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°“√»÷°…“°“√· ¥ßÕÕ°¢Õß‚ª√µ’π Bcl-2 „π∑àÕπ”‰¢à¢Õß ÿ°√
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Abstract

Paisan Tienthai*

AN IMMUNOLOHISTOCHEMICAL STUDY OF ANTI-APOPTOTIC BCL-2

IN THE PIG’S OVIDUCT DURING THE OESTROUS CYCLE

The purpose of this study was to determine the localization of Bcl-2 protein in porcine oviducts.

Anti-human Bcl-2 monoclonal antibody was used to localize Bcl-2 protein immunohistochemically in the

uterotubal junction (UTJ), isthmus and ampulla of pre-ovulatory (n=10) and post-ovulatory (n=10) sows. The

Bcl-2 protein was detected in quantity in the intracytoplasm of the epithelial cells, some types of leukocytes in the

epithelial layer and in the subepithelial connective tissue, in fibroblasts, as well as smooth muscle cells of the UTJ,

isthmus and ampulla in the pre-ovulatory period. In contrast, the expression of Bcl-2 was lower in the oviduct

tissues during the post-ovulatory period. Based on these observations, it  might be suggested that Bcl-2 could play

a role in the proliferation and differentiation of pig oviduct tissues during the proestrus to oestrous phases.

Keywords : Bcl-2, oviduct, pig

Department of Anatomy, Faculty of Veterinary Science, Chulalongkorn University, Bangkok, 10330
*Corresponding author

¿“§«‘™“°“¬«‘¿“§»“ µ√å §≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ °√ÿß‡∑æœ 10330
*
ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡



20 Thai J. Vet. Med. Vol. 35 No. 4, 31 December 2005

∫∑§—¥¬àÕ

‰æ»“≈ ‡∑’¬π‰∑¬*

°“√»÷°…“°“√· ¥ßÕÕ°¢Õß‚ª√µ’π Bcl-2 „π∑àÕπ”‰¢à¢Õß ÿ°√¥â«¬«‘∏’Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’

°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕÀ“°“√· ¥ßÕÕ°¢Õß‚ª√µ’π Bcl-2 „π∑àÕπ”‰¢à¢Õß ÿ°√„π√–¬–°àÕπ°“√µ°‰¢à (n=10) ·≈–

√–¬–À≈—ß°“√µ°‰¢à (n=10) º≈°“√»÷°…“æ∫«à“ Bcl-2 ª√“°ØÕ¬Ÿà¿“¬„π‰´‚µæ≈“ ¡¢Õß‡´≈≈åµà“ßÊ ∑’Ë‡ªìπ à«πª√–°Õ∫¢Õß∑àÕπ”

‰¢à ‚¥¬°“√µ‘¥ ’‡¢â¡®–æ∫„π∑àÕπ”‰¢à√–¬–°àÕπ°“√µ°‰¢à¡“°°«à“√–¬–À≈—ß°“√µ°‰¢à ´÷Ëß°“√ª√“°Ø¢Õß Bcl-2 ®–æ∫∑’Ë‡´≈≈å

‡¬◊ËÕ∫ÿ¢Õß∑àÕπ”‰¢à ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«∫“ß™π‘¥´÷ËßÕ¬Ÿà„π™—Èπ‡¬◊ËÕ∫ÿ·≈–„π™—Èπ¢Õß‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π„µâ‡¬◊ËÕ∫ÿ ‡´≈≈å fibroblast ·≈–

‡´≈≈å°≈â“¡‡π◊ÈÕ‡√’¬∫¢Õßºπ—ß∑àÕπ”‰¢à ®“°º≈°“√»÷°…“√–∫ÿ‰¥â«à“ Bcl-2 Õ“®¡’∫∑∫“∑ ”§—≠„π°√–∫«π°“√‡®√‘≠‡ª≈’Ë¬π·ª≈ß

∑—Ë«‰ª¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ·≈– à«πª√–°Õ∫Õ◊ËπÊ ¿“¬„π∑àÕπ”‰¢à¢Õß ÿ°√ ‚¥¬‡°‘¥¢÷Èπ„π√–¬–‚ª√‡Õ µ√— ∂÷ß√–¬–‡Õ µ√— ´÷Ëß‡ªìπ√–¬–

°àÕπ°“√µ°‰¢à

§” ”§—≠ :  Bcl-2 ∑àÕπ”‰¢à  ÿ°√

∫∑π”

∑àÕπ”‰¢à¡’∫∑∫“∑ ”§—≠„π√–∫∫ ◊∫æ—π∏ÿå ÿ°√ ‚¥¬

∑àÕπ”‰¢à·µà≈– à«π¡’Àπâ“∑’Ë·µ°µà“ß°—π‰ª¢÷ÈπÕ¬Ÿà°—∫«ß√Õ∫°“√

‡ªìπ —¥·≈–°≈‰°„π°“√ªØ‘ π∏‘ °“√º ¡æ—π∏ÿå„π ÿ°√®–‡°‘¥

¢÷Èπ„π™à«ß∑’Ë ÿ°√‡æ»‡¡’¬‡ªìπ —¥π‘Ëß ´÷Ëß‡ªìπ√–¬–°àÕπ°“√µ°‰¢à

‚¥¬µ—«Õ ÿ®‘®–‡§≈◊ËÕπ∑’Ë‡¢â“‰ª∑’Ë∫√‘‡«≥√Õ¬µàÕ¢Õßªï°¡¥≈Ÿ°

·≈–∑àÕπ”‰¢à (uterotubal junction, UTJ) æ√âÕ¡∑’Ë®–‡°‘¥

°√–∫«π°“√§“ª“´‘‡µ™—Ëπ (Hunter et al., 1998) ‡¡◊ËÕ∂÷ß√–¬–

µ°‰¢à ‚Õ‚Õ‰´µå‡§≈◊ËÕπ∑’Ëºà“π∑àÕπ”‰¢à à«π ampulla ¡“∂÷ß

∫√‘‡«≥√Õ¬µàÕ√–À«à“ß∑àÕπ”‰¢à à«π isthmus ·≈– ampulla

(ampullary-isthmic junction, AIJ) ÷́Ëß‡ªìπµ”·Àπàß∑’Ë¡’

°“√ªØ‘ π∏‘„π ÿ°√ (Hunter, 1988) À≈—ß®“°°“√ªØ‘ π∏‘

µ—«ÕàÕπ®–‡®√‘≠·≈–‡§≈◊ËÕπ∑’Ë¿“¬„π isthmus ‡ªìπ√–¬–‡«≈“

Àπ÷Ëß°àÕπ∑’Ëµ—«ÕàÕπ®–‰ªΩíßµ—«„πºπ—ß¡¥≈Ÿ° ¥—ßπ—Èπ ∑àÕπ”‰¢à

„π·µà≈– à«π®÷ßµâÕß¡’ ¿“æ·«¥≈âÕ¡∑’Ë‡À¡“– ¡ ”À√—∫µ—«

Õ ÿ®‘ ‚Õ‚Õ‰´µå·≈–µ—«ÕàÕπ„π√–¬–·√° ‚¥¬‡´≈≈å‡À≈à“π’È®–

 —¡º— °—∫‡´≈≈å‡¬◊ËÕ∫ÿ·≈–¢Õß‡À≈«∑’ËÕ¬Ÿà¿“¬„π∑àÕ∑’Ë‡°‘¥®“°

°“√À≈—Ëß¢Õß‡´≈≈å§—¥À≈—Ëß·≈–°“√´÷¡ºà“π®“°™—Èπ‡π◊ÈÕ‡¬◊ËÕ

‡°’Ë¬«æ—π„µâ‡¬◊ËÕ∫ÿ (Rodriguez-Martinez et al., 2001)

‚ª√µ’π„π°≈ÿà¡ Bcl-2 family ¡’Àπâ“∑’Ë∑—Èß°√–µÿâπ·≈–

¬—∫¬—Èß ‚¥¬°≈ÿà¡∑’Ë∑”Àπâ“∑’Ë‡ªìπµ—«°√–µÿâπ (proapoptotic proteins)

ª√–°Õ∫¥â«¬ Bax, Bok ·≈– Bak  ”À√—∫°≈ÿà¡∑’Ë∑”Àπâ“∑’Ë

¬—∫¬—Èß°√–∫«π°“√‡ ◊ËÕ¡µ“¬¢Õß‡´≈≈å (anti-apoptotic proteins)

§◊Õ Bcl-x, Bcl-w ·≈– Bcl-2 (Gibson et al., 1996)

Bcl-2 æ∫‰¥â∑’Ë smooth endoplasmic reticulum, perinuclear

membrane ·≈– mitochondrial membrane (Monaghan et al.,

1992) ¡’Àπâ“∑’Ë π—∫ πÿπ°“√¡’™’«‘µ√Õ¥ ”À√—∫‡´≈≈åÀ≈“¬

™π‘¥ ‚¥¬¢—¥¢«“ß°“√À≈—Ëß¢Õß cytochrome c ·≈– apoptosis-

inducing factor (AIF) ®“° mitochondria ÷́Ëß‡ªìπ “√∑’Ë

‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√µ“¬¢Õß‡´≈≈å (Kluck et al., 1997) „π

√–∫∫∑“ß‡¥‘π ◊∫æ—π∏ÿå‡æ»‡¡’¬ °“√· ¥ßÕÕ°¢Õß Bcl-2 „π

¡¥≈Ÿ°√–¬– proliferative phase ¡’º≈„π°“√¬—∫¬—Èß°“√‡ ◊ËÕ¡

µ“¬¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ¢Õß¡¥≈Ÿ° (Otsuki et al., 1994) „π√°´÷Ëß

‡ªìπÕ«—¬«–∑’ËÕ¬Ÿà„°≈â™‘¥°—∫¡¥≈Ÿ° ®–æ∫°“√ª√“°Ø¢Õß Bcl-2

´÷Ëß¡’Õ‘∑∏‘æ≈µàÕ°“√¡’™’«‘µ√Õ¥¢Õß‡´≈≈å multinucleated

syncytiotrophoblast (Wei et al., 2005) ·≈–°“√· ¥ßÕÕ°

¢Õß Bcl-2 „π√—ß‰¢à¡’º≈∑”„ÀâøÕ≈≈‘‡§‘≈∑’Ë ¡∫Ÿ√≥å¡’®”π«π

¡“°¢÷Èπ ¢≥–∑’Ë®”π«πøÕ≈≈‘‡§‘≈∑’Ë°”≈—ßΩÉÕµ—«¡’®”π«π≈¥≈ß

(Morita et al., 1999) ¥—ßπ—Èπ«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“„π§√—Èßπ’È

‡æ◊ËÕ»÷°…“°“√ª√“°Ø¢Õß Bcl-2 ‚¥¬«‘∏’Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’„π

∫√‘‡«≥ UTJ ·≈–∑àÕπ”‰¢à à«π isthmus ·≈– ampulla ¢Õß

 ÿ°√„π√–¬–°àÕπ°“√µ°‰¢à·≈–À≈—ßµ°‰¢à ‡æ◊ËÕ‡ªìπæ◊Èπ∞“π

§«“¡√Ÿâ∑’Ë ”§—≠∑“ß √’√«‘∑¬“‡°’Ë¬«°—∫°≈‰°°“√ªÑÕß°—π°“√

‡ ◊ËÕ¡µ“¬„π∑àÕπ”‰¢à ÿ°√
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normal horse serum (Vector Laboratories, Burlingame, CA,

USA) ∑’Ë§«“¡‡¢â¡¢âπ 1:10 ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕßπ“π 30 π“∑’ À¬¥

Bcl-2 antibody ∑’Ë§«“¡‡¢â¡¢âπ 1:40 ∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 4o´.

ª√–¡“≥ 20-22 ™¡. À¬¥ horse biotinylated anti-mouse

IgG (Vector Laboratories) ∑’Ë§«“¡‡¢â¡¢âπ 1:400 ∑‘Èß‰«â∑’Ë

Õÿ≥À¿Ÿ¡‘ÀâÕßπ“π 30 π“∑’ ·≈â«À¬¥ horseradish peroxidase

streptavidin (Vector Laboratories) ∑’Ë§«“¡‡¢â¡¢âπ 1:400

∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕßπ“π 30 π“∑’ ∑”„Àâ‡°‘¥ ’‚¥¬°“√À¬¥ 0.05%

3,3û diaminobenzidine tetrahydrochloride (DAB,

DakoCytomation) ª√–¡“≥ 2-5 π“∑’ ·≈â«¬âÕ¡∑—∫¥â«¬ Meyerûs

hematoxylin µ√«®º≈¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå· ß «à“ß ‚¥¬

Õ«—¬«–∑’Ë‰¥â∑√“∫º≈«à“¡’°“√µ‘¥ ’∫«°¢Õß Bcl-2 §◊Õ µàÕ¡

πÈ”‡À≈◊Õß (Meda et al., 2003) ¢Õß ÿ°√‡ªìπµ—«§«∫§ÿ¡∫«°

¢≥–∑’Ëµ—«§«∫§ÿ¡≈∫®–„™â mouse IgG1 monoclonal antibody

(DakoCytomation) ·∑π∑’Ë Bcl-2 antibody

°“√ª√–‡¡‘πº≈°“√µ‘¥ ’¬âÕ¡

∑àÕπ”‰¢àª√–°Õ∫¥â«¬™—Èπµà“ßÊ §◊Õ ™—Èπ endosalpinx

(ª√–°Õ∫¥â«¬‡´≈≈å‡¬◊ËÕ∫ÿ∑àÕπ”‰¢à·≈–‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π„µâ

‡¬◊ËÕ∫ÿ) ™—Èπ myosalpinx (ª√–°Õ∫¥â«¬‡´≈≈å°≈â“¡‡π◊ÈÕ‡√’¬∫)

·≈–™—Èπ serosa ∑’ËµàÕ‡π◊ËÕß‰ª°—∫‡¬◊ËÕ¬÷¥ mesosalpinx „π°“√

»÷°…“π’È ®–µ√«®¥Ÿ°“√µ‘¥ ’¢Õß‡´≈≈å„π™—Èπ‡¬◊ËÕ∫ÿ ‡´≈≈åµà“ßÊ ∑’Ë

Õ¬Ÿà„π‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π·≈–‡´≈≈å°≈â“¡‡π◊ÈÕ‡√’¬∫ ‚¥¬®–®”·π°

§«“¡‡¢â¡¢Õß°“√µ‘¥ ’„π à«πµà“ßÊ ¢Õß∑àÕπ”‰¢à∑—Èß 3  à«π

¥—ß°≈à“« ‚¥¬·∫àß‡ªìπ‡°√¥ -, +, + +  ·≈– + + + µ“¡≈”¥—∫

º≈

°“√µ‘¥ ’¬âÕ¡¢Õß Bcl-2 ®–ª√“°Ø„π‡´≈≈åµà“ßÊ

¢Õß∑àÕπ”‰¢à·µà≈– à«π∑—Èß√–¬–°àÕπµ°‰¢à·≈–√–¬–À≈—ß

µ°‰¢à ‚¥¬„Àâº≈∫«°µ‘¥ ’‡À≈◊ÕßπÈ”µ“≈®π∂÷ßπÈ”µ“≈‡¢â¡„π

‰´‚µæ≈“ ¡¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«∑’ËÕ¬Ÿà„π‡¬◊ËÕ∫ÿ

·≈–‡π◊ÈÕ ‡¬◊ËÕ‡°’Ë¬«æ—π„µâ‡¬◊ËÕ∫ÿ √«¡∑—Èß‡´≈≈å°≈â“¡‡π◊ÈÕ‡√’¬∫ ‚¥¬

∑àÕπ”‰¢à√–¬–°àÕπ°“√µ°‰¢à (√Ÿª∑’Ë 1a) ®–æ∫√–¥—∫§«“¡‡¢â¡

¢Õß°“√µ‘¥ ’®–„°≈â‡§’¬ß°—∫µ—«§«∫§ÿ¡∫«° ·≈–°“√ª√“°Øº≈

∫«°¢Õß Bcl-2 ®–‡¢â¡¡“°°«à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫∑àÕπ”‰¢à„π

√–¬–À≈—ßµ°‰¢à (√Ÿª∑’Ë 1b) ¥—ß· ¥ß„πµ“√“ß∑’Ë 1

°“√µ‘¥ ’¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ„π à«π UTJ (√Ÿª∑’Ë 1c-d) ∑àÕ

π”‰¢à à«π isthmus (√Ÿª∑’Ë 1e) ·≈– ampulla (√Ÿª∑’Ë 1f) „π

√–¬–°àÕπµ°‰¢à ®–ª√“°Ø∑’Ë‰´‚µæ≈“ ¡¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ

´÷Ëß„π UTJ ®–æ∫°“√µ‘¥ ’„π‡´≈≈å∑’Ë¡’´’‡≈’¬ (ciliated cell)

«— ¥ÿ·≈–«‘∏’°“√

 —µ«å∑¥≈Õß·≈–°“√‡°Á∫∑àÕπ”‰¢à

·¡à ÿ°√ ÿ¢¿“æ ¡∫Ÿ√≥å “¬æ—π∏ÿå Swedish Landrace x

Swedish Yorkshire Õ“¬ÿª√–¡“≥ 1.5-2.5 ªï πÈ”Àπ—° 200-

250 °°. ·≈–≈”¥—∫§√Õ°∑’Ë 2-4 ®”π«π 20 µ—« √—∫´◊ÈÕ

¡“®“°ø“√å¡„π«—π∑’ËÀ¬à“π¡·≈–π”¡“‡≈’È¬ß∑’Ë§Õ° ÿ°√¢Õß

¿“§«‘™“ Ÿµ‘»“ µ√å·≈–‡∏πÿ‡«™«‘∑¬“ §≥– —µ«·æ∑¬»“ µ√å

¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å·Ààß «’‡¥π ·¡à ÿ°√∑ÿ°µ—«‰¥â√—∫πÈ”

·≈–Õ“À“√Õ¬à“ß‡æ’¬ßæÕµ“¡¡“µ√∞“π¢Õßª√–‡∑» «’‡¥π

·≈–‡≈’È¬ß‰«â„°≈â™‘¥°—∫ ÿ°√æàÕæ—π∏ÿåµ≈Õ¥‡«≈“ µ√«® —¥·¡à

 ÿ°√¥â«¬«‘∏’°“√°¥À≈—ß (back-pressure) ∑ÿ°‡™â“·≈–‡¬Áπ ‡¡◊ËÕ

·¡à ÿ°√· ¥ßÕ“°“√‡ªìπ —¥π‘Ëß ®–„™â‡§√◊ËÕßÕ—≈µ√“´“«¥å·∫∫

‡√’¬≈‰∑¡å∫’-‚À¡¥ µ√«®°“√µ°‰¢à¢Õß·¡à ÿ°√‚¥¬°“√ Õ¥

‚æ√∫ºà“π∑“ß∑«“√Àπ—° (Soede et al., 1992) ‚¥¬µ√«®∑ÿ°

4 ™¡. µ—Èß·µà·¡à ÿ°√· ¥ß°“√‡ªìπ —¥ ®π°√–∑—Ëßæ∫«à“

øÕ≈≈‘‡§‘≈¢π“¥„À≠à (ª√–¡“≥ 0.8 ´¡. ∂÷ß 1 ´¡.) ‡√‘Ë¡

À“¬‰ª∫“ß à«π ®÷ß√–∫ÿ«à“‡ªìπ√–¬–µ°‰¢à

·¡à ÿ°√∑’ËÕ¬Ÿà„π√–¬–°àÕπµ°‰¢à (°àÕπ°“√µ°‰¢àª√–¡“≥

10-12 ™¡. ®”π«π 10 µ—«) ·≈–√–¬–À≈—ßµ°‰¢à (À≈—ß°“√

µ°‰¢àµ“¡∏√√¡™“µ‘ª√–¡“≥ 18-20 ™¡. ®”π«π 10 µ—«)

∑”„Àâµ“¬Õ¬à“ß ß∫µ“¡®√√¬“∫√√≥ —µ«·æ∑¬å ‡ªî¥ºà“‡æ◊ËÕ

‡°Á∫Õ«—¬«– ◊∫æ—π∏ÿå¢Õß·¡à ÿ°√ ™”·À≈–·¬°∑àÕπ”‰¢à ‚¥¬·∫àß

ÕÕ°‡ªìπ 3  à«π §◊Õ UTJ, isthmus ·≈– ampulla ·≈â«·™à‰«â„π

4% paraformaldehyde π”µ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ∑’Ë‰¥â¡“ºà“π¢—ÈπµÕπ

°“√‡µ√’¬¡‡π◊ÈÕ‡¬◊ËÕ∑“ß®ÿ≈°“¬«‘¿“§»“ µ√å‡æ◊ËÕ„ à≈ß„π∫≈ÁÕ°

æ“√“øîπ µ—¥™‘Èπ‡π◊ÈÕ¢π“¥ 4 ‰¡‚§√‡¡µ√ ¬âÕ¡¥â«¬ ’ hemotoxylin

·≈– eosin ‡æ◊ËÕµ√«® ¿“æ‚¥¬∑—Ë«‰ª¢Õß∑àÕπ”‰¢à·µà≈– à«π

°àÕπ®–π”‰ª∑”°“√»÷°…“„π¢—ÈπµÕπµàÕ‰ª

‡∑§π‘§Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’

°“√¬âÕ¡Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’‚¥¬«‘∏’ streptavidin-

peroxidase complex „™â monoclonal mouse anti-Bcl-2

antibody (M0887, DakoCytomation, Glostrup, Denmark)

‡ªìπ·Õπµ‘∫Õ¥’ª∞¡¿Ÿ¡‘ (Mentschel and Claus, 2003) ´÷Ëß¡’

¢—ÈπµÕπ¥—ßπ’È ¢®—¥æ“√“øîπ ®“°π—Èπ·™à„π “√≈–≈“¬ 3%

hydrogen peroxide „π‡¡∑“πÕ≈ ‡æ◊ËÕ¬—∫¬—ÈßªØ‘°‘√‘¬“ peroxi-

dase ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕßπ“π 20 π“∑’ π”µ—«Õ¬à“ß∑—ÈßÀ¡¥„ à≈ß„π

0.01 M sodium citrate buffer (pH 6.0) ·≈â«µâ¡„Àâ‡¥◊Õ¥

„π‰¡‚§√‡«ø (800 «—µµå) 3 §√—ÈßÊ ≈– 3-5 π“∑’ ·≈â«À¬¥
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√Ÿª∑’Ë 1 · ¥ß°“√µ‘¥ ’¬âÕ¡¢Õß Bcl-2 „π∑àÕπ”‰¢à à«πµà“ßÊ ¢Õß ÿ°√; (a) °“√ª√“°Ø¢Õß Bcl-2 „π‡π◊ÈÕ‡¬◊ËÕ™—Èπµà“ßÊ ¢Õß∑àÕ

π”‰¢à à«π ampulla „π√–¬–°àÕπ°“√µ°‰¢à ‡ª√’¬∫‡∑’¬∫°—∫ (b) °“√µ‘¥ ’¬âÕ¡¢Õß Bcl-2 „π ampulla √–¬–À≈—ßµ°‰¢à;

(c) Bcl-2 ∑’Ëª√“°Ø„π‡¬◊ËÕ∫ÿ¢Õß UTJ „π√–¬–°àÕπ°“√µ°‰¢à ‚¥¬‡©æ“–„π‡´≈≈å∑’Ë¡’´’‡≈’¬ (≈Ÿ°»√) ‡ª√’¬∫‡∑’¬∫°—∫‡´≈≈å

§—¥À≈—Ëß (¥Õ°®—π∑πå) ·≈–‡´≈≈å§≈â“¬‡¡Á¥‡≈◊Õ¥¢“«´÷ËßÕ¬Ÿà¿“¬„π™—Èπ‡¬◊ËÕ∫ÿ (À—«≈Ÿ°»√); (d) °“√µ‘¥ ’¬âÕ¡¢Õß‡´≈≈åµà“ßÊ „π

™—Èπ„µâ‡¬◊ËÕ∫ÿ¢Õß UTJ „π à«π∑’Ëµ‘¥°—∫¡¥≈Ÿ° √–¬–°àÕπ°“√µ°‰¢à;  ”À√—∫ (e) ∑àÕπ”‰¢à à«π isthmus ·≈– (f) ∑àÕπ”‰¢à

 à«π ampulla √–¬–°àÕπµ°‰¢à ∑’Ë°”≈—ß¢¬“¬ Ÿß¢÷Èπ®–æ∫°“√· ¥ßÕÕ°¢Õß Bcl-2 ∑’Ë™—¥‡®π„π™—Èπ‡¬◊ËÕ∫ÿ´÷Ëßª√“°Ø∑—Èß‡´≈≈å

∑’Ë¡’´’‡≈’¬·≈–‡´≈≈å§—¥À≈—Ëß; Lu = lumen, Ep = epithelium, Sc = subepithelium connective tissue, Sm = smooth muscle

layer; bar = 20 ‰¡‚§√‡¡µ√
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µ“√“ß∑’Ë 1  · ¥ß√–¥—∫§«“¡‡¢â¡¢Õß°“√µ‘¥ ’¬âÕ¡„π°“√· ¥ßÕÕ°¢Õß Bcl-2 „π‡π◊ÈÕ‡¬◊ËÕ™—Èπµà“ßÊ ¢Õß∑àÕπ”‰¢à ÿ°√

        √–¬–                       ‡´≈≈å‡¬◊ËÕ∫ÿ              ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«„π™—Èπ‡¬◊ËÕ∫ÿ·≈–„µâ‡¬◊ËÕ∫ÿ          ‡´≈≈å°≈â“¡‡π◊ÈÕ‡√’¬∫

                               UTJ     IST    AMP                   UTJ     IST    AMP                   UTJ     IST    AMP

°àÕπ°“√µ°‰¢à ++ ++ ++ +++ +++ +++ +++ +++ +++

À≈—ß°“√µ°‰¢à + + + +/++ +/++ +/++ ++ ++ ++

§«“¡‡¢â¡¢Õß°“√µ‘¥ ’¬âÕ¡:  - ‰¡àæ∫°“√µ‘¥ ’, + æ∫°“√µ‘¥ ’ÕàÕπ, ++ æ∫°“√µ‘¥ ’ª“π°≈“ß, +++ æ∫°“√µ‘¥ ’‡¢â¡
UTJ = uterotubal junction, IST = isthmus, AMP = ampulla, CNT = connective tissue

‡Àπ’Ë¬«π”¢ÕßŒÕ√å‚¡π∑’Ë‡ª≈’Ë¬π·ª≈ßµ“¡«ß√Õ∫°“√‡ªìπ —¥

¢Õß ÿ°√

Piek ·≈–§≥– (2001) √“¬ß“π°“√ª√“°Ø¢Õß Bcl-2

„π∑àÕπ”‰¢à¢Õß¡πÿ…¬å ‚¥¬º≈°“√µ‘¥ ’®–æ∫„π‰´‚µæ≈“ ¡

¢Õß‡´≈≈å§—¥À≈—Ëß‡ªìπ à«π„À≠à ¢≥–∑’Ë‡´≈≈å∑’Ë¡’´’‡≈’¬®–æ∫

°“√µ‘¥ ’ÕàÕπÀ√◊Õ‰¡àæ∫°“√µ‘¥ ’ ·≈–¬—ß√–∫ÿ«à“ Bcl-2

‡°’Ë¬«¢âÕß°—∫§«“¡ “¡“√∂„π°“√‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√‡®√‘≠

‡ª≈’Ë¬π·ª≈ß≈—°…≥–¢Õß‡´≈≈å ‡™àπ‡¥’¬«°—∫Õ«—¬«–∑’Ë¡’‡¬◊ËÕ∫ÿ

Õ◊ËπÊ ∂÷ß·¡â«à“ º≈¢Õß°“√µ‘¥ ’∫«°¢Õß Bcl-2 „π‡´≈≈å‡¬◊ËÕ∫ÿ

∑àÕπ”‰¢à¢Õß¡πÿ…¬å®–¡’§«“¡·µ°µà“ß°—∫°“√µ‘¥ ’∑’Ëª√“°Ø

„π∑àÕπ”‰¢à¢Õß ÿ°√´÷Ëßª√“°Ø∑—Èß„π‡´≈≈å∑’Ë¡’´’‡≈’¬·≈–‡´≈≈å

§—¥À≈—Ëß Õ¬à“ß‰√°Áµ“¡ Bcl-2 ‚ª√µ’π∑’Ëæ∫„π∑àÕπ”‰¢à ÿ°√

Õ“®‡°’Ë¬«¢âÕß°—∫°“√¡’™’«‘µ√Õ¥¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ„π¢—ÈπµÕπ¢Õß

°“√‡®√‘≠‡ª≈’Ë¬π·ª≈ß≈—°…≥–¢Õß‡´≈≈å

¡’√“¬ß“π°“√«‘®—¬®”π«π¡“°»÷°…“‡°’Ë¬«°—∫§«“¡

 —¡æ—π∏å¢Õß«ß√Õ∫°“√‡ªìπ —¥°—∫°“√‡ª≈’Ë¬π·ª≈ß∑“ß

 —≥∞“π«‘∑¬“¢Õß‡¬◊ËÕ∫ÿ∑àÕπ”‰¢à¢Õß —µ«åª»ÿ —µ«å ‡™àπ ·°–

(Hollis et al., 1984), ‚§ (Nayak and Ellington, 1977) √«¡

∑—Èß„π ÿ°√ (Abe and Oikawa, 1992) √–¥—∫°“√‡ª≈’Ë¬π·ª≈ß

¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ ∑—Èß°“√·∫àßµ—«·∫∫‰¡‚µ ‘́ ·≈–°“√ √â“ß

secretory granules ¢Õß∑àÕπ”‰¢à®–æ∫‰¥â Ÿß ÿ¥„π√–¬–‡Õ µ√— 

(Hollis et al., 1984; Buhi et al., 1989) ‚¥¬ —¡æ—π∏å

°—∫√–¥—∫°“√‡ª≈’Ë¬π·ª≈ß¢ÕßŒÕ√å‚¡π‡Õ ‚µ√‡®π ·≈–

‚ª√‡® ‡µÕ‚√π„π°√–· ‡≈◊Õ¥ (Abe and Oikawa, 1993)

πÕ°®“°π’È Hagiwara (1995) √“¬ß“π«à“∑àÕπ”‰¢à®—¥‡ªìπ

Õ«—¬«–∑’Ë¡’°“√‡®√‘≠‡ª≈’Ë¬π·ª≈ß¢Õß‡´≈≈å„πÕ—µ√“∑’Ë Ÿß¡“°

‚¥¬‡©æ“–„π ampulla ·≈– infundibulum „π√–¬–‡Õ µ√— 

¥—ßπ—Èπ°“√µ‘¥ ’Õ¬à“ß‡¥àπ™—¥¢Õß Bcl-2 „π∑àÕπ”‰¢à à«π ampulla

„π√–¬–°àÕπ°“√µ°‰¢à®÷ß√–∫ÿ‰¥â«à“ Bcl-2 ®–· ¥ßÕÕ°

„π°≈ÿà¡‡´≈≈å∑’Ë¡’°“√‡®√‘≠‡ª≈’Ë¬π·ª≈ßÕ¬à“ß¡“° ÷́Ëß°“√

‡ª≈’Ë¬π·ª≈ßπ’È —¡æ—π∏å°—∫°“√°√–µÿâπ¢ÕßŒÕ√å‚¡π®“°√—ß‰¢à

‡ªìπ à«π„À≠à ¢≥–∑’Ë°“√µ‘¥ ’¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ¢Õß isthmus

·≈– ampulla ®–æ∫∑—Èß‡´≈≈å∑’Ë¡’´’‡≈’¬·≈–‡´≈≈å§—¥À≈—Ëß

(secretory cell) ´÷Ëß„π™—Èπ‡¬◊ËÕ∫ÿ¢Õß∑àÕπ”‰¢àπ’È®–æ∫°“√µ‘¥ ’

¬âÕ¡ª√“°Ø∑’Ë‡´≈≈å√Ÿª√à“ß°≈¡∑’Ë‡§≈◊ËÕπ∑’Ë¢÷Èπ¡“·∑√°√–À«à“ß

‡´≈≈å‡¬◊ËÕ∫ÿ¥â«¬  ”À√—∫°“√µ‘¥ ’¢Õß‡´≈≈å„π‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π

„µâ™—Èπ‡¬◊ËÕ∫ÿ æ∫«à“‡´≈≈å√Ÿª√à“ß§≈â“¬°√– «¬ (fibroblast) µ‘¥

 ’‡¢â¡‡¥àπ™—¥ ·≈–‡´≈≈å™π‘¥Õ◊Ëπ∑’Ëµ‘¥ ’®–¡’≈—°…≥–°≈¡À√◊Õ

‡´≈≈å√Ÿª‰¢à Õ¬à“ß‰√°Áµ“¡ æ∫‡´≈≈å∫“ß™π‘¥„π‡π◊ÈÕ‡¬◊ËÕ

‡°’Ë¬«æ—π∑’Ë‰¡à “¡“√∂√–∫ÿ‰¥â´÷Ëß‰¡àæ∫°“√µ‘¥ ’ ¢≥–∑’Ë‡´≈≈å

°≈â“¡‡π◊ÈÕ‡√’¬∫¢Õß UTJ ·≈–∑àÕπ”‰¢à à«πµà“ßÊ ®–ª√“°Ø

º≈∫«°„π√–¥—∫§«“¡‡¢â¡∑’Ë„°≈â‡§’¬ß°—π

«‘®“√≥å

√“¬ß“π°“√«‘®—¬π’È‡ªìπ§√—Èß·√° ‰¥â»÷°…“°“√· ¥ßÕÕ°

¢Õß Bcl-2 „π∑àÕπ”‰¢à ÿ°√ ‚¥¬º≈°“√»÷°…“æ∫«à“‡´≈≈å

µà“ßÊ ∑’Ëª√–°Õ∫√«¡°—π‡ªìπ∑àÕπ”‰¢à¡’°“√ª√“°Ø¢Õß Bcl-2

´÷Ëß°“√µ‘¥ ’„π√–¥—∫∑’Ë‡¢â¡®–æ∫„π‡π◊ÈÕ‡¬◊ËÕ¢Õß∑àÕπ”‰¢à√–¬–

°àÕπ°“√µ°‰¢à¡“°°«à“√–¬–À≈—ß°“√µ°‰¢à ´÷Ëß√–¥—∫¢Õß°“√

· ¥ßÕÕ°¢Õß Bcl-2 Õ“®‡°’Ë¬«¢âÕß°—∫°“√∑”Àπâ“∑’Ë¢Õß∑àÕπ”

‰¢à ÿ°√´÷Ëß‡ª≈’Ë¬π·ª≈ßµ“¡«ß√Õ∫°“√‡ªìπ —¥ ∑’Ëπà“ π„® §◊Õ

°“√ª√“°Ø¢Õß Bcl-2 „π∫√‘‡«≥∑’Ë°—°‡°Á∫µ—«Õ ÿ®‘À√◊Õ UTJ

Õ“®¡’º≈„π°“√ªÑÕß°—π°“√‡ ◊ËÕ¡µ“¬¢Õßµ—«Õ ÿ®‘∑’Ë¡“√«¡°—π

Õ¬Ÿà„π√–¬–‡«≈“Àπ÷Ëß°àÕπ‡§≈◊ËÕπ∑’Ë¢÷Èπ‰ªªØ‘ π∏‘ „π ÿ°√π—Èπ

°“√º ¡®√‘ßÀ√◊Õº ¡‡∑’¬¡„π·¡à ÿ°√®–µâÕß∑”„π™à«ß∑’Ë ÿ°√

‡ªìπ —¥π‘Ëß ´÷Ëß°“√µ°‰¢à®–‡°‘¥¢÷Èπª√–¡“≥ 24-48 ™¡. À≈—ß

°“√‡ªìπ —¥π‘Ëß ‚¥¬™à«ß‡«≈“¥—ß°≈à“«µ—«Õ ÿ®‘®–µâÕß¡’™’«‘µ√Õ¥

·≈–¡’ª√– ‘∑∏‘¿“æ„π°“√ªØ‘ π∏‘°—∫‚Õ‚Õ‰´µå (Mburu et al.,

1996) °“√ª√“°Ø¢Õß Bcl-2 „π∑àÕπ”‰¢à à«πÕ◊ËπÊ ∑—Èß„π

√–¬–°àÕπ°“√µ°‰¢à·≈–À≈—ßµ°‰¢à Õ“®‡°’Ë¬«¢âÕß°—∫°“√∑”

Àπâ“∑’Ëµ“¡ª°µ‘¢Õß Bcl-2 „π°√–∫«π°“√‡ª≈’Ë¬π·ª≈ß¢Õß

‡´≈≈å‡¬◊ËÕ∫ÿ·≈–‡´≈≈åÕ◊ËπÊ ¢Õß∑àÕπ”‰¢à ÷́Ëß‡°‘¥¢÷Èπ‚¥¬°“√
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´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π∑’Ë√–∫ÿ«à“√–¥—∫‡Õ ‚µ√‡®π∑’Ë Ÿß¢÷Èπ

„π√–¬– proliferation phase ¡’º≈µàÕ°“√· ¥ßÕÕ°

¢Õß Bcl-2 „π™—Èπ endometrium ¢Õß¡¥≈Ÿ° (Otsuki et al.,

1994; Koh et al. 1995) ∂÷ß·¡â«à“ UTJ ·≈– isthmus  à«π

∑â“¬®–¡’°“√‡æ‘Ë¡¢Õß®”π«π‡´≈≈å·≈–°“√‡ª≈’Ë¬π·ª≈ß¢Õß

‡´≈≈å∑’Ë§àÕπ¢â“ßµË”¡“° ·µàæ∫«à“∑àÕπ”‰¢à à«π¥—ß°≈à“«π’È®–¡’

°“√ √â“ß secretory granules Õ¬à“ß¡“°„π√–¬–‚ª√‡Õ µ√— 

∂÷ß‡Õ µ√—  ·≈–¡’§«“¡ —¡æ—π∏å°—∫Àπâ“∑’ËÀ≈—°¢Õß∑àÕπ”‰¢à∑’Ë

¡’∫∑∫“∑µàÕ°“√‡°Á∫√—°…“µ—«Õ ÿ®‘ °“√§“ª“´‘‡µ™—Ëπ¢Õßµ—«Õ ÿ®‘

·≈–æ—≤π“°“√¢Õß‚Õ‚Õ‰´µå (Rodriguez-Martinez et al., 2001)

°“√ª√“°Ø¢Õß Bcl-2 ∑’Ë‡¬◊ËÕ∫ÿ¢Õß∑àÕπ”‰¢à∫√‘‡«≥¥—ß°≈à“«π’È

Õ“®¡’§«“¡‡°’Ë¬«¢âÕß°—∫‡Àµÿ°“√≥å¥—ß°≈à“«¢â“ßµâπ °“√· ¥ß

ÕÕ°¢Õß Bcl-2 ´÷Ëßª√“°ØÕ¬à“ß™—¥‡®π„π‡´≈≈å‡¬◊ËÕ∫ÿ¢Õß

∑àÕπ”‰¢à∫√‘‡«≥ UTJ ·≈– à«π∑â“¬¢Õß isthmus π—Èπ ®÷ß‡ªìπ

‰ª‰¥â«à“°√–∫«π°“√¬—∫¬—Èß°“√‡ ◊ËÕ¡µ“¬¢Õß Bcl-2 Õ“®

ªÑÕß°—π°“√µ“¬¢Õßµ—«Õ ÿ®‘·≈–∑”„Àâµ—«Õ ÿ®‘¡’™’«‘µÕ¬Ÿà√Õ¥

¬“«π“π¢÷Èπ ´÷Ëß‡ªìπªí®®—¬ ”§—≠„π°“√™à«¬√—°…“ ¿“æ°“√

Õ¬Ÿà√Õ¥¢Õß‡´≈≈å‡π◊ÈÕßÕ°À√◊Õ‡´≈≈å¡–‡√Áß ·≈–æ∫Õ—µ√“°“√

‡ ◊ËÕ¡µ“¬¢Õß‡´≈≈å„π√–¥—∫µË” ∂÷ß·¡â«à“ °≈‰°„π°“√¬—∫¬—Èß

°“√‡ ◊ËÕ¡µ“¬¢Õß Bcl-2 ´÷Ëß‡ªìπ∑’Ë∑√“∫°—π¥’„π√–¥—∫

Õ≥Ÿ™’««‘∑¬“π—Ëπ§◊Õ °“√¢—¥¢«“ß°“√À≈—Ëß¢Õß cytochrome c ®“°

mitochondria ÷́Ëß¡’º≈∑”„ÀâªØ‘°‘√‘¬“¢Õß caspase ÷́Ëß‡ªìπ

ªí®®—¬À≈—°∑’Ë∑”„Àâ‡°‘¥°“√µ“¬¢Õß‡´≈≈å‰¡à‡°‘¥¢÷Èπ (Kluck et al.,

1997) ·µà°≈‰°∑’Ë·πàπÕπ¢Õß Bcl-2 ÷́ËßÕ“®‡°’Ë¬«¢âÕß°—∫

°“√ªÑÕß°—π°“√µ“¬¢Õßµ—«Õ ÿ®‘π—Èπ ¬—ßµâÕß¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡

√“¬ß“π«‘®—¬¢Õß Piek ·≈–§≥– (2001) ®–¡ÿàß‡πâπ‰ª

∑’Ë°“√µ‘¥ ’¢Õß Bcl-2 „π‡´≈≈å‡¬◊ËÕ∫ÿ¢Õß∑àÕπ”‰¢à‡∑à“π—Èπ‚¥¬

‰¡à‰¥â√–∫ÿ∂÷ß‡´≈≈åÕ◊ËπÊ ∑’Ëª√“°Øº≈∫«°„π∑àÕπ”‰¢à¢Õß

¡πÿ…¬å π—Ëπ§◊Õ ‡´≈≈å∑’Ë‡§≈◊ËÕπ‰ªÕ¬Ÿà∑’Ë™—Èπ‡¬◊ËÕ∫ÿ ‡´≈≈å∑’ËÕ¬Ÿà„π

™—Èπ‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π„µâ‡¬◊ËÕ∫ÿ ·≈–‡´≈≈å°≈â“¡‡π◊ÈÕ‡√’¬∫ ´÷Ëßº≈

°“√µ‘¥ ’¥—ß°≈à“« Õ¥§≈âÕß°—∫º≈°“√»÷°…“§√—Èßπ’È √“¬ß“π°“√

«‘®—¬∑’Ë‰¥â»÷°…“‡°’Ë¬«°—∫°“√°√–®“¬µ—«·≈–™π‘¥¢Õß‡´≈≈å

µà“ßÊ „π∑àÕπ”‰¢à ÿ°√ (Jiwakanon et al., 2005) ‰¥â√–∫ÿ«à“

‡´≈≈å„π‡π◊ÈÕ‡¬◊ËÕ ‡°’Ë¬«æ—π„µâ ‡¬◊ËÕ∫ÿ∑àÕπ”‰¢àª√–°Õ∫¥â«¬

fibroblast ·≈–‡´≈≈å∑’Ë∑”Àπâ“∑’Ë‡°’Ë¬«°—∫√–∫∫¿Ÿ¡‘§ÿâ¡°—π §◊Õ

lymphocyte ´÷Ëß à«π„À≠à‡ªìπ B-lymphocyte ·≈– plasma cell

 à«π‡´≈≈å™π‘¥Õ◊Ëπ §◊Õ macrophage, neutrophil, eosinophil

·≈– mast cell ¡’®”π«π‡æ’¬ß‡≈Á°πâÕ¬ πÕ°®“°π’È ¬—ß√–∫ÿÕ’°

«à“‡´≈≈å∑’Ë‡§≈◊ËÕπ∑’Ë¢÷Èπ‰ª·∑√°µ—«„π™—Èπ‡¬◊ËÕ∫ÿ∑àÕπ”‰¢àÕ¬Ÿà„π

°≈ÿà¡¢Õß lymphocytes (∑—Èß B- ·≈– T-lymphocytes) ‡ªìπ∑’Ë

∑√“∫°—π¥’«à“ „π°“√»÷°…“°“√· ¥ßÕÕ°¢Õß Bcl-2 π—Èπ

Õ«—¬«–∑’Ë®–„™â‡ªìπµ—«§«∫§ÿ¡∫«°§◊Õ µàÕ¡∑Õπ ‘́≈ ·≈–µàÕ¡

πÈ”‡À≈◊Õß ‚¥¬ Bcl-2 ª√“°ØÕ¬Ÿà∫√‘‡«≥ marginal zone ¢Õß

lymphoid follicle ÷́Ëß‡ªìπ∫√‘‡«≥∑’Ëæ∫ B-lymphocyte ·≈–

plasma cell  à«π germinal zone ´÷Ëß‡ªìπ∫√‘‡«≥∑’Ëæ∫‡´≈≈å

ÕàÕπ¢Õß B-lymphocyte ·≈–∫√‘‡«≥ medullary cords ÷́Ëß

‡ªìπ∫√‘‡«≥∑’Ëæ∫ T-lymphocyte ‰¡àæ∫°“√µ‘¥ ’À√◊Õµ‘¥ ’®“ß

(Meda et al., 2003)  ®÷ß‡ªìπ‰ª‰¥â«à“ ‡´≈≈å∑’Ë¡’≈—°…≥–§àÕπ

¢â“ß°≈¡À√◊Õ√Ÿª‰¢à„π‡π◊ÈÕ‡¬◊ËÕ‡°’Ë¬«æ—π„µâ‡¬◊ËÕ∫ÿ·≈–„π™—Èπ‡¬◊ËÕ∫ÿ

¢Õß∑àÕπ”‰¢à ÿ°√∑’Ëª√“°Ø°“√· ¥ßÕÕ°¢Õß Bcl-2 Õ“®‡ªìπ

B-lymphocyte ·≈–∑’Ë‰¡àµ‘¥ ’Õ“®‡ªìπ T-lymphocyte ´÷ËßµâÕß

¬◊π¬—π‚¥¬°“√¬âÕ¡‚¥¬°“√„™â·Õπµ‘∫Õ¥’È∑’Ë®”‡æ“–µàÕ‡´≈≈å

‡¡Á¥‡≈◊Õ¥¢“«‡À≈à“π’È„π°“√»÷°…“§√—ÈßµàÕ‰ª πÕ°®“°π’È ¡’

√“¬ß“π°“√«‘®—¬æ∫°“√· ¥ßÕÕ°¢Õß Bcl-2 „π fibroblast ∑’Ë

æ∫„πÕ«—¬«–µà“ßÊ ÷́Ëß¡’ à«π‡°’Ë¬«¢âÕß°—∫°“√ àß —≠≠“≥‡æ◊ËÕ

„Àâ‡´≈≈å¢â“ß‡§’¬ß¡’™’«‘µ√Õ¥¬“«π“π¢÷Èπ‡™àπ°—π (Mayorga et al.,

2004) ¥—ßπ—Èπ®÷ß‰¡àπà“·ª≈°„®∑’Ëæ∫°“√ª√“°Ø¢Õß Bcl-2

„π fibroblast ¢Õß∑àÕπ”‰¢à ÿ°√

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ ‚§√ß°“√«‘®—¬‡ß‘π∑ÿπ§≥– —µ«·æ∑¬»“ µ√å

®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ª√–®”ªï æ.». 2548 ∑’Ë π—∫ πÿπ

‡ß‘π∑ÿπ„π°“√«‘®—¬ §ÿ≥»‘≈ªá™—¬ ‡æ’¬√™Õ∫ ·≈–§ÿ≥«‘±Ÿ√¬å ¡–∫ÿµ√

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

¡À“«‘∑¬“≈—¬  ”À√—∫°“√µ—¥™‘Èπ‡π◊ÈÕ °“√¬âÕ¡™‘Èπ‡π◊ÈÕ ·≈–

°“√‡µ√’¬¡ “√‡§¡’„πÀâÕßªØ‘∫—µ‘°“√ π. æ. ‡µ‘¡ ‘∑∏‘ ª¿“« ‘∑∏‘Ï

 —µ«·æ∑¬åª√–®”‚√ßæ¬“∫“≈ª»ÿ —µ«å §≥– —µ«·æ∑¬»“ µ√å

®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ®—ßÀ«—¥π§√ª∞¡  ”À√—∫°“√‡°Á∫

µ—«Õ¬à“ßµàÕ¡πÈ”‡À≈◊Õß ÿ°√
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