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π√‘ “  øŸµ√–°Ÿ≈ ·≈–§≥– Òı˘

 “√Õπÿ¡Ÿ≈‡ √’º‘¥ª√°µ‘ À≈Õ¥‡≈◊Õ¥
‰µÀ¥µ—« ·≈–°“√∑”≈“¬‰µ*

°“√‡ ’¬ ¡¥ÿ≈√–À«à“ß “√Õπÿ¡Ÿ≈‡ √’·≈– “√µâ“πÕπÿ¡Ÿ≈‡ √’
∑”„Àâ°“√∑”ß“π¢Õß‡´≈≈å∫ÿº‘«„πÀ≈Õ¥‡≈◊Õ¥º‘¥ª√°µ‘ ·≈–À≈Õ¥
‡≈◊Õ¥‰µÀ¥µ—«º‘¥ª√°µ‘, ‡°‘¥¿“«–‡≈◊Õ¥‡≈’È¬ß‰µæ√àÕß ∑”„Àâ‡π◊ÈÕ‰µ
∂Ÿ°∑”≈“¬.  §«“¡º‘¥ª√°µ‘¥—ß°≈à“« “¡“√∂·°â‰¢‰¥â¥â«¬°“√„™â “√
µâ“πÕπÿ¡Ÿ≈‡ √’ ·≈– “√ÕÕ°ƒ∑∏‘Ï¢¬“¬À≈Õ¥‡≈◊Õ¥.  °“√∑”ß“π¢Õß
‰µ∑’Ë¥’¢÷Èπæ√âÕ¡°—∫°“√‡æ‘Ë¡ª√‘¡“≥‡≈◊Õ¥‰ª‡≈’È¬ß‰µ‡ªìπ¢âÕ π—∫ πÿπ
«à“¿“«–‡≈◊Õ¥‡≈’È¬ß‰µæ√àÕß‡ªìπ°≈«‘∏“π ”§—≠∑’Ë∑”≈“¬‰µ.

§” ”§—≠ :  “√Õπÿ¡Ÿ≈‡ √’,  “√µâ“πÕπÿ¡Ÿ≈‡ √’, ¿“«–À≈Õ¥
‡≈◊Õ¥‰µÀ¥µ—«, °“√∑”≈“¬‰µ

π√‘ “  øŸµ√–°Ÿ≈
ªî¬–√—µπå  ‚µ ÿ‚¢«ß»å
¬ÿ«¥’  «≈—¬æß…åæ‘®‘µµ
π”¥’  ∑‘æ¬åª√—°¡“»

 ∂‘µ   ‘√‘ ‘ßÀå
∑—»π’¬å  æ“π‘™°ÿ≈

ª√’¥“«√√≥  ™—¬ ÿ√‘¬–
 ÿ∑∏‘≈—°…≥å  ª∑ÿ¡√“™
ª√– ‘∑∏‘Ï  øŸµ√–°Ÿ≈**

**√“™∫—≥±‘µ  ”π—°«‘∑¬“»“ µ√å
√“™∫—≥±‘µ¬ ∂“π

‰¥â√—∫§«“¡π‘¬¡‡æ‘Ë¡¢÷Èπ ‡π◊ËÕß®“°æ∫
«à“¡’º≈¥’µàÕºŸâªÉ«¬‚√§‰µ‡√◊ÈÕ√—ß·≈–
 “¡“√∂™–≈Õ°“√µ“¬¢Õß‡π◊ÈÕ‰µ‰¥â.
∫∑§«“¡π’È ‡ πÕ¢âÕ¡Ÿ≈√«∫√«¡∑’Ë
 π—∫ πÿπ°≈«‘∏“π°“√‰À≈‡«’¬π‡≈◊Õ¥
‰ª‡≈’È¬ß‰µ∑’Ë‡°‘¥∫°æ√àÕß‡π◊ËÕß®“°
°“√À¥µ—«Õ¬à“ß√ÿπ·√ß¢ÕßÀ≈Õ¥‡≈◊Õ¥
‰µ∑”„Àâ‡°‘¥°“√µ“¬¢Õß‡π◊ÈÕ‰µ¢÷Èπ.

°“√§«∫§ÿ¡°”°—∫°“√‰À≈¢Õß

‡≈◊Õ¥∑’Ë‰ª‡≈’È¬ß‰µ

°“√‰À≈¢Õß‡≈◊Õ¥„πÀ≈Õ¥‡≈◊Õ¥∑’Ë
‰ª‡≈’È¬ß‰µ¢÷ÈπÕ¬Ÿà°—∫°“√∑”ß“π¢Õß
‡´≈≈å∫ÿº‘«„πÀ≈Õ¥‡≈◊Õ¥ (endothelial
cell) ¢Õß‰µ.  „π ¿“«–ª√°µ‘‡´≈≈å
∫ÿº‘«„πÀ≈Õ¥‡≈◊Õ¥¢Õß‰µ®–∑”Àπâ“∑’Ë
 √â“ßª√–®ÿ‰øøÑ“≈∫∑’Ëº‘«¢Õß‡´≈≈å‡æ◊ËÕ
ªÑÕß°—π°“√·¢Áßµ—«¢Õß “√∑’Ë∑”„Àâ‡≈◊Õ¥
·¢Áßµ—«∑’ËÕ¬Ÿà„π‡≈◊Õ¥, ·≈– (Ú)  √â“ß
 “√¢¬“¬À≈Õ¥‡≈◊Õ¥ ́ ÷ËßÕÕ°ƒ∑∏‘Ïª√—∫
ª√‘¡“≥‡≈◊Õ¥∑’Ë‰À≈ Ÿà‰µµ“¡µâÕß°“√Ú.*∫√√¬“¬„π°“√ª√–™ÿ¡ ”π—°«‘∑¬“»“ µ√å √“™∫—≥±‘µ¬ ∂“π ‡¡◊ËÕ«—π∑’Ë Û µÿ≈“§¡ æ.». ÚıÙÙ

ªí≠À“‰µ≈â¡‡À≈«‡√◊ÈÕ√—ß¬—ß§ß
‡ªìπ»Ÿπ¬å√«¡¢Õß§«“¡ π„®¢Õß
·æ∑¬å.  ®”π«πºŸâªÉ«¬‚√§‰µ≈â¡‡À≈«
‡√◊ÈÕ√—ß∑’Ë‡æ‘Ë¡®”π«πÕ¬à“ßµàÕ‡π◊ËÕß‡ªìπ
¥—™π’∫àß™’È«à“«‘∏’°“√√—°…“„πªí®®ÿ∫—π¬—ß
§≈“¥‡§≈◊ËÕπ®“°‡ªÑ“À¡“¬ ”§—≠¢Õß
°≈«‘∏“π°“√∑”≈“¬‰µ ´÷Ëß¡’°≈«‘∏“π
À≈—°Õ¬Ÿà Ú Õ¬à“ß §◊Õ (Ò) °≈«‘∏“π∑’Ë

‡°‘¥®“°°“√‰À≈‡«’¬π‡≈◊Õ¥∑’Ë‰ª‡≈’È¬ß
‰µ, ·≈– (Ú) °≈«‘∏“ππÕ°√–∫∫‡≈◊Õ¥
Õ“∑‘ ¿Ÿ¡‘§ÿâ¡°—πÒ,Ú.   §«“¡ π„®„π‡√◊ËÕß
¿Ÿ¡‘§ÿâ¡°—π„πªí®®ÿ∫—π‰¥â≈¥≈ß‡π◊ËÕß®“°
°“√√—°…“∑’Ë „™â¬“°¥¿Ÿ¡‘§ÿâ¡°—π‰¡à
 “¡“√∂ªÑÕß°—π°“√∑”≈“¬‰µ‰¥â.  „π
¢≥–‡¥’¬«°—π°“√√—°…“ªÑÕß°—π¥â«¬
¬“∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‰À≈‡«’¬π‡≈◊Õ¥
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‡æ√“–©–π—Èπª√‘¡“≥‡≈◊Õ¥∑’Ë‡≈’È¬ß‰µ„π
§πª√°µ‘®÷ß‡ªìπ‡§√◊ËÕß∫àß™’È«à“‡´≈≈å
∫ÿº‘«„πÀ≈Õ¥‡≈◊Õ¥∑”ß“πª√°µ‘.  °“√
»÷°…“„π§π‡æ◊ËÕ«—¥°“√∑”ß“π¢Õß
‡´≈≈å∫ÿº‘«„πÀ≈Õ¥‡≈◊Õ¥‚¥¬µ√ß‰¡à
 “¡“√∂°√–∑”‰¥â  ®÷ßÕ“»—¬°“√«—¥
ª√‘¡“≥‡≈◊Õ¥‡≈’È¬ß‰µ (intrarenal he-
modynamic study) „π‡™‘ßªØ‘∫—µ‘°“√
‡ªìπ°“√«—¥ ¡√√∂π–°“√∑”ß“π¢Õß
‡´≈≈å∫ÿº‘«„πÀ≈Õ¥‡≈◊Õ¥∑“ßÕâÕ¡.

„π§πª√°µ‘ °“√«—¥ª√‘¡“≥‡≈◊Õ¥
‡≈’È¬ß‰µ°√–∑”‚¥¬©’¥ “√°—¡¡—πµ√—ß ’
‰Õ‚Õ¥’π-ÒÛÒ ‰ª®—∫°—∫ “√Œ‘ªæ‘«·√π
∑’Ë∂Ÿ°¢—∫ÕÕ°∑“ß‰µ„πª√‘¡“≥∑’Ë„°≈â
‡§’¬ß°—∫æ≈“ ¡“∑’Ë‰À≈ºà“π‰µ.  §à“∑’Ë
«—¥‰¥â®÷ß‡ªìπÕ—µ√“°“√‰À≈¢Õßæ≈“ ¡“
 Ÿà‰µÛ.  §à“ª√°µ‘¢Õßæ≈“ ¡“‰À≈ Ÿà‰µ
∑—Èß Ú ¢â“ß Õ¬Ÿà„π√–¥—∫π“∑’≈– ı-
ˆ ¡‘≈≈‘≈‘µ√/Ò.˜Û µ“√“ß‡¡µ√.
Õ—µ√“°“√‰À≈¢Õßæ≈“ ¡“ Ÿà‰µπ“∑’≈–
ı-ˆ ¡‘≈≈‘≈‘µ√/Ò.˜Û µ“√“ß‡¡µ√
π’È®–‰ª‡≈’È¬ß‰µ Ú  à«π §◊Õ (Ò)  à«π∑’Ë
∑”Àπâ“∑’Ë°√Õß “√ (‚°≈‡¡Õ√Ÿ≈— ) „π
Õ—µ√“°“√‰À≈ºà“π¢Õßæ≈“ ¡“π“∑’≈–
ÒÚ ¡‘≈≈‘≈‘µ√/Ò.˜Û µ“√“ß‡¡µ√ ∑’Ë
®–∂Ÿ°°√Õßºà“πÕÕ°¡“∑“ßªí  “«–.
Õ—µ√“°√Õßæ≈“ ¡“∑“ß‚°≈‡¡Õ√Ÿ≈— 
 “¡“√∂«—¥‰¥â‚¥¬°“√©’¥ “√°—¡-
¡—πµ√—ß ’ 99mTc (‡∑§π‘‡™’¬¡-˘˘ ‡ÕÁ¡)
∑’Ë®—∫°—∫°√¥‰¥‡Õ∏’¬å≈’π‰∑√‡Õ¡’π
‡æπµ–·Õ»’µ‘§ (DTPA) ‡¢â“‰ª„π
À≈Õ¥‡≈◊Õ¥¥”¢ÕßºŸâªÉ«¬.  “√π’È®–∂Ÿ°
°√ÕßÕÕ°¡“∑“ß‚°≈‡¡Õ√Ÿ≈— ‡∑à“π—Èπ.
(Ú) ª√‘¡“≥æ≈“ ¡“∑’Ë‡À≈◊Õ®–‰À≈
ºà“π‚°≈‡¡Õ√Ÿ≈— ÕÕ°‰ª°≈“¬‡ªìπ°“√
‰À≈‡«’¬π„πÀ≈Õ¥‡≈◊Õ¥ΩÕ¬√Õ∫∑àÕ‰µ

(peritubular capillary flow) ‡æ◊ËÕ
‡≈’È¬ß‡π◊ÈÕ‰µ à«π„À≠à∑’ËÕ‘π‡µÕ√å µ‘‡∑’¬¡
¢Õß∑àÕ‰µ ´÷Ëßª√–°Õ∫¥â«¬∑àÕ‰µ
®”π«π¡“°¡“¬∑’Ë∑”Àπâ“∑’Ë ”§—≠„π
°“√¥Ÿ¥°≈—∫ “√∑’Ë‡ªìπª√–‚¬™πåµàÕ
√à“ß°“¬, °“√§«∫§ÿ¡¿“«–°√¥·≈–
¥à“ß, °“√§«∫§ÿ¡ª√‘¡“≥πÈ” ·≈–°“√
§«∫§ÿ¡ª√‘¡“≥·√à∏“µÿµà“ßÊ „π√à“ß°“¬
Õ“∑‘  “√·§≈‡´’¬¡, øÕ ‡øµ ·≈–
°√¥¬Ÿ√‘° ‡ªìπµâπ.   „π§πª√°µ‘°“√
‰À≈‡«’¬πæ≈“ ¡“‡¢â“ÕÕ°‚°≈‡¡Õ√Ÿ≈— 
‰¥â –¥«° ‡π◊ËÕß®“°·√ßµâ“π∑’Ëºπ—ß
À≈Õ¥‡≈◊Õ¥¢“‡¢â“‚°≈‡¡Õ√Ÿ≈—  (af-
ferent arteriole) ·≈–ÕÕ°®“°‚°≈-
‡¡Õ√Ÿ≈—  (efferent arteriole) Õ¬Ÿà„π
√–¥—∫µË”‡∑à“°—π.  ª√‘¡“≥æ≈“ ¡“∑’Ë
‰À≈‡¢â“·≈–ÕÕ°‚°≈‡¡Õ√Ÿ≈— ∑’Ë ¡¥ÿ≈
°—ππ’È ∑”„Àâ√–¥—∫§«“¡¥—π¿“¬„πÀ≈Õ¥
‡≈◊Õ¥ΩÕ¬‚°≈‡¡Õ√Ÿ≈— Õ¬Ÿà ª√–¡“≥ ıÛ
¡‘≈≈‘‡¡µ√ª√Õ∑ ´÷Ëß‡ªìπº≈¥’µàÕ‰µ
(√Ÿª∑’Ë Ò).

§«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥

‡≈◊Õ¥À√◊Õæ≈“ ¡“∑’Ë‡≈’È¬ß‰µ

°—∫°“√∑”ß“π·≈–‚§√ß √â“ß

¢Õß‰µ

°“√»÷°…“ª√‘¡“≥‡≈◊Õ¥À≈àÕ‡≈’È¬ß
‰µ„πºŸâªÉ«¬‚√§‰µ°≈ÿà¡µà“ßÊ ∑’Ë¡’¢π“¥
§«“¡√ÿπ·√ß·µ°µà“ß°—π æ∫ª√“°Ø-
°“√≥å∑’Ëπà“ π„®∑’Ë‰¡à‡§¬°≈à“«∂÷ß¡“
°àÕπ§◊Õ ºŸâªÉ«¬‚√§‰µ∑’Ë¡’ª√‘¡“≥‡≈◊Õ¥
À≈àÕ‡≈’È¬ß‰µª√°µ‘À√◊Õ≈¥≈ß‡≈Á°πâÕ¬
™—Ë«§√“«®–¡’‚§√ß √â“ß·≈–°“√∑”ß“π
¢Õß‰µª√°µ‘ ‰¡àæ∫¡’°“√µ“¬¢Õß
‡π◊ÈÕ‰µ‡°‘¥¢÷Èπ Õ“∑‘ ºŸâªÉ«¬‚√§‰µ‰¡à
√ÿπ·√ß ‡™àπ ‰µÕ—°‡ ∫ªí®®ÿ∫—π, ¿“«–
‰µ‡ ◊ËÕ¡ ¿“æ∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ß
‡≈Á°πâÕ¬; „π∑”πÕßµ√ß¢â“¡ ºŸâªÉ«¬∑’Ë
‚√§¡’Õ“°“√√ÿπ·√ß¡—°æ∫«à“ ª√‘¡“≥
‡≈◊Õ¥∑’Ë‡≈’È¬ß‰µ≈â«πæ√àÕß¡“°∑—Èß ‘Èπ
·≈–ª√‘¡“≥‡≈◊Õ¥æ√àÕßπ’È —¡æ—π∏å„π
≈—°…≥–º°º—π°—∫Õ—µ√“µ“¬¢Õß‡π◊ÈÕ‰µ,
°≈à“«§◊Õ ºŸâªÉ«¬‚√§‰µ∑’Ë¡’ª√‘¡“≥‡≈◊Õ¥

√Ÿª∑’Ë Ò
º—ß· ¥ß∑“ß‰À≈‡«’¬π‡≈◊Õ¥‡≈’È¬ß‰µ„π§πª√°µ‘
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π√‘ “  øŸµ√–°Ÿ≈ ·≈–§≥– ÒˆÒ

æ√àÕßµË”À√◊Õª“π°≈“ß ∑’Ë‡ªìπÕ¬Ÿàπ“π
®–¡’Õ—µ√“µ“¬¢Õß‰µ„π√–¥—∫µË” ·µà
ºŸâªÉ«¬∑’Ë¡’ª√‘¡“≥‡≈◊Õ¥æ√àÕß√ÿπ·√ß
¡“°¢÷Èπ‡∑à“‰√®–¡’Õ—µ√“µ“¬¢Õß‡π◊ÈÕ
‰µ‡æ‘Ë¡¢÷Èπ‡∑à“π—Èπ.  πÕ°®“°π’È °“√
»÷°…“„πºŸâªÉ«¬‚√§‰µÕ¬à“ßµàÕ‡π◊ËÕß
‡ªìπ‡§√◊ËÕß¬◊π¬—π«à“ª√‘¡“≥‡≈◊Õ¥∑’Ë
‡≈’È¬ß‰µ‡¡◊ËÕæ√àÕß¡’∫∑∫“∑ ”§—≠„π
°“√∑”≈“¬‡π◊ÈÕ‰µÙ.

¿“«–‡≈◊Õ¥‡≈’È¬ß‰µæ√àÕß‡ªìπ
¥—™π’∫àß™’È«à“°“√∑”ß“π¢Õß‡´≈≈å∫ÿº‘«
„πÀ≈Õ¥‡≈◊Õ¥º‘¥ª√°µ‘  ‚¥¬‡´≈≈å
∫ÿº‘«„πÀ≈Õ¥‡≈◊Õ¥·∑π∑’Ë®–À≈—Ëß “√
¢¬“¬À≈Õ¥‡≈◊Õ¥°≈—∫À≈—Ëß “√ÕÕ°ƒ∑∏‘Ï
À¥À≈Õ¥‡≈◊Õ¥·∑π.   “√¥—ß°≈à“«
∑”„ÀâÀ≈Õ¥‡≈◊Õ¥ÕÕ°®“°‚°≈‡¡Õ√Ÿ≈— 
¡’°“√À¥µ—«¡“°°«à“∑’ËÀ≈Õ¥‡≈◊Õ¥‡¢â“
‚°≈‡¡Õ√Ÿ≈—  ®÷ß∑”„Àâ‡°‘¥°“√§—Ëß‡≈◊Õ¥

„πÀ≈Õ¥‡≈◊Õ¥ΩÕ¬‚°≈‡¡Õ√Ÿ≈— .  °“√
§—Ëß¢Õß‡≈◊Õ¥¥—ß°≈à“«∑”„Àâ§«“¡¥—π
¿“¬„πÀ≈Õ¥‡≈◊Õ¥ΩÕ¬‚°≈‡¡Õ√Ÿ≈— 
 Ÿß¢÷Èπ ´÷Ëß‡ªìπ°≈«‘∏“π ”§—≠Õ—πÀπ÷Ëß
∑’Ë ∑” „Àâ ‡°‘¥°“√µ“¬¢Õß‡π◊È Õ ‰µ .
πÕ°®“°π’È °“√À¥¢Õßºπ—ßÀ≈Õ¥‡≈◊Õ¥
∑’ËÕÕ°®“°‚°≈‡¡Õ√Ÿ≈—  ¬—ß∑”„Àâ
ª√‘¡“≥‡≈◊Õ¥„πÀ≈Õ¥‡≈◊Õ¥ΩÕ¬∑’Ë
‡≈’È¬ß‰µ à«π√Õ∫∑àÕ‰µ≈¥≈ß  àßº≈
°√–∑∫‚¥¬µ√ßµàÕÕ‘π‡µÕ√å µ‘‡∑’¬¡
¢Õß∑ààÕ‰µ ∑”„Àâ‰µ à«ππ’È¢“¥‡≈◊Õ¥
‰ª‡≈’È¬ß (√Ÿª∑’Ë Ú).  ¿“«–À≈Õ¥‡≈◊Õ¥
‰µ∑’ËÕÕ°®“°‚°≈‡¡Õ√Ÿ≈— ∑’ËÀ¥µ—«º‘¥
ª√°µ‘π’È  —¡æ—π∏å„π≈—°…≥–º°º—π°—∫
°“√µ“¬¢Õß‡π◊ÈÕ‰µ à«πÕ‘π‡µÕ√å µ‘-
‡∑’¬¡¢Õß∑àÕ‰µ ´÷Ëß‡ªìπÕß§åª√–°Õ∫
 à«π„À≠à¢Õß‰µ, π—Ëπ§◊Õ ª√‘¡“≥°“√
‰À≈¢Õß‡≈◊Õ¥®“°À≈Õ¥‡≈◊Õ¥ΩÕ¬

√Õ∫∑àÕ‰µ¬‘Ëß≈¥πâÕ¬≈ß‡∑à“‰À√à Õ—µ√“
µ“¬¢Õß‡π◊ÈÕ‰µ à«πÕ‘π‡µÕ√å µ‘‡∑’¬¡
¢Õß∑àÕ‰µ°Á¬‘Ëß‡æ‘Ë¡¡“°¢÷Èπ‡∑à“π—Èπ.

 “√æ‘…„π‡≈◊Õ¥°—∫°“√µ“¬¢Õß

‡´≈≈å∫ÿº‘«À≈Õ¥‡≈◊Õ¥„πÀâÕß

∑¥≈Õß

¿“«–À≈Õ¥‡≈◊Õ¥‰µÀ¥µ—«º‘¥
ª√°µ‘ ‡ªìπ¢âÕ∫àß™’È«à“°“√∑”ß“π¢Õß
‡´≈≈å∫ÿº‘«„πÀ≈Õ¥‡≈◊Õ¥‰µº‘¥ª√°µ‘
(glomerular endothelial dysfunc-
tion) ∑”„Àâª√‘¡“≥‡≈◊Õ¥‰ª‡≈’È¬ß‰µ
≈¥≈ß.  °“√»÷°…“Õ¬à“ßµàÕ‡π◊ËÕß¬—ß
æ∫«à“ª√‘¡“≥‡≈◊Õ¥‡≈’È¬ß‰µ®–≈¥≈ß
Õ¬à“ßµàÕ‡π◊ËÕß ‡¡◊ËÕ§«“¡√ÿπ·√ß¢Õß
‚√§‰µ√ÿπ·√ß¢÷Èπ.  §«“¡º‘¥ª√°µ‘
¥—ß°≈à“«‰¥â∑”„Àâ‡°‘¥‡ªìπ¢âÕ ß —¬«à“
πà“®–¡’§«“¡º‘¥ª√°µ‘„π‡≈◊Õ¥À√◊Õ
æ≈“ ¡“¢ÕßºŸâªÉ«¬‚√§‰µ¥—ß°≈à“«∑’Ë
‡ªìπµ—«°“√ ”§—≠∑”„Àâ°“√∑”ß“π
¢Õß‡´≈≈å∫ÿº‘«„πÀ≈Õ¥‡≈◊Õ¥º‘¥ª√°µ‘.
¢âÕ ß —¬¥—ß°≈à“«‰¥âπ”¡“ ÷́Ë ß°“√
∑¥≈Õß„πÀâÕßªØ‘∫—µ‘°“√ ‚¥¬π”
æ≈“ ¡“¢ÕßºŸâªÉ«¬„ à≈ß„πÀ≈Õ¥
‡æ“–‡´≈≈å∫ÿº‘«„πÀ≈Õ¥‡≈◊Õ¥ ·≈â«¥Ÿ
Õ—µ√“°“√‡ªìπæ‘…µàÕ‡´≈≈å∫ÿ (endo-
thelial cytotoxicity) ‡ª√’¬∫‡∑’¬∫°—∫
æ≈“ ¡“¢Õß§πª√°µ‘, æ∫«à“æ≈“ ¡“
¢ÕßºŸâªÉ«¬‚√§‰µ™π‘¥‰¡à√ÿπ·√ß “¡“√∂
∑”≈“¬‡´≈≈å‰¥â√âÕ¬≈– Ò¯ ± ˘ ‡¡◊ËÕ
‡∑’¬∫°—∫æ≈“ ¡“¢Õß§πª√°µ‘∑’Ë
∑”≈“¬‡´≈≈å‰¥â√âÕ¬≈– Ò.¯ ± .¯ ·≈–
æ≈“ ¡“¢ÕßºŸâªÉ«¬‚√§‰µ™π‘¥√ÿπ·√ß
 “¡“√∂∑”≈“¬‡´≈≈å‰¥â∂÷ß√âÕ¬≈– Ù
± ̆   ‡ªìπ¢âÕ¬◊π¬—π«à“æ≈“ ¡“À√◊Õ‡≈◊Õ¥
¢ÕßºŸâªÉ«¬‰µ¡’ “√æ‘…∑’Ë “¡“√∂∑”≈“¬
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‡´≈≈å∫ÿº‘«À≈Õ¥‡≈◊Õ¥‰¥âµ“¡ —¥ à«π
§«“¡√ÿπ·√ß¢Õß‚√§‰µπ—Èπı.

°“√»÷°…“ “√æ‘…„πæ≈“ ¡“
¢ÕßºŸâªÉ«¬µàÕ‡´≈≈å∫ÿº‘«„πÀ≈Õ¥‡≈◊Õ¥
„πÀ≈Õ¥∑¥≈Õß æ∫«à“ —¡æ—π∏å°—∫
°“√»÷°…“°“√∑”ß“π¢Õß‡´≈≈å∫ÿº‘«
„πÀ≈Õ¥‡≈◊Õ¥¢Õß‰µ„πµ—«ºŸâªÉ«¬
¥â«¬«‘∏’°“√«—¥ª√‘¡“≥‡≈◊Õ¥À≈àÕ‡≈’È¬ß
‰µ ÷́Ëß‡ªìπ°“√™’È∫àß°“√∑”ß“π¢Õß
‡´≈≈å∫ÿº‘«„πÀ≈Õ¥‡≈◊Õ¥‰µ„πµ—«ºŸâ
ªÉ«¬∑“ßÕâÕ¡.  ª√‘¡“≥‡≈◊Õ¥À≈àÕ
‡≈’È¬ß‰µ„π  ºŸâªÉ«¬‚√§‰µ™π‘¥‰¡à
√ÿπ·√ß¡’°“√æ√àÕß≈ß‡≈Á°πâÕ¬ (π“∑’≈–
Ù˘Ò ± ˜Ò ¡‘≈≈‘≈‘µ√/Ò.˜Û µ“√“ß
‡¡µ√) ‡¡◊ËÕ‡∑’¬∫°—∫§πª√°µ‘ π“∑’≈–
ı˘¯ ± ¯ ¡‘≈≈‘≈‘µ√/Ò.˜Û µ“√“ß
‡¡µ√ ·≈–ª√‘¡“≥‡≈◊Õ¥À≈àÕ‡≈’È¬ß‰µ
„πºŸâªÉ«¬ ‚√§‰µ™π‘¥√ÿπ·√ß¡’°“√
æ√àÕß¢Õß‡≈◊Õ¥ ¡“°°«à“ºŸâªÉ«¬™π‘¥
‰¡à√ÿπ·√ß ª√–¡“≥ π“∑’≈– Úı¯ ±

¯˘ ¡‘≈≈‘≈‘µ√/Ò.˜Û µ“√“ß‡¡µ√.

§«“¡º‘¥ª√°µ‘¢Õß “√Õπÿ¡Ÿ≈

‡ √’„π‡≈◊Õ¥¢ÕßºŸâªÉ«¬‚√§‰µ

‰¥â¡’°“√∂°‡∂’¬ß°—π«à“Õ–‰√§◊Õ
 “√æ‘…„πæ≈“ ¡“À√◊Õ‡≈◊Õ¥¢ÕßºŸâªÉ«¬.
‚√§‰µ∑’Ë‡ªìπæ‘…µàÕ‡´≈≈å∫ÿº‘«„πÀ≈Õ¥
‡≈◊Õ¥∑”„Àâ‡°‘¥°“√µ“¬·≈–°“√∑”
Àπâ“∑’Ë¢Õß‡´≈≈å∫ÿº‘«„πÀ≈Õ¥‡≈◊Õ¥º‘¥
ª√°µ‘  ‡°‘¥°“√À¥µ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥
º‘¥ª√°µ‘ ‡≈◊Õ¥‡≈’È¬ß‰µ∑—Èß à«π‚°≈-
‡¡Õ√Ÿ≈— ·≈–Õ‘π‡µÕ√å µ‘‡∑’¬¡¢Õß∑àÕ
‰µ≈¥≈ß ¡’º≈∑”„Àâ‡π◊ÈÕ‰µ¢“¥‡≈◊Õ¥
‡≈’È¬ß.  ·∑â®√‘ß·≈â«¡’ “√æ‘…À≈“¬
™π‘¥„π√à“ß°“¬ºŸâªÉ«¬∑’Ë “¡“√∂∑”
Õ—πµ√“¬µàÕ‡´≈≈å∫ÿº‘«„πÀ≈Õ¥‡≈◊Õ¥‰¥â

Õ“∑‘  “√»—¬‚∑‰§πå,  “√ŒÕ√å‚¡π,
·≈– “√Õπÿ¡Ÿ≈‡ √’πà“®–‡ªìπµ—«°“√
 ”§—≠∑’Ë∑”≈“¬‡´≈≈å∫ÿº‘«„πÀ≈Õ¥
‡≈◊Õ¥‡π◊ËÕß®“°√à“ß°“¬¡’·À≈àß √â“ß
 “√Õπÿ¡Ÿ≈‡ √’¡“°¡“¬ Õ“∑‘ π‘‚§-
∑‘π“‰¡¥å  ·Õ¥’‚π ’π‰¥øÕ ‡øµ
(NADPH), ÕÕ°´‘‡¥ , »—¬‚§≈ÕÕ°-
´’‡®‡π , ‰≈‚æÕÕ°´’‡®‡π  ®“°·ºàπ
‡¬◊ËÕæ≈“ ¡“, ‰¡‚∑¶Õπ‡¥√’¬, ‰´‚∑-
‚¶√¡ æ’-Ùı ®“°‡Õπ‚¥æ≈“ ¡‘°
‡√∑‘§ÿ≈—¡ ‡ªìπµâπˆ-ÒÒ.    °“√»÷°…“‡æ◊ËÕ
æ‘ Ÿ®πå¢âÕ —ππ‘…∞“π¥—ß°≈à“«‰¥â°√–∑”
‚¥¬π”‡≈◊Õ¥¢ÕßºŸâªÉ«¬¡“∑¥≈ÕßÀ“
(Ò) √–¥—∫ “√Õπÿ¡Ÿ≈‡ √’„π‡≈◊Õ¥¢Õß
ºŸâªÉ«¬ Õ“∑‘ √–¥—∫ plasma malon-
dialdehyde (MDA) ·≈–√–¥—∫ MDA
„π‡¡Á¥‡≈◊Õ¥·¥ß,  (Ú) √–¥—∫ “√µâ“π
Õπÿ¡Ÿ≈‡ √’ (antioxidant) ÷́Ëß ¡’Õ¬Ÿà
Ú ™π‘¥ §◊Õ ™π‘¥∑’Ë‡ªìπ‡Õπ´—¬¡å ‡™àπ
°≈Ÿ∑“‰∏‚Õπ (GSH) ·≈–™π‘¥∑’Ë‰¡à„™à
‡Õπ´—¬¡å Õ“∑‘ «‘µ“¡‘π´’,  «‘µ“¡‘πÕ’.

º≈°“√»÷°…“‰¥â¢âÕ¡Ÿ≈∑’Ëπà“ π„®
§◊Õ æ∫«à“ºŸâªÉ«¬‚√§‰µ¡’√–¥—∫ “√
MDA  Ÿß°«à“ª√°µ‘∑—Èß„πæ≈“ ¡“
·≈–‡¡Á¥‡≈◊Õ¥·¥ß  °≈à“«§◊Õ „πºŸâªÉ«¬
°≈ÿà¡Õ“°“√‰µ‡ ◊ËÕ¡ ¿“æ·≈–ºŸâªÉ«¬
‰µ≈â¡‡À≈«‡√◊ÈÕ√—ßæ∫«à“√–¥—∫ MDA
„πæ≈“ ¡“ Ÿß Û.Ù ± .Û ‰¡‚§√‚¡≈
·≈– Û.Ú ± .ˆ ‰¡‚§√‚¡≈ µ“¡≈”¥—∫
´÷Ëß Ÿß°«à“§à“„π§πª√°µ‘§◊Õ Ú.ˆ ± Ò
‰¡‚§√‚¡≈.  √–¥—∫ MDA „π‡¡Á¥‡≈◊Õ¥
·¥ß¢ÕßºŸâªÉ«¬‰µ‡ ◊ËÕ¡·≈–ºŸâªÉ«¬‰µ
≈â¡‡À≈«‡√◊ÈÕ√—ß¡’§à“‡∑à“°—∫ ÒÒ.ı ± Ú
π“‚π‚¡≈/≈‘µ√ ·≈– Ò.ˆ ± Ò π“‚π-
‚¡≈/≈‘µ√ ´÷Ëß Ÿß°«à“§à“„π§πª√°µ‘∑’Ë
˜.ˆ ± .˘ π“‚π‚¡≈/≈‘µ√.   °“√»÷°…“

√–¥—∫ “√µâ“πÕπÿ¡Ÿ≈‡ √’æ∫«à“§à“
°≈Ÿµ“‰∏‚Õπ„πºŸâªÉ«¬‰µ‡ ◊ËÕ¡ ¿“æ
·≈–ºŸâªÉ«¬‰µ≈â¡‡À≈«Õ¬Ÿà„π√–¥—∫ ˆ.ı
± Ò ‰¡‚§√‚¡≈/°√—¡ ¢ÕßŒ’‚¡‚°≈∫‘π
·≈– ˆ.Û ± Ò ‰¡‚§√‚¡≈/°√—¡ ¢Õß
Œ’‚¡‚°≈∫‘π µ“¡≈”¥—∫, ´÷ËßµË”°«à“
√–¥—∫∑’Ëæ∫„π§πª√°µ‘∑’Ë ̆  ± Ò ‰¡‚§√
‚¡≈/°√—¡ ¢ÕßŒ’‚¡‚°≈∫‘π  °“√»÷°…“
√–¥—∫«‘µ“¡‘π ’́ „πºŸâªÉ«¬‚√§‰µ‡ ◊ËÕ¡
·≈–ºŸâªÉ«¬‰µ≈â¡‡À≈«‡√◊ÈÕ√—ßæ∫«à“Õ¬Ÿà
„π√–¥—∫ Ò ± .¯ ¡‘≈≈‘°√—¡/≈‘µ√ ·≈–
Ò ± Ò ¡‘≈≈‘°√—¡/≈‘µ√ µ“¡≈”¥—∫  ´÷Ëß
µË”°«à“∑’Ëæ∫„π§πª√°µ‘∑’Ë ı.˜ ± Ù
¡‘≈≈‘°√—¡/≈‘µ√  §à“¢Õß√–¥—∫«‘µ“¡‘π Õ’
„πºŸâªÉ«¬‚√§‰µ‡ ◊ËÕ¡ ¿“æ·≈–‚√§‰µ
≈â¡‡À≈«‡√◊ÈÕ√—ß‰¡à·µ°µà“ß®“°§πª√°µ‘
‚¥¬π—¬ ”§—≠∑“ß ∂‘µ‘.

º≈°“√»÷°…“¥—ß°≈à“«∫àß™’È«à“
ºŸâªÉ«¬‚√§‰µ‡ ◊ËÕ¡ ¿“æ·≈–‰µ≈â¡
‡À≈«‡√◊ÈÕ√—ß¡’ “√Õπÿ¡Ÿ≈‡ √’ Ÿßº‘¥ª√°µ‘
„π¢≥–∑’Ë “√µâ“πÕπÿ¡Ÿ≈‡ √’≈¥µË”º‘¥
ª√°µ‘.  °“√‡ ’¬ ¡¥ÿ≈√–À«à“ß “√
Õπÿ¡Ÿ≈‡ √’°—∫ “√µâ“πÕπÿ¡Ÿ≈‡ √’„π
ºŸâªÉ«¬‚√§‰µ‡√◊ÈÕ√—ß¥—ß°≈à“« ∑”„Àâ “√
Õπÿ¡Ÿ≈‡ √’ÕÕ°ƒ∑∏‘Ï‡ªìπæ‘…µàÕ‡´≈≈å‰¥â
π“π°«à“∏√√¡¥“.  °“√¢“¥ “√µâ“π
Õπÿ¡Ÿ≈‡ √’∑”„Àâ “√Õπÿ¡Ÿ≈‡ √’ “¡“√∂
®—∫°—∫ “√∑’Ë‡ªìπÕß§åª√–°Õ∫ ”§—≠
¢Õß‡´≈≈å ‡ªìπµâπ  æ«°‰¢¡—π,
§“√å‚∫Œ—¬‡¥√µ ·≈–‚ª√µ’π ‡°‘¥‡ªìπ
oxidative metabolic product
∑’Ë‡ªìπæ‘…¢÷Èπ, Õ—π‡ªìπ‡Àµÿ„Àâ‡´≈≈åπ—Èπ
∑”Àπâ“∑’Ëº‘¥ª√°µ‘À√◊Õ∂÷ßµ“¬‰¥â .
°“√µ“¬¢Õß‡´≈≈å∫ÿº‘«„πÀ≈Õ¥‡≈◊Õ¥
∑’Ëæ∫®“°°“√µ√«®æ¬“∏‘ ¿“æ¢Õß
‡π◊ÈÕ‰µ ·≈–°“√∑”ß“π¢Õß‡´≈≈å∫ÿº‘«



«“√ “√√“™∫—≥±‘µ¬ ∂“π
ªï∑’Ë Ú˜  ©∫—∫∑’Ë Ò  ¡.§.-¡’.§.  ÚıÙı

π√‘ “  øŸµ√–°Ÿ≈ ·≈–§≥– ÒˆÛ

„πÀ≈Õ¥‡≈◊Õ¥º‘¥ª√°µ‘∑’Ëµ√«®æ∫πà“
®–‡°‘¥®“°°“√‡ ’¬ ¡¥ÿ≈√–À«à“ß “√
Õπÿ¡Ÿ≈‡ √’°—∫ “√µâ“πÕπÿ¡Ÿ≈‡ √’.  °“√
»÷°…“π’È Õ¥§≈âÕß°—∫°“√√“¬ß“π„π
 —µ«å∑¥≈Õß∑’Ëæ∫«à“ —µ«å∑’Ë¡’ “√Õπÿ¡Ÿ≈
‡ √’‡æ‘Ë¡¢÷ÈπÀ√◊Õ —µ«å∑’Ë¢“¥ “√µâ“π
Õπÿ¡Ÿ≈‡ √’ ®–¡’°“√µ“¬¢Õß‡π◊ÈÕ‰µ Ÿß
°«à“ª√°µ‘¯-ÒÒ.

°“√√—°…“ºŸâªÉ«¬‚√§‰µ™π‘¥

√ÿπ·√ß

§«“¡º‘¥ª√°µ‘„π ¡¥ÿ≈√–À«à“ß
 “√Õπÿ¡Ÿ≈‡ √’°—∫ “√µâ“πÕπÿ¡Ÿ≈‡ √’∑’Ë
æ∫„πºŸâªÉ«¬‰µÕ—°‡ ∫™π‘¥µà“ßÊ ∑’Ë¡’
§«“¡º‘¥ª√°µ‘„π°“√∑”ß“π¢Õß
‡´≈≈å∫ÿº‘«„πÀ≈Õ¥‡≈◊Õ¥ ∑”„Àâ§‘¥«à“
∑—Èß ÕßÕ¬à“ßπà“®– —¡æ—π∏å°—π.

Õπÿ π∏‘®“°¢âÕ¡Ÿ≈°“√»÷°…“¥—ß
°≈à“«¢â“ßµâπ∑”„Àâ‰¥â¢âÕ √ÿª«à“ºŸâªÉ«¬
‚√§‰µ‡√◊ÈÕ√—ß™π‘¥√ÿπ·√ß Õ“∑‘ ºŸâªÉ«¬
‚√§‰µ‡ ◊ËÕ¡ ¿“æ™π‘¥ focal seg-
mental glomerulosclerosis ·≈–
ºŸâªÉ«¬‰µ≈â¡‡À≈«‡√◊ÈÕ√—ß∑—ÈßÀ≈“¬ ≈â«π
¡’§«“¡º‘¥ª√°µ‘À≈—° Ú ª√–°“√ §◊Õ
°“√¢“¥ “√µâ“πÕπÿ¡Ÿ≈‡ √’ ·≈–°“√
¢“¥ “√ÕÕ°ƒ∑∏‘Ï¢¬“¬À≈Õ¥‡≈◊Õ¥,
∑”„ÀâÀ≈Õ¥‡≈◊Õ¥À¥µ—«º‘¥ª√°µ‘ .
‡æ√“–©–π—Èπ°“√√—°…“∑’Ë„Àâº≈ª√–-
‚¬™πå§◊Õ (Ò) °“√„Àâ “√µâ“πÕπÿ¡Ÿ≈
‡ √’ ‡™àπ «‘µ“¡‘π´’ ·≈–«‘µ“¡‘πÕ’ ·≈–
(Ú) °“√„Àâ “√ÕÕ°ƒ∑∏‘Ï¢¬“¬À≈Õ¥
‡≈◊Õ¥ Õ“∑‘  “√¬—∫¬—Èß‡Õπ´—¬¡åª√—∫
‡ª≈’Ë¬π·Õß®‘‚Õ‡∑π ‘π,  “√µâ“πµ—«
√—∫·Õß®‘‚Õ‡∑π ‘π Ú, ·≈– “√ °—¥
°—Èπ™àÕß∑“ß·§≈‡ ’́¬¡ ‡ªìπµâπ.

º≈°“√√—°…“¥â«¬«‘∏’¥—ß°≈à“«æ∫

«à“ (Ò) √–¥—∫¢Õß “√Õπÿ¡Ÿ≈‡ √’≈¥≈ß
„π¢≥–∑’Ë “√µâ“πÕπÿ¡Ÿ≈‡ √’ Ÿß¢÷Èπ Ÿà
√–¥—∫ª√°µ‘, (Ú) §«“¡º‘¥ª√°µ‘¢Õß
À≈Õ¥‡≈◊Õ¥À¥µ—«‰¥â°≈—∫ Ÿà¿“«–ª√°µ‘,
∑”„Àâ§«“¡¥—π¿“¬„πÀ≈Õ¥‡≈◊Õ¥ΩÕ¬
‚°≈‡¡Õ√Ÿ≈— ≈¥≈ß‡ªìπª√°µ‘ ª√‘¡“≥
‡≈◊Õ¥‡≈’È¬ß‰µ‡æ‘Ë¡¢÷Èπ, (Û) °“√∑”ß“π
¢Õß‰µ¥’¢÷Èπ : „πºŸâªÉ«¬‚√§‰µ‡ ◊ËÕ¡
 ¿“æ §à“°“√™”√–§√’Õ–µ‘π’π‡æ‘Ë¡®“°
π“∑’≈– ÙÙ.¯ ± ÚÙ ¡‘≈≈‘≈‘µ√/Ò.˜Û
µ“√“ß‡¡µ√ ‡ªìππ“∑’≈– ˆ.ˆ ± ÛÙ
¡‘≈≈‘≈‘µ√/Ò.˜Û µ“√“ß‡¡µ√  À≈—ß
°“√√—°…“, ·≈–„πºŸâªÉ«¬‰µ≈â¡‡À≈«
‡√◊ÈÕ√—ß §à“™”√–§√’Õ–µ‘π’π‡æ‘Ë¡®“°
π“∑’≈– Ò˜ ± Ò ¡‘≈≈‘≈‘µ√/Ò.˜Û
µ“√“ß‡¡µ√ ‡ªìππ“∑’≈– ÚÛ ± ÒÚ
¡‘≈≈‘≈‘µ√/Ò.˜Û µ“√“ß‡¡µ√   πÕ°®“°
π’È °“√»÷°…“°“√∑”≈“¬‰µ à«πÕ‘π-
‡µÕ√å µ‘‡∑’¬¡¢Õß‰µ æ∫«à“„πºŸâªÉ«¬
‚√§‰µ‡ ◊ËÕ¡ ¿“æ√ÿπ·√ß ·≈–‚√§‰µ
≈â¡‡À≈«‡√◊ÈÕ√—ß §à“ FE ·¡°π’‡´’¬¡ ∑’Ë
º‘¥ª√°µ‘≈¥≈ß®“°√âÕ¬≈– ˜.Ú ± Ú
·≈– ÒÛ ± ˆ.Û ‡ªìπ√âÕ¬≈– ı.˜ ± Û
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Abstract Hemodynamic Maladjustment in Progression of Renal Disease
Narisa  Futrakul, Piyaratana  Tosukhowong, Yuvadee  Valyapongpichit, Numdee  Tipprukmas,  Sathis
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Although the pathogenetic mechanism of renal disease progression remains enigmatic, there is
accumulative evidence to imply that microvascular injury in the renal circulation is likely to deter-
mine nephronal damage, namely glomerulosclerosis and tubulointerstitial fibrosis.  In this regard,
maladjustment of the glomerular microcirculation secondary to glomerular endothelial cell dysfunc-
tion is believed to be the trigger of such injury.  An enhanced release of vasoconstrictors such as
angiotensin II, endothelin and thromboxane A2 due to glomerular endothelial dysfunction induces
a preferential vasoconstriction of the efferent arteriole by which it raises not only intraglomerular
pressure but also an exaggeratedly reduced peritubular capillary flow, which supplies the tubulo-
interstitial compartment.  The increased intraglomerular pressure in the presence of increased
intrarenal resistance, if persisting long enough, would induce intraglomerular injury with subse-
quent development of glomerulosclerosis, whereas a sustained reduction in peritubular capillary
flow would induce injury to the tubulointerstitial structure, with subsequent development of tubulo-
interstitial fibrosis.  It is perceived that there is an inverse relationship between renal perfusion and
nephronal injury: the lower the reduction in renal perfusion, the greater the intensity of glomerulo-
sclerosis and tubulointerstitial fibrosis.  This also implies that there is a progressive reduction in
renal perfusion as the disease severity progresses.

The progressive reduction in renal perfusion uniquely observed in chronic renal disease sug-
gests that there may be certain toxic factor(s) in the circulation that are capable of inducing a sponta-
neous endothelial cell injury.  In this regard, an in vitro study indeed indicates that sera from chronic
renal patients can induce endothelial cell cytotoxicity.  Further study to identify such factor(s) ren-
ders a supportive view that an oxidant - antioxidant imbalance is likely, at least in part, to be respon-
sible for spontaneous glomerular endothelial cytotoxicity.  A correction of both hemodynamic mal-
adjustment and oxidant - antioxidant imbalance is capable of not only of retarding the renal disease
progression but also of improving renal function.

Key words :  oxidant, anti-oxidant, hemodynamic maladjustment, endothetial cytotoxicity


