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I. ∫∑π” (Introduction)

§«“¡º‘¥ª°μ‘„π√–∫∫μàÕ¡‰√â∑àÕ‡ªìπ¿“«–∑’Ëæ∫‰¥â∫àÕ¬„π‡«™ªØ‘∫—μ‘∑—Ë«‰ª ‡¡◊ËÕ

ºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°μ‘‡À≈à“π’ÈμâÕß‡¢â“√—∫°“√ºà“μ—¥ »—≈¬·æ∑¬åæ÷ßμâÕß∑”°“√ª√–‡¡‘π·≈–

‡μ√’¬¡ºŸâªÉ«¬Õ¬à“ß‡À¡“– ¡‡æ◊ËÕ≈¥ªí≠À“À√◊Õ¿“«–·∑√°´âÕπμà“ßÊ ∑’ËÕ“®‡°‘¥¢÷Èπ„π

√–À«à“ß·≈–À≈—ßºà“μ—¥„ÀâπâÕ¬∑’Ë ÿ¥ „π∫∑§«“¡π’ÈºŸâπ‘æπ∏å®–‰¥âπ”‡ πÕ·π«∑“ß„π°“√

ª√–‡¡‘π·≈–‡μ√’¬¡ºŸâªÉ«¬∑’Ë¡’ªí≠À“∑“ß√–∫∫μàÕ¡‰√â∑àÕ∑’Ëæ∫‰¥â∫àÕ¬°àÕπ°“√ºà“μ—¥

 ”À√—∫»—≈¬·æ∑¬å∑—Ë«‰ª ‚¥¬®–¡ÿàß‡πâπ∑’Ë°“√ª√–‡¡‘π·≈–‡μ√’¬¡°“√„πºŸâªÉ«¬∑’Ë®–‡¢â“√—∫

°“√ºà“μ—¥„π‚√§∑—Ë«Ê‰ª∑’Ë‰¡à‰¥â‡°’Ë¬«°—∫μ—«μàÕ¡‰√â∑àÕ‚¥¬μ√ß  ”À√—∫°“√¥Ÿ·≈ºŸâªÉ«¬∑’Ë®–

∑”°“√ºà“μ—¥‡æ◊ËÕ√—°…“‚√§¢Õß√–∫∫μàÕ¡‰√â∑àÕ‡Õß ‡™àπ °“√‡μ√’¬¡ºà“μ—¥ parathyroidec-

tomy „πºŸâªÉ«¬ hyperparathyroidism, °“√‡μ√’¬¡ºà“μ—¥ pancreatic resection „π

ºŸâªÉ«¬ insulinoma À√◊Õ gastrinoma, À√◊Õ°“√‡μ√’¬¡ºà“μ—¥ Adrenalectomy „πºŸâªÉ«¬

Connûs syndrome À√◊Õ Pheochromocytoma ‡ªìπμâπ π—Èπ¡’√“¬≈–‡Õ’¬¥„π°“√¥Ÿ·≈

√—°…“∑’Ë¡’§«“¡®”‡æ“–‡®“–®ß·≈–Õ¬ŸàπÕ°‡Àπ◊Õ¢Õ∫‡¢μ‡π◊ÈÕÀ“¢Õß∫∑§«“¡π’È

II. ‡∫“À«“π (Diabetes Mellitus)

‡∫“À«“π‡ªìπ‚√§∑“ß√–∫∫μàÕ¡‰√â∑àÕ∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥„πºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√ºà“μ—¥

„πªí®®ÿ∫—πºŸâªÉ«¬∑’Ë‡ªìπ‡∫“À«“πæ∫¡“°∂÷ß 15% ¢ÕßºŸâªÉ«¬∑’Ë√—∫‰«â„π‚√ßæ¬“∫“≈1 ·≈–¡“°



°“√ª√–‡¡‘π·≈–‡μ√’¬¡ºŸâªÉ«¬∑“ß√–∫∫μàÕ¡‰√â∑àÕ°àÕπ°“√ºà“μ—¥2

°«à“ 10% ¢ÕßºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√ºà“μ—¥2 ºŸâªÉ«¬‡∫“À«“π∑’Ë‡¢â“√—∫°“√ºà“μ—¥¡’Õ—μ√“°“√‡°‘¥

¿“«–·∑√°´âÕπμà“ßÊ  Ÿß°«à“§πª°μ‘ ‡π◊ËÕß¥â«¬À≈“¬ªí®®—¬ ‰¥â·°à Õ—μ√“°“√μ‘¥‡™◊ÈÕ∑’Ë Ÿß

¢÷Èπ °“√À“¬¢Õß∫“¥·º≈∑’Ë™â“°«à“ª°μ‘ ¿“«–·∑√°´âÕπ®“°°“√∑’ËÀ≈Õ¥‡≈◊Õ¥π”‡≈◊Õ¥¡“

‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ‰¡à‡æ’¬ßæÕ ´÷Ëßªí®®—¬μà“ßÊ‡À≈à“π’Èπ”‰ª Ÿà√–¬–‡«≈“°“√Õ¬Ÿà‚√ßæ¬“∫“≈∑’Ëπ“π

°«à“§πª°μ‘3 °“√π”ºŸâªÉ«¬‡∫“À«“π¡“∑”°“√ºà“μ—¥ àßº≈μàÕ°“√§«∫§ÿ¡√–¥—∫πÈ”μ“≈¢Õß

ºŸâªÉ«¬Õ¬à“ßÀ≈’°‡≈’Ë¬ß‰¡à‰¥â ‡π◊ËÕß®“°∑—Èß°“√ß¥Õ“À“√ ·≈–°“√∫“¥‡®Á∫¢Õß‡π◊ÈÕ‡¬◊ËÕ®“°

°“√∑”ºà“μ—¥ ∑”„Àâ‡°‘¥¿“«– catabolic state „πºŸâªÉ«¬  àßº≈„Àâ catabolic hormone

À≈—Ëß¡“°¢÷Èπ „π¢≥–∑’Ë anabolic hormone À≈—ËßπâÕ¬≈ß ¿“«– catabolic state π’È„π

ºŸâ∑’Ë‰¡à‡ªìπ‡∫“À«“π°Á®–¡’ transient hyperglycemia Õ¬Ÿà·≈â« „πºŸâªÉ«¬‡∫“À«“π∑—Èß™π‘¥∑’Ë

1 ·≈– 2 ‡¡◊ËÕ¡“√—∫°“√ºà“μ—¥„À≠à®÷ß®–Õ¬Ÿà„π¿“«– functional insulin insufficiency2,4 ¡’

°“√»÷°…“∑’Ë· ¥ß„Àâ‡ÀÁπ«à“°“√§«∫§ÿ¡√–¥—∫πÈ”μ“≈„Àâ‰¥â¥’ “¡“√∂≈¥¿“«–·∑√°´âÕπ

·≈–Õ—μ√“°“√‡ ’¬™’«‘μ¢ÕßºŸâªÉ«¬»—≈¬°√√¡‰¥â5,6 ®÷ß‡ªìπ‡Àμÿ„Àâ»—≈¬·æ∑¬åºŸâ¥Ÿ·≈μâÕß„Àâ§«“¡

 π„®„π°“√§«∫§ÿ¡√–¥—∫πÈ”μ“≈„πºŸâªÉ«¬‡À≈à“π’Èμ—Èß·μà°àÕπºà“μ—¥ ¢≥–ºà“μ—¥ ·≈–À≈—ß

ºà“μ—¥„Àâ¥’

°“√ª√–‡¡‘πºŸâªÉ«¬‡∫“À«“π°àÕπ°“√ºà“μ—¥π—Èπ‡√‘Ë¡μâπ®“°°“√´—°ª√–«—μ‘·≈–°“√

μ√«®√à“ß°“¬∑’Ë≈–‡Õ’¬¥∂’Ë∂â«π ª√–‡¥Áπ ”§—≠„π°“√´—°ª√–«—μ‘·≈–°“√μ√«®√à“ß°“¬∑’Ë

»—≈¬·æ∑¬åæ÷ß„Àâ§«“¡ π„® ‰¥â·°à7

- √–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥: μ√«® Õ∫ª√–«—μ‘‚√§À—«„®¢“¥‡≈◊Õ¥ ( ÷́ËßºŸâªÉ«¬

Õ“®‰¡à¡’Õ“°“√‡®Á∫Àπâ“Õ°∑’Ë™—¥‡®π°Á‰¥â) √«¡∂÷ß ª√–«—μ‘°“√ª«¥¢“‡¡◊ËÕ‡¥‘π (claudication)

°“√μ√«®§«“¡¥—π‚≈À‘μ ·≈–™’æ®√ à«πª≈“¬ ́ ÷ËßÕ“®æ∫«à“¡’‚√§¢ÕßÀ≈Õ¥‡≈◊Õ¥√à«¡¥â«¬‰¥â

- √–∫∫ª√– “∑: μ√«® Õ∫ª√–«—μ‘∑’Ë∫àß∫Õ°∂÷ß diabetic autonomic neu-

ropathy ‡™àπ orthostatic hypotension, °“√Õ‘Ë¡‡√Á«À≈—ßÕ“À“√, Õ“°“√Õ“‡®’¬πÀ≈—ßÕ“À“√

‡ªìπμâπ πÕ°®“°π—Èπ„Àâμ√«® Õ∫ª√–«—μ‘ stroke ·≈– °“√™“μ“¡ª≈“¬¡◊Õª≈“¬‡∑â“

- √–∫∫∑“ß‡¥‘πªí  “«–: „Àâμ√«® Õ∫Õ“°“√¢Õß‚√§‰μ °“√∫«¡ °“√„™â¬“

¢—∫ªí  “«– ´÷ËßÕ“®∫àß∫Õ°∂÷ß¿“«– diabetic nephropathy

- °“√§«∫§ÿ¡πÈ”μ“≈: „Àâμ√«® Õ∫ª√–«—μ‘°“√√—°…“‡∫“À«“π·≈–°“√§ÿ¡

√–¥—∫πÈ”μ“≈«à“§«∫§ÿ¡‰¥â¥’‡æ’¬ß„¥ ¡’ª√–«—μ‘¿“«–©ÿ°‡©‘π®“°πÈ”μ“≈ ŸßÀ√◊ÕμË”À√◊Õ‰¡à
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°“√μ√«®‡æ‘Ë¡‡μ‘¡μà“ßÊ ∑’Ë·æ∑¬å§«√æ‘®“√≥“„πºŸâªÉ«¬‡∫“À«“π∑’Ë®–‡¢â“√—∫°“√

ºà“μ—¥‰¥â·°à7

- §≈◊Ëπ‰øøÑ“À—«„®: ‡æ◊ËÕ‡ªìπ°“√μ√«®À“‚√§À—«„®¢“¥‡≈◊Õ¥·≈–‡ªìπ¢âÕ¡Ÿ≈

æ◊Èπ∞“π‰«â‡ª√’¬∫‡∑’¬∫À“°¢≥–ºà“μ—¥À√◊ÕÀ≈—ßºà“μ—¥ºŸâªÉ«¬¡’¿“«–·∑√°´âÕπ∑“ß√–∫∫

À—«„®·≈–À≈Õ¥‡≈◊Õ¥

- √–¥—∫πÈ”μ“≈„π‡≈◊Õ¥: „Àâª√–‡¡‘π∑—Èß fasting blood glucose ·≈– he-

moglobin A1C ‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘¿“æ„π°“√§«∫§ÿ¡√–¥—∫πÈ”μ“≈¢ÕßºŸâªÉ«¬∑—Èß√–¬– —Èπ

·≈–√–¬–¬“«

- Àπâ“∑’Ë°“√∑”ß“π¢Õß‰μ: °“√μ√«® BUN ·≈– creatinine ™à«¬μ√«®

 Õ∫¿“«– diabetic nephropathy

„πºŸâªÉ«¬‡∫“À«“π∑’Ëμ√«®æ∫‚√§√à«¡®“°°“√´—°ª√–«—μ‘ μ√«®√à“ß°“¬ À√◊Õ °“√

μ√«®‡æ‘Ë¡‡μ‘¡∑“ßÀâÕßªØ‘∫—μ‘°“√  ®”‡ªìπ∑’Ë®–μâÕß‰¥â√—∫°“√ª√–‡¡‘π§«“¡√ÿπ·√ß·≈–

®—¥°“√°—∫‚√§√à«¡∑’Ëμ√«®æ∫μ“¡§«“¡‡À¡“– ¡¥â«¬

°“√‡μ√’¬¡ºŸâªÉ«¬‡∫“À«“π‡æ◊ËÕ‡¢â“√—∫°“√ºà“μ—¥∑’Ë‡À¡“– ¡π—Èπ ·π–π”„Àâ∑”‡ªìπ

¢—ÈπμÕπ ¥—ßπ’È

1. °“√ª√–‡¡‘π·≈–‡μ√’¬¡°“√∑’Ë·ºπ°ºŸâªÉ«¬πÕ°

ºŸâªÉ«¬∑’Ë®–‡¢â“√—∫°“√ºà“μ—¥§«√‰¥â√—∫°“√ª√–‡¡‘π§«“¡√ÿπ·√ß¢Õß‡∫“À«“π‡√Á«∑’Ë ÿ¥

‡æ◊ËÕ∑’Ë®–‰¥â√–∫ÿºŸâªÉ«¬∑’Ë¡’ªí≠À“„π°“√§«∫§ÿ¡πÈ”μ“≈„Àâ‰¥â·μà‡π‘ËπÊ ·≈–∑”°“√ª√—∫¬“

§«∫§ÿ¡√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥„Àâ‡À¡“– ¡ ‚¥¬§«∫§ÿ¡„Àâ√–¥—∫ Hb A1C πâÕ¬°«à“ 8.5%

(69 mmol/l)2,8-9 „πºŸâªÉ«¬∑’Ë¡’ªí≠À“„π°“√§«∫§ÿ¡√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ ‚¥¬μ√«®æ∫«à“

¡’ Hb A1C  Ÿß°«à“ 8.5% §«√æ‘®“√≥“ª√÷°…“ºŸâ‡™’Ë¬«™“≠‡æ◊ËÕ™à«¬§«∫§ÿ¡√–¥—∫πÈ”μ“≈

‚¥¬»—≈¬·æ∑¬åμâÕßæ‘®“√≥“‡∑’¬∫¢âÕ¥’¢âÕ‡ ’¬¢Õß°“√§«∫§ÿ¡√–¥—∫πÈ”μ“≈„Àâ‰¥âμ“¡‡ªÑ“

°—∫§«“¡√’∫¥à«π¢Õß°“√∑”ºà“μ—¥„πºŸâªÉ«¬‡ªìπ√“¬Ê ‰ª

¬“„π°≈ÿà¡ long-acting sulfonylurea ‡™àπ Chlorpropamide  “¡“√∂À¬ÿ¥

¬“°àÕπºà“μ—¥‰¥â‡ªìπ‡«≈“ 1-2 «—π ‚¥¬‡©æ“–„π°√≥’∑’Ë»—≈¬·æ∑¬å«“ß·ºπ®–„ÀâºŸâªÉ«¬ß¥

Õ“À“√°àÕπºà“μ—¥‡ªìπ‡«≈“π“π  à«π¬“≈¥√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥™π‘¥°‘π∑’Ë¡’ƒ∑∏‘Ï —Èπ

 “¡“√∂°‘π¬“‰¥âμ“¡ª°μ‘·≈–À¬ÿ¥¬“„π‡™â“«—πºà“μ—¥7



°“√ª√–‡¡‘π·≈–‡μ√’¬¡ºŸâªÉ«¬∑“ß√–∫∫μàÕ¡‰√â∑àÕ°àÕπ°“√ºà“μ—¥4

μ—«ºŸâªÉ«¬‡Õß‡ªìπºŸâ¡’∫∑∫“∑ ”§—≠¬‘Ëß„π°“√§«∫§ÿ¡√–¥—∫πÈ”μ“≈„Àâ‰¥âμ“¡‡ªÑ“ ¥—ß

π—Èπ°“√„Àâ§”·π–π”·°àºŸâªÉ«¬ ∂÷ß«‘∏’°“√ªØ‘∫—μ‘μ—«‡ªìπ ‘Ëß∑’Ë¡’§«“¡ ”§—≠¡“° §«√¡’°“√„Àâ

‡Õ° “√·π–π”ª√–°Õ∫°—∫°“√æŸ¥Õ∏‘∫“¬™’È·®ß„ÀâºŸâªÉ«¬‡¢â“„® ‘Ëßμà“ßÊ ∑’ËºŸâªÉ«¬μâÕßª√—∫

‡ª≈’Ë¬π„π°“√°‘πÕ“À“√ ·≈–¬“°àÕπ‡¢â“√—∫°“√ºà“μ—¥ πÕ°®“°π’ÈμâÕß™’È·®ß∂÷ß·ºπ°“√‡¢â“

æ—°„π‚√ßæ¬“∫“≈∑’Ë‡À¡“– ¡«à“®–‡¢â“æ—°«—π„¥ ‡«≈“„¥ μâÕß¡’°“√ª√—∫¬“°àÕπ‡¢â“πÕπ‚√ß

æ¬“∫“≈À√◊Õ‰¡à ®–¡’°“√·®âß∑’¡·æ∑¬å∑’Ë™à«¬¥Ÿ·≈ºŸâªÉ«¬Õ¬à“ß‰√ «“ß·ºπ®–∑”°“√ºà“μ—¥

™à«ß‡«≈“„¥¢Õß«—π ‡ªìπμâπ

2. °“√ª√–‡¡‘π·≈–‡μ√’¬¡°“√∫πÀÕºŸâªÉ«¬°àÕπ‡¢â“√—∫°“√ºà“μ—¥

‡¡◊ËÕ√—∫ºŸâªÉ«¬‡¢â“„π‚√ßæ¬“∫“≈‡æ◊ËÕ‡μ√’¬¡∑”ºà“μ—¥ À≈—ß®“°∑’Ë·æ∑¬å‰¥âª√–‡¡‘π

ª√–«—μ‘·≈–°“√μ√«®√à“ß°“¬Õ¬à“ß∂’Ë∂â«π·≈â« §«√μ√«® Õ∫√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥®“°°“√

‡®“–ª≈“¬π‘È« ·≈–æ‘®“√≥“§«∫§ÿ¡√–¥—∫πÈ”μ“≈„ÀâÕ¬Ÿà„π™à«ß 108-180 mg/dL (6-10 mmol/

L)2 À“°‰¡à “¡“√∂§«∫§ÿ¡√–¥—∫πÈ”μ“≈‰¥âμ“¡‡ªÑ“  »—≈¬·æ∑¬åºŸâ¥Ÿ·≈§«√æ‘®“√≥“ª√÷°…“

·æ∑¬åºŸâ‡™’Ë¬«™“≠∑“ß‡∫“À«“π¡“™à«¬¥Ÿ·≈ºŸâªÉ«¬

»—≈¬·æ∑¬å§«√®—¥μ“√“ßºà“μ—¥„ÀâºŸâªÉ«¬‡∫“À«“π‰¥â∑”ºà“μ—¥‡ªìπ√“¬·√°Ê¢Õß

«—π2,7 ÷́Ëß®–™à«¬≈¥√–¬–‡«≈“∑’ËºŸâªÉ«¬μâÕßß¥πÈ” ß¥Õ“À“√ ≈¥ catabolic response ¢Õß

√à“ß°“¬„ÀâπâÕ¬∑’Ë ÿ¥ πÕ°®“°π’È»—≈¬·æ∑¬å§«√æ‘®“√≥“‡«≈“∑’Ë‡√‘Ë¡„Àâß¥πÈ” ß¥Õ“À“√

Õ¬à“ß‡À¡“– ¡μ“¡‡«≈“∑’Ë«“ß·ºπ«à“®–‡√‘Ë¡ºà“μ—¥ °“√ —Ëßß¥πÈ” ß¥Õ“À“√À≈—ß‡∑’Ë¬ß§◊π ·μà

«“ß·ºπºà“μ—¥‡«≈“‡∑’Ë¬ß«—π ‡ªìπ°“√‡æ‘Ë¡ catabolic response „ÀâºŸâªÉ«¬‚¥¬‰¡à®”‡ªìπ

«‘∏’°“√§«∫§ÿ¡√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥„Àâ‰¥âμ“¡‡ªÑ“π—Èπ “¡“√∂∑”‰¥âÀ≈“¬«‘∏’ „π

ºŸâªÉ«¬∑’Ë§«∫§ÿ¡√–¥—∫πÈ”μ“≈°àÕπºà“μ—¥‰¥â¥’¥â«¬¬“°‘π  “¡“√∂„ÀâºŸâªÉ«¬§ÿ¡√–¥—∫πÈ”μ“≈

¥â«¬¬“°‘πμàÕ √à«¡°—∫°“√æ¬“¬“¡ª√—∫„Àâ‡«≈“ß¥Õ“À“√·≈–πÈ”¢ÕßºŸâªÉ«¬ —Èπ∑’Ë ÿ¥°Á “¡“√∂

∑”‰¥â2  ‚¥¬ à«π„À≠àπ‘¬¡„ÀâºŸâªÉ«¬ß¥¬“≈¥√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥„π‡™â“«—πºà“μ—¥ ∑”°“√‡®“–

‡≈◊Õ¥ª≈“¬π‘È«μ√«®√–¥—∫πÈ”μ“≈μÕπ‡™â“«—πºà“μ—¥ À“°√–¥—∫πÈ”μ“≈μË”°«à“ 250 mg/dL

„Àâ “√πÈ”∑“ßÀ≈Õ¥‡≈◊Õ¥‡ªìπ 5% dextrose NSS/2 „πÕ—μ√“ª√–¡“≥ 100 ml/hr ·μà

À“°√–¥—∫πÈ”μ“≈ Ÿß°«à“ 250 mg/dL „Àâæ‘®“√≥“‡μ‘¡ insulin 5 unit „π 5% dextrose

NSS/2 ª√‘¡“μ√ 1,000 ml ·≈â«„Àâ “√πÈ”∑“ßÀ≈Õ¥‡≈◊Õ¥¥”„πÕ—μ√“ 100 ml/hr10

„πºŸâªÉ«¬∑’Ë°àÕπºà“μ—¥μâÕß§ÿ¡√–¥—∫πÈ”μ“≈¥â«¬ insulin «‘∏’°“√¥—Èß‡¥‘¡∑’Ë¬—ß¡’°“√
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„™â°—πÕ¬ŸàæÕ ¡§«√§◊Õ°“√©’¥ insulin ‡¢â“„μâº‘«Àπ—ß„π‡™â“«—πºà“μ—¥ „πª√‘¡“≥ 1/3-1/2

¢Õßª√‘¡“≥ insulin  ∑’ËºŸâªÉ«¬‡§¬„™â„π√Ÿª·∫∫ long-acting insulin √à«¡°—∫©’¥Õ’°

1/3-1/2 ¢Õßª√‘¡“≥ insulin ∑’Ë‡§¬„™â„π·∫∫ short-acting insulin μ“¡¥â«¬°“√„Àâ

 “√πÈ”∑“ßÀ≈Õ¥‡≈◊Õ¥¥”‡ªìπ 5% Dextrose NSS/2 „πÕ—μ√“ 100 ml/hr  ´÷Ëß°“√„Àâ in-

sulin «‘∏’π’È¡’¢âÕ‡ ’¬§◊ÕÕ—μ√“°“√¥Ÿ¥´÷¡¢Õß insulin „π«‘∏’°“√∫√‘À“√¬“·∫∫π’È¡’§«“¡

·μ°μà“ß√–À«à“ß∫ÿ§§≈‰¥â ·≈–À“°ºŸâªÉ«¬‰¡à‰¥âºà“μ—¥‡ªìπ√“¬·√° ‡«≈“∑’ËÕ¥Õ“À“√‡π‘Ëπ

π“π‰ªÕ“®‡°‘¥ hypoglycemia ‰¥â„π™à«ß∫à“¬10

Õ’°«‘∏’°“√Àπ÷Ëß∑’Ë·π–π”„Àâ„™â„π°√≥’μâÕß°“√§«∫§ÿ¡√–¥—∫πÈ”μ“≈¥â«¬ insulin

§◊Õ°“√º ¡ insulin „π “√≈–≈“¬ 5% Dextrose NSS/2 + Potassium chloride „π

¢π“¥ insulin 5, 10, À√◊Õ 15 unit μàÕ “√πÈ” 1,000 ml μ“¡√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥

ºŸâªÉ«¬«à“ Ÿß·§à‰Àπ ·≈â«À¬¥‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥¥â«¬‡§√◊ËÕß infusion pump ´÷Ëß “¡“√∂

ª√—∫Õ—μ√“°“√„Àâ‰¥âμ“¡μâÕß°“√ ‚¥¬„ÀâºŸâªÉ«¬‰¥â insulin „πÕ—μ√“ª√–¡“≥ 0.5, 1, À√◊Õ

1.5 unit/hr2,10

‡¡◊ËÕºŸâªÉ«¬‰¥â√—∫¬“ premedication ∑’Ë∑”„ÀâºŸâªÉ«¬ßà«ß ·≈–´÷¡≈ß ·æ∑¬åºŸâ¥Ÿ·≈

μâÕßμ√«®μ‘¥μ“¡√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥Õ¬à“ß ¡Ë”‡ ¡Õ ‡π◊ËÕß®“°Õ“°“√ hypoglycemia

´÷Ëß· ¥ßÕÕ°„π≈—°…≥–¢Õß°“√´÷¡≈ß®–μ√«®æ∫‰¥â¬“°¢÷Èπ„π ¿“«–π’È

3. °“√¥Ÿ·≈ºŸâªÉ«¬„πÀâÕßºà“μ—¥·≈–ÀâÕßæ—°øóôπ

°“√¥Ÿ·≈ºŸâªÉ«¬‡∫“À«“πμâÕß∑”μàÕ‡π◊ËÕß®π∂÷ß„π√–À«à“ßºà“μ—¥·≈–À≈—ßºà“μ—¥¥â«¬

‚¥¬‡ªÑ“À¡“¬¬—ß§ß‡À¡◊Õπ„π√–¬–°àÕπºà“μ—¥§◊Õ°“√§«∫§ÿ¡√–¥—∫πÈ”μ“≈®“°ª≈“¬π‘È«„Àâ

Õ¬Ÿà„π™à«ß 108-180 mg/dL ‚¥¬·π–π”„Àâμ√«® Õ∫°àÕπ‡√‘Ë¡ induction of anesthesia

·≈–∑”Õ¬à“ßμàÕ‡π◊ËÕßÀ≈—ß®“°π—Èπ∑ÿ°™—Ë«‚¡ß2 √à«¡°—∫°“√§«∫§ÿ¡ hemodynamic status

¢ÕßºŸâªÉ«¬ „Àâ°“√∑”ß“π¢ÕßÀ—«„®·≈–‰μ¥’μ≈Õ¥√–¬–‡«≈“∑’Ëºà“μ—¥·≈–À≈—ßºà“μ—¥

4. °“√¥Ÿ·≈ºŸâªÉ«¬„π√–¬–À≈—ßºà“μ—¥

„π√–¬–À≈—ßºà“μ—¥ »—≈¬·æ∑¬å°Á¬—ß§ß¡’‡ªÑ“À¡“¬„π°“√§«∫§ÿ¡√–¥—∫πÈ”μ“≈„Àâ

Õ¬Ÿà„π™à«ß 108-180 mg/dL ‚¥¬æ¬“¬“¡¥”‡π‘π°“√„ÀâºŸâªÉ«¬°≈—∫¡“°‘πÕ“À“√∑“ßª“°

‰¥â‚¥¬‡√Á«∑’Ë ÿ¥ ·≈–ª√—∫«‘∏’°“√§«∫§ÿ¡√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥„Àâ°≈—∫‰ª Ÿà«‘∏’°“√‡¥‘¡∑’Ë

ºŸâªÉ«¬‡§¬„™â°àÕπ¡“√—∫°“√ºà“μ—¥‚¥¬‡√Á«2



°“√ª√–‡¡‘π·≈–‡μ√’¬¡ºŸâªÉ«¬∑“ß√–∫∫μàÕ¡‰√â∑àÕ°àÕπ°“√ºà“μ—¥6

¬“ metformin ‡ªìπ¬“∑’Ë¢—∫ÕÕ°∑“ßªí  “«– °“√‡ª≈’Ë¬π·ª≈ßμà“ßÊ„πÀâÕß

ºà“μ—¥Õ“®¡’º≈„ÀâÀπâ“∑’Ë°“√∑”ß“π¢Õß‰μ·¬à≈ß®π√–¥—∫¬“ metformin §—Ëß„π√à“ß°“¬

ºŸâªÉ«¬‰¥â  ºŸâ‡™’Ë¬«™“≠∫“ß∑à“π·π–π”„ÀâºŸâªÉ«¬À¬ÿ¥¬“ metformin „π«—πºà“μ—¥ ·≈–‰¡à

‡√‘Ë¡¬“π’È®π°«à“®–‰¥â¡’°“√μ√«® Õ∫«à“Àπâ“∑’Ë°“√∑”ß“π¢Õß‰μ‡ªìπª°μ‘∑’Ë‡«≈“ 48-72

™—Ë«‚¡ßÀ≈—ßºà“μ—¥·≈â«3 ·μà„πºŸâªÉ«¬∑’Ë‰¡à‰¥âÕ¥Õ“À“√π“π (¢“¥Õ“À“√‡æ’¬ß¡◊ÈÕ‡¥’¬«) ·≈–

‰¡à‰¥â¡’‡Àμÿ°“√≥å„¥Ê„πÀâÕßºà“μ—¥∑’Ë àßº≈‡ ’¬μàÕ°“√∑”ß“π¢Õß‰μ ‡¡◊ËÕºŸâªÉ«¬°≈—∫¡“√—∫

ª√–∑“πÕ“À“√∑“ßª“°‰¥â„π™à«ßÀ≈—ßºà“μ—¥ °Á “¡“√∂‡√‘Ë¡¬“ metformin ‰¥â ‚¥¬„π™à«ß

·√°„Àâß¥¬“ metformin ¡◊ÈÕ‡∑’Ë¬ß«—π‰«â°àÕπ2

III. ‚√§¢ÕßμàÕ¡‰∑√Õ¬¥å (Thyroid disorders)

Thyroid hormone ‡ªìπ hormone ∑’Ë§«∫§ÿ¡°“√∑”ß“π¢Õß√à“ß°“¬„πÀ≈“¬√–∫∫

§«“¡º‘¥ª°μ‘¢Õß thyroid hormone ‰¡à«à“®– ŸßÀ√◊ÕμË”‡°‘π‰ª≈â«π¡’º≈μàÕ°“√¥Ÿ·≈

ºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√ºà“μ—¥ „πºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°μ‘¢Õß thyroid hormone ™—¥‡®ππ—Èπ

À“°‰¥â√—∫°“√‡μ√’¬¡°“√∑’Ë‡À¡“– ¡„π√–¬–°àÕπºà“μ—¥®– “¡“√∂‡æ‘Ë¡Õ—μ√“°“√√Õ¥™’«‘μ

®“°°“√ºà“μ—¥‰¥â™—¥‡®π7 °“√‡μ√’¬¡ºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°μ‘¢Õß thyroid hormone ∑’Ë

‰¡à‡À¡“– ¡ “¡“√∂π”‰ª Ÿà¿“«– myxedema coma À√◊Õ thyroid storm ‰¥â

°“√ª√–‡¡‘πºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°μ‘¢Õß√–¥—∫ thyroid hormone ∑’Ë∂’Ë∂â«ππ—Èπ

‡√‘Ë¡μâπ®“°°“√´—°ª√–«—μ‘·≈–°“√μ√«®√à“ß°“¬ ‚¥¬¡’ª√–‡¥Áπ∑’Ë»—≈¬·æ∑¬åμâÕß„Àâ§«“¡

 π„®‡ªìπæ‘‡»…¥—ßπ’È7

1. Hyperthyroidism

- Õ“°“√∑—Ë«‰ª: „Àâ —ß‡°μÕ“°“√ —Ëπ (tremor) ·≈–≈—°…≥–º‘«Àπ—ß∑’Ë√âÕπ™◊Èπ

πÕ°®“°π’È„Àâ —ß‡°μ≈—°…≥–μ“«à“¡’ lid lag À√◊Õ‰¡à

- √–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥: „Àâ Õ∫∂“¡Õ“°“√„® —Ëπ μ√«® Õ∫Õ—μ√“°“√

‡μâπ¢ÕßÀ—«„® √«¡∑—Èß«—¥§«“¡¥—π‚≈À‘μ«à“¡’ systolic hypertension À√◊Õ‰¡à

- √–∫∫∑“ß‡¥‘πÀ“¬„®: „Àâμ√«® Õ∫«à“À≈Õ¥≈¡∂Ÿ°‡∫’¬¥¥—π®“°§ÕæÕ°

À√◊Õ‰¡à  —ß‡°μ«à“¡’‡ ’¬ß·À∫À√◊Õ‰¡à ´÷ËßÕ“®· ¥ß∂÷ß¿“«–°“√ÕàÕπ°”≈—ß¢Õß vocal cord

- √–∫∫∑“ß‡¥‘πÕ“À“√: „Àâμ√«® Õ∫≈—°…≥–°“√¢—∫∂à“¬«à“¡’∑âÕß‡ ’¬À√◊Õ‰¡à



‡™‘¥»—°¥‘Ï  ‰Õ√¡≥’√—μπå 7

¡’ª√–«—μ‘°‘πÕ“À“√¡“°·μàπÈ”Àπ—°μ—«°≈—∫≈¥≈ßÀ√◊Õ‰¡à

2. Hypothyroidism

- Õ“°“√∑—Ë«‰ª: „Àâ —ß‡°μ≈—°…≥–°“√‡§≈◊ËÕπ‰À«´÷Ëß¡—°™â“°«à“ª°μ‘ æŸ¥™â“

º‘«Àπ—ß·Àâß ¡’°“√∫«¡ ∑πÕ“°“»‡¬Áπ‰¡à§àÕ¬‰¥â

- √–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥: „Àâμ√«® Õ∫™’æ®√ ´÷Ëß¡—°™â“°«à“ª°μ‘ ·≈–

«—¥§«“¡¥—π‚≈À‘μ´÷ËßÕ“®æ∫ diastolic hypertension ‰¥â

- √–∫∫ª√– “∑:  Õ∫∂“¡ª√–«—μ‘ÕàÕπ‡æ≈’¬ ßà«ßπÕπ¡“°º‘¥ª°μ‘ Õ“°“√

´÷¡‡»√â“ μ√«®√à“ß°“¬À“¿“«– delayed relaxation of deep tendon reflex

- √–∫∫∑“ß‡¥‘πÕ“À“√: ∂“¡ª√–«—μ‘∑âÕßºŸ° ·≈–πÈ”Àπ—°μ—«¢÷Èπ

°“√μ√«®‡æ‘Ë¡‡μ‘¡μà“ßÊ ∑’Ë·æ∑¬å§«√æ‘®“√≥“„πºŸâªÉ«¬∑’Ë¡’ thyroid hormone

º‘¥ª°μ‘∑’Ë®–‡¢â“√—∫°“√ºà“μ—¥‰¥â·°à7

- §≈◊Ëπ‰øøÑ“À—«„®: ‡æ◊ËÕμ√«® Õ∫§«“¡º‘¥ª°μ‘¢Õß®—ßÀ«–°“√‡μâπ¢ÕßÀ—«„®

‡™àπ tachycardia, atrial fibrillation ‡ªìπμâπ

- Echocardiogram: ‡æ◊ËÕª√–‡¡‘π ventricular function ·≈– pericar-

dial effusion

- Serum electrolytes: μ√«® Õ∫√–¥—∫ Sodium ´÷ËßÕ“®æ∫¿“«–

hyponatremia ‰¥â„πºŸâªÉ«¬ hypothyroidism

- Thyroid function test: ‡æ◊ËÕμ√«® Õ∫√–¥—∫ thyroid hormone «à“‰¥â

√—∫°“√§«∫§ÿ¡Õ¬à“ß‡À¡“– ¡À√◊Õ‰¡à

°“√‡μ√’¬¡ºŸâªÉ«¬Õ¬à“ß‡À¡“– ¡π—Èπ¢÷Èπ°—∫™π‘¥¢Õß§«“¡º‘¥ª°μ‘¢Õß√–¥—∫

thyroid hormone ¥—ßπ’È

1. Hyperthyroidism

ºŸâªÉ«¬∑’Ëμ√«®æ∫«à“‡ªìπ hyperthyroidism ∑’Ë‡¢â“√—∫°“√ºà“μ—¥¡’§«“¡‡ ’Ë¬ß∑’Ë

 ”§—≠§◊Õ thyroid storm ´÷Ëß‡ªìπ¿“«–∑’Ëæ∫‰¡à∫àÕ¬·μà‡ªìπÕ—πμ√“¬∂÷ß™’«‘μ‰¥â ¥—ßπ—Èπ

°“√ºà“μ—¥·∫∫‰¡à©ÿ°‡©‘π§«√‰¥â√—∫°“√‡≈◊ËÕπÕÕ°‰ª°àÕπ®π°«à“®– “¡“√∂§«∫§ÿ¡„Àâ

ºŸâªÉ«¬Õ¬Ÿà„π¿“«– euthyroid ‰¥â‡ ’¬°àÕπ (∑—Èß®“°ª√–«—μ‘ °“√μ√«®√à“ß°“¬ ·≈–º≈μ√«®

‡≈◊Õ¥)7,10,11 ´÷Ëß«‘∏’μà“ßÊ ∑’Ë„™â„π°“√§«∫§ÿ¡¿“«– hyperthyroid ¡’¥—ßπ’È11,12



°“√ª√–‡¡‘π·≈–‡μ√’¬¡ºŸâªÉ«¬∑“ß√–∫∫μàÕ¡‰√â∑àÕ°àÕπ°“√ºà“μ—¥8

1.1 ¬“∑’ËÕÕ°ƒ∑∏‘ÏμàÕ thyroid gland ‚¥¬μ√ß

- ≈¥°“√ √â“ß thyroid hormone ¢÷Èπ¡“„À¡à: Propylthiouracil,

Methimazole

- ≈¥°“√À≈—Ëß thyroid hormone: Iodine, Potassium iodide, Lithium

carbonate

1.2 °“√√—°…“∑’ËÕÕ°ƒ∑∏‘Ï≈¥º≈¢Õß thyroid hormone μàÕ‡π◊ÈÕ‡¬◊ËÕ

- ¬—∫¬—Èß°“√‡ª≈’Ë¬π·ª≈ß¢Õß T4 ‡ªìπ T3: Propylthiouracil, Corti-

costeroid, Propranolol, Amiodarone, Anti-adrenergic drug, Reserpine, Guanethi-

dine

- °”®—¥ thyroid hormone „π°√–· ‡≈◊Õ¥: plasmapheresis13

1.3 °“√√—°…“∑’ËÕÕ°ƒ∑∏‘Ï·°â‰¢°“√‡ª≈’Ë¬π·ª≈ß¢Õß√à“ß°“¬®“°ƒ∑∏‘Ï¢Õß

thyroid hormoneû

- ≈¥‰¢â: Paracetamol, fluid and electrolytes

- °“√√—°…“ª√–§—∫ª√–§ÕßÕ◊ËπÊ: congestive heart failure,

arrhythmia

„π∫√√¥“°“√√—°…“μà“ßÊ ¢â“ßμâπ ¡“μ√°“√À≈—°„π°“√‡μ√’¬¡ºŸâªÉ«¬§◊Õ°“√≈¥

°“√ √â“ß thyroid hormone ¥â«¬¬“ Propylthiouracil, Methimazole ´÷ËßÕ“®„™â‡«≈“

π“π∂÷ß 3-8  —ª¥“Àå°«à“®–∑”„ÀâºŸâªÉ«¬ euthyroid ‰¥â11 „πºŸâªÉ«¬∑’ËÕ“°“√ thyrotoxico-

sis √ÿπ·√ß À√◊ÕμâÕß°“√§«∫§ÿ¡Õ“°“√„Àâ‡√Á« °“√„Àâ Iodine °Á™à«¬‰¥â πÕ°®“°π’ÈÀ“°

ºŸâªÉ«¬‰¡à¡’¢âÕÀâ“¡„™â ·π–π”„Àâ®—¥¬“ beta-blockers „Àâ¥â«¬‡æ◊ËÕ™à«¬≈¥Õ—μ√“°“√‡μâπ

¢ÕßÀ—«„®·≈–≈¥¿“«–·∑√°´âÕπ∑“ß√–∫∫À—«„®„πºŸâªÉ«¬ „πºŸâªÉ«¬∑’Ë¡’§«“¡®”‡ªìπμâÕß

∑”ºà“μ—¥„π‡«≈“Õ—π —Èπ °“√‡μ√’¬¡ºŸâªÉ«¬¥â«¬¬“μà“ßÊ¥—ß°≈à“«À≈“¬™π‘¥√à«¡°—πÕ¬à“ß

‡À¡“– ¡  “¡“√∂∑”„ÀâºŸâªÉ«¬‡¢â“ Ÿà¿“«– euthyroid ‰¥â‚¥¬‡©≈’Ë¬„πÀπ÷Ëß —ª¥“Àå14-15 À“°

®”‡ªìπμâÕß∑”ºà“μ—¥©ÿ°‡©‘π„π‡«≈“πâÕ¬°«à“π—Èπ  °Á„Àâ„™â°“√√—°…“∑ÿ°«‘∏’°“√¥—ß°≈à“«¢â“ß

μâπ√à«¡°—π ·≈–‡μ√’¬¡æ√âÕ¡√—∫¡◊Õ°—∫¿“«– thyroid storm ‰«â‡ ¡Õ ‚¥¬ —ß‡°μ®“°Õ“°“√

‰¢â Ÿß §≈◊Ëπ‰ â Õ“‡®’¬π ª«¥∑âÕß √à«¡°—∫Õ“°“√∑“ß√–∫∫À—«„® À√◊ÕÕ“°“√∑“ß®‘μ‡«™ ´÷Ëß

‡¡◊ËÕμ√«®æ∫¿“«–π’È„Àâ¥”‡π‘π°“√√—°…“Õ¬à“ß√’∫¥à«π„πÀÕÕ¿‘∫“≈ºŸâªÉ«¬Àπ—° ‚¥¬„™â¬“μà“ßÊ
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„π¢π“¥∑’Ë Ÿß ∑—Èß Beta-blockers, Propylthiouracil, Methimazole, Iodine, ·≈– Cor-

ticosteroids √à«¡°—∫°“√„Àâ “√πÈ”∑“ßÀ≈Õ¥‡≈◊Õ¥ °“√≈¥‰¢â °“√„Àâ vitamin ·≈–

πÈ”μ“≈10,11

2. Hypothyroidism

¿“«– hypothyroidism ‡ªìπ¿“«–∑’Ëæ∫‰¥â‰¡à∫àÕ¬ ‚¥¬æ∫‰¥â„πª√–™“°√√“«

√âÕ¬≈– 1-2 ´÷Ëß„πºŸâªÉ«¬‡À≈à“π’ÈÀ“°‰¡à‰¥â√—∫°“√‡μ√’¬¡°“√∑’Ë‡À¡“– ¡°Á®– àßº≈‡ ’¬μàÕ

À≈“¬√–∫∫¢Õß√à“ß°“¬  ∑”„Àâ‡°‘¥¿“«–·∑√°´âÕπμà“ßÊ ®“°°“√∑’Ë°≈â“¡‡π◊ÈÕÀ—«„®∫’∫μ—«

‰¡à·√ßæÕ √à«¡°—∫Õ—μ√“°“√‡μâπ¢ÕßÀ—«„®∑’Ë™â“ ·≈–ºŸâªÉ«¬∑’Ë¡’ hypothyroidism ∑’Ë√ÿπ·√ß

®–¡’°“√À“¬„®‰¡à‡æ’¬ßæÕ‰¥âÀ“°¡’ hypoxia À√◊Õ hypercapnia ‚¥¬∑—Ë«‰ª·≈â«„π°“√

ºà“μ—¥‰¡à©ÿ°‡©‘π ·π–π”„Àâ√—°…“ºŸâªÉ«¬¥â«¬¬“ thyroxine „π¢π“¥«—π≈–ª√–¡“≥ 1.6

‰¡‚§√°√—¡μàÕπÈ”Àπ—°μ—«Àπ÷Ëß°‘‚≈°√—¡ ´÷ËßºŸâªÉ«¬ à«π„À≠à¡—° “¡“√∂ª√—∫„ÀâÕ¬Ÿà„π¿“«–

euthyroid ‰¥â¥â«¬¬“ thyroxine ¢π“¥«—π≈– 75-150 ‰¡‚§√°√—¡16 „πºŸâªÉ«¬∑’ËμâÕß°“√

ºà“μ—¥©ÿ°‡©‘π∑’Ë¡’ hypothyroidism √à«¡¥â«¬π—Èπ “¡“√∂ºà“μ—¥‰¥â ‚¥¬„Àâ°“√‡ΩÑ“√–«—ß

 ¿“«–μà“ßÊ „π™à«ß perioperative period ‰¥â·°à hypoventilation, hypotension,

hypothermia, bradycardia, ·≈– hyponatremia ‚¥¬∑—Ë«‰ª·≈â« thyroxine ¡’ half-

life ª√–¡“≥ 7-10 «—π ºŸâªÉ«¬∑’Ë¡’¿“«– hypothyroidism  à«π„À≠à¡—° “¡“√∂¢“¥¬“π’È

‰¥â„π√–¬–‡«≈“ —ÈπÊ ®πºà“πæâπ™à«ß√–¬–‡«≈“∑’ËμâÕßß¥Õ“À“√‡æ◊ËÕ∑”ºà“μ—¥©ÿ°‡©‘π‰ª‰¥â

‚¥¬‰¡à¡’ªí≠À“„¥Ê ‡¡◊ËÕºŸâªÉ«¬ “¡“√∂√—∫Õ“À“√‰¥â°Á‡√‘Ë¡„Àâ¬“ thyroxine ∑“ßª“°‰¥âμ“¡

ª°μ‘7 πÕ°®“°„π√“¬∑’Ë¡’ª√–«—μ‘¢“¥¬“¡“π“π·≈–¡’Õ“°“√‡¢â“‰¥â°—∫ myxedema coma

(μ—«‡¬Áπ ´÷¡≈ß §«“¡¥—π‚≈À‘μμË”) ´÷Ëßæ∫‰¥âπâÕ¬ „Àâ∑”°“√√—°…“ª√–§—∫ª√–§Õß ·°â‰¢

 ¿“«–º‘¥ª°μ‘μà“ßÊ ‡™àπ hypothermia, hypovolemia, hypoventilation √à«¡°—∫

ª√÷°…“·æ∑¬åºŸâ‡™’Ë¬«™“≠∑“ß√–∫∫μàÕ¡‰√â∑àÕ‡æ◊ËÕæ‘®“√≥“·π«∑“ß„π°“√„Àâ hormone

replacement ∑’Ë‡À¡“– ¡

IV. ‚√§¢ÕßμàÕ¡À¡«°‰μ (Adrenal gland)

μàÕ¡À¡«°‰μ‡ªìπÕ«—¬«–„π√–∫∫μàÕ¡‰√â∑àÕ∑’Ë¡’§«“¡ ”§—≠„π°“√μÕ∫ πÕßμàÕ

¿“«–‡§√’¬¥∑’Ë‡°‘¥¢÷Èπ®“°°“√ºà“μ—¥ ºà“π°“√∑”ß“π¢Õß hormone  ”§—≠§◊Õ glucocorti-
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coid (hydrocortisone) ·≈– mineralocorticoid (aldosterone) ´÷Ëß¡’º≈μàÕ°“√∑”ß“π

¢Õß√à“ß°“¬„πÀ≈“¬√–∫∫ ‡™àπ°“√‡º“º≈“≠ “√Õ“À“√μà“ßÊ °“√μÕ∫ πÕß¢Õß√–∫∫

¿Ÿ¡‘§ÿâ¡°—π °“√√—°…“ ¡¥ÿ≈¢Õß‡°≈◊Õ·√à·≈–πÈ”17 „π ¿“«–ª°μ‘√à“ß°“¬√—°…“ ¡¥ÿ≈¢Õß

hormone ®“°μàÕ¡À¡«°‰μ‚¥¬„™â°≈‰° Hypothalamo-Pituitary-Adrenal axis

°≈à“«§◊Õ Hypothalamus À≈—Ëß “√ Corticotrophin-Releasing Hormone (CRH)

‡æ◊ËÕ‰ª°√–μÿâπμàÕ¡ Pituitary „Àâ √â“ß Adrenocorticotropic Hormone (ACTH) ´÷Ëß

‰ª°√–μÿâπ„Àâ¡’°“√À≈—Ëß¢Õß glucocorticoid ®“° adrenal cortex ´÷Ëß‰ªÕÕ°ƒ∑∏‘ÏμàÕ

√–∫∫μà“ßÊ ¢Õß√à“ß°“¬ √«¡∑—Èß‰ª°¥°“√À≈—Ëß¢Õß ACTH (negative feedback) „π

 ¿“«–‡§√’¬¥Õ¬à“ß√ÿπ·√ß®“°°“√ºà“μ—¥„À≠à μàÕ¡À¡«°‰μ “¡“√∂ª√—∫μ—«„Àâ¡’°“√ √â“ß

hydrocortisone ‡æ‘Ë¡¢÷Èπ‰¥â¡“°∂÷ß 10 ‡∑à“¢Õß¿“«–ª°μ‘  ªí≠À“Àπ÷Ëß∑’Ëæ∫‰¥â∫àÕ¬„π

‡«™ªØ‘∫—μ‘§◊Õ°“√∑’ËºŸâªÉ«¬√—∫ª√–∑“π¬“„π°≈ÿà¡ glucocorticoid ®π‡°‘¥°“√°¥

Hypothalamo-Pituitary-Adrenal axis ∑”„Àâ√à“ß°“¬‰¡à “¡“√∂ √â“ß hydrocortisone

μÕ∫ πÕßμàÕ¿“«–‡§√’¬¥‰¥âμ“¡ª°μ‘7

§«“¡º‘¥ª°μ‘¢Õß°“√∑”ß“π¢ÕßμàÕ¡À¡«°‰μ°Á¡’≈—°…≥–§≈â“¬§≈÷ß°—π°—∫μàÕ¡

‰√â∑àÕÕ◊ËπÊ §◊Õ æ∫‰¥â Õß≈—°…≥– ‰¥â·°à Hormone ¡“°‰ª·≈–πâÕ¬‰ª ·μà‡π◊ËÕß®“°„π

∑“ßªØ‘∫—μ‘π—Èπ¿“«–∑’Ëæ∫‡ªìπªí≠À“„π°“√¥Ÿ·≈ºŸâªÉ«¬∑“ß»—≈¬°√√¡‡ªìπª√–®”π—Èπ§◊Õ

¿“«–°“√∑”ß“π¢ÕßμàÕ¡À¡«°‰μ∫°æ√àÕß (Adrenal insufficiency, AI) „π∫∑§«“¡π’È

®÷ß¡ÿàß‡πâπ∑’Ë¿“«–π’È‡ªìπÀ≈—°

 “‡Àμÿ¢Õß¿“«–μàÕ¡À¡«°‰μ∫°æ√àÕßπ’È·∫àß‰¥â‡ªìπ Õß°≈ÿà¡ ‰¥â·°à (1) primary

adrenal insufficiency §◊Õ‚√§∑’Ë‡°‘¥æ¬“∏‘ ¿“æ„πμ—«μàÕ¡À¡«°‰μ‡Õß ·≈– (2) secon-

dary adrenal insufficiency §◊Õ‚√§∑’Ë‡°‘¥®“°§«“¡º‘¥ª°μ‘¢Õß Hypothalamus À√◊Õ

Pituitary gland ∑”„Àâ‰¡à¡’ ACTH ‰ª°√–μÿâπμàÕ¡À¡«°‰μ„Àâ √â“ß adrenal hormone

ÕÕ°¡“  “‡Àμÿ°≈ÿà¡∑’ËÀπ÷Ëßπ—Èπæ∫‰¥âπâÕ¬ æ∫‰¥â®“°‚√§ autoimmune adrenalitis,

tuberculosis, À√◊Õ HIV infection ·μà “‡Àμÿ∑’Ëæ∫∫àÕ¬‡ªìπ°≈ÿà¡∑’Ë Õß ‚¥¬ à«π„À≠à

‡°‘¥‡π◊ËÕß®“° Iatrogenic ®“°¬“ steroid ∑’ËºŸâªÉ«¬√—∫ª√–∑“π ‚¥¬æ∫«à“ºŸâ∑’Ë√—∫ª√–∑“π

¬“ Prednisolone „π¢π“¥¡“°°«à“ 20 mg/day ‡ªìπ‡«≈“¡“°°«à“ 1  —ª¥“Àå À√◊Õ Pred-

nisolone „π¢π“¥¡“°°«à“ 12.5 mg/day ‡ªìπ‡«≈“¡“°°«à“ 6 ‡¥◊Õπ ®–‡°‘¥°“√°¥
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Hypothalamo-Pituitary-Adrenal axis ‰¥â17 ‚¥¬æ∫«à“Õ—μ√“°“√°≈—∫¡“∑”ß“πμ“¡ª°μ‘

¢Õß Hypothalamo-Pituitary-Adrenal axis π’È‰¡à “¡“√∂æ¬“°√≥å‰¥â«à“μâÕß„™â‡«≈“

π“π‡æ’¬ß„¥À≈—ßÀ¬ÿ¥¬“‰ª·≈â« ‚¥¬°“√°¥°“√∑”ß“π¢ÕßμàÕ¡À¡«°‰μ∑’Ë‡°‘¥®“°°“√°‘π¬“

steroid π’È “¡“√∂¡’√–¥—∫§«“¡√ÿπ·√ß‰¥âμà“ßÊ°—πμ—Èß·μà∑”„Àâ°“√μÕ∫ πÕßμàÕ¿“«–

‡§√’¬¥‰¡à¥’ ‰ª®π∂÷ß¡’°“√À≈—Ëß Hormone ‰¡à‡æ’¬ßæÕ„π¿“«–ª°μ‘

‡¡◊ËÕ»—≈¬·æ∑¬åæ∫ºŸâªÉ«¬∑’Ë¡’ª√–«—μ‘‰¥â√—∫¬“ steroid ∑’ËÕ“® àßº≈μàÕ Hypo-

thalamo-Pituitary-Adrenal axis §«√μâÕßª√–‡¡‘πºŸâªÉ«¬Õ¬à“ß√Õ∫§Õ∫ ‚¥¬‡√‘Ë¡®“°

°“√´—°ª√–«—μ‘ ·≈–μ√«®√à“ß°“¬ ‚¥¬¡ÿàß‡πâπª√–‡¥Áπμà“ßÊ μàÕ‰ªπ’È

- °“√´—°ª√–«—μ‘°“√„™â¬“ steroid «à“¡’°“√„™â¢π“¥‡∑à“„¥ π“π‡∑à“„¥ À¬ÿ¥

¬“π“π‡æ’¬ß„¥

- μ√«® Õ∫Õ“°“√·≈–Õ“°“√· ¥ß¢Õß¿“«– hypercortisolemia ‡™àπ

Õ“°“√ÕàÕπ‡æ≈’¬ °≈â“¡‡π◊ÈÕ°≈ÿà¡ proximal muscle ÕàÕπ·√ß §«“¡¥—π‚≈À‘μ Ÿß „∫Àπâ“

¡’‰¢¡—πæÕ°∑”„Àâ¡’≈—°…≥– moon face À√◊Õ°“√æÕ°¢Õß‰¢¡—π∑“ß¥â“πÀ≈—ß∫√‘‡«≥

√–À«à“ß°√–¥Ÿ° –∫—° °“√¡’√Õ¬ª√‘·¬°¢Õßº‘«Àπ—ß (cutaneous striae) Õ“°“√ª«¥°√–¥Ÿ°

‡ªìπμâπ

„πºŸâªÉ«¬∑’Ë¢âÕ¡Ÿ≈®“°°“√´—°ª√–«—μ‘·≈–μ√«®√à“ß°“¬™«π„Àâ ß —¬«à“Õ“®¡’¿“«–

μàÕ¡À¡«°‰μ∫°æ√àÕß  „Àâ∑”°“√μ√«®§âπ‡æ‘Ë¡‡μ‘¡∑“ßÀâÕßªØ‘∫—μ‘°“√‡ªìπ≈”¥—∫¢—Èπ ¥—ßπ’È

(√Ÿª∑’Ë 1)18

1. μ√«®√–¥—∫ serum cortisol „πμÕπ‡™â“ À“°æ∫«à“¡’√–¥—∫¡“°°«à“ 15

μg/dL · ¥ß«à“°“√∑”ß“π¢ÕßμàÕ¡À¡«°‰μ‰¡à∫°æ√àÕß  “¡“√∂„Àâ°“√¥Ÿ·≈·≈–‡μ√’¬¡

ºà“μ—¥‰¥â‡À¡◊ÕπºŸâªÉ«¬∑—Ë«‰ª  à«πºŸâ∑’Ëæ∫√–¥—∫ serum cortisol „πμÕπ‡™â“πâÕ¬°«à“À√◊Õ

‡∑à“°—∫ 15 (g/dL „Àâ∑”°“√μ√«®‡æ‘Ë¡‡μ‘¡„π¢—ÈπμàÕ‰ª

2. μ√«® ACTH stimulation test ‚¥¬°“√©’¥ ACTH ¢π“¥ 250 μg „Àâ·°à

ºŸâªÉ«¬·≈â«μ‘¥μ“¡√–¥—∫ serum cortisol „πÕ’° 30-60 π“∑’μàÕ¡“ À“°æ∫«à“‡¡◊ËÕ∑”°“√

°√–μÿâπ·≈â«√–¥—∫ serum cortisol  “¡“√∂‡æ‘Ë¡ Ÿß¢÷Èπ‰¥â∂÷ß 18 μg/dL À√◊Õ¡“°°«à“ · ¥ß

«à“°“√∑”ß“π¢ÕßμàÕ¡À¡«°‰μ‰¡à∫°æ√àÕß   “¡“√∂„Àâ°“√¥Ÿ·≈·≈–‡μ√’¬¡ºà“μ—¥‰¥â‡À¡◊Õπ

ºŸâªÉ«¬∑—Ë«‰ª   à«πºŸâªÉ«¬∑’Ë√–¥—∫ serum cortisol ‰¡à “¡“√∂‡æ‘Ë¡¢÷Èπ‰¥â∂÷ß√–¥—∫¥—ß°≈à“«



°“√ª√–‡¡‘π·≈–‡μ√’¬¡ºŸâªÉ«¬∑“ß√–∫∫μàÕ¡‰√â∑àÕ°àÕπ°“√ºà“μ—¥12

„Àâ«‘π‘®©—¬«à“‡ªìπ adrenal insufficiency ‰¥â

3. μ√«®√–¥—∫ Serum ACTH „πμÕπ‡™â“ „™â‡æ◊ËÕ·¬° “‡Àμÿ¢Õß¿“«–μàÕ¡

À¡«°‰μ∫°æ√àÕß ‚¥¬„πºŸâªÉ«¬∑’Ë‡ªìπ primary adrenal insufficiency ®–æ∫ ACTH

 Ÿß  à«πºŸâªÉ«¬∑’Ë‡ªìπ secondary adrenal insufficiency ®–æ∫§à“ ACTH ª°μ‘À√◊ÕμË”

πÕ°®“°°“√μ√«®‡æ‘Ë¡‡μ‘¡∑“ßÀâÕßªØ‘∫—μ‘°“√‡æ◊ËÕ°“√«‘π‘®©—¬¿“«–μàÕ¡À¡«°

‰μ∫°æ√àÕß¥—ß·π«∑“ß¢â“ßμâπ·≈â« ºŸâªÉ«¬∑’Ë¡’¿“«–μàÕ¡À¡«°‰μ∫°æ√àÕß∑’Ë®–‡¢â“√—∫°“√

√Ÿª∑’Ë 1 ¢—ÈπμÕπ°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√„πºŸâªÉ«¬∑’Ë ß —¬¿“«–μàÕ¡À¡«°‰μ∫°æ√àÕß

(Adapted from Duh Q, Yeh MW. The adrenal glands. In: Townsend CM, Jr.,

Beauchamp RD, Evers BM, Mattox KL, editors. Sabiston textbook of surgery: The

biological basis of modern surgical practice, 18th ed. Philadelphia, PA, USA:

Saunders Elsevier, 2008.)

≤ 15 μg/dL
Possible AI

> 15 μg/dL
Unlikely AI

8 am serum
cortisol

250 μg ACTH
stimulation test

Cortisol
≥ 18 μg/dL
Unlikely AI

Cortisol
< 18 μg/dL
Possible AI

8 am serum
ACTH

Increased
ACTH

Primary AI

Normal or
decreased ACTH

Secondary AI
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ºà“μ—¥§«√‰¥â√—∫°“√μ√«®‡æ‘Ë¡‡μ‘¡∑“ßÀâÕßªØ‘∫—μ‘°“√Õ◊ËπÊ ¥â«¬ ‰¥â·°à serum electrolytes

·≈– glucose ´÷Ëßæ∫§«“¡º‘¥ª°μ‘√à«¡‰¥â∫àÕ¬ ·≈–§«√μ√«®§≈◊Ëπ‰øøÑ“À—«„®‡æ◊ËÕ

ª√–‡¡‘π¿“«– ventricular hypertrophy ¥â«¬

¥—ß‰¥â°≈à“«·≈â««à“ºŸâªÉ«¬∑’Ë¡’¿“«–μàÕ¡À¡«°‰μ∫°æ√àÕß∑’Ë®–‡¢â“√—∫°“√ºà“μ—¥

ºŸâªÉ«¬Õ“®μÕ∫ πÕßμàÕ¿“«–‡§√’¬¥®“°°“√ºà“μ—¥‰¥â‰¡à¥’ ¡’°“√»÷°…“æ∫«à“À“°∑”°“√„Àâ

Glucocorticoid „π√–¬–°àÕπºà“μ—¥„π¢π“¥∑’Ë‡À¡“– ¡ “¡“√∂≈¥°“√À≈—Ëß¢Õß media-

tor ∑’Ë°√–μÿâπ°“√Õ—°‡ ∫¢Õß√à“ß°“¬‰¥â19 ‡¡◊ËÕæ∫ºŸâªÉ«¬μàÕ¡À¡«°‰μ∫°æ√àÕß∑’Ë®–‡¢â“√—∫°“√

ºà“μ—¥ »—≈¬·æ∑¬åμâÕß∑”°“√ª√–‡¡‘π™π‘¥¢Õß°“√ºà“μ—¥∑’Ë®–∑”«à“®– “¡“√∂°àÕ„Àâ‡°‘¥

¿“«–‡§√’¬¥¡“°πâÕ¬‡æ’¬ß„¥ ·≈–æ‘®“√≥“„Àâ hydrocortisone ‡ √‘¡μ“¡§«“¡‡À¡“– ¡

¥—ß·π«∑“ß∑’Ë· ¥ß„πμ“√“ß∑’Ë 1

V.  √ÿª (Conclusion)

¿“«–§«“¡º‘¥ª°μ‘∑“ß√–∫∫μàÕ¡‰√â∑àÕπ—Èπ‡ªìπ¿“«–∑’Ëæ∫‰¥â∫àÕ¬„π‡«™ªØ‘∫—μ‘ ‡¡◊ËÕ

ºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°μ‘∑“ßμàÕ¡‰√â∑àÕ®–‡¢â“√—∫°“√ºà“μ—¥ »—≈¬·æ∑¬åæ÷ß„™â§«“¡‡¢â“„®„π

μ“√“ß∑’Ë 1 ·π«∑“ß°“√„Àâ Glucocorticoid ·°àºŸâªÉ«¬ adrenal insufficiency ∑’Ë‡¢â“√—∫°“√ºà“μ—¥20-21

Surgical stress Preop. Steroid Intraop. Steroid Postop. Steroid

Minor (e.g. inguinal Usual daily dose None Resume usual daily dose

hernioplasty)

Moderate (e.g. colon Usual daily dose 50-75 mg IV POD 1: 20-25 mg IV

resection, joint hydrocortisone hydrocortisone q 8 hr

replacement) POD 2: Resume usual daily dose

Major (e.g. Usual daily dose 50-75 mg IV POD 1-3: 50-75 mg IV

pancreato-duodenectomy, hydrocortisone hydrocortisone q 8 hr

esophagectomy) POD 4: 25 mg IV hydrocortisone

q 8 hr

POD 5: Resume usual daily dose
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«‘∑¬“»“ μ√åæ◊Èπ∞“π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß√à“ß°“¬„πºŸâªÉ«¬‡À≈à“π’È∑’Ë®–‡°‘¥

¢÷Èπ„π™à«ß∑’Ë∑”ºà“μ—¥  ‡æ◊ËÕ‡ªìπæ◊Èπ∞“π∑’Ë®–∑”„Àâ°“√ª√–‡¡‘π·≈–°“√‡μ√’¬¡ºŸâªÉ«¬°àÕπ‡¢â“

√—∫°“√ºà“μ—¥∑”‰¥âÕ¬à“ß∂Ÿ°μâÕß‡À¡“– ¡ ´÷Ëß‡ªìπªí®®—¬ ”§—≠Õ¬à“ßÀπ÷Ëß∑’Ë®–π”‰ª Ÿà°“√

ºà“μ—¥∑’Ëª≈Õ¥¿—¬ ‰¥âº≈°“√ºà“μ—¥√—°…“∑’Ë¥’ „π∫∑§«“¡π’È ºŸâπ‘æπ∏å‰¥â∑∫∑«π·π«∑“ß„π

°“√ª√–‡¡‘π ·≈–‡μ√’¬¡ºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°μ‘∑“ßμàÕ¡‰√â∑àÕ∑’Ëæ∫∫àÕ¬ Õ—π‰¥â·°à ‡∫“À«“π

μàÕ¡‰∑√Õ¬¥å∑”ß“π¡“°À√◊ÕπâÕ¬‡°‘π‰ª ·≈–μàÕ¡À¡«°‰μ∫°æ√àÕß Õ¬à“ß‰√°Áμ“¡¬—ß¡’

§«“¡º‘¥ª°μ‘¢ÕßμàÕ¡‰√â∑àÕÕ◊ËπÊÕ’°∑’Ë»—≈¬·æ∑¬å®–æ∫‰¥â ´÷ËßÕ¬ŸàπÕ°‡Àπ◊Õ¢Õ∫‡¢μ

‡π◊ÈÕÀ“¢Õß∫∑§«“¡π’È »—≈¬·æ∑¬å®÷ßμâÕß»÷°…“‡æ‘Ë¡‡μ‘¡μ“¡§«“¡‡À¡“– ¡‡¡◊ËÕ‰¥â¡’
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