ®–‡™◊ËÕ¡°—∫ marginal gyrus

∑—Èß∑“ßµÕπÀπâ“·≈–µÕπÀ≈—ß ‚¥¬¡’ ectomarginal

sulcus ·∑√°Õ¬Ÿà„π ectomarginal gyrus ¥â«¬

Prorean gyrus ‡ªìπ gyrus ∑’ËÕ¬Ÿà∑“ßÀπâ“ ÿ¥¢Õß

´’° ¡Õß ‚¥¬®–Õ¬Ÿà∫πµàÕ lateral rhinal sulcus

2. ¥â“π∫π¢Õß ¡Õß (Dorsal surface) ¡’ sul-

cus ·≈– gyrus ∑’Ë ”§—≠¥—ßπ’È (Figure 2)

Cruciate sulcus ‡ªìπ√àÕßµ◊Èπ∑“ß¥â“πÀπâ“·∑√°

Õ¬Ÿà√–À«à“ß 2 gyrus §◊Õ

Precruciate gyrus Õ¬ŸàµÕπÀπâ“¢Õß cruciate

sulcus

Postcruciate gyrus Õ¬ŸàµÕπÀ≈—ß¢Õß cruciate

sulcus

Ansate sulcus ‡ªìπ√àÕß≈÷°∑’Ë‡ÀÁπ™—¥‡®π ∂—¥®“°

cruciate sulcus ‰ª∑“ß¥â“πÀ≈—ß √àÕßπ’È®–«°‡¢â“∑“ß medial

Figure 2 Dorsal view of the brain sulcus (fissure)

: A, Longitudinal fissure ; B, Cruciate

sulcus ; C, Coronal sulcus ; D,

Suprasylvian sulcus ; E, Ansate sulcus

(post cruciatesulcus) ; F, Endomarginal

sulcus ; G, Marginal sulcus ; H,

Ectomarginal sulcus ; I, Vermis of cer-

ebellum ; J, Cerebellar hemisphere Gyrus

; 1. Precruciate gyrus ; 2. Postcruciate

gyrus ; 3A Marginal gyrus (lateral part)

3B Marginal gyrus (medial part) ; 4.

Ectomarginal gyrus ; 5. Sylvian gyrus ; 6.

Ectosylvian gyrus ; 7. Rostral composite

gyrus.
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surface ¢Õß´’° ¡Õß¥â«¬  à«π∑“ß¥â“πÀπâ“√àÕßπ’È®–‡ªî¥ Ÿà

coronal sulcus

Coronal sulcus ª√–°Õ∫‡ªìπ¢Õ∫¥â“π¢â“ß¢Õß

cruciate gyrus

3. ¥â“π„π¢Õß´’° ¡Õß (Medial surface) ¡’

sulcus ·≈– gyrus ∑’Ë ”§—≠¥—ßπ’È

Cirgulate gyrus ‡ªìπ gyrus ∑’ËÕ¬Ÿà‡Àπ◊Õ µàÕ corpus

callosum ∑“ß¥â“πÀπâ“®–¡’ genual sulcus ·≈– genual

gyrus  —¡æ—π∏åÕ¬Ÿà

Splenial sulcus ·≈– suprasplenial sulcus ∑“ß

¥â“πÀ≈—ß —¡æ—π∏å°—∫∫√‘‡«≥ splenium ¢Õß corpus callo-

sum

4. ¥â“π≈à“ß¢Õß ¡Õß (Ventral surface) ¡’

 à«πª√–°Õ∫∑’Ë ”§—≠¢Õß ¡Õß¥—ßπ’È (Figure 3)

Olfactory bulb ´÷Ëß®–·¬°ÕÕ°‡ªìπ medial ·≈–

lateral olfactory stria √–À«à“ß stria ∑’Ë·¬°ÕÕ°π’È®–

‡ªìπ ¡Õß à«π∑’Ë‡√’¬°«à“ olfactory trigone ¡’≈—°…≥–

‡ªìπ “¡‡À≈’Ë¬¡

Piriform lobe ‡ªìπ lobe „À≠àÕ¬Ÿà lateral µàÕ

medial olfactory stria

Hippocampus ‡ªìπ à«π ¡Õß∑’Ë¡â«πÕ¬Ÿà√Õ∫ tha-

lamus ∑‘»∑“ß‡©’¬ß®“° medial ‰ª caudolateral ‚¥¬

∑“ßµÕπÀπâ“®–‡¢â“¡“™‘¥°—π

‡π◊ËÕß®“° hippocampus ‡ªìπ ¡Õß à«π∑’Ë¡â«πÕ¬Ÿà

„π lateral ventricle ¥—ßπ—Èπ °“√»÷°…“ hippocampus

®–µâÕß™”·À≈– ¡Õß‡ªî¥‡¢â“ Ÿà lateral ventricle À√◊Õ

»÷°…“®“° coronal section ·≈– sagittal section

‡π◊ËÕß®“° cerebrum ª√–°Õ∫¥â«¬ gray matter

Õ¬Ÿà∑’Ëº‘«·≈–¿“¬„π‡ªìπ white matter ∑’Ëª√–°Õ∫¥â«¬

°≈ÿà¡ fiber ∑’Ë‡™◊ËÕ¡√–À«à“ß gyrus ‡™◊ËÕ¡√–À«à“ß lobe

√«¡∑—Èß‡™◊ËÕ¡√–À«à“ß à«πµà“ß Ê ¢Õß ¡Õß white matter

∑’ËÕ¬Ÿà¿“¬„π‡√’¬°«à“ medullary core ÷́Ëß®–ª√–°Õ∫¥â«¬

fiber µà“ß Ê °“√»÷°…“‡ âπ∑“ßµ‘¥µàÕ¢Õß fiber ‡À≈à“π’È

µâÕß™”·À≈– ¡Õß‡ªìπæ‘‡»…®“°º‘« ¡Õß≈ß‰ª ¡Õß∑’Ë

®–™”·À≈–‰¥âµâÕßºà“π°“√¥ÕßπÈ”¬“ formalin ®π¡’

≈—°…≥–‡Àπ’¬«·≈–·¢Áß®÷ß®– “¡“√∂™”·À≈–‰¥â

‡ âπ∑“ßµ‘¥µàÕ¢Õß white matter ∑’Ë “¡“√∂

™”·À≈–‰¥â¡’¥—ßπ’È

Short association fiber ª√–°Õ∫¥â«¬ fiber ∑’Ë

‡™◊ËÕ¡„π gyrus ‡¥’¬«°—πÀ√◊Õ√–À«à“ß gyrus

Long association fiber ª√–°Õ∫¥â«¬ fiber

∑’Ë‡™◊ËÕ¡√–À«à“ß lobe ‡™àπ

Cingulum Õ¬Ÿà„µâ cirgulate gyrus ‡™◊ËÕ¡√–À«à“ß

∫√‘‡«≥ precommissural ‰ª Ÿà parahippocampal gyrus

®π∂÷ß amygdaloid body

Internal capsule ‡ªìπ projection fiber ∑’Ë

ª√–°Õ∫¥â«¬ fiber ∑’Ëπ”°√–· ª√– “∑‡¢â“·≈–ÕÕ°®“°

Figure 3 Base of the brain A, Olfactory bulb ; B,

Olfactory peduncle ; C, Lateral olfactory

tract ;D, Medial olfactory tract ; E, Olfac-

tory trigone ; F, Optic nerve ;G, Optic

chiasma ; H, Optic tract ; I, Piriform lobe

; J, Lateral rhinal sulcus ; K, Infundibu-

lum ; L, Mamillary body ; M, Cerebral

peduncle (crus cerebri) ; N, CN III ; O,

Pons ; P, CN V ; Q, CN VI ; R, Trapezoid

body ; S, CN XI (spinal root) ; T, CN XII.
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cerebral cortex ∑”Àπâ“∑’Ëµ‘¥µàÕ√–À«à“ß cerebral cortex

°—∫ ¡Õß à«πÕ◊Ëπ Ê internal capsule ®–∂Ÿ°·∑√°¥â«¬

fiber ¢Õß corpus callosum ∑”„Àâ‡°‘¥‡ªìπ°≈ÿà¡¢Õß fiber

∑’Ëª√– “π°—π·≈–·ºà‰ª‡ªìπ√—»¡’‡√’¬°«à“ corona radiata

(Figure 7)

Corpus callosum ‡ªìπ commissural fiber ∑’Ë

‡™◊ËÕ¡√–À«à“ß ¡Õß∑—Èß 2 ´’°

Fornix ‡ªìπ fiber ∑’Ë‡™◊ËÕ¡√–À«à“ß hippocampus

°—∫ septal part ¢Õß rhinencephalon ·≈– à«π≈à“ß¢Õß

diencephalon

5. Diencephalon ª√–°Õ∫¥â«¬ (Figure 3,5)

Optic chiasma ‡ªìπµ”·Àπàß∑’Ë optic nerve ¡“

∑Õ¥‰¢«â°—π

Mammillary body „π°√–∫◊Õ¡’≈—°…≥–°≈¡ √àÕß

∑’ËÕ¬Ÿà√–À«à“ß mammillary body ∑—Èß 2 ‡ÀÁπ‰¡à™—¥‡®π

Tuber cinereum √Õ¬πŸπÕ¬Ÿà√–À«à“ßµÕπ∫π¢Õß

intercrural fossa ‡ªìπµ”·Àπàß∑’Ë pituitary gland ¡“µ‘¥Õ¬Ÿà

pituitary gland ¡’¢π“¥„À≠à·≈–¡’ Infundibulum

¬÷¥µ‘¥Õ¬Ÿà°—∫ tuber cinereum

Thalamus ‡ªìπ°âÕπ√Ÿª≈‘Ë¡‡™◊ËÕ¡µ√ß°≈“ß¥â«¬

interthalamic adhesion ™àÕß√–À«à“ß thalamus ∑—Èß 2

¢â“ß§◊Õ ventricle ∑’Ë 3 ¥â“π caudolateral ¢Õß thalamus

®–¡’ à«ππŸπ¢Õß medial ·≈– lateral geniculate body

Pineal gland √Ÿª√à“ß§àÕπ¢â“ß°≈¡ µÕπª≈“¬®–

‡√’¬«‡≈Á°‡π◊ËÕß®“°¡’ à«π¢Õß ependyma ¬âÕ¬≈ß¡“ ‡¡◊ËÕ

‡≈“– ependyma ·≈–‡ âπ‡≈◊Õ¥ÕÕ° æ∫«à“ pineal gland

¡’≈—°…≥–§àÕπ¢â“ß°≈¡ (Figure 4,5) µà“ß®“°∑’Ë Getty

(1975) °≈à“««à“ pineal gland ¢Õß —µ«å ’Ë°√–‡æ“–∑’Ë¡’

¢π“¥„À≠à¡’≈—°…≥–¬“«√’·≈–ª≈“¬·À≈¡

Habenula  à«π —π‡Àπ◊Õ pineal gland ¡’ 2 ¢â“ß

´÷ËßµàÕ‡π◊ËÕß¢÷Èπ∫π‰ª‡ªìπ stria habenularis thalami

6. Mesencephalon ª√–°Õ∫¥â«¬ (Figure 5)

Tectum ́ ÷Ëßª√–°Õ∫¥â«¬ ·ºàπ¢Õß tectal lamina

´÷Ëß¡’ à«ππŸπ 2 §Ÿà §◊Õ rostral colliculus ®–¡’¢π“¥

„À≠à√Ÿª√’§àÕπ¢â“ß‡ªìπ‡À≈’Ë¬¡  à«π caudal colliculus

®–¡’¢π“¥‡≈Á°·≈–¬◊Ëπ‰ª¥â“π¢â“ß ¡’ à«π‡™◊ËÕ¡µ√ß°≈“ß

Tegmentum ®–‡ÀÁπ‡©æ“– à«π crus cerebri

´÷ËßÕ¬Ÿà∑“ß¥â“π≈à“ß¢Õß ¡Õß  à«πª√–°Õ∫≈–‡Õ’¬¥

¿“¬„π¢Õß tegmentum ®–µâÕßµ—¥ cross section √–¥—∫

midbrain ®÷ß®–‡ÀÁπ

7. Metencephalon ‡®√‘≠‰ª‡ªìπ pons ·≈–

cerebellum (Figure 3, 4)

Pons ‡ÀÁπ™—¥∑“ß¥â“π≈à“ß¢Õß ¡Õß ¡’≈—°…≥–

‡ªìπ‡π◊ÈÕπŸπ ¡’√àÕß·∫àßµ√ß°≈“ß √àÕß≈—°…≥–µ◊Èπ ¥â“π

¢â“ß¢Õß pons µàÕ‡π◊ËÕß‰ª‡ªìπ middle cerebellar pedun-

Figure 4 Dorsal view of the brain (part of both

hemisphere and some part of temporal

lobe have been removed, opening the

lateral ventricle) A, Anterior horn of lat-

eral ventricle ; B, Caudate nucleus ; C,

Thalamus ; D,Black arrow (Choroid

plexus of lateral ventricle) ; E, Hippoc-

ampus ; F, Fornix ; G, Third ventricle ; H,

Pineal gland ; I, Rostral colliculus ; J,

Vermis of cerebellum ; K, Cerebellar

hemisphere ; L, Cervical spinal nerve ;

M, Spinal cord.
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cle ´÷Ëß‡ªìπ‡ âπ∑“ßµ‘¥µàÕ°—∫ ¡Õß à«π cerebellum „π

µ”·Àπàß¢Õß pons ®–¡’‡ âπª√– “∑§Ÿà∑’Ë 5 Õ¬Ÿà∑’Ë¢Õ∫

¥â“π≈à“ß¢Õß pons ∫√‘‡«≥µ”·Àπàß∑’ËÕÕ°¢Õß‡ âπ

ª√– “∑ ¡Õß§Ÿà∑’Ë 5 ®–¡’‡ âπª√– “∑ ¡Õß§Ÿà∑’Ë 7 ·≈– 8

ÕÕ°∑“ß¥â“π¢â“ß ·≈– —¡æ—π∏å°—∫ à«ππŸπ‡√’¬°«à“ trap-

ezoid body ́ ÷Ëß®–·¬°®“° pyramid ¢Õß medulla oblon-

gata ¥â«¬√àÕß∑’Ë‡ÀÁπ™—¥‡®π

8. Cerebellum ¢Õß°√–∫◊Õ®–‡À¡◊Õπ„π —µ«å 4

Figure 5 Brainstem and part of basal nuclei (dorsal

view) A, Lentiform nucleus ; B, Internal

capsule ; C, Caudate nucleus ; D, Thala-

mus ; E, Habenula ; F, Pineal gland ; G,

Lateral geniculate body ; H, Medial

geniculate body ; I, Rostral colliculus ; J,

Caudal colliculus ; K, Median eminens

(of fourth ventricle) ; L, Middle cerebel-

lar peduncle ; M, Rostral cerebellar pe-

duncle ; N, Caudal cerebellar peduncle ;

O, Gracile tubercle ; P, Cuneate tubercle

; Q, Tuberculum cinereum.

Figure 6 Base of the brain in detail A, Optic nerve

; B, Optic chiasma ; C, Optic tract ; D,

Infundibulum ; E, Pituitary gland ; F, CN

III ; G, Piriform lobe ; H, Cerebral pedun-

cle ; I, Pons ; J, CN V ; K, CN VI

Blood vessel : 1. Rostral cerebral artery ;

2. Middle cerebral artery ; 3. Internal

carotid artery ; 4. Caudal communicating

branch ; 5. Caudal cerebral artery ; 6.

Rostral cerebellar artery ; 7. Basilar ar-

tery ; 8. Middle cerebellar artery ; 9.

Basilar artery.

°√–‡æ“–∑—Ë«‰ª cerebellum ¡’≈—°…≥– irregular surface

·∫àß‡ªìπ cerebellar hemisphere ·≈–µ√ß°≈“ß∑’Ë‡ªìπ à«π

vermis ®–¡’≈—°…≥–·∫àß·¬°‰¡à™—¥‡®π √àÕß¡’≈—°…≥–

‰¡à‡ªìπ√–‡∫’¬∫

9. Medulla oblongata Õ¬ŸàµË”°«à“ pons ·≈–

‡ªìπ à«πÀ≈—ß ÿ¥¢Õß brain  ‘Èπ ÿ¥∑’Ë foramen magnum

¥â“π≈à“ß¢Õß medulla ¡’ à«πª√–°Õ∫ ∑’Ë ”§—≠ (Figure

3,5)

Median fissure √àÕß≈÷°µ√ß°≈“ß ÷́Ëß®–µàÕ‡π◊ËÕß

°—∫ ventomedian fissure ¢Õß‰¢ —πÀ≈—ß

Ventral lateral sulcus √àÕß∑’Ë‡ªìπµ”·Àπàß∑’Ë¡’‡ âπ

ª√– “∑ ¡Õß§Ÿà∑’Ë 12 ÕÕ°¡“

Dorsal lateral sulcus ‡ªìπµ”·Àπàß∑’Ë¡’‡ âπª√– “∑

 ¡Õß§Ÿà∑’Ë 9 ·≈– 10 ÕÕ°¡“

Pyramid ‡ªìπ√Õ¬πŸπ 2 ¢â“ß¢Õß median fissure

´÷Ëß√Õ¬πŸππ’È®–‡¢â“¡“™‘¥°—πµ√ß°≈“ß·≈–‡√’¬«‡≈Á°≈ß



«. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 33 ©∫—∫∑’Ë 4 577

Trapezoid body  à«ππŸπ¥â“π¢â“ß¢Õß pyramid

´÷Ëß®– —¡æ—π∏å°—∫ ‡ âπª√– “∑ ¡Õß§Ÿà∑’Ë 8

‡ âπª√– “∑ ¡Õß§Ÿà∑’Ë 6 ÕÕ°¡“„π√àÕß√–À«à“ß

trapezoid body °—∫ pyramid

‡ âπª√– “∑ ¡Õß§Ÿà∑’Ë 7 ·≈– 8 ºà“π ÕÕ°¡“

µ√ßµ”·Àπàß¥â“π¢â“ßµàÕ trapezoid body

‡ âπª√– “∑ ¡Õß§Ÿà∑’Ë 9,10 ·≈– 11 ®–Õ¬ŸàµË”°«à“

‡ âπª√– “∑ ¡Õß§Ÿà∑’Ë 8 ‚¥¬®–ºà“π‡¢â“√Ÿ„πÀ—«

°–‚À≈°∑“ß jugular foramen

 ¡Õß∑’Ëµ—¥ coronal section ·≈– horizontal

section ‡¡◊ËÕ¬âÕ¡¥â«¬ ’ luxol fast blue  à«π¢Õß ‡ âπ

ª√– “∑ ¡Õß®–µ‘¥ ’øÑ“‡¢â¡  à«π°≈ÿà¡ cell ª√– “∑

®–µ‘¥ ’®“ß∑”„Àâ “¡“√∂· ¥ßµ”·Àπàß nucleus ∑’ËÕ¬Ÿà

≈÷°®“°º‘«¢Õß ¡Õß ‡™àπ°≈ÿà¡ basal nuclei (Figure 8,9,11)

™÷Ëßª√–°Õ∫¥â«¬ caudate nucleus ·≈– lentiform nucleus

‚¥¬¡’ internal capsule, external capsule ·≈– extreme

capsule ™÷Ëß‡ªìπ°≈ÿà¡‡ âπª√– “∑∑’Ëµ‘¥ ’øÑ“  —¡æ—π∏åÕ¬Ÿà

¥â«¬  à«π„πµ”·Àπàß subthalamus (Figure 10) æ∫

subthalamic nucleus ∑’Ë¡’≈—°…≥–‡ªìπ√Ÿª lens µ‘¥ ’®“ß

 —¡æ—π∏å°—∫ crus cerebri ™÷Ëß‡ªìπ°≈ÿà¡ fiber ∑’Ëµ‘¥ ’‡¢â¡

10. ‚æ√ß ¡Õß (Ventricle) ¿“¬„π∫√√®ÿπÈ”„π

 ¡Õß·≈–‰¢ —πÀ≈—ß (cerebrospinal fluid) ´÷Ëß √â“ß®“°

choroid plexus (Figure 4) ‚æ√ß ¡Õß®–µ‘¥µàÕ°—∫ cen-

tral canal „π‰¢ —πÀ≈—ß·≈–µ‘¥µàÕ°—∫ subarachnoid space

∑’ËÕ¬Ÿà√Õ∫ ¡Õß·≈–‰¢ —π·≈–®–°≈—∫ Ÿà√–∫∫À¡ÿπ‡«’¬π

‚≈À‘µ∑“ß·Õàß‡≈◊Õ¥¥”(venous sinus) µàÕ‰ª

Ventricle „π ¡Õßª√–°Õ∫¥â«¬

Lateral ventricle  Õß¢â“ßÕ¬Ÿà„π·µà≈– ’́°¢Õß ¡Õß

„À≠à

Third ventricle (ventricle ∑’Ë 3) Õ¬Ÿà√Õ∫ Ê

interthalamic adhesion ( à«π¢Õß thalamus ∑’Ë‡¢â“¡“

™‘¥°—π„π midline) lateral ventricle µ‘¥µàÕ°—∫ ventricle

∑’Ë 3 ∑“ß interventricular foramen

Foruth ventricle (ventricle ∑’Ë 4) Õ¬Ÿà„π hindbrain

µ‘¥µàÕ°—∫ ventricle ∑’Ë 3 ºà“π∑“ß mesencephalic aque-

duct ·≈–µ‘¥µàÕ subarachnoid space ∑“ß lateral recess

·≈– lateral aperture ´÷Ëß¡’ cerebellum §≈ÿ¡Õ¬Ÿà  à«π

ª≈“¬≈à“ß¢Õß ventricle ∑’Ë 4 ®–µ‘¥µàÕ°—∫ central canal

„π‰¢ —πÀ≈—ß  ”À√—∫ ventricle ¢Õß ¡Õß°√–∫◊Õ ®–

¡’≈—°…≥–‡À¡◊Õπ¢Õß —µ«å™π‘¥Õ◊Ëπ Ê ·≈–æ∫«à“®“°

®”π«π ¡Õß°√–∫◊Õ 20 ≈Ÿ° ®–¡’ ¡Õß°√–∫◊Õ 4 ≈Ÿ° ∑’Ë¡’

lateral ventricle °«â“ß¡“° (Figure 4,8) ‚¥¬∑’Ë≈—°…≥–

¿“¬πÕ° ¡Õß°√–∫◊Õ≈Ÿ°¥—ß°≈à“«‰¡à¡’≈—°…≥–º‘¥ª°µ‘

‰¡à¡’‡≈◊Õ¥§—ËßÀ√◊Õ¡’≈—°…≥–∑’Ë· ¥ß∂÷ßæ¬“∏‘ ¿“æ„¥ Ê

 ¡Õß¥—ß°≈à“«∑’Ë¡’≈—°…≥– lateral ventricle °«â“ß‡¡◊ËÕµ—¥

µ“¡ coronal section æ∫«à“ corpus callosum ®–¡’

¢π“¥∫“ß‡¡◊ËÕ‡∑’¬∫°—∫ ¡Õß≈Ÿ°Õ◊Ëπ Ê ¢≥–‡¥’¬«°—π septum

pellucidum ´÷Ëß°—Èπ√–À«à“ß lateral ventricle ¢Õß ¡Õß

´’°´â“¬·≈– ’́°¢«“°Á®–¡’≈—°…≥–∫“ß·≈–¬“«°«à“ ¡Õß

≈Ÿ°Õ◊Ëπ Ê (Figure 8) ´÷Ëßπà“®–‡ªìπº≈®“°§«“¡¥—π·≈–

ª√‘¡“≥¢ÕßπÈ”„π ¡Õß·≈–‰¢ —πÀ≈—ß ∑’ËÕ¬Ÿà„π‚æ√ß

 ¡Õß‡æ√“– “¡“√∂æ∫≈—°…≥–¥—ß°≈à“«‰¥â„π°√≥’‡°‘¥

hydrocephalus (æ¬“∏‘ ¿“æ∑’Ë‡°‘¥®“°¡’πÈ”„π ¡Õß·≈–
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Figure 7 White matter (lateral view) A, Corona

radiata ; B, Internal capsule ; C, Lenti-

form nucleus ; D, Hippocampus ; E, Lat-

eral ventricle.
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Figure 8 Coronal section of the brain (Luxol fast

blue stain) A, Corpus callosum ; B, Cal-

losal radiation ; C, Corona radiata ; D,

Internal capsule ; E, Caudate nucleus ; F,

Lentiform nucleus ; G, External capsule ;

H, Claustrum ; I, Extreme capsule ; J,

Lateral ventricle ; K, Septum pellucidum

; L, Amygdaloid nucleus.

Figure 9 Coronal section of the brain (Luxol fast

blue stain), Detail structure of corpus

striatum A, Corpus callosum ; B, Callosal

radiation ; C, Corona radiata ; D, Internal

capsule ; E, Caudate nucleus ; F, Lenti-

form nucleus ; G, External capsule ; H,

Claustrum ; I, Extreme capsule ; J, Lat-

eral ventricle ; K, Septum pellucidum.

Figure 10 Coronal section of the brain (Luxol fast

blue stain) Detail structure of subtha-

lamic region 1. Thalamic fasciculus ; 2.

Zona incerta ; 3. Mammillothalamic tract

; 4. Subthalamic nuclei ; 5. Lenticular

fasciculus ; A, Hippocampus ; B, Fimbria

; C, Lateral ventricle.

Figure 11 Sagittal section of the brain (Luxol fast

blue stain) A, Optic radiation ; B, Hip-

pocampus ; C, Fimbria ; D, Internal cap-

sule (Anterior limb) ; E, Caudate nucleus

; F, Thalamus ; G, Cerebellum.
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