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∫∑§—¥¬ËÕ

‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“‡ªÁπ‡´≈≈Ï∑’Ë¡’§«“¡ ”§—≠μËÕ°√–∫«π°“√¡Õß‡ÀÁπ º≈°√–∑∫„¥Ê ∑’Ë∑”„ÀÈ®”π«π‡´≈≈Ï≈¥≈ß
À√◊Õ°“√∑”ß“π·¬Ë≈ßÕ“®∑”„ÀÈ Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπ‰¥È ¥—ßπ—Èπ°“√»÷°…“∂÷ßª—®®—¬μË“ßÊ∑’ËÕ“® Ëßº≈°√–∑∫¥—ß°≈Ë“«®÷ß‡ªÁπ ‘Ëß∑’Ë
§«√»÷°…“Õ¬Ë“ß¬‘Ëß Õ¬Ë“ß‰√°Áμ“¡°“√»÷°…“∑’Ë‡°’Ë¬«¢ÈÕß°—∫®”π«π‡´≈≈ÏÀ√◊Õ°“√∑”ß“π¢Õß‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“Õ“®
∑”‰¥ÈÀ≈“¬«‘∏’ ‚¥¬„π«‘∏’μË“ßÊπ—Èπ °“√‡æ“–‡≈’È¬ß‡´≈≈Ï„πÀ≈Õ¥∑¥≈Õßπ—∫‡ªÁπ«‘∏’Àπ÷Ëß∑’Ë‰¥È√—∫§«“¡π‘¬¡Õ¬Ë“ß¡“°„πª—®®ÿ∫—π
‡π◊ËÕß®“°¡’§«“¡ –¥«° ·≈–‰¡Ë¬ÿËß¬“°„π°“√∑¥ Õ∫ Õ¬Ë“ß‰√°Á¥’ ª√–‡∑»‰∑¬¬—ß¡’°“√æ—≤π“„π¥È“ππ’È ‰¡Ë¡“°π—° §≥–ºŸÈ«‘®—¬
®÷ß‰¥È∑”°“√æ—≤π“°“√‡æ“–‡≈’È¬ß‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“‚¥¬„™È°√–®°μ“¢ÕßÀ¡Ÿ‡ªÁπ·¡Ë·∫∫·≈–‰¥È√“¬ß“π√“¬≈–‡Õ’¬¥
„π¢—ÈπμÕπμË“ßÊ ‡æ◊ËÕ„ÀÈºŸÈ∑’Ë π„® “¡“√∂∑”μ“¡‰¥È √«¡∑—Èß‰¥È∑”°“√‡ª√’¬∫‡∑’¬∫«‘∏’°“√μ‘¥μ“¡°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡´≈≈Ï¥È«¬
«‘∏’°“√π—∫¥È«¬ hemacytometer °—∫«‘∏’°“√ MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assay
÷́Ëßæ∫«Ë“‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“ “¡“√∂‡®√‘≠‡μ‘∫‚μ‰¥È¥’„πÕ“À“√‡≈’È¬ß‡´≈≈Ï™π‘¥ Dulbeccoûs Modified Eagle(DMEM)

∑’Ë¡’ fetal bovine serum „πª√‘¡“≥√ÈÕ¬≈– 10 ‡´≈≈Ï∑’Ë‡æ“–‡≈’È¬ß “¡“√∂∑”°“√‡æ‘Ë¡¢¬“¬®”π«π‰¥Èμ“¡μÈÕß°“√ ·≈–æ∫«Ë“
«‘∏’°“√μ‘¥μ“¡°“√‡®√‘≠‡μ‘∫‚μ “¡“√∂„™È ‰¥È∑—Èß 2 «‘∏’°—∫‡´≈≈Ï∑’Ë‡æ“–‡≈’È¬ß‰¥È ·μË«‘∏’ MTT assay ®–¡’§Ë“§«“¡º‘¥æ≈“¥πÈÕ¬
°«Ë“ º≈∑’Ë‰¥È· ¥ß„ÀÈ‡ÀÁπ«Ë“ “¡“√∂∑”°“√‡æ“–‡≈’È¬ß‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“‰¥È®√‘ß ¥È«¬«‘∏’°“√∑’Ë‰¡Ë¬ÿËß¬“° ·≈–„™È‡«≈“
‰¡Ëπ“π ‡´≈≈Ï∑’Ë‰¥È¬—ß “¡“√∂π”¡“»÷°…“Õ—μ√“°“√‡®√‘≠‡μ‘∫‚μ‰¥È¥È«¬«‘∏’μË“ßÊ ®—°…ÿ‡«™ “√ 2551; °√°Æ“§¡-∏—π«“§¡ 22(2):
118-126.
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∫∑π”
‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“ (corneal endothelial

cell) ‡ªÁπ‡´≈≈Ï∑’Ë¡’≈—°…≥–‡ªÁπ™—Èπ‡¥’¬« ¡’√Ÿª√Ë“ß‡À≈’Ë¬¡·∫∫
hexagonal μ—Èß·μË·√°‡°‘¥®–¡’§«“¡Àπ“·πËπ¢Õß‡´≈≈Ï¡“°
°«Ë“ 3,000 ‡´≈≈ÏμËÕμ“√“ß¡‘≈≈‘‡¡μ√1 ·≈–®–≈¥≈ß‰ª‡√◊ËÕ¬Ê
Õ¬Ë“ß™È“Ê μ“¡Õ“¬ÿ ·≈–‰¡Ë¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß‡´≈≈ÏÕ’°2  Ë«π
¢Õß‡´≈≈Ï™—Èππ’È¡’Õß§Ïª√–°Õ∫∑’Ë ”§—≠¢Õß Na+/K+-ATPase
pump ∑’Ë∑”ÀπÈ“∑’Ë§«∫„ÀÈª√‘¡“≥πÈ”„π°√–®°μ“ (corneal
stroma) „ÀÈÕ¬ŸË√–¥—∫μË” (relatively dehydrated state) ®÷ß
¡’§«“¡„  (transparent) Õ¬ŸËμ≈Õ¥ ∑”„ÀÈ‡√“ “¡“√∂¡Õß‡ÀÁπ
 ‘ËßμË“ßÊ ‰¥ÈÕ¬Ë“ßª°μ‘ À“°‡¡◊ËÕ‰√∑’Ë§«“¡Àπ“·πËπ¢Õß‡´≈≈Ï
μË”°«Ë“ 500 ‡´≈≈ÏμËÕÀπ÷Ëßμ“√“ß¡‘≈≈‘‡¡μ√3-4 °√–®°μ“®–
∫«¡πÈ”·≈– Ÿ≠‡ ’¬§«“¡„  (translucent) ∑”„ÀÈ°“√¡Õß‡ÀÁπ
≈¥≈ß (∂÷ß¢—Èπ∫Õ¥) ‰¥ÈÕ¬Ë“ß∂“«√ ¥—ßπ—Èπº≈°√–∑∫„¥Ê∑’Ë‡°‘¥
¢÷ÈπμËÕ‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“®–∑”„ÀÈ‡°‘¥º≈°√–∑∫μËÕ
°“√¡Õß‡ÀÁπ‰¥È„π∑’Ë ÿ¥ ´÷Ëß°“√»÷°…“∂÷ßº≈°√–∑∫μË“ßÊ ∑—Èß
 “√‡§¡’À√◊Õ ‘Ëß·«¥≈ÈÕ¡„π√–À«Ë“ß°“√∑”ºË“μ—¥μËÕ°“√Õ¬ŸË√Õ¥
¢Õß‡´≈≈Ï·≈–°“√∑”ß“π„π√–¥—∫‚¡‡≈°ÿ≈¢Õß‡´≈≈Ï ®“°
√“¬ß“π«‘®—¬∑’Ë¡’„πª—®®ÿ∫—πæ∫«Ë“¡’‰¥ÈÀ≈“°À≈“¬«‘∏’ ∑—Èß°“√π—∫
‡´≈≈Ï‚¥¬μ√ß®“°¿“¬„π≈Ÿ°μ“¿“¬À≈—ß°“√ºË“μ—¥‚¥¬„™È°≈ÈÕß
specular microscope5-9 °“√„™È≈Ÿ°μ“¢Õß —μ«Ï‡ªÁπ·¡Ë·∫∫
„π°“√∑¥ Õ∫10-14 ·≈–°“√‡æ“–‡≈’È¬ß‡´≈≈Ï‡æ◊ËÕ∑¥ Õ∫º≈‚¥¬
μ√ß ∑—Èß°“√‡æ“–‡≈’È¬ß‡´≈≈Ï®“°§π15-17 ·≈–°“√‡æ“–‡≈’È¬ß
‡´≈≈Ï®“° —μ«Ï‡≈’È¬ß≈Ÿ°¥È«¬π¡18-22  πÕ°‡Àπ◊Õ®“°°“√„™È°≈ÈÕß
specular microscope ·≈È« «‘∏’°“√Õ◊ËπÊ¬—ß¡’°“√»÷°…“‰¡Ë
¡“°π—°„πª√–‡∑»‰∑¬ ∑”„ÀÈ°“√»÷°…“∂÷ßº≈°√–∑∫„π¥È“π
μË“ßÊμËÕ‡´≈≈Ï·≈–√«¡∂÷ß„π√–¥—∫‚¡‡≈°ÿ≈¬—ß¡’¢ÈÕ®”°—¥Õ¬ŸË
¥—ßπ—Èπ°≈ÿË¡ºŸÈ«‘®—¬®÷ß¡’§«“¡ª√– ß§Ï∑’Ë®–æ—≤π“«‘∏’°“√‡æ“–
‡≈’È¬ß‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“„πÀ≈Õ¥∑¥≈Õß  ”À√—∫
„™È„π°“√»÷°…“º≈°√–∑∫„π√–¥—∫‡´≈≈Ï‡æ◊ËÕ„™È‡ªÁπ‡§√◊ËÕß¡◊Õ„π
°“√μÕ∫ª—≠À“∑“ß°“√·æ∑¬Ï ‚¥¬‰¥È‡≈◊Õ°°“√‡æ“–‡≈’È¬ß‡´≈≈Ï
‡¬◊ËÕ∫ÿ™—Èπ„π®“°°√–®°μ“À¡Ÿ ‡π◊ËÕß®“°‡ªÁπ —μ«Ï∑’Ë¡’§«“¡„°≈È
‡§’¬ß°—∫§π·≈–À“μ—«Õ¬Ë“ß‰¥ÈßË“¬ πÕ°®“°π—Èπ¬—ß¡’√“¬ß“π
«‘®—¬∑’Ëπ”‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“À¡Ÿ¡“„™È‡ªÁπ·¡Ë·∫∫
„π°“√»÷°…“¥È«¬20 ‚¥¬‰¥È· ¥ß¢—ÈπμÕπ°“√∑”Õ¬Ë“ß≈–‡Õ’¬¥
‡æ◊ËÕ„ÀÈºŸÈ∑’Ë π„® “¡“√∂∑”μ“¡‰¥È®√‘ß √«¡∑—Èß‰¥È‡ª√’¬∫‡∑’¬∫
«‘∏’°“√μ‘¥μ“¡°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡´≈≈Ï‚¥¬«‘∏’π—∫‡´≈≈Ï¥È«¬
hemacytometer ·≈–«‘∏’ MTT assay ‡æ◊ËÕ„ÀÈ‡ÀÁπ∂÷ß§«“¡

‡ªÁπ‰ª‰¥È ·≈–§«“¡ –¥«°„π°“√»÷°…“«‘®—¬¥È«¬«‘∏’¥—ß°≈Ë“«
π’È¥È«¬

 “√‡§¡’∑’Ë„™È„π°“√∑¥≈Õß
≈Ÿ°μ“À¡Ÿ∑’Ë„™È„π°“√‡μ√’¬¡‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°

μ“ (porcine corneal endothelial cells:  PCEC) ‰¥È®“°
‚√ß¶Ë“ —μ«Ï„π√–¬–‡«≈“‰¡Ë‡°‘π 8 ™—Ë«‚¡ß  Õ“À“√‡≈’È¬ß‡´≈≈Ï
™π‘¥ Dulbeccoûs Modified Eagle (DMEM)  “√≈–≈“¬
¬ËÕ¬‡´≈≈ÏÕÕ°®“°æ◊Èπº‘« trypsin-EDTA (ethylene-diamine-
tetraacetic acid) ¬“ªØ‘™’«π– penicillin-streptomycin ·≈–
fetal bovine serum ®“°∫√‘…—∑ Gibco ª√–‡∑» À√—∞Õ‡¡√‘°“
 “√ MTT À√◊Õ 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphe-
nyltetrazolium bromide ®“°∫√‘…—∑ Sigma Aldrich
ª√–‡∑» À√—∞Õ‡¡√‘°“

«‘∏’°“√∑¥≈Õß
1. °“√·¬°‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“®“°μ“À¡Ÿ20

π”μ“À¡Ÿ∑’Ë‰¥È®“°‚√ß¶Ë“ —μ«Ï (√Ÿª∑’Ë 1A) π”¡“≈È“ß„ÀÈ
 –Õ“¥„π‡∫◊ÈÕßμÈπ¥È«¬πÈ”°≈—Ëπ 2-3 §√—Èß (√Ÿª∑’Ë 1B) ®“°π—Èπ
·™Ë≈Ÿ°μ“À¡Ÿ∑’Ë‰¥È∑—Èß≈Ÿ° (whole globe) „π 70 % ·Õ≈°ÕŒÕ≈Ï
‡ªÁπ‡«≈“ 2-3 π“∑’ ‡æ◊ËÕ≈¥°“√ªπ‡ª◊ÈÕπ„ÀÈ¡“°∑’Ë ÿ¥ (√Ÿª∑’Ë
1C) ·≈È«®÷ß≈È“ß¥È«¬πÈ”°≈—Ëπª√“»®“°‡™◊ÈÕÕ’° 2-3 §√—Èß ®÷ß
‡√‘Ë¡μ—¥·¬°‡©æ“– Ë«π¢Õß°√–®°μ“ (corneal button) ‚¥¬
„™È„∫¡’¥ºË“μ—¥‡®“–‡¢È“∑’Ë¥È“πÀπÈ“·≈–§ËÕ¬Ê ‡≈“–‡ªÁπ«ß°≈¡
‰¡Ë„ÀÈ¡’ Ë«π¢Õßμ“¢“« (scleral ring) μ‘¥¡“ (√Ÿª∑’Ë 1D) ™‘Èπ
 Ë«π∑’Ë‰¥È¢Õß°√–®°μ“¡’≈—°…≥–‡ªÁπ‡À¡◊Õπ«ÿÈπ  ’¢“«„  ‚§Èß
‡≈Á°πÈÕ¬ (√Ÿª∑’Ë 1E) ≈È“ß°√–®°μ“∑’Ë‰¥È„πμŸÈª≈Õ¥‡™◊ÈÕ¥È«¬
Õ“À“√‡≈’È¬ß‡´≈≈Ï (DMEM ∑’Ë¡’ fetal bovine serum Õ¬ŸË
√ÈÕ¬≈– 10 ‚¥¬¡’ penicillin ®”π«π 100 ¬Ÿπ‘μμËÕ¡‘≈≈‘≈‘μ√
·≈– streptomycin ®”π«π  100 ‰¡‚§√°√—¡μËÕ¡‘≈≈‘≈‘μ√)2-
3 §√—Èß ‡æ◊ËÕ™Ë«¬≈¥°“√ªπ‡ª◊ÈÕπ √«¡∑—Èß√—°…“ ¿“«–¢Õß‡´≈≈Ï
¥È«¬ ®“°π—Èππ”™‘Èπ Ë«π¢Õß°√–®°μ“«“ß≈ß„π®“πÕ“À“√
‡≈’È¬ß‡´≈≈Ï∑’Ë –Õ“¥‚¥¬„ÀÈ¡’≈—°…≥–‚§Èß¢÷Èπ„ÀÈ¥È“π∑’Ë¡’‡´≈≈Ï
‡¬◊ËÕ∫ÿ™—Èπ„πÕ¬ŸË¥È“π∫π (√Ÿª∑’Ë 1F-G) ®“°π—ÈπÀ¬¥ “√≈–≈“¬
trypsin-EDTA ª√‘¡“≥ 50 ‰¡‚§√≈‘μ√ ≈ß‰ª∑’Ë∫πº‘«¥È“π„π
¢Õß°√–®°μ“ ∫Ë¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ ª√–¡“≥
1-2 π“∑’ (√Ÿª∑’Ë 1H) ·≈È«„™È spatula ‡¢’Ë¬‡∫“Ê ∫πº‘«‡¬◊ËÕ
‡´≈≈Ï™—Èπ„π (√Ÿª∑’Ë 1I) ‡´≈≈Ï∑’Ë‰¥È∑’Ëμ‘¥∑’Ëª≈“¬ spatula π”‰ª
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®ÿË¡≈ß„π®“πÕ“À“√‡≈’È¬ß‡´≈≈Ï¢π“¥ 24 À≈ÿ¡ (uncoated 24
well-plate ∫√‘…—∑ Corning) ∑’Ë∫√√®ÿÕ“À“√‡≈’È¬ß‡´≈≈ÏÕ¬ŸË
ª√‘¡“≥ 1 ¡‘≈≈‘≈‘μ√ (√Ÿª∑’Ë 1J) ·≈È«∫Ë¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“
‡´≈‡´’¬  ·≈–§“√Ï∫Õπ‰¥ÕÕ°‰´¥Ï√ÈÕ¬≈– 5 ‡ªÁπ‡«≈“Õ¬Ë“ß
πÈÕ¬ 1 Õ“∑‘μ¬Ï ‡æ◊ËÕ„ÀÈ‡´≈≈Ï‰¥È‡√‘Ë¡¢¬“¬‡æ‘Ë¡ª√‘¡“≥

2. °“√‡≈’È¬ß‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“
‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“∑’Ë¡’®”π«π¡“°æÕ·≈È«

∑”°“√ subculture ‚¥¬°“√¥Ÿ¥Õ“À“√‡°Ë“ÕÕ° ≈È“ß¥È«¬
∫—ø‡øÕ√Ï PBS ·≈È«∫Ë¡‡´≈≈Ï„π “√≈–≈“¬ trypsin - EDTA
‡ªÁπ‡«≈“ 1-2 π“∑’ ®“°π—Èπ‡§“–‡´≈≈Ï 2-3 §√—Èß ‡æ◊ËÕ„ÀÈ‡´≈≈Ï
À≈ÿ¥ÕÕ°®“°æ◊Èπº‘«¢Õß®“πÕ“À“√‡≈’È¬ß‡´≈≈Ï ¥Ÿ¥‡´≈≈Ï∑’Ë‰¥È
ÕÕ°·≈È«∑”°“√ª—Ëπ·¬°‡°Á∫‡©æ“– Ë«πμ–°Õπ‡´≈≈Ï °√–®“¬
¥È«¬Õ“À“√‡≈’È¬ß‡´≈≈Ï„À¡Ë ·≈È«π”‰ª‡≈’È¬ßμËÕ„π®“πÕ“À“√
‡≈’È¬ß‡´≈≈Ï∑’Ë¡’¢π“¥„À≠Ë¢÷Èπ ®–∑”„ÀÈ‰¥È‡´≈≈Ïª√‘¡“≥‡æ‘Ë¡¡“°
¢÷Èπ ®“°π—Èπ®–‡ª≈’Ë¬πÕ“À“√„À¡Ë∑ÿ°Ê 2-3 «—π ®π¡’ª√‘¡“≥
‡´≈≈Ï‡æ‘Ë¡¢÷Èπ‡μÁ¡æ◊Èπ∑’Ë ·≈È«®÷ß∑”°“√ subculture §√—ÈßμËÕ‰ª

3. °“√π—∫‡´≈≈Ï¥È«¬ hemacytometer
‡≈’È¬ß‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“„π®“πÕ“À“√‡≈’È¬ß

‡´≈≈Ï¢π“¥ 24 À≈ÿ¡ ‚¥¬„ÀÈ¡’®”π«π‡√‘Ë¡μÈπ∑’Ë 20,000 ‡´≈≈Ï
μËÕÀ≈ÿ¡μËÕ 1 ¡‘≈≈‘≈‘μ√¢ÕßÕ“À“√ ∫Ë¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“
‡´≈‡ ’́¬  ·≈–¡’√–¥—∫§“√Ï∫Õπ‰¥ÕÕ°‰´¥Ï√ÈÕ¬≈– 5 ‡ªÁπ‡«≈“
48 ™—Ë«‚¡ß ®“°π—Èπ‡¡◊ËÕ§√∫√–¬–‡«≈“∑’ËμÈÕß°“√ ¥Ÿ¥Õ“À“√
‡°Ë“∑‘Èß·≈È«≈È“ß¥È«¬∫—ø‡øÕ√Ï PBS 1 §√—Èß ·≈È«∫Ë¡‡´≈≈Ï„π
 “√≈–≈“¬ trypsin-EDTA ª√‘¡“≥ 50 ‰¡‚§√≈‘μ√ ‡ªÁπ‡«≈“
1-2 π“∑’ ®“°π—Èπ„™Èª‘‡ªμ¥Ÿ¥‡ªË“¢÷Èπ≈ß 2-3 §√—Èß ‡¡◊ËÕ‡´≈≈Ï
À≈ÿ¥ÕÕ°®“°æ◊Èπº‘«¢Õß®“πÕ“À“√‡≈’È¬ß‡´≈≈Ï·≈È«‡μ‘¡Õ“À“√
‡≈’È¬ß‡´≈≈Ïª√‘¡“≥ 950 ‰¡‚§√≈‘μ√ ·≈–¥Ÿ¥ “√≈–≈“¬∑—ÈßÀ¡¥
∫√√®ÿ≈ß„πÀ≈Õ¥∑¥≈Õß¢π“¥ 1.5 ¡‘≈≈‘≈‘μ√ π”‰ªπ—∫¥È«¬
‡§√◊ËÕß hemacytometer ‚¥¬π”¡“ª√‘¡“≥ 20 ‰¡‚§√≈‘μ√
º ¡°—∫ ’ trypan blue Õ—μ√“ Ë«π 1:1 ·≈È«À¬Õ¥≈ß„π
™ËÕß¢Õß hemacytometer ®“°π—Èππ—∫‡´≈≈Ï∑’Ë‰¥ÈºË“π∑“ß
°≈ÈÕß®ÿ≈∑√√»πÏ · ¥ßº≈∑’Ë‰¥È‚¥¬§”π«≥‡ªÁπ®”π«π‡´≈≈Ï
∑—ÈßÀ¡¥¢Õß·μË≈–μ—«Õ¬Ë“ß ∑”°“√∑¥≈ÕßÕ¬Ë“ßπÈÕ¬ 3 §√—Èß
·≈–„π·μË≈–§√—Èß∑”´È”Õ¬Ë“ßπÈÕ¬ 3 √Õ∫

4. MTT assay21

‡≈’È¬ß‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“„π®“πÕ“À“√‡≈’È¬ß

‡´≈≈Ï¢π“¥ 24 À≈ÿ¡ ‚¥¬„ÀÈ¡’®”π«π‡√‘Ë¡μÈπ∑’Ë 20,000 ‡´≈≈Ï
μËÕÀ≈ÿ¡μËÕ 1 ¡‘≈≈‘≈‘μ√¢ÕßÕ“À“√ ∫Ë¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“
‡´≈‡ ’́¬  ·≈–¡’√–¥—∫§“√Ï∫Õπ‰¥ÕÕ°‰´¥Ï√ÈÕ¬≈– 5 ‡ªÁπ‡«≈“
48 ™—Ë«‚¡ß ®“°π—Èπ‡¡◊ËÕ§√∫μ“¡‡«≈“∑’ËμÈÕß°“√¥Ÿ¥Õ“À“√‡°Ë“∑‘Èß
·≈È«≈È“ß¥È«¬∫—ø‡øÕ√Ï PBS 1 §√—Èß ‡μ‘¡Õ“À“√„À¡Ë∑’Ë¡’ Ë«π
º ¡¢Õß “√ MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-di-
phenyltetrazolium bromide) ∑’Ë§«“¡‡¢È¡¢Èπ 0.5 ¡‘≈≈‘°√—¡
μËÕ¡‘≈≈‘≈‘μ√ ∫Ë¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ μËÕ‡ªÁπ‡«≈“ 2
™—Ë«‚¡ß ·≈È«¥Ÿ¥Õ“À“√∑’Ë¡’ Ë«πº ¡¢Õß MTT Õ¬ŸË∑‘Èß ‡μ‘¡·∑π
∑’Ë¥È«¬ “√≈–≈“¬ dimethylsulfoxide (DMSO) ª√‘¡“≥
1 ¡‘≈≈‘≈‘μ√ ‡æ◊ËÕ≈–≈“¬º≈÷° ’¡Ë«ß∑’Ë‡°‘¥¢÷Èπ «—¥§«“¡‡¢È¡¢Õß
 ’¥È«¬‡§√◊ËÕß«—¥°“√¥Ÿ¥°≈◊π· ß (spectrophotometer) ∑’Ë
§«“¡¬“«§≈◊Ëπ 540 π“‚π‡¡μ√ º≈∑’Ë‰¥È· ¥ß‡ªÁπ§Ë“‡©≈’Ë¬®“°
°“√∑¥≈ÕßÕ¬Ë“ßπÈÕ¬ 3 §√—Èß ·≈–„π·μË≈–§√—Èß∑” È́”Õ¬Ë“ßπÈÕ¬
3 √Õ∫

°“√‡≈’È¬ß‡´≈≈Ï Porcine corneal endothelial cells
(PCEC) „πÀ≈Õ¥∑¥≈Õß

‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“∑’Ë·¬°‰¥È “¡“√∂‡®√‘≠
‡μ‘∫‚μ‰¥È„π ¿“«–∑’Ë°”Àπ¥‚¥¬„π™Ë«ß —ª¥“ÀÏ·√°¡’°“√‡®√‘≠
‡μ‘∫‚μ§ËÕπ¢È“ß™È“ ¡’≈—°…≥–‡´≈≈Ï§ËÕπ¢È“ß¬“«√’ ‡°“–°—π‡ªÁπ
°≈ÿË¡‡´≈≈Ï‡≈Á°Ê (√Ÿª∑’Ë 2A) „π‡«≈“ Õß —ª¥“ÀÏæ∫«Ë“°≈ÿË¡
‡´≈≈Ï‡≈Á°Ê ¡’¢π“¥°«È“ß¢÷Èπ‡π◊ËÕß®“°¡’°“√‡æ‘Ë¡®”π«π‡´≈≈Ï
¡“°¢÷Èπ (√Ÿª∑’Ë 2B) ‡¡◊ËÕ‡«≈“ª√–¡“≥ 3  —ª¥“ÀÏ ®–¡’‡´≈≈Ï
‡°◊Õ∫‡μÁ¡™ËÕß¢Õß®“πÕ“À“√‡≈’È¬ß‡´≈≈Ï ‡´≈≈Ï¡’≈—°…≥–§ËÕπ
¢È“ß°≈¡¢÷Èπ ∫“ß‡´≈≈Ï‡ªÁπ≈—°…≥–‡À≈’Ë¬¡ (√Ÿª∑’Ë 2C) ·≈–
‡¡◊ËÕ‡≈’È¬ß‰«È‡ªÁπ‡«≈“π“π 3-4  —ª¥“ÀÏ ‡´≈≈Ï∑’Ë‰¥È®–¡’≈—°…≥–
√Ÿª°≈¡À≈“¬‡À≈’Ë¬¡¡“°¢÷Èπ (√Ÿª∑’Ë 2D) ·≈–¡’°“√‡æ‘Ë¡
®”π«π‡´≈≈Ï¡“°¢÷Èπ‡∫’¬¥‡°“–Õ¬ŸË∫πæ◊Èπº‘«¢Õß®“πÕ“À“√
‡≈’È¬ß‡´≈≈Ï∑”„ÀÈ·μË≈–‡´≈≈Ï¥Ÿ¡’¢π“¥‡≈Á°≈ß ®÷ß‰¥È∑”°“√‡æ‘Ë¡
¢¬“¬®”π«π‡´≈≈Ï„ÀÈ¡’¡“°¢÷ÈπÕ’° ‚¥¬°“√¬È“¬‡´≈≈Ï∑—ÈßÀ¡¥
®“° 1 ™ËÕß‡´≈≈Ï∑’Ë‰¥È ¬È“¬≈ß ŸË¢«¥Õ“À“√‡≈’È¬ß‡´≈≈Ï¢π“¥
25 μ“√“ß‡´πμ‘‡¡μ√ „πÕ“À“√‡≈’È¬ß‡´≈≈Ïª√‘¡“≥ 5 ¡‘≈≈‘≈‘μ√
·≈–‡≈’È¬ß‡´≈≈Ï∑’Ë ¿“«–‡¥‘¡§◊Õ 37 Õß»“‡´≈‡ ’́¬ ·≈–¡’√–¥—∫
§“√Ï∫Õπ‰¥ÕÕ°‰´¥Ï√ÈÕ¬≈– 5 ÷́Ëßæ∫«Ë“‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß
°√–®°μ“ “¡“√∂‡æ‘Ë¡®”π«π‡´≈≈Ï¢÷Èπ®π‡°◊Õ∫‡μÁ¡æ◊Èπ∑’Ë¢Õß
¢«¥Õ“À“√‡≈’È¬ß‡´≈≈Ï¿“¬„π√–¬–‡«≈“ª√–¡“≥ 1-2  —ª¥“ÀÏ
·≈–¡’≈—°…≥–¢Õß‡´≈≈Ï‡ªÁπ√Ÿª°≈¡À≈“¬‡À≈’Ë¬¡μ√ß°—∫
√“¬ß“π®“°ß“π«‘®—¬Õ◊ËπÊ6 ®“°π—Èπ®÷ß‰¥È∑” subculture À√◊Õ
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Figure 1 Primary culture of porcine corneal endothelial cells. The porcine eyes from slaughterhouse (A) were washed
several times in distilled water (B).  Before removing the corneal part, the porcine eye ball was disinfected
with 70% alcohol (C). Then the cornea was carefully excised excluding the scleral ring part (D). Next, the
jelly-like cornea (E) was rinsed in fresh medium several times (F-G) before being digested with trypsin-
EDTA solution (H). In the last step, the porcine corneal endothelial cells were detached from the corneal
stroma using a sterile spatula (I) and cultivated in 24-well plate at 37oC, 5% CO2 (J). (√Ÿª ’∑È“¬‡≈Ë¡)



123°“√æ—≤π“°“√‡≈’È¬ß‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“¢ÕßÀ¡Ÿ„πÀ≈Õ¥∑¥≈Õß

‡æ◊ËÕ„™È‡ªÁπ‡§√◊ËÕß¡◊Õ„π°“√»÷°…“°“√∑”ß“π¢Õß‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“√–¥—∫‚¡‡≈°ÿ≈

°“√‡æ‘Ë¡ª√‘¡“≥‡´≈≈Ï®”π«π 2 §√—Èß ‡æ◊ËÕ„ÀÈ¡’ª√‘¡“≥·≈–
¡’§«“¡·¢Áß·√ß¡“°æÕμËÕ°“√∑¥ Õ∫ MTT assay μËÕ‰ª
‡´≈≈Ï∑’ Ë ‰¡Ë ‰¥È∑¥ Õ∫ “¡“√∂‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ -80 Õß»“
‡´≈‡ ’́¬  ”À√—∫„™È„π°“√∑¥ Õ∫Õ◊ËπÊμËÕ‰ª‰¥È   ”À√—∫‡´≈≈Ï
∑’ËºË“π°“√ passage ‰ª‡√◊ËÕ¬Ê æ∫«Ë“„π™Ë«ßª√–¡“≥‰¡Ë‡°‘π
passage ∑’Ë 15 ≈—°…≥–√Ÿª√Ë“ß¢Õß‡´≈≈Ï‰¡Ë¡’°“√‡ª≈’Ë¬π·ª≈ß
‰ª®“°‡¥‘¡ „π¢≥–∑’Ë‡¡◊ËÕ∑”°“√ subculture ‰ª¡“°°«Ë“π’È¡’
‡´≈≈Ï∫“ß Ë«π∑’Ë‡√‘Ë¡‡ª≈’Ë¬π·ª≈ß §◊Õ ®–§ß≈—°…≥–¢Õß√Ÿª√’
¬“« ‰¡Ë‡ª≈’Ë¬π‡ªÁπ√ŸªÀ≈“¬‡À≈’Ë¬¡ √«¡∑—Èß‡´≈≈Ï‡√‘Ë¡¡’°“√μ“¬
‰¥ÈßË“¬¢÷Èπ °“√‡®√‘≠‡μ‘∫‚μ‡√‘Ë¡™È“≈ß ·≈–‡¡◊ËÕ‡≈’È¬ßμËÕ‰ª‡´≈≈Ï
®–‡√‘Ë¡μ“¬¡“°¢÷Èπ ´÷ËßπË“®–¡’ “‡Àμÿ¡“®“°§«“¡ “¡“√∂„π
°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡´≈≈Ï primary culture ¢Õß‡´≈≈Ïª°μ‘
®–¡’Õ¬Ë“ß®”°—¥ ‰¡Ë‡À¡◊Õπ°—∫‡´≈≈Ï¡–‡√Áß∑’Ë “¡“√∂‡≈’È¬ß„π
À≈Õ¥∑¥≈Õß‰¥È ‰ªμ≈Õ¥‡ªÁπ‡«≈“π“π

°“√μ‘¥μ“¡°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡´≈≈Ï
‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“®”π«π‡√‘Ë¡μÈπ∑’Ë 20,000

‡´≈≈Ï„πÕ“À“√‡≈’È¬ß‡´≈≈Ï 1 ¡‘≈≈‘≈‘μ√μËÕÀ≈ÿ¡¢Õß®“πÕ“À“√

‡≈’È¬ß‡´≈≈Ï¢π“¥ 24 À≈ÿ¡ ‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬ 
·≈–√–¥—∫§“√Ï∫Õπ‰¥ÕÕ°‰´¥Ï√ÈÕ¬≈– 5 ‡ªÁπ‡«≈“ 10 «—π „π
·μË≈–«—π·∫Ëßμ—«Õ¬Ë“ß∑”°“√∑¥≈Õß 2 ™ÿ¥Ê ≈– 3 μ—«Õ¬Ë“ß
™ÿ¥·√°∑”°“√π—∫®”π«π‡´≈≈Ï‚¥¬„™ÈÕÿª°√≥Ï hemacytom-
eter ·≈–™ÿ¥∑’Ë Õß∑¥ Õ∫¥È«¬ “√ MTT ÷́Ëßº≈°“√∑¥ Õ∫
(√Ÿª∑’Ë 3) æ∫«Ë“‡´≈≈Ï¡’®”π«π‡æ‘Ë¡¡“°¢÷Èπ‡ªÁπ —¥ Ë«π°—∫
√–¬–‡«≈“∑’Ë‡æ‘Ë¡¢÷Èπ‚¥¬‡©æ“–„π™Ë«ß 6 «—π·√° ·≈–‡√‘Ë¡¡’
®”π«π§ß∑’Ë‡¡◊ËÕ‡¢È“ ŸË«—π∑’Ë 7 ‚¥¬æ∫≈—°…≥–¢Õß°√“ø‡™Ëπ
‡¥’¬«°—π∑—Èß 2 «‘∏’ ·μË®“°°“√À“§Ë“§«“¡‡∫’Ë¬ß‡∫π¡“μ√∞“π
(SD) ®“°°“√∑¥≈Õß®”π«π 3 §√—Èß¢Õß·μË≈–«‘∏’ æ∫«Ë“«‘∏’
MTT assay ®–¡’§Ë“μË”°«Ë“«‘∏’°“√π—∫¥È«¬ hemacytometer
´÷Ëß· ¥ß∂÷ß§«“¡πË“‡™◊ËÕ∂◊Õ¢Õß¢ÈÕ¡Ÿ≈∑’Ë¡’¡“°°«Ë“

«‘®“√≥Ï
°√–®°μ“‡ªÁπ Ë«πÀπ÷Ëß∑’Ë¡’§«“¡ ”§—≠μËÕ°“√¡Õß‡ÀÁπ

ª√–°Õ∫¥È«¬‡´≈≈Ï 3 ™π‘¥ ™—ÈππÕ° ÿ¥‡ªÁπ™—Èπ¢Õß epithe-
lial cells ™—Èπ°≈“ß§◊Õ stromal ∑’Ë¡’§«“¡Àπ“¡“°∑’Ë ÿ¥
ª√–°Õ∫¥È«¬ fibroblast cells À≈“¬™—Èπ‡√’¬ßμ—«°—π ™—Èπ„π

Figure 2 Phase-contrast of isolated porcine corneal endothelial cells (x20). A) One week after isolation showing low
amount of cells, B) The cell number is increased in two weeks, C) The rounded shape morphology of
isolated cells, and D) At four weeks, cultivated PCECs present in a more uniform hexagonal shape.
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 ÿ¥À√◊Õ endothelial cells ¡’§«“¡Àπ“‡æ’¬ß™—Èπ‡¥’¬«∑”ÀπÈ“∑’Ë
„ÀÈ°√–®°μ“¡’§«“¡„ Õ¬ŸËμ≈Õ¥ (transparent) ‚¥¬Õ“»—¬°“√
∑”ß“π¢Õß Na+/K+-ATPase pump „π™—Èππ’È®–‰¡Ë¡’°“√‡æ‘Ë¡
®”π«π‡´≈≈Ï (non-regeneration) À“°‰¥È√—∫§«“¡‡ ’¬À“¬
®–∑”„ÀÈ®”π«π‡´≈≈Ï≈¥≈ßÕ¬Ë“ß∂“«√ ·≈–®–™¥‡™¬°“√
∑”ß“π (compensation) ‚¥¬°“√·ºË¢¬“¬μ—«‡´≈≈ÏÕÕ°„ÀÈ
°«È“ß¢÷Èπ  Ëßº≈„ÀÈ§«“¡ “¡“√∂„π°“√§«∫§ÿ¡√–¥—∫ª√‘¡“≥
πÈ”„π°√–®°μ“≈¥≈ßμ“¡Õ—μ√“ Ë«π‡´≈≈Ï∑’Ë≈¥≈ß ·≈–Õ“® Ëß
º≈°√–∑∫μËÕ°“√¡Õß‡ÀÁπ‰¥È„π∑’Ë ÿ¥3-4

®“°√“¬ß“π°“√«‘®—¬„πª—®®ÿ∫—πæ∫«Ë“¡’ª—®®—¬μË“ßÊ∑’Ë
Õ“® Ëßº≈°√–∑∫μËÕª√‘¡“≥‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“‰¥È
‰¥È·°Ë º≈¢Õß§«“¡√ÈÕπ∑’Ë‡°‘¥¢÷Èπ®“°°“√∑”ºË“μ—¥ ≈“¬μÈÕ
°√–®° phacoemulsification5,9,11  º≈¢Õß “√≈–≈“¬∑’Ë‡ªÁπ
hypotonic22 ‡ªÁπμÈπ ‚¥¬∑”„ÀÈ®”π«π‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π≈¥≈ß
·≈–‡π◊ËÕß®“°‡´≈≈Ï‡¬◊ ËÕ∫ÿ°√–®°μ“™—Èπ„π‰¡Ë “¡“√∂‡æ‘Ë¡
®”π«π¢÷Èπ‰¥ÈÕ’° °“√À“ “‡Àμÿ¢Õß°“√μ“¬¢Õß‡´≈≈Ï·≈–
·π«∑“ßªÈÕß°—π®÷ß‡ªÁπ«‘∏’∑’Ë¥’∑’Ë ÿ¥ ª—®®ÿ∫—π®÷ß¡’π—°«‘®—¬¡“°
¡“¬‰¥È„ÀÈ§«“¡ π„®·≈–»÷°…“°≈‰°°“√∑”ß“π√–¥—∫‡´≈≈Ï
√«¡∂÷ßº≈°√–∑∫®“°ª—®®—¬μË“ßÊ∑’Ë¡’μËÕ®”π«π‡´≈≈Ï ‚¥¬«‘∏’
°“√∑’Ë„™È„π°“√»÷°…“¡’∑—Èß°“√∑¥ Õ∫„π —μ«Ï∑¥≈Õß °“√‡æ“–

‡≈’È¬ß‡´≈≈Ï„πÀ≈Õ¥∑¥≈Õß ∑—Èß®“°¢Õß§π·≈–®“° —μ«Ï‡≈’È¬ß
≈Ÿ°¥È«¬π¡ °“√‡æ“–‡≈’È¬ß‡´≈≈Ï‡¬◊ËÕ∫ÿ°√–®°μ“™—Èπ„π¢Õß®“°
§ππ—Èπ¡’¢ÈÕ®”°—¥∑’Ëμ—«Õ¬Ë“ß°√–®°μ“‡æ◊ËÕπ”¡“·¬°‡´≈≈Ïπ—Èπ
À“‰¥È¬“°¡“° °√–®°μ“∑’Ë ‰¥È√—∫∫√‘®“§‡ªÁπ ‘Ëß∑’Ë¡’§Ë“¡“°
 ”À√—∫ºŸÈ∑’Ë Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπ¡“°°«Ë“®–π”¡“„™È„π°“√
∑¥≈Õß ¥—ßπ—Èπ®÷ßπ‘¬¡∑’Ë®–„™È®“° —μ«Ï‡≈’È¬ß≈Ÿ°¥È«¬π¡∑’Ë¡’§«“¡
„°≈È‡§’¬ß¡“°°«Ë“ ‚¥¬‡©æ“–À¡Ÿ∑’Ë¡’≈—°…≥–∑“ß™’««‘∑¬“¢Õß
≈Ÿ°μ“§≈È“¬°—∫¢Õß§π23 ¡’√“¬ß“π°“√π”¡“„™È‡ªÁπ·¡Ë·∫∫
„π°“√»÷°…“°≈‰°°“√∑”ß“π¢Õß‡´≈≈Ï‡¬◊ ËÕ∫ÿ™— Èπ„π¢Õß
°√–®°μ“ ‰¥È·°Ë °“√»÷°…“º≈¢Õß unoprostone μËÕ√–¥—∫
¢Õß·§≈‡ ’́¬¡24 º≈¢Õß povidone iodine μËÕ§«“¡Àπ“·πËπ
¢Õß‡´≈≈Ï25 º≈¢Õß°“√°”®—¥·√Ë∏“μÿ‡À≈Á°∑’Ë™Ë«¬∑”„ÀÈ§«“¡
‡ ’¬À“¬¢Õß‡´≈≈Ï®“°°“√‡°Á∫„π∑’Ë‡¬Áπ≈¥≈ß‰¥È26 ‡ªÁπμÈπ
· ¥ß∂÷ß§«“¡‡ªÁπ‰ª‰¥È„π°“√π”¡“„™È‡ªÁπ·¡Ë·∫∫„π°“√
»÷°…“º≈°√–∑∫μË“ßÊ ‰¥È

‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“À¡Ÿ∑’Ë·¬°‰¥È¡’≈—°…≥–
∑’Ë Õ¥§≈ÈÕß°—∫√“¬ß“π∑’ËºË“π¡“27 ‚¥¬¡’≈—°…≥–¢Õß√Ÿª‡À≈’Ë¬¡
hexagonal ‰¡Ë¡’≈—°…≥–‡√’¬«¬“« (spindle shape) ¢Õß
‡´≈≈Ï fibroblast ∑’ËÕ“®ªπ‡ª◊ÈÕπ®“°¢—ÈπμÕπ°“√‡μ√’¬¡
„π¢≥–∑’Ë°“√ªπ‡ª◊ÈÕπ¢Õß‡´≈≈Ï‡¬◊ËÕ∫ÿ™—ÈππÕ°π—Èπ∂Ÿ°®”°—¥„π

Figure 3 Proliferation studies of porcine corneal endothelial cells using hemacytometer counting and MTT assay.
Growth curves showed an increased in cell number in both methods whilst MTT assay demonstrated a
better SD value. The experiments were performed in triplicate and repeated as three times in each
experiment.
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‡æ◊ËÕ„™È‡ªÁπ‡§√◊ËÕß¡◊Õ„π°“√»÷°…“°“√∑”ß“π¢Õß‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“√–¥—∫‚¡‡≈°ÿ≈

¢—ÈπμÕπ°“√·™Ë≈Ÿ°μ“À¡Ÿ„π 70% ·Õ≈°ÕŒÕ≈Ï∑’Ë∑”„ÀÈ‡´≈≈Ï
‡¬◊ËÕ∫ÿ™—ÈππÕ° Ë«π„À≠Ë‰¥È√—∫§«“¡‡ ’¬À“¬·≈–‰¡Ë “¡“√∂
‡®√‘≠‡μ‘∫‚μμËÕ‰¥È ·≈–πÕ°®“°π—Èπ§≥–ºŸÈ«‘®—¬‰¥È∑¥ Õ∫‡¢’Ë¬
‡´≈≈Ï‡¬◊ËÕ∫ÿ™—ÈππÕ°¡“‡≈’È¬ß„π ¿“«–‡¥’¬«°—π·μËæ∫«Ë“‰¡Ë¡’
‡´≈≈Ï‡®√‘≠‡μ‘∫‚μ¢÷Èπ‡≈¬ (‰¡Ë‰¥È· ¥ß„πº≈°“√∑¥≈Õß) ®÷ß
∑”„ÀÈ¡—Ëπ„®‰¥È«Ë“‰¡Ë¡’°“√ªπ‡ª◊ÈÕπ®“°‡´≈≈Ï™π‘¥Õ◊Ëπ

 ”À√—∫°“√μ‘¥μ“¡°“√‡®√‘≠‡μ‘∫‚μ¢Õß‡´≈≈Ïπ—Èπ∑”‰¥È
À≈“¬«‘∏’ °“√π—∫¥È«¬ hemacytometer ‡ªÁπ«‘∏’∑’Ë¡’„™È¡“π“π
 –¥«° ‰¡Ë¬ÿËß¬“° ·μË¡’¢ÈÕ‡ ’¬§◊Õ¡’§«“¡º‘¥æ≈“¥‡°‘¥¢÷Èπ‰¥È
ßË“¬‡æ√“–‡ªÁπ°“√π—∫¥È«¬μ“‡ª≈Ë“ºË“π∑“ß°≈ÈÕß®ÿ≈∑√√»πÏ
„π¢≥–∑’Ë«‘∏’ MTT assay ‡ªÁπ«‘∏’°“√∑“ß™’«‡§¡’∑’Ë¡’§«“¡
π‘¬¡Õ¬Ë“ß¡“°„πª—®®ÿ∫—π ¡’√“¬ß“π«‘®—¬¡“°¡“¬∑’Ëπ”«‘∏’π’È
¡“„™È‡ªÁπ‡§√◊ËÕß¡◊Õ„π°“√»÷°…“Õ—μ√“°“√‡®√‘≠‡μ‘∫‚μ¢Õß
‡´≈≈Ï À√◊ÕÕ“®»÷°…“∂÷ßª—®®—¬μË“ßÊ ∑’Ë∑”„ÀÈ‡´≈≈Ïμ“¬À√◊Õ
Õ¬ŸË√Õ¥¡“°¢÷Èπ28-30 ‚¥¬«‘∏’π’È∑’ËÕ“»—¬À≈—°°“√«Ë“‡´≈≈Ï∑’Ë¬—ß¡’
™’«‘μ®–¬—ß¡’°“√∑”ß“π¢Õß‡Õπ‰´¡Ï„π‰¡‚μ§Õπ‡¥√’¬ (mito-
chondrial dehydrogenase)  ‡Õπ‰´¡Ïπ’È®– “¡“√∂‡ª≈’Ë¬π
 “√ tetrazolium ∑’Ë¡’„πªØ‘°‘√‘¬“„ÀÈ‡ªÁπº≈÷° “√ ’¡Ë«ß forma-
zan ‡´≈≈Ï∑’Ëμ“¬·≈È«®–‰¡Ë “¡“√∂∑”„ÀÈº≈÷° “√ formazan
‡°‘¥¢÷Èπ‰¥È  ’∑’Ë‡°‘¥¢÷Èπ®÷ß —¡æ—π∏Ï°—∫®”π«π‡´≈≈Ï∑’Ë¬—ß¡’™’«‘μ
À“°¡’¡“°°Á®–¡’º≈÷° ’¡Ë«ß‡°‘¥¢÷Èπ¡“°  ’∑’Ë‡°‘¥¢÷Èπ°Á®–‡¢È¡
§Ë“¢Õß°“√¥Ÿ¥°≈◊π· ß°Á®– Ÿß¥È«¬‡™Ëπ°—π  ́ ÷Ëß®“°°“√μ‘¥μ“¡
°“√‡®√‘≠‡μ‘∫‚μ¥È«¬«‘∏’π’È·¡È«Ë“®–¡’À≈“¬¢—ÈπμÕπ¡“°°«Ë“
°“√π—∫¥È«¬ hemacytometer ·μËæ∫«Ë“¡’§Ë“§«“¡º‘¥æ≈“¥
∑’ËπÈÕ¬°«Ë“ °“√μ‘¥μ“¡°“√‡®√‘≠‡μ‘∫‚μ¥È«¬«‘∏’ MTT assay
®÷ß‡ªÁπ«‘∏’∑’Ë‡À¡“– ¡¡“°°«Ë“·≈– “¡“√∂π”¡“ª√–¬ÿ°μÏ„™È
„π°“√∑¥ Õ∫∂÷ßº≈°√–∑∫¥È“πμË“ßÊ ‰¥ÈÕ¬Ë“ß –¥«°

¥—ßπ—Èπ®“°º≈°“√∑¥≈Õß®÷ß°≈Ë“«‰¥È«Ë“ “¡“√∂‡μ√’¬¡
‡´≈≈Ï‡¬◊ËÕ∫ÿ™—Èπ„π¢Õß°√–®°μ“À¡Ÿ‰¥È ·≈–π”¡“„™È‡ªÁπ·¡Ë
·∫∫„π°“√»÷°…“º≈°√–∑∫μË“ßÊ‰¥È ‚¥¬«‘∏’°“√‡æ“–‡≈’È¬ß
‡´≈≈Ïπ’È∑”‰¥È –¥«° °“√‡μ√’¬¡‡´≈≈Ï‡æ’¬ß§√—Èß‡¥’¬«°Á “¡“√∂
¡’‡´≈≈Ï„™È ‰¥È‡ªÁπ√–¬–‡«≈“π“πÀ≈“¬Ê §√—Èß °“√∑¥ Õ∫μË“ßÊ
 “¡“√∂∑”‰¥È‚¥¬μ√ß°—∫‡´≈≈Ï ‡ÀÁπº≈„π√–¬–‡«≈“ —Èπ ·≈–
∑’Ë ”§—≠ “¡“√∂®–≈¥À√◊Õß¥°“√‰¡ËμÈÕß„™È —μ«Ï∑¥≈Õß‡ªÁπ
®”π«π¡“°‰¥È
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Intracameral Gnathostomiasis

Pairoj  Pipitsangjan, M.D.

Abstract

Gnathostoma spinigerum is the most common tissue parasite infection in Thailand and the second
most common ocular parasite. Ocular examination is crucial to proper diagnosis and treatment. Eye is the
only organ where parasite can be visualized directly. The rapidly removing parasite is the best treatment
which prevent complication and death from systemic migration of parasite. The author reported one patient
who presented with painful and blur vision of left eye. The larva of Gnathostoma was found in anterior
chamber. Nd YAG laser was used for immobilized parasite before surgical removal. Thai J Ophthalmol 2008;
July-December 22(2): 127-131.

Case Report/√“¬ß“πºŸÈªË«¬

Department of Ophthalmology Surin Hospital


