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∫∑§—¥¬àÕ °“√ªπª≈Õ¡¬“ ‡μ’¬√Õ¬¥å„πº≈‘μ¿—≥±å ¡ÿπ‰æ√ Õ“®∑”„Àâ‡°‘¥º≈¢â“ß‡§’¬ßμàÕºŸâ∫√‘‚¿§®π∂÷ß¢—Èπ‡ ’¬™’«‘μ

°“√æ—≤π“™ÿ¥∑¥ Õ∫∑’Ë„™âßà“¬  –¥«°·≈–„Àâº≈√«¥‡√Á« ‚¥¬‰¡àμâÕß„™â§«“¡™”π“≠À√◊Õ‡§√◊ËÕß¡◊Õ‡ªìπæ‘‡»…

¥â«¬‡∑§π‘§Õ‘¡¡Ÿ‚π‚§√¡“‚∑°√“øï  “¡“√∂π”‰ª„™âμ√«® Õ∫‡∫◊ÈÕßμâπ„π‡™‘ß§ÿ≥¿“æ¢Õß°“√ªπª≈Õ¡¬“

 ‡μ’¬√Õ¬¥å ‡¥°´å´“‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π„πº≈‘μ¿—≥±å ¡ÿπ‰æ√‰¥â∑ÿ°√Ÿª·∫∫¬“ ‡™àπ ¬“≈Ÿ°°≈Õπ ¬“

‡¡Á¥ ¬“πÈ”·≈–¬“°«π ‡ªìπμâπ ™ÿ¥∑¥ Õ∫π’È„™â‡¥°´å´“‡¡∏“‚´π·Õπμ‘∫Õ¥’μ‘¥©≈“°¥â«¬Õπÿ¿“§∑Õß§”‡ªìπμ—«

μ√«®μ‘¥μ“¡°“√‡°‘¥ªØ‘°‘√‘¬“√–À«à“ß‡¥°´å´“‡¡∏“‚´π·≈–/À√◊Õ‡æ√Á¥π‘‚´‚≈π °—∫ ·Õπμ‘∫Õ¥’ ‚¥¬ “¡“√∂

Õà“πº≈‰¥â¥â«¬μ“‡ª≈à“®“° ’¡à«ß·¥ß∑’Ëª√“°Ø∫π‡¡¡‡∫√π ¥â«¬§à“§«“¡‰«¢Õß°“√∑¥ Õ∫‡∑à“°—∫ 1.0 ·≈– 50.0

‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√¢Õß‡¥°´å´“‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π μ“¡≈”¥—∫ §«“¡∂Ÿ°μâÕß·¡àπ¬”¢Õß™ÿ¥

∑¥ Õ∫‡∑’¬∫‡∑à“°—∫‡∑§π‘§‚§√¡“‚∑°√“øï·∫∫™—Èπ∫“ß Õß§å§«“¡√Ÿâ∑’Ë‰¥â®“°°“√«‘®—¬π’È®–‡ªìπª√–‚¬™πåÕ¬à“ß

¬‘ËßμàÕª√–™“™π„π°“√μ√«® Õ∫°“√ªπª≈Õ¡¬“ ‡μ’¬√Õ¬¥å¥—ß°≈à“«„πº≈‘μ¿—≥±å ¡ÿπ‰æ√ ‡æ◊ËÕ§«“¡

ª≈Õ¥¿—¬μàÕ°“√∫√‘‚¿§ ·≈–‡ªìπ·π«∑“ß„π°“√æ—≤π“™ÿ¥∑¥ Õ∫ ”À√—∫ “√Õ◊Ëπ Ê ¥â«¬‡∑§π‘§Õ‘¡¡Ÿ‚π-

‚§√¡“‚∑°√“øïμàÕ‰ª

§” ”§—≠: ‡¥°´å´“‡¡∏“‚´π, ‡æ√Á¥π‘‚´‚≈π, º≈‘μ¿—≥±å ¡ÿπ‰æ√, Õ‘¡¡Ÿ‚π‚§√¡“‚∑°√“øï

™ÿ¥∑¥ Õ∫Õ‘¡¡Ÿ‚π‚§√¡“‚∑°√“øï ”À√—∫‡¥°´å´“
‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π„πº≈‘μ¿—≥±å ¡ÿπ‰æ√

«≈—¬≈—°…≥å  ‡¡∏“¿—∑√

¡“»«≈—¬  ≈‘¢‘μ∏π‡»√…∞å

 ”π—°¬“·≈–«—μ∂ÿ‡ æμ‘¥ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å

ªí®®ÿ∫—πº≈‘μ¿—≥±å ¡ÿπ‰æ√°”≈—ß‡ªìπ∑’Ëπ‘¬¡¢Õß

ª√–™“™π‚¥¬∑—Ë«‰ª ·≈–‡ªìπ∑’Ë√Ÿâ®—°°—π·æ√àÀ≈“¬„π 3 √Ÿª

·∫∫ §◊Õ º≈‘μ¿—≥±å¬“ º≈‘μ¿—≥±åÕ“À“√‡ √‘¡ ·≈–

º≈‘μ¿—≥±å‡§√◊ËÕß ”Õ“ß ªí≠À“¢Õß°“√∑’ËºŸâ∫√‘‚¿§∂Ÿ°

À≈Õ°≈«ß®“°ºŸâº≈‘μ·≈–®”Àπà“¬º≈‘μ¿—≥±å ¡ÿπ‰æ√°Á¡’

‡°‘¥¡“°¢÷Èπμ“¡¡“‡ªìπ‡ß“μ“¡μ—« ¬—ßº≈∑”„ÀâºŸâ∫√‘‚¿§

‡°‘¥§«“¡‡¢â“„®º‘¥ ®÷ß‰¡à‰¥â°àÕ„Àâ‡°‘¥º≈¥’∑“ß ÿ¢¿“æ

μ“¡§«“¡‡ªìπ®√‘ßπ—Èπ·≈–¬—ßÕ“®°àÕ„Àâ‡°‘¥‚∑…μàÕ

√à“ß°“¬‰¥â ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πº≈‘μ¿—≥±å¬“À√◊Õ¬“

·ºπ‚∫√“≥´÷Ëßæ∫«à“ªí≠À“„πªí®®ÿ∫—π§◊Õ¡’°“√≈—°≈Õ∫

º≈‘μ·≈–«“ß®Ì“Àπà“¬‚¥¬‰¡à∂Ÿ°μâÕßμ“¡°ÆÀ¡“¬ °“√

º≈‘μ¢“¥ ÿ¢≈—°…≥–∑’Ë¥’  àßº≈„Àâ¬“·ºπ‚∫√“≥æ∫°“√

ªπ‡ªóôÕπ‡™◊ÈÕ®ÿ≈‘π∑√’¬å Ÿß °“√μ‘¥©≈“°‚¶…≥“‚ÕâÕ«¥

‡°‘π®√‘ß πÕ°®“°π’È¬—ßπÌ“μ—«¬“·ºπªí®®ÿ∫—π¡“º ¡ ‚¥¬

‡©æ“–¬“°≈ÿà¡ ‡μ’¬√Õ¬¥å (steroids) ´÷Ëß¡’§«“¡‡ªìπæ‘…

 Ÿß·≈–®—¥‡ªìπ¬“§«∫§ÿ¡æ‘‡»…(1)
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¬“„π°≈ÿà¡ ‡μ’¬√Õ¬¥å∑’Ëæ∫¡’°“√ªπª≈Õ¡„π

º≈‘μ¿—≥±å¬“ ¡ÿπ‰æ√ ‰¥â·°à ‡¥° ǻ́ “‡¡∏“‚´π (dexam-

ethasone) ·≈–‡æ√Á¥π‘‚´‚≈π (prednisolone) æ‘…

¢Õß¬“ ‡μ’¬√Õ¬¥å∑’Ë‡°‘¥¢÷Èπ¡’¥—ßπ’È °¥¿Ÿ¡‘§ÿâ¡°—π∑Ì“„Àâμ‘¥

‡™◊ÈÕ‚√§‰¥âßà“¬ √–§“¬‡§◊ÕßμàÕ°√–‡æ“–Õ“À“√∑Ì“„Àâ

°√–‡æ“–Õ“À“√‡ªìπ·º≈À√◊Õ∂÷ß¢—Èπ∑–≈ÿ‰¥â ‡°‘¥°“√

 – ¡¢Õß‰¢¡—π„πÕ«—¬«–∫“ß à«π ∑Ì“„ÀâÀπâ“°≈¡º‘¥

ª√°μ‘ ‡√’¬°«à“Àπâ“æ√–®—π∑√å ·≈–À≈—ß‡ªìπÀπÕ° ‡°‘¥

°“√§—Ëß¢Õß‡°≈◊Õ ¡’Õ“°“√∫«¡‡ªìπÕ—πμ√“¬¡“°μàÕºŸâ‡ªìπ

‚√§§«“¡¥—π‚≈À‘μ Ÿß ‚√§À—«„® °“√„™â¬“„π°≈ÿà¡

 ‡μ’¬√Õ¬¥åπ“π Ê ∑Ì“„Àâ°≈â“¡‡π◊ÈÕ≈’∫ °√–¥Ÿ°ºÿ πÌÈ“μ“≈

„π‡≈◊Õ¥ Ÿß(1-3) ´÷Ëß„πªí®®ÿ∫—π‰¥â¡’¡“μ√°“√‡æ◊ËÕ§«∫§ÿ¡

¥Ÿ·≈º≈‘μ¿—≥±å ¡ÿπ‰æ√¡“°¢÷Èπ ‚¥¬°“√μ√«® Õ∫À“

°“√ªπ‡ªóôÕπ¢Õß¬“·ºπªí®®ÿ∫—π ‚¥¬‡©æ“–¬“„π°≈ÿà¡

 ‡μ’¬√Õ¬¥å ·≈–°≈ÿà¡Õ◊Ëπ Ê ∑’ËÕ“®‡μ‘¡≈ß„π¬“ ¡ÿπ‰æ√

‡¥°´ǻ “‡¡∏“‚´π ·≈–‡æ√Á¥π‘‚´‚≈π ‡ªìπ¬“„π°≈ÿà¡

§Õ√åμ‘‚§ ‡μ’¬√Õ¬¥å (glucocorticoids) ∑’Ë„™â‡ªìπ¬“μâ“π

°“√Õ—°‡ ∫ (anti-inflammatory drugs)  °“√μ√«®

 Õ∫‡¥°´å´“‡¡∏“‚´π ·≈–‡æ√Á¥π‘‚´‚≈π  “¡“√∂

∑”‰¥âÀ≈“¬«‘∏’(4-6) ‡™àπ ¥â«¬«‘∏’ Thin layer chromato-

graphy (TLC), ultraviolet spectrophotometry (UV),

high performance liquid chromatography (HPLC)

·≈– gas chromatography/mass spectrophotom-

etry (GC/MS) ÷́Ëß«‘∏’°“√μ√«® Õ∫¥—ß°≈à“«μâÕß„™âºŸâ-

™”π“≠°“√„π°“√μ√«® Õ∫ ∑—Èß¡’¢—ÈπμÕπ°“√‡μ√’¬¡

μ—«Õ¬à“ßÀ≈“¬¢—ÈπμÕπ ∑”„Àâ¬ÿàß¬“° ‡ ’¬‡«≈“·≈–¡’§à“

„™â®à“¬∑’Ë¡“°¢÷Èπ ¡’√“¬ß“π«à“μ√«®æ∫¬“∑—Èß Õß™π‘¥„π

¬“·ºπ‚∫√“≥‡æ‘Ë¡¢÷Èπμ“¡°“√¢¬“¬μ≈“¥º≈‘μ¿—≥±å ®÷ß

 àßº≈„ÀâμâÕß¡’¿“√–ß“π¢Õß°“√μ√«® Õ∫¡“°¢÷Èπ‰ª¥â«¬

Õ‘¡¡Ÿ‚π·Õ ‡ ¬å‡ªìπÕ’°«‘∏’Àπ÷Ëß∑’Ë¡’°“√π”¡“„™â„π

°“√μ√«® Õ∫‡¥°´å´“‡¡∏“‚´π ·≈–‡æ√Á¥π‘‚´‚≈π

‡π◊ËÕß®“°‡ªìπ‡∑§π‘§∑’Ë¡’§«“¡‰«·≈–§«“¡®”‡æ“–¢Õß

°“√μ√«® Õ∫ Ÿß Õ’°∑—Èß¬—ß “¡“√∂μ√«® Õ∫μ—«Õ¬à“ß

‰¥â§√“«≈–®”π«π¡“° ·≈–¬—ß “¡“√∂≈¥¢—ÈπμÕπ¢Õß

°“√‡μ√’¬¡μ—«Õ¬à“ß≈ß‰¥â ®÷ß‡ªìπ‡∑§π‘§∑’Ë∂Ÿ°æ—≤π“¡“

„™â„π°“√μ√«® Õ∫‡¥°´ǻ “‡¡∏“‚´π ·≈–‡æ√Á¥π‘‚´‚≈π

„π‡≈◊Õ¥ ªí  “«– ·≈–μ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕ‰¥â„π√–¥—∫§«“¡

‡¢â¡¢âπ‡ªìππ“‚π°√—¡μàÕ¡‘≈≈‘≈‘μ√(7,8)  ·μà‡∑§π‘§

¢ÕßÕ‘¡¡Ÿ‚π·Õ ‡ ¬å‰¡à«à“®–‡ªìπ‡Õπ‰´¡å≈‘ß§åÕ‘¡¡Ÿ‚π-

·Õ ‡ ¬åÀ√◊Õ‡√¥‘‚ÕÕ‘¡¡Ÿ‚π·Õ ‡ ¬å ¬—ß§ßμâÕß„™â‡§√◊ËÕß

¡◊Õæ‘‡»…·≈–ºŸâ™”π“≠°“√„π°“√∑¥ Õ∫·≈–Õà“πº≈ ·μà

 ”À√—∫‡∑§π‘§Õ‘¡¡Ÿ‚π‚§√¡“‚∑°√“øï‡ªìπ‡∑§π‘§∑’Ë ‰¡à

μâÕß„™â‡§√◊ËÕß¡◊Õ·≈–ºŸâ™”π“≠°“√„π°“√∑¥ Õ∫ ‚¥¬

·Õπμ‘‡®π·≈–·Õπμ‘∫Õ¥’®–‡°‘¥ªØ‘°‘√‘¬“∫π‡¡¡‡∫√π

 “¡“√∂Õà“πº≈‰¥â¥â«¬μ“‡ª≈à“ ‡π◊ËÕß®“°„™â “√μ‘¥

©≈“°‡ªìπÕπÿ¿“§∑Õß§”∑’Ë¡’ ’·¥ß(9-13) ·≈– à«π„À≠à®–

„™â‡«≈“„π°“√∑¥ Õ∫ª√–¡“≥ 10-15 π“∑’‡∑à“π—Èπ(11-13)

¥—ßπ—Èπ ‡æ◊ËÕ„Àâª√–™“™π‚¥¬∑—Ë«‰ª “¡“√∂μ√«® Õ∫

°“√ªπª≈Õ¡¢Õß‡¥° ǻ´“‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π

„πº≈‘μ¿—≥±å ¡ÿπ‰æ√‰¥â¥â«¬μ—«‡ÕßÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

„π‡«≈“Õ—π√«¥‡√Á« ‚¥¬‰¡àμâÕß„™â§«“¡™”π“≠°“√À√◊Õ

‡§√◊ËÕß¡◊Õæ‘‡»… ®÷ß»÷°…“·≈–æ—≤π“™ÿ¥μ√«® Õ∫‡¥°´å-

´“‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π„πº≈‘μ¿—≥±å ¡ÿπ‰æ√

¥â«¬‡∑§π‘§Õ‘¡¡Ÿ‚π‚§√¡“‚∑°√“øïπ’È‡æ◊ËÕμ√«® Õ∫‡∫◊ÈÕß

μâπ ”À√—∫º≈‘μ¿—≥±å ¡ÿπ‰æ√¬“ ·≈–¬—ß “¡“√∂π”°“√

æ—≤π“π’È ‰ªª√–¬ÿ°μå„™âμ√«® Õ∫‡¥° ǻ́ “‡¡∏“‚´π ·≈–

‡æ√Á¥π‘‚´‚≈π„πº≈‘μ¿—≥±åª√–‡¿∑Õ◊Ëπ Ê ‰¥âÕ’°¥â«¬

πÕ°®“°π’ÈÕß§å§«“¡√Ÿâ∑’Ë‰¥â√—∫„π°“√æ—≤π“«‘∏’μ√«® Õ∫

¥â«¬ ‡∑§π‘§Õ‘¡¡Ÿ‚π‚§√¡“‚∑√°√“øïπ’È®–‡ªìπ·π«∑“ß∑’Ë

 ”§—≠„π°“√æ—≤π“™ÿ¥∑¥ Õ∫™π‘¥√«¥‡√Á«¢Õß “√

Õ◊Ëπ Ê ‰¥âμàÕ‰ª

«‘∏’°“√»÷°…“

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

1. Microplate reader (Model ELX 808, Bio-

Tex Instrument Inc., USA.)

2. Dispensing (XYZ3200, Biodot, USA.)

3. Guillotine Cutter (CM4000, Biodot, USA.)

4. High Speed Refrigerate Centrifuge (Model



™ÿ¥∑¥ Õ∫Õ‘¡¡Ÿ‚π‚§√¡“‚∑°√“øï ”À√—∫‡¥°´å´“‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π„πº≈‘μ¿—≥±å ¡ÿπ‰æ√
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3K30, Sartorius (Sigma), Germany.)

5. Incubator (Model 800, Memmert, Germany.)

6. Rota-evaporator (EYELA, TOKYO

RIKAKIKAT, Japan.)

7. Water bath

8. Micropipettes (Socorex, Switzerland.)

«— ¥ÿ

1.  “√‡§¡’·≈– “√¡“μ√∞“π

1.1  “√¡“μ√∞“π®“° ”π—°¬“·≈–«—μ∂ÿ‡ æμ‘¥

§◊Õ ‡¥° ǻ´“‡¡∏“‚´π ·≈– ‡æ√Á¥π‘‚´‚≈π

1.2  “√‡§¡’ : 1-ethyl-3-(3-dimethyla-

minopropyl) carbodiimide hydrochloride (EDCI),

dicyclocarbodiimide (DCC), bovine serum albu-

min (BSA), ovalbumin (OVA), O-phenylenediamine

(OPD), succinic anhydride, pyridine, goat-anti-rab-

bit-HRP, goat-anti-rabbit (whole molecule), 35%

hydrogen peroxide (Sigma, St Louis, MO, USA)

2. ™π‘¥¢Õß‡¡¡‡∫√π∑’Ë„™â ‰¥â·°à AE 98 mem-

brane, Glass fiber 33, 900 membrane, Standard

17 membrane, backing card (Schleicher & Schuell,

Dassel, Germany)

3. ‡¥°´å´“‡¡∏“‚´π‚æ≈’‚§≈πÕ≈·Õπμ‘∫Õ¥’¢Õß

∫√‘…—∑ abcam  À√—∞Õ‡¡√‘°“

4. Microplate 96 well ¢Õß NUNC, Denmark.

5. μ—«Õ¬à“ßº≈‘μ¿—≥±å ¡ÿπ‰æ√¬“∑’Ë‰¡à¡’‡≈¢∑–‡∫’¬π

´÷Ëß àßμ√«®‚¥¬ª√–™“™π∑—Ë«‰ªμ“¡ª√°μ‘ ∑’Ë ”π—°¬“

·≈–«—μ∂ÿ‡ æμ‘¥ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å „π

ªïß∫ª√–¡“≥ 2550-2552 „π√Ÿª·∫∫μà“ß Ê ‰¥â·°à ¬“

≈Ÿ°°≈Õπ ¬“‡¡Á¥ ¬“·§ª Ÿ́≈ ¬“πÈ” ·≈– ¬“°«π ÷́Ëß

μ√«® Õ∫·≈â«¥â«¬‡∑§π‘§ Thin layer chromatogra-

phy ‚¥¬ ”π—°¬“·≈–«—μ∂ÿ‡ æμ‘¥ °√¡«‘∑¬“»“ μ√å

°“√·æ∑¬å ®”π«π 200 μ—«Õ¬à“ß

¢—ÈπμÕπ¢Õß°“√»÷°…“

√Ÿª∑’Ë 1 ‚§√ß √â“ß¢Õß‡¥°´å´“‡¡∏“‚´π (A) ·≈–°“√ —ß‡§√“–Àå‡¥°´å´“‡¡∏“‚´π —́§ ‘́‡πμ (B)

‡¥° ǻ´“‡¡∏“‚´π —́§´‘‡πμ ‡¥°´å´“‡¡∏“‚´π —́§´‘‡πμ§Õπ®Ÿ‡°μ‚ª√μ’π

√Ÿª∑’Ë 2 °“√§Õπ®Ÿ‡°μ‡¥° ǻ´“‡¡∏“‚´π´—§´‘‡πμ°—∫ ovalbumin

(A) (B)
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1. °“√ —ß‡§√“–ÀåÕπÿæ—π∏å¢Õß‡¥°´ǻ “‡¡∏“‚´π (√Ÿª

∑’Ë 1) ‚¥¬„™â succinic anhydride ∑”ªØ‘°‘√‘¬“·∫∫ re-

flux °—∫‡¥°´å´“‡¡∏“‚´π „π anhydrous pyridine ®“°

π—Èπ∑”°“√·¬°º≈÷°∑’Ë∫√‘ ÿ∑∏‘Ï¢Õß‡¥° ǻ´“‡¡∏“‚´π —́§´‘-

‡πμ ¥â«¬°“√μ°μ–°Õπ´È”„π ethyl acetate(14)

2. °“√‡μ√’¬¡§Õπ®Ÿ‡°μ‚ª√μ’π¢Õß “√‡§≈◊Õ∫‡æ≈μ

¥â«¬«‘∏’ carbodiimide method ¥—ß· ¥ß„π√Ÿª∑’Ë 2 ‚¥¬

„™â 1-ethyl-3-(3-dimethylamino propyl) carbodiimide

hydrochloride ‡ªìπμ—«‡™◊ËÕ¡‡¥°´ǻ “‡¡∏“‚´π —́§´‘‡πμ°—∫

ovalbumin(15-17)

3. °“√μ√«® Õ∫§ÿ≥ ¡∫—μ‘¢Õß·Õπμ‘∫Õ¥’ ‡ªìπ°“√

μ√«® Õ∫§à“ titer ¢Õß‡¥° ǻ´“‡¡∏“‚´π‚æ≈’‚§≈πÕ≈

·Õπμ‘∫Õ¥’¢Õß abcam ¥â«¬«‘∏’ non-competitive indi-

rect ELISA(18-19) ·≈–À“§à“ titer ¢Õß·Õπμ‘∫Õ¥’∑’Ë 50%

binding ‰¥â

4. °“√‡μ√’¬¡™ÿ¥μ√«® Õ∫‡¥° ǻ´“‡¡∏“‚´π·≈–

‡æ√Á¥π‘‚´‚≈π¥â«¬‡∑§π‘§Õ‘¡¡Ÿ‚π‚§√¡“‚∑°√“øï(22-25)

4.1 °“√‡μ√’¬¡§Õπ®Ÿ‡°μ¢ÕßÕπÿ¿“§∑Õß§”°—∫

‡¥° ǻ´“‡¡∏“‚´π‚æ≈’‚§≈πÕ≈·Õπμ‘∫Õ¥’

‚¥¬‡μ√’¬¡‡¥° ǻ´“‡¡∏“‚´π·Õπμ‘∫Õ¥’∑’Ë

§«“¡‡¢â¡¢âπª√–¡“≥ 2.0 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√¢Õß

§Õ≈≈Õ¬¥å¢ÕßÕπÿ¿“§∑Õß§”„Àâ¡’§à“°“√¥Ÿ¥°≈◊π· ß

(OD) ∑’Ë 540 π“‚π‡¡μ√ ª√–¡“≥ 10.0

4.2 °“√‡μ√’¬¡§Õπ®Ÿ‡°μ‡¥° ǻ´“‡¡∏“‚´π´—§-

´‘‡πμ°—∫‚ª√μ’π(15-17)

‚¥¬°“√π”‡¥°´å´“‡¡∏“‚´π´—§´‘‡πμ (√Ÿª∑’Ë 1) ‰ª

§Õπ®Ÿ‡°μ°—∫‚ª√μ’π ovalbumin ‚¥¬„™â carbodiimide

method ¥—ß√Ÿª∑’Ë 2 ¢—ÈπμÕπ°“√‡μ√’¬¡‡À¡◊Õπ°—∫¢âÕ 2

·μà„™â DCC ·∑π EDCI „πÕ—μ√“ à«π®”π«π‚¡≈¢Õß

‡¥°´å´“‡¡∏“‚´π´—§´‘‡πμμàÕ‚ª√μ’π‡∑à“°—∫ 10:1-20:1

§Õπ®Ÿ‡°μ‚ª√μ’π∑’Ë‡μ√’¬¡‰¥â®–‡°Á∫„π√Ÿª “√≈–≈“¬∑’Ë 4

Õß»“‡´≈‡´’¬ 

4.3 °“√À“ ¿“«–∑’Ë‡À¡“– ¡„π°“√‡μ√’¬¡™ÿ¥

∑¥ Õ∫ ‰¥â·°à ª√‘¡“μ√¢Õßμ—«Õ¬à“ß §«“¡‡¢â¡¢âπ¢Õß

·Õπμ‘∫Õ¥’ ·≈–§«“¡‡¢â¡¢âπ¢Õß‚ª√μ’π§Õπ®Ÿ‡°μ∑’Ë„™â

ª√‘¡“μ√¢Õß‡¥°´å´“‡¡∏“‚´π‚æ≈’‚§≈πÕ≈·Õπμ‘∫Õ¥’

§Õπ®Ÿ‡°μ°—∫Õπÿ¿“§∑Õß§” ·≈–ª√‘¡“μ√¢Õß§Õπ®Ÿ‡°μ

¢ÕßÕπÿæ—π∏å¢Õß‡¥°´ǻ “‡¡∏“‚´π·≈–‚ª√μ’π∑’Ë‡À¡“– ¡

¥—ß· ¥ß„πμ“√“ß∑’Ë 1

4.4 °“√‡μ√’¬¡™ÿ¥∑¥ Õ∫‡¥° ǻ´“‡¡∏“‚´π

·≈–‡æ√Á¥π‘‚´‚≈π ´÷Ëß®–ª√–°Õ∫¥â«¬ sample pad

(standard 17 membrane), conjugate pad (Glass

fiber 33), wicking pad (900 membrane) ·≈– reac-

tion pad (AE98 fast membrane) ‚¥¬„™â‡¥°´å´“-

‡¡∏“‚´π§Õπ®Ÿ‡°μ°—∫ ovalbumin ‡ªìπ à«π¢Õß test line

∑’Ë‡μ√’¬¡‰¥â®“°¢âÕ 4.2 ·≈– anti-rabbit-IgG ‡ªìπ à«π

¢Õß control line ´÷Ëß®–∂Ÿ°©’¥≈ß∫π reaction mem-

brane  à«π§Õπ®Ÿ‡°μ¢ÕßÕπÿ¿“§∑Õß§”°—∫‡¥°´å´“-

‡¡∏“‚´π‚æ≈’‚§≈πÕ≈·Õπμ‘∫Õ¥’®–∂Ÿ°©’¥≈ß∫π conju-

gate pad ‚¥¬∑—Èß test line, control line ·≈– conju-

gate pad ®–„™â‡§√◊ËÕß©’¥Õ—μ‚π¡—μ‘≈ß∫π‡¡¡‡∫√π∑’Ë

μ“√“ß∑’Ë 1  ¿“«–∑’Ë»÷°…“‡æ◊ËÕÀ“§«“¡‡À¡“– ¡¢Õß°“√‡μ√’¬¡™ÿ¥∑¥ Õ∫

ª√‘¡“μ√μàÕ‡´πμ‘‡¡μ√¢Õß‡¡¡‡∫√π (‰¡‚§√≈‘μ√)

No. Sample volume Test line Conjugated pad Control line

(‰¡‚§√≈‘μ√) (0.5 - 3.0 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√) (OD540 10.0 - 15.0) (0.5 -1.0 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘μ√)

1 100 1.0 10 2.0

2 100 1.0 10 1.0

3 150 2.0 10 1.0



™ÿ¥∑¥ Õ∫Õ‘¡¡Ÿ‚π‚§√¡“‚∑°√“øï ”À√—∫‡¥°´å´“‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π„πº≈‘μ¿—≥±å ¡ÿπ‰æ√

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÛ ªï∑’Ë Ò˘ ©∫—∫∑’Ë Ò ˆÛ

‡À¡“– ¡ ∑”„Àâ·Àâß‚¥¬°“√Õ∫„πμŸâÕ∫Õÿ≥À¿Ÿ¡‘ª√–¡“≥

37 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 4-6 ™—Ë«‚¡ß π”¡“μ—¥„Àâ

‰¥â¢π“¥∑’Ë‡À¡“– ¡°—∫μ≈—∫∫√√®ÿ™ÿ¥∑¥ Õ∫·≈–π”¡“

ª√–°Õ∫‡ªìπ™ÿ¥∑¥ Õ∫ ¥—ß√Ÿª∑’Ë 3

5. °“√‡μ√’¬¡μ—«Õ¬à“ß¬“ ¡ÿπ‰æ√·≈– “√

¡“μ√∞“π¢Õß‡¥° ǻ´“‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π ‚¥¬

°“√„™âμ—«∑”≈–≈“¬º ¡¢ÕßøÕ ‡øμ∫—ø‡øÕ√ǻ “‰≈πå pH

7.4 ·≈–‡Õ∑“πÕ≈ (3:1 ‚¥¬ª√‘¡“μ√) ·≈–»÷°…“À“

ª√‘¡“μ√∑’Ë‡À¡“– ¡¢Õßμ—«∑”≈–≈“¬∑’Ë®–„™â „π°“√

≈–≈“¬μ—«Õ¬à“ß„π™à«ßª√‘¡“μ√ 1.0 - 3.0 ¡‘≈≈‘≈‘μ√

6. °“√∑¥ Õ∫§«“¡∂Ÿ°μâÕß¢Õß™ÿ¥∑¥ Õ∫‡¥°´å-

´“‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π(25-26)

6.1 §«“¡‰« (sensitivity) ¢Õß™ÿ¥∑¥ Õ∫ ‚¥¬

∑”°“√‡μ√’¬¡ “√≈–≈“¬¡“μ√∞“π¢Õß‡¥° ǻ́ “‡¡∏“‚´π

·≈–‡æ√Á¥π‘‚´‚≈π„πμ—«∑”≈–≈“¬º ¡¢ÕßøÕ ‡øμ-

∫—ø‡øÕ√å´“‰≈πå pH 7.4 ·≈–‡Õ∑“πÕ≈ ( 3:1 ‚¥¬

ª√‘¡“μ√) ∑’Ë§«“¡‡¢â¡¢âπ 0, 500, 750, 1000, 1250 ·≈–

1500 π“‚π°√—¡μàÕ¡‘≈≈‘≈‘μ√ ·≈– 0, 12.5, 25.0, 50.0,

62.5 ·≈– 75.0 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫

‚¥¬„™â™ÿ¥∑¥ Õ∫®”π«π 30 ™ÿ¥ ∑¥ Õ∫°—∫∑ÿ°§«“¡

‡¢â¡¢âπ¢Õß “√¡“μ√∞“π∑—Èß Õß™π‘¥ §«“¡‡¢âπ¢âπ¢Õß

‡¥° ǻ´“‡¡∏“‚´π ·≈–‡æ√Á¥π‘‚´‚≈π∑’Ë„Àâº≈∫«°°—∫™ÿ¥

∑¥ Õ∫∑—Èß 30 ™ÿ¥®–‡ªìπ§à“§«“¡‰«¢Õß™ÿ¥∑¥ Õ∫

6.2 §«“¡∂Ÿ°μâÕß (accuracy) ‚¥¬∑¥ Õ∫

μ—«Õ¬à“ß¬“ ¡ÿπ‰æ√∑—Èß√Ÿª·∫∫¬“‡¡Á¥ ¬“≈Ÿ°°≈Õπ ¬“πÈ”

¬“°«π ·≈–¬“ºß ®”π«π 200 μ—«Õ¬à“ß ∑’Ë‰¥âμ√«® Õ∫

·≈–∑√“∫º≈¥â«¬‡∑§π‘§‚§√¡“‚∑°√“øï·∫∫™—Èπ∫“ß

(TLC) ·≈â« ‚¥¬‡ªìπμ—«Õ¬à“ß∑’Ëμ√«®æ∫‡¥°´ǻ “‡¡∏“‚´π

·≈–/À√◊Õ‡æ√Á¥π‘‚´‚≈π (º≈∫«°) ®”π«π 50 μ—«Õ¬à“ß

·≈–μ—«Õ¬à“ß∑’Ëμ√«®‰¡àæ∫‡¥°´ǻ “‡¡∏“‚´π·≈–‡æ√Á¥π‘-

‚´‚≈π (º≈≈∫) ®”π«π 150 μ—«Õ¬à“ß π”¡“μ√«® Õ∫

¥â«¬™ÿ¥∑¥ Õ∫Õ‘¡¡Ÿ‚π‚§√¡“‚∑°√“øï ·≈–§”π«≥°“√

‡°‘¥º≈∫«°≈«ß·≈–≈∫≈«ß‰¥â¥—ßπ’È

Õ—μ√“°“√‡°‘¥º≈∫«°≈«ß (false-positive rate)

= (false positive/true negative + false positive)*100

Õ—μ√“°“√‡°‘¥º≈≈∫≈«ß (false-negative rate)

= (false negative/true positive + false negative)*100

6.3 °“√μ√«® Õ∫°“√‡°‘¥ªØ‘°‘√‘¬“¢â“¡ (cross

reaction) °—∫ “√ ‡μ’¬√Õ¬¥å∑’Ë¡’ Ÿμ√‚§√ß √â“ß

§≈â“¬§≈÷ß°—∫‡¥°´ǻ “‡¡∏“‚´π ·≈–¬“·ºπªí®®ÿ∫—πÕ◊Ëπ Ê

∑’Ë¡—°æ∫«à“¡’°“√ªπª≈Õ¡„πº≈‘μ¿—≥±å ¡ÿπ‰æ√ √«¡ 16

 “√ ∑’Ë§«“¡‡¢â¡¢âπ 1, 10 ·≈– 100 ‰¡‚§√°√—¡μàÕ

¡‘≈≈‘≈‘μ√„πμ—«∑”≈–≈“¬º ¡¢Õß‡Õ∑“πÕ≈·≈–øÕ -

‡øμ∫—ø‡øÕ√å´“‰≈πå pH 7.4 (3:1 ‚¥¬ª√‘¡“μ√) ‰¥â·°à

‡æ√Á¥π‘‚´‚≈π ‡∫μâ“‡¡∏“‚´π ø≈Ÿ‚Õ ‘́‚π‚≈π Õ– ’́‚∑‰π¥å

‰μ√·Õ¡´‘‚π‚≈π æ“√“‡´μ“¡Õ≈ Õ–¡ÁÕ°´‘´‘≈≈‘π

√Ÿª∑’Ë 3  à«πª√–°Õ∫¢Õß™ÿ¥∑¥ Õ∫¥â«¬‡∑§π‘§Õ‘¡¡Ÿ‚π‚§√¡“‚∑°√“øï

Wicking pad 

     Reaction membrane

                                                                                Control line (C) 

                                            Test line (T) 

      Gold conjugated pad                   

              Sample solution 

     Sample pad                                 
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‰«μ“¡‘π´’  ·Õ ‰æ√‘π  §≈Õ·√¡‡øπ‘§Õ≈  §≈Õ√å‡øπ‘√“-

¡’π ¡“≈’‡Õμ  ‰¥Õ“ ’́·æ¡  ‡¥° ǻ‚μ√‡¡∑Õ√å·øπ ‰Œ‚¥√-

‚∫√‰¡¥å  Õ‘π‚¥‡¡∑“ ‘́π  ‡æπ‘´‘≈≈‘π ®’ ‡øπ‘≈∫‘«μ“‚´π

·≈–  Ÿ‚¥‡Õøî¥√’π  ‚¥¬§”π«≥√âÕ¬≈–¢Õß°“√‡°‘¥

ªØ‘°‘√‘¬“¢â“¡‰¥â¥—ß ¡°“√

§«“¡‡¢â¡¢âπ¢Õß “√‡¥° ǻ´“‡¡∏“‚´π

∑’Ë„Àâº≈∫«°

percent cross-reactivity = × 100
§«“¡‡¢â¡¢âπ¢Õß “√

∑’Ë§“¥«à“®–‡°‘¥ªØ‘°‘√‘¬“

¢â“¡∑’Ë„Àâº≈∫«°

7. °“√»÷°…“§«“¡§ßμ—«¢Õß™ÿ¥∑¥ Õ∫ ‚¥¬

∑”°“√μ√«® Õ∫™ÿ¥∑¥ Õ∫∑’Ë‡°Á∫‰«â∑’Ë 4, 25, 37, 45, 60

Õß»“‡´≈‡´’¬ ·≈–∑’Ë ¿“«–‡ªî¥‰¡à∫√√®ÿ„π´ÕßÕ≈Ÿ¡‘‡π’¬¡

¥â«¬ “√≈–≈“¬¡“μ√∞“π¢Õß‡¥°´å´“‡¡∏“‚´π·≈–

‡æ√Á¥π‘‚´‚≈π∑’Ë§«“¡‡¢â¡¢âπ 1.0 ·≈– 50.0 ‰¡‚§√°√—¡

μàÕ¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ ·≈–∑”°“√∑¥ Õ∫°—∫μ—«Õ¬à“ß

∑’Ë„Àâº≈∫«°·≈–º≈≈∫ ∑’Ë™à«ß‡«≈“μà“ß Ê μ—Èß·μà 1 «—π∂÷ß

4 ‡¥◊Õπ

8. ¢—ÈπμÕπ°“√μ√«® Õ∫μ—«Õ¬à“ß¬“ ¡ÿπ‰æ√¥â«¬

™ÿ¥∑¥ Õ∫‡¥°´“ ǻ‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π¥â«¬

‡∑§π‘§Õ‘¡¡Ÿ‚π‚§√¡“‚∑°√“øï ∑—Èß√Ÿª·∫∫¬“‡¡Á¥ ¬“≈Ÿ°

°≈Õπ ¬“πÈ” ¬“°«π ·≈–¬“ºß ¥â«¬‡∑§π‘§Õ‘¡¡Ÿ‚π-

‚§√¡“‚∑°√“øï ¡’¥—ßπ’È§◊Õ ∂â“μ—«Õ¬à“ß‡ªìπ‡¡Á¥„Àâ∫¥„Àâ

·μ°≈–‡Õ’¬¥À√◊Õ„™â°√√‰°√ –Õ“¥μ—¥‡ªìπ™‘Èπ‡≈Á° Ê μ—°

μ—«Õ¬à“ß¥â«¬À≈Õ¥æ≈“ μ‘° ”À√—∫μ—°μ—«Õ¬à“ßÀ√◊Õ

À≈Õ¥À¬¥μ—«Õ¬à“ß∑’Ë‡ªìπ¢Õß‡À≈«≈ß„πÀ≈Õ¥∑¥ Õ∫

æ≈“ μ‘° À¬¥πÈ”¬“®“°¢«¥∫√√®ÿπÈ”¬“≈–≈“¬μ—«Õ¬à“ß

≈ß„πÀ≈Õ¥∑¥ Õ∫∑’Ë„ àμ—«Õ¬à“ß ªî¥¥â«¬®ÿ°æ≈“ μ‘° ‡¢¬à“

„Àâ‡¢â“°—πª√–¡“≥ 3 π“∑’ μ—Èß∑‘Èß‰«â®π‡°‘¥°“√·¬°™—Èπ

π”™ÿ¥∑¥ Õ∫ÕÕ°®“°´Õß∫√√®ÿ «“ß∫πæ◊Èπ√“∫∑’Ë –Õ“¥

„™âÀ≈Õ¥À¬¥μ—«Õ¬à“ß¥Ÿ¥πÈ”¬“ à«π„ ‰¡à„Àâ¡’øÕßÕ“°“»

·≈–À¬¥≈ß„πÀ≈ÿ¡∑¥ Õ∫„π≈—°…≥–μ—Èßμ√ß∑’≈–À¬¥

®”π«π 4 À¬¥ Õà“πº≈°“√∑¥ Õ∫¿“¬„π 10-15 π“∑’

°“√ª√–‡¡‘πº≈°“√μ√«® Õ∫
¥—ß· ¥ß„π√Ÿª∑’Ë 3 ∫π‡¡¡‡∫√π®–¡’ test line (T)

´÷Ëß‡ªìπ§Õπ®Ÿ‡°μ¢Õß‚ª√μ’π°—∫‡¥° ǻ´“‡¡∏“‚´π ·≈–

control line (C) ÷́Ëß‡ªìπ·Õπμ‘∫Õ¥’μàÕ‡¥°´å´“‡¡∏“

‚´π·Õπμ‘∫Õ¥’ ‚¥¬ control line ‡ªìπμ—«∫àß∫Õ°§«“¡

 ¡∫Ÿ√≥å¢Õß™ÿ¥∑¥ Õ∫„π°“√μ√«® Õ∫μ—«¬“„πμ—«Õ¬à“ß

·≈– test line ‡ªìπμ—«∫àß∫Õ°∂÷ßº≈¢Õß°“√μ√«® Õ∫

μ—«Õ¬à“ß ¥—ßπ—Èπ∂â“μ—«Õ¬à“ß∑’Ë∑¥ Õ∫‰¡à¡’‡¥°´ǻ “‡¡∏“‚´π

À√◊Õ‡æ√Á¥π‘‚´‚≈πÕ¬Ÿà ‡¥°´å´“‡¡∏“‚´π·Õπμ‘∫Õ¥’∑’Ë

§Õπ®Ÿ‡°μ°—∫Õπÿ¿“§∑Õß§” ®–‡§≈◊ËÕπ∑’Ë‰ª®—∫°—∫ test line

·≈– ®—∫°—∫ control line ∑”„Àâ‡ÀÁπ‡ªìπ‡ âπ ’™¡æŸÀ√◊Õ

 ’¡à«ß·¥ß 2 ‡ âπ ́ ÷Ëß®–√“¬ß“πº≈«à“ çμ√«®‰¡àæ∫é ·μà

∂â“„πμ—«Õ¬à“ß¡’‡¥°´å´“‡¡∏“‚´πÀ√◊Õ‡æ√Á¥π‘‚´‚≈πÕ¬Ÿà

 “√∑—Èß Õß®–®—∫°—∫‡¥°´å´“‡¡∏“‚´π·Õπμ‘∫Õ¥’∑’Ë

§Õπ®Ÿ‡°μ°—∫Õπÿ¿“§∑Õß§” ∑”„Àâ‡¥° ǻ´“‡¡∏“‚´π

·Õπμ‘∫Õ¥’∑’Ë§Õπ®Ÿ‡°μ®–®—∫°—∫Õπÿ¿“§∑Õß§”‰¡à

 “¡“√∂‰ª®—∫ test line ‰¥â ·μà·Õπμ‘∫Õ¥’∑’Ë§Õπ®Ÿ‡°μ

°—∫Õπÿ¿“§∑Õß§”®–∂Ÿ°®—∫‚¥¬ control line ‰¥â ®÷ß

ª√“°Ø‡ªìπ‡ âπ ’™¡æŸÀ√◊Õ ’¡à«ß·¥ß‡æ’¬ß 1 ‡ âπ ®–

√“¬ß“πº≈«à“ çμ√«®æ∫é ´÷Ëß§«√μ√«® Õ∫¬◊π¬—πº≈

¥â«¬‡∑§π‘§ TLC ·μà∂â“‰¡à‡°‘¥ ’™¡æŸÀ√◊Õ ’¡à«ß·¥ß∑—Èß∑’Ë

μ”·Àπàß C ·≈– T À√◊Õª√“°Ø·∂∫ ’∑’Ë T μ”·Àπàß

√Ÿª∑’Ë 4 °“√Õà“πº≈°“√∑¥ Õ∫‡¥°´ǻ “‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´-

‚≈π„πº≈‘μ¿—≥±å ¡ÿπ‰æ√¥â«¬‡∑§π‘§Õ‘¡¡Ÿ‚π‚§√¡“-

‚∑°√“øï

μ√«®‰¡àæ∫ μ√«®æ∫
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«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÛ ªï∑’Ë Ò˘ ©∫—∫∑’Ë Ò ˆı

‡¥’¬«· ¥ß«à“™ÿ¥∑¥ Õ∫π—Èπ‰¡à ¡∫Ÿ√≥å ‰¡à “¡“√∂„™â

„π°“√∑¥ Õ∫‰¥â®–μâÕß∑”°“√μ√«® Õ∫´È”‚¥¬„™â™ÿ¥

∑¥ Õ∫„À¡à

º≈°“√»÷°…“
™ÿ¥∑¥ Õ∫¥â«¬‡∑§π‘§Õ‘¡¡Ÿ‚π‚§√¡“‚∑°√“øï∑’Ë

æ—≤π“π’È ‰¡àμâÕß„™â‡§√◊ËÕß¡◊ÕÀ√◊Õ§«“¡™”π“≠°“√æ‘‡»…

ª√–™“™π∑—Ë«‰ª “¡“√∂π”‰ª„™âμ√«® Õ∫°“√ªπ

ª≈Õ¡¢Õß‡¥° ǻ´“‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π„π

º≈‘μ¿—≥±å ¡ÿπ‰æ√‰¥â ‚¥¬ “¡“√∂μ√«® Õ∫°“√ªπ

ª≈Õ¡¢Õß “√∑—Èß Õßμ—«¥—ß°≈à“«‰¥âæ√âÕ¡°—π„π§√“«‡¥’¬«

·μà‰¡à “¡“√∂√–∫ÿ‰¥â«à“μ—«¬“∑’Ëμ√«®æ∫‡ªìπ‡¥° ǻ´“-

‡¡∏“‚´πÀ√◊Õ‡æ√Á¥π‘‚´‚≈π ¥â«¬§«“¡‰«¢Õß°“√∑¥

 Õ∫‡¥°´å´“‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π∑’Ë§«“¡‡¢â¡¢âπ

1 ·≈– 50 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ ¥—ß· ¥ß

„πμ“√“ß∑’Ë 2

 ¿“«–∑’Ë‡À¡“– ¡¢Õß°“√‡μ√’¬¡™ÿ¥∑¥ Õ∫‡¡◊ËÕ

„™â‡¥° ǻ´“‡¡∏“‚´π·Õπμ‘∫Õ¥’§Õπ®Ÿ‡°μ°—∫Õπÿ¿“§

∑Õß§”ª√‘¡“μ√ 10.0 ‰¡‚§√≈‘μ√μàÕ‡´πμ‘‡¡μ√ §◊Õ °“√

„™âμ—«Õ¬à“ßª√‘¡“μ√ 100 ‰¡‚§√≈‘μ√  à«π∑—Èß test line

·≈– control line ®–„™â§«“¡‡¢â¡¢âπ·≈–ª√‘¡“μ√∑’Ë 1.0

¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√·≈– 1.0 ‰¡‚§√≈‘μ√μàÕ‡´πμ‘‡¡μ√

μ“¡≈”¥—∫

„π¢—ÈπμÕπ¢Õß°“√‡μ√’¬¡μ—«Õ¬à“ß®–„™âμ—«∑”

≈–≈“¬º ¡¢ÕßøÕ ‡øμ∫—ø‡øÕ√å´“‰≈πå pH 7.4 ·≈–

‡Õ∑“πÕ≈ (3:1 ‚¥¬ª√‘¡“μ√) ª√‘¡“μ√ª√–¡“≥ 1.5

¡‘≈≈‘≈‘μ√ ‡¡◊ËÕμ√«® Õ∫§«“¡∂Ÿ°μâÕß¢Õß™ÿ¥∑¥ Õ∫æ∫

«à“μ—«Õ¬à“ß¬“·ºπ‚∫√“≥ ÷́Ëß àß¡“μ√«®°“√ªπª≈Õ¡

¢Õß‡¥°´å´“‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π∑’Ë ”π—°¬“·≈–

«—μ∂ÿ‡ æμ‘¥ ®”π«π 200 μ—«Õ¬à“ß∑’Ë¡’º≈¢Õß°“√μ√«®

 Õ∫¥â«¬‡∑§π‘§ TLC ·≈â«‡¡◊ËÕπ”¡“μ√«® Õ∫¥â«¬™ÿ¥

∑¥ Õ∫∑’Ëæ—≤π“¢÷Èππ’È „Àâº≈ Õ¥§≈âÕßμ√ß°—π∑—ÈßÀ¡¥ ‰¡à

μ“√“ß∑’Ë 2 °“√À“§à“§«“¡‰«¢Õß™ÿ¥∑¥ Õ∫ (n = 30 μ—«Õ¬à“ß)

§«“¡‡¢â¡¢âπ‡¥°´å´“‡¡∏“‚´π Percent of cut-off º≈°“√μ√«® Õ∫

(π“‚π°√—¡μàÕ¡‘≈≈‘≈‘μ√) (%) º≈≈∫ º≈∫«°

0 0 30 0

500 -50 30 0

750 -25 28 2

1,000 Cut-off 0 30

1,250 +25 0 30

1,500 +50 0 30

§«“¡‡¢â¡¢âπ‡æ√Á¥π‘‚´‚≈π Percent of cut-off º≈°“√μ√«® Õ∫

(‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√) (%) º≈≈∫ º≈∫«°

0 0 30 0

25.0 -50 30 0

32.5 -25 30 0

50.0 Cut-off 0 30

62.5 +25 0 30

75.0 +50 0 30
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æ∫º≈∫«°≈«ßÀ√◊Õº≈≈∫≈«ß (μ“√“ß∑’Ë 3)

¥—ß· ¥ß„πμ“√“ß∑’Ë 4 ‡∫μâ“‡¡∏“‚´π “¡“√∂‡°‘¥

ªØ‘°‘√‘¬“¢â“¡°—∫™ÿ¥∑¥ Õ∫‰¥â√âÕ¬≈– 100 ∑’Ë§«“¡‡¢â¡¢âπ

1 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√ ·μà “√μ—«Õ◊Ëπ∑’Ë∑¥ Õ∫μ“¡¢âÕ

6.3 ‰¡à‡°‘¥ªØ‘°‘√‘¬“¢â“¡∑’Ë§«“¡‡¢â¡¢âπ 100 ‰¡‚§√°√—¡

μàÕ¡‘≈≈‘≈‘μ√ ·μà‡π◊ËÕß®“°¬“ ¡ÿπ‰æ√∑’Ë®–¡’°“√ªπ

ª≈Õ¡¢Õß‡¥°´å´“‡¡∑“‚´π·≈–‡æ√Á¥π‘‚´‚≈π®–‡ªìπ

¬“„π√Ÿª·∫∫¢Õß¬“°‘π ∑”„Àâ‚Õ°“ °“√‡°‘¥º≈∫«°≈«ß

®“°‡∫μâ“‡¡∏“‚´π¡’πâÕ¬¡“° ‡æ√“–‡∫μâ“‡¡∏“‚´π‡ªìπ

¬“„™â¿“¬πÕ°‡∑à“π—Èπ

‡π◊ËÕß®“°™ÿ¥∑¥ Õ∫¡’§«“¡§ßμ—«∑’ËÕÿ≥À¿Ÿ¡‘ 45 ·≈–

60 Õß»“‡´≈‡´’¬ ∑’Ë‡«≈“ 4  —ª¥“Àå ∑”„Àâ “¡“√∂√–∫ÿ

Õ“¬ÿ¢Õß™ÿ¥∑¥ Õ∫‡ªìπ 2 ªï ‚¥¬®–¬—ß§ß»÷°…“§«“¡

§ßμ—«∑’ËÕÿ≥À¿Ÿ¡‘ 4, 25, 37 ·≈–∑’Ë ¿“«–‡ªî¥μàÕ®π§√∫

Õ“¬ÿ®√‘ß¢Õß™ÿ¥∑¥ Õ∫∑’Ë°”Àπ¥‰«â§◊Õ 2 ªï

«‘®“√≥å
ÀâÕßªØ‘∫—μ‘°“√ ”π—°¬“·≈–«—μ∂ÿ‡ æμ‘¥ °√¡

«‘∑¬“»“ μ√å°“√·æ∑¬å®–„™â«‘∏’‚§√¡“‚∑°√“øï·∫∫™—Èπ

∫“ß (TLC) „π°“√μ√«® Õ∫°“√ªπª≈Õ¡¢Õß‡¥°´ǻ “-

‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π„πº≈‘μ¿—≥±å ¡ÿπ‰æ√ ÷́Ëß„π

ªï 2539 ‰¥âæ—≤π“™ÿ¥μ√«® Õ∫¥â«¬‡∑§π‘§ TLC ∑’Ë¡’

§«“¡‰«¢Õß°“√μ√«® Õ∫‡¥° ǻ´“‡¡∏“‚´π·≈–/À√◊Õ

‡æ√Á¥π‘‚´‚≈π∑’Ë§«“¡‡¢â¡¢âπª√–¡“≥ 2.0 ‰¡‚§√°√—¡(27)

‚¥¬™ÿ¥∑¥ Õ∫¥—ß°≈à“« “¡“√∂„™â ‰¥â∑—Èß„π·≈–πÕ°ÀâÕß

ªØ‘∫—μ‘°“√ ·μà°“√μ√«® Õ∫¥â«¬‡∑§π‘§ TLC μâÕß∑”

‚¥¬ºŸâ™”π“≠ °“√μ√«® Õ∫®–¡’À≈“¬¢—ÈπμÕπ·≈–μâÕß

„™â “√≈–≈“¬Õ‘π∑√’¬å ∑”„Àâ‡ªìπ¢âÕ®”°—¥„π°“√„™â™ÿ¥

∑¥ Õ∫¥—ß°≈à“«‚¥¬ª√–™“™π∑—Ë«‰ª

„πªí®®ÿ∫—π‡∑§π‘§Õ‘¡¡Ÿ‚π‚§√¡“‚∑°√“øï‡ªìπ‡∑§π‘§

∑’Ë ‰¥âæ—≤π“‡ªìπ™ÿ¥∑¥ Õ∫‡∫◊ÈÕßμâπÕ¬à“ßßà“¬„π°“√

μ√«® Õ∫ “√μà“ß Ê ‰¥â·°à  “√‡ æμ‘¥ (drug abuse)

·≈–°“√μ√«®μ‘¥μ“¡√–¥—∫¬“„π‡≈◊Õ¥ (therapeutic drug

monitoring) ́ ÷Ëß “¡“√∂μ√«® Õ∫ “√∑’Ë¡’ª√‘¡“≥πâÕ¬ Ê

‰¥âÕ¬à“ß∂Ÿ°μâÕß·≈–·¡àπ¬” ‡¡◊ËÕπ”‡∑§π‘§Õ‘¡¡Ÿ‚π-

‚§√¡“‚∑°√“øï¡“æ—≤π“‡ªìπ™ÿ¥∑¥ Õ∫°“√ªπª≈Õ¡

¢Õß‡¥°´å´“‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π„π¬“·ºπ

‚∫√“≥®÷ß “¡“√∂μ√«® Õ∫°“√ªπª≈Õ¡„πμ—«Õ¬à“ß

¬“πÈ”‰¥â ´÷Ëßμ—«Õ¬à“ß¬“πÈ”®–‰¡à “¡“√∂μ√«® Õ∫¥â«¬

™ÿ¥∑¥ Õ∫‡∑§π‘§ TLC ‰¥â ‡æ√“–‡¥°´å´“‡¡∏“‚´π

·≈–‡æ√Á¥π‘‚´‚≈π∑’Ëªπª≈Õ¡¢Õß„π¬“πÈ”®–¡’§«“¡

‡¢â¡¢âπμË”°«à“§«“¡‰«¢Õß™ÿ¥∑¥ Õ∫ TLC °“√μ√«®

 Õ∫¥â«¬‡∑§π‘§ TLC ®÷ßμâÕß¡’¢—ÈπμÕπ¢Õß°“√∑”„Àâ

μ—«Õ¬à“ß¡’§«“¡‡¢â¡¢âπ¡“°¢÷Èπ¥â«¬°“√„™âÕà“ßπÈ”√âÕπ°àÕπ

∑”„Àâ‡ªìπ¢âÕ®”°—¥¢Õß°“√„™â™ÿ¥∑¥ Õ∫·∫∫ TLC ¢Õß

°√¡«‘∑¬“»“ μ√å°“√·æ∑¬å ·μàμ—«Õ¬à“ß¬“πÈ”¥—ß°≈à“«

μ“√“ß∑’Ë 3 §«“¡∂Ÿ°μâÕß¢Õß°“√μ√«® Õ∫μ—«Õ¬à“ß¬“ ¡ÿπ‰æ√

‡ª√’¬∫‡∑’¬∫√–À«à“ß«‘∏’ Thin layer chromatography

·≈– ™ÿ¥∑¥ Õ∫Õ‘¡¡Ÿ‚π‚§√¡“‚∑°√“øï

®”π«πμ—«Õ¬à“ß

™ÿ¥∑¥ Õ∫ Thin layer chromatography

º≈∫«° º≈≈∫ √«¡

º≈∫«° 50 0 50

º≈≈∫ 0 150 150

√«¡ 50 150 200

*º≈∫«° : μ√«®æ∫‡¥°´å´“‡¡∏“‚´π·≈–/À√◊Õ‡æ√Á¥π‘‚´‚≈π
 º≈≈∫ : μ√«®‰¡àæ∫‡¥° ǻ´“‡¡∏“‚´π·≈–/À√◊Õ‡æ√Á¥π‘‚´‚≈π

μ“√“ß∑’Ë 4 °“√‡°‘¥ªØ‘°‘√‘¬“¢â“¡¢Õß “√∑’Ëμ√«® Õ∫

§«“¡‡¢â¡¢âπ∑’Ë„Àâº≈∫«° °“√‡°‘¥

™◊ËÕ “√ °—∫™ÿ¥∑¥ Õ∫ ªØ‘°‘√‘¬“¢â“¡

(‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√) (√âÕ¬≈–)

‡¥° ǻ´“‡¡∏“‚´π 1.0 100.0

‡æ√Á¥π‘‚´‚≈π 50.0 2.0

‡∫μâ“‡¡∏“‚´π 1.0 100.0

‰μ√·Õ¡ ‘́‚π‚≈π > 100.0 < 1.0

‡æ√Á¥π‘‚´π > 100.0 < 1.0

øŸ‚Õ´‘‚π‚≈πÕ– ’́‚∑‰π¥å > 100.0 < 1.0



™ÿ¥∑¥ Õ∫Õ‘¡¡Ÿ‚π‚§√¡“‚∑°√“øï ”À√—∫‡¥°´å´“‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π„πº≈‘μ¿—≥±å ¡ÿπ‰æ√

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÛ ªï∑’Ë Ò˘ ©∫—∫∑’Ë Ò ˆ˜

 “¡“√∂μ√«® Õ∫‰¥â¥â«¬™ÿ¥∑¥ Õ∫Õ‘¡¡Ÿ‚π‚§√¡“‚∑-

°√“øïπ’È  ‡æ√“–™ÿ¥∑¥ Õ∫‰«μàÕ°“√μ√«® Õ∫‡¥°´å-

´“‡¡∏“‚´π∑’Ë 1 ‰¡‚§√°√—¡μàÕ¡‘≈≈‘≈‘μ√ ¥—ßπ—Èπ∂â“μ—«

Õ¬à“ß¬“πÈ”¡’°“√ªπª≈Õ¡¢Õß‡¥° ǻ´“‡¡∏“‚´π 1

¡‘≈≈‘°√—¡μàÕª√‘¡“μ√ 1000 ¡‘≈≈‘≈‘μ√ °Á®– “¡“√∂

μ√«® Õ∫¥â«¬™ÿ¥∑¥ Õ∫π’È ‰¥â

„π¢—ÈπμÕπ¢Õß°“√‡μ√’¬¡μ—«Õ¬à“ß‡æ◊ËÕμ√«® Õ∫

¥â«¬™ÿ¥∑¥ Õ∫∑’Ëæ—≤π“π’È ≈–≈“¬μ—«Õ¬à“ß¬“·ºπ

‚∫√“≥∑ÿ°ª√–‡¿∑∑—Èß¢Õß·¢ÁßπÈ”Àπ—°ª√–¡“≥ 250

¡‘≈≈‘°√—¡ ·≈–¢Õß‡À≈«ª√‘¡“μ√ª√–¡“≥ 250 ‰¡‚§√≈‘μ√

¥â«¬μ—«∑”≈–≈“¬º ¡¢ÕßøÕ ‡øμ∫—ø‡øÕ√å´“‰≈πå pH

7.4 ·≈–‡Õ∑“πÕ≈ (3:1 ‚¥¬ª√‘¡“μ√) ª√‘¡“μ√ª√–¡“≥

1.5 ¡‘≈≈‘≈‘μ√μàÕμ—«Õ¬à“ß μ—«∑”≈–≈“¬∑’Ë„™âπÕ°®“°®–

‡ªìπμ—«™à«¬≈–≈“¬‡¥° ǻ´“‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π

ÕÕ°®“°μ—«Õ¬à“ß·≈â« ¬—ß‡ªìπμ—«‡®◊Õ®“ß·Õ≈°ÕŒÕ≈å∑’Ë

Õ“®¡’°“√‡μ‘¡≈ß„πμ—«Õ¬à“ß¬“πÈ”  ‡æ√“–ª√‘¡“≥

·Õ≈°ÕŒÕ≈åÀ√◊Õμ—«∑”≈–≈“¬Õ‘π∑√’¬å∑’Ë¡“°‡°‘π‰ª®–

∑”≈“¬·Õπμ‘∫Õ¥’„π§Õπ®Ÿ‡°μ¢ÕßÕπÿ¿“§∑Õß§”·≈–

‚ª√μ’π∑’Ë‡ªìπ à«πª√–°Õ∫¢Õß test line ‰¥â

°“√μ√«® Õ∫‚¥¬„™â‡∑§π‘§Õ‘¡¡Ÿ‚π‚§√¡“‚∑°√“øï

 à«π„À≠à®–„™â‚¡‚π‚§≈πÕ≈·Õπμ‘∫Õ¥’ ‡æ◊ËÕ„Àâ “¡“√∂

μ√«® Õ∫‰¥âÕ¬à“ß®”‡æ“–‡®“–®ßμàÕ “√À√◊Õ¬“μ—«„¥

μ—«Àπ÷Ëß∑’ËμâÕß°“√μ√«® Õ∫‡∑à“π—Èπ(10-13,24) ·μà°Áæ∫¡’°“√

»÷°…“·≈–æ—≤π“™ÿ¥∑¥ Õ∫‚¥¬„™â ‚¡‚π‚§≈πÕ≈

·Õπμ‘∫Õ¥’‡æ◊ËÕμ√«® Õ∫ “√„π°≈ÿà¡´—≈‚øπ“‰¡¥å(12) ·≈–

æ∫«à“§«“¡‰«„π°“√μ√«® Õ∫ “√·μà≈–μ—«„π°≈ÿà¡¥—ß

°≈à“«®–‰¡à‡∑à“°—π‡æ√“–‡ªìπ°“√„™â·Õπμ‘∫Õ¥’μàÕ

‚§√ß √â“ßÀ≈—°¢Õß´—≈‚øπ“‰¡¥å   ”À√—∫™ÿ¥∑¥ Õ∫

‡¥° ǻ´“‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈ππ’È„™â‡¥°´å´“‡¡∏“-

‚´π‚æ≈’‚§≈πÕ≈·Õπμ‘∫Õ¥’ ‡æ◊ËÕ„Àâ™ÿ¥∑¥ Õ∫ “¡“√∂

μ√«® Õ∫‰¥â∑—Èß‡¥° ǻ´“‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π„π

™ÿ¥∑¥ Õ∫‡¥’¬« °Á®–æ∫ªí≠À“¢Õß§«“¡‰«∑’Ë‰¡à‡∑à“°—π

μàÕ‡¥°´ǻ “‡¡∏“‚´π·≈–‡æ√Á¥π‘‚´‚≈π‡™àπ°—π ·≈–‡¡◊ËÕ

π”™ÿ¥μ√«® Õ∫π’È¡“„™â„π°“√μ√«® Õ∫¬“·ºπ‚∫√“≥

æ∫«à“„Àâº≈∑’Ë Õ¥§≈âÕß°—∫‡∑§π‘§ TLC · ¥ß«à“™ÿ¥

∑¥ Õ∫∑’Ëæ—≤π“¢÷Èππ’È¡’§«“¡‰«∑’Ë “¡“√∂„™â„π     °“√

μ√«® Õ∫ªπª≈Õ¡¢Õß‡¥°´å´“‡¡∏“‚´π·≈–/À√◊Õ

‡æ√Á¥π‘‚´‚≈π„π¬“·ºπ‚∫√“≥‰¥â

™ÿ¥∑¥ Õ∫¥â«¬‡∑§π‘§Õ‘¡¡Ÿ‚π‚§√¡“‚∑°√“øïπ’È¡’

®”Àπà“¬·≈â«„π√“§“ 55 - 65 ∫“∑μàÕ™ÿ¥∑¥ Õ∫ ∑’Ë

¢π“¥∫√√®ÿ 1, 10 ·≈– 20 ™ÿ¥∑¥ Õ∫μàÕ°≈àÕß √“§“

®–·æß°«à“™ÿ¥∑¥ Õ∫¥â«¬‡∑§π‘§ TLC ÷́Ëß®”Àπà“¬∑’Ë

1,300 ∫“∑μàÕ 30 μ—«Õ¬à“ß À√◊Õª√–¡“≥ 43 ∫“∑μàÕ
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Abstract Immunochromatography Test Kit for Detection of Dexamethazone and Prednisolone in
Herbal Medicinal Products
Waliluk Matapatara, Masvalai Likitthanaset
Bureau of Drug and Narcotic, Department of Medical Sciences, Ministry of Public Health
Journal of Health Science 2010; 19:59-70.

The adulteration of dexamethasone and prednisolone in herbal medicinal products claims
serious side effects and leads to premature mortality.  Therefore, a qualitative immunochromatographic
test kit for screening the adulterated dexamethasone and prednisolone in herbal medicinal products
was developed.  This test kit was found to be rapid and easy to perform with no pre requisite re-
garding laboratory equipments or skills. The detection is accomplished by the reaction between
anti-dexamethasone gold conjugate and dexamethasone and/or prednisolone indicated by a purple-
red color band on a nitrocellulose membrane. The sensitivity for detection of dexamethasone and
prednisolone in terms of the cut-off concentrations was determined to be 1 and 50 μg/ml, respec-
tively. The accuracy of this test kit was comparable with that of thin layer chromatographic tech-
nique. It was therefore concluded that the application of immunochromatography test kit for detec-
tion of dexamethasone and prednisolone in herbal medicinal products would be fruitful for surveil-
lance in public health consumer protection. The knowledge of this rapid test would possibly be
further useful for the development of various medicinal product testings.

Key words: dexamethasone, prednisolone, herbal medicinal products, immunochromatography
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