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∫∑§—¥¬àÕ °“√«‘π‘®©—¬«—≥‚√§‰¥âÕ¬à“ß∂Ÿ°μâÕß√«¥‡√Á«¡’§«“¡ ”§—≠μàÕ°“√§«∫§ÿ¡«—≥‚√§ °√–∫«π°“√μÕ∫ πÕß

¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π·∫∫æ÷Ëß‡´≈≈åμàÕ°“√μ‘¥‡™◊ÈÕ«—≥‚√§ ®–¡’°“√º≈‘μ “√Õ‘π‡μÕ√å‡øÕ√Õπ·°¡¡“ (IFN-γ) ∑’Ë

®”‡æ“–μàÕ·Õπμ‘‡®π¢Õß‡™◊ÈÕ«—≥‚√§  “¡“√∂μ√«®«—¥ª√‘¡“≥ “√ IFN-γ ¥â«¬«‘∏’ ELISA ‚¥¬„™â™ÿ¥∑¥ Õ∫

QuantiFERON-TB ®“°°“√»÷°…“„π°≈ÿà¡ª√–™“°√ 130 √“¬ ‰¥â·°à °≈ÿà¡ºŸâ∑’Ë‰¥â√—∫°“√«‘π‘®©—¬®“°Õ“°“√·≈–

ª√–«—μ‘‡ªìπºŸâªÉ«¬À√◊Õ ß —¬‡ªìπ«—≥‚√§ 60 √“¬ æ∫«à“®”π«π 50 √“¬¡’√–¥—∫ “√ IFN-γ  Ÿß°«à“ 0.35 IU/ml

∫àß™’È‡ªìπºŸâªÉ«¬√–¬–·æ√à‡™◊ÈÕ °≈ÿà¡ºŸâ —¡º— ‚√§ ÷́Ëß¡’ºŸâªÉ«¬√à«¡∫â“π 50 √“¬ æ∫«à“®”π«π 14 √“¬ ¡’√–¥—∫ “√

IFN-γ  Ÿß°«à“ 0.35 IU/ml ∫àß™’È‡ªìπºŸâμ‘¥‡™◊ÈÕ‰¡à¡’Õ“°“√ ·≈–„π°≈ÿà¡°≈ÿà¡ºŸâ¡’ ÿ¢¿“æ·¢Áß·√ß‰¡à¡’ºŸâªÉ«¬«—≥‚√§

√à«¡∫â“π à«πÀπ÷Ëß‡ªìπ™“«μà“ß™“μ‘ ®”π«π 2 „π 20 √“¬ ¡’√–¥—∫ “√ IFN-γ  Ÿß°«à“ 0.35 IU/ml μ√«® Õ∫

§ÿ≥¿“æ¢Õß°“√«‘‡§√“–Àå®“° “√≈–≈“¬ IFN-γ ¡“μ√∞“π∑’Ë§«“¡‡¢â¡¢âπ 4.0, 1.0, 0.25 ·≈– 0 IU/ml ÷́Ëß„™â

 √â“ß‡ âπ°√“ø¡“μ√∞“π∑ÿ°§√—Èß∑’Ë¡’°“√«‘‡§√“–Àå ¡’§à“‡©≈’Ë¬ OD450 0.930, 0.271, 0.103 ·≈– 0.045 μ“¡≈”¥—∫

Õ¬Ÿà„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥â ‚¥¬‡°≥±å¡“μ√∞“π¢Õß™ÿ¥∑¥ Õ∫°”Àπ¥«à“ “√≈–≈“¬ IFN-γ ¡“μ√∞“π∑’Ë§«“¡‡¢â¡¢âπ

4.0 IU/ml ®–μâÕß¡’§à“ OD450 ≥ 0.600 ·≈–∑’Ë 0 IU/ml ¡’§à“ ≤ 0.150 «‘∏’°“√π’È™à«¬«‘π‘®©—¬«—≥‚√§  “¡“√∂

μ√«®°“√μ‘¥‡™◊ÈÕ«—≥‚√§„πºŸâªÉ«¬√–¬–·æ√à‡™◊ÈÕ·≈–ºŸâμ‘¥‡™◊ÈÕ∑’Ë‰¡à· ¥ßÕ“°“√ ‚¥¬°“√μ√«®μ—«Õ¬à“ß‡≈◊Õ¥‰¥âº≈

μ√«®√«¥‡√Á«¡“°
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∫∑π”
«—≥‚√§ (tuberculosis, TB) ‡ªìπ‚√§μ‘¥μàÕ‡√◊ÈÕ√—ß

‡°‘¥®“°°“√μ‘¥‡™◊ÈÕ¡—¬‚§·∫§∑’‡√’¬¡ ∑Ÿ‡∫Õ√å§Ÿ‚≈´‘  (My-

cobacterium tuberculosis) μ‘¥μàÕßà“¬∑“ß°“√À“¬„®

∑”„Àâ‡°‘¥º≈°√–∑∫μàÕ ÿ¢¿“æ §«“¡√—ß‡°’¬®À√◊Õ°≈—«

°“√μ‘¥μàÕ ºŸâªÉ«¬ Ÿ≠‡ ’¬ ∂“π–∑“ß —ß§¡·≈–°“√¬Õ¡√—∫

´÷Ëß¡’º≈μàÕ°√–∑∫ ÿ¢¿“æ®‘μ·≈– —ß§¡ ®—¥‡ªìπ‚√§
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ª√–‡∑»(1,2)

„πºŸâªÉ«¬À√◊ÕºŸâμ‘¥‡™◊ÈÕ«—≥‚√§ √–∫∫¿Ÿ¡‘§ÿâ¡°—π·∫∫

æ÷Ëß‡´≈≈å®–¡’°“√μÕ∫ πÕßμàÕ°“√μ‘¥‡™◊ÈÕ«—≥‚√§ ºŸâμ‘¥

‡™◊ÈÕ«—≥‚√§ à«π„À≠à‰¡à· ¥ßÕ“°“√ (latent infection)

‡π◊ËÕß®“°°“√μÕ∫ πÕß¢Õß¿Ÿ¡‘§ÿâ¡°—π¥â“π‡´≈≈å “¡“√∂

§«∫§ÿ¡°“√·æ√à°√–®“¬¢Õß‡™◊ÈÕ ‰¡à “¡“√∂·æ√à‡™◊ÈÕ Ÿà

∫ÿ§§≈Õ◊Ëπ‰¥â ·μà¡’‡™◊ÈÕ·ΩßÕ¬Ÿà„π√à“ß°“¬ ´÷ËßÕ“®°àÕ‚√§

‰¥â‡¡◊ËÕ¿Ÿ¡‘§ÿâ¡°—π∫°æ√àÕß(3-5) °“√μ√«®°“√μÕ∫ πÕß

√–∫∫¿Ÿ¡‘§ÿâ¡°—π·∫∫æ÷Ëß‡´≈≈åμàÕ‡™◊ÈÕ«—≥‚√§ ‡æ◊ËÕμ√«®

°“√μ‘¥‡™◊ÈÕÀ√◊Õ°“√ªÉ«¬‡ªìπ«—≥‚√§ ªí®®ÿ∫—πμ√«®‚¥¬

°“√©’¥·Õπμ‘‡®π Purified protein derivative (PPD)

‡¢â“„μâº‘«Àπ—ß (tuberculin skin test, TST)(6) ´÷Ëß PPD

‡ªìπ·Õπμ‘‡®π∑’Ë‡ªìπ‚ª√μ’πæ∫„π‡™◊ÈÕ¡—¬‚§·∫§∑’‡√’¬∑—Ë«‰ª

√«¡∑—Èß‡™◊ÈÕ«—≥‚√§ (Mycobacterium tuberculosis) ·≈–

‡™◊ÈÕ Mycobacterium bovis BCG ∑’Ë„™â∑”«—§´’πªÑÕß°—π

«—≥‚√§ BCG ∑”„Àâ°“√∑¥ Õ∫«‘∏’π’È¡’§«“¡®”‡æ“–μàÕ

«—≥‚√§μË” º≈°“√∑¥ Õ∫∑’Ë„Àâº≈∫«°Õ“®·¬°‰¡à‰¥â«à“¡’

°“√μ‘¥‡™◊ÈÕÀ√◊ÕªÉ«¬‡ªìπ«—≥‚√§ À√◊Õμ‘¥‡™◊ÈÕ¡—¬‚§-

·∫§∑’‡√’¬Õ◊Ëπ∑’Ë°àÕ‚√§ ‡π◊ËÕß®“°¡’ªØ‘°‘√‘¬“√à«¡¢Õß

√–∫∫¿Ÿ¡‘§ÿâ¡°—πμàÕ·Õπμ‘‡®π„πºŸâªÉ«¬À√◊ÕºŸâμ‘¥‡™◊ÈÕ¡—¬‚§-

·∫§∑’‡√’¬Õ◊Ëπ ‡™àπ‡¥’¬«°—∫°“√μÕ∫ πÕß¢Õß√–∫∫

¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬‡¡◊ËÕ‰¥â√—∫«—§´’πªÑÕß°—π«—≥‚√§

BCG(7-12)

°“√μÕ∫ πÕß¢Õß√–∫∫¿Ÿ¡‘§ÿâ¡°—π·∫∫æ÷Ëß‡´≈≈åμàÕ

°“√μ‘¥‡™◊ÈÕ«—≥‚√§®–¡’°“√º≈‘μ “√·°¡¡“Õ‘π‡μÕ√å‡øÕ-

√Õπ (IFN-γ)(13) ÷́Ëß®”‡æ“–μàÕ‡™◊ÈÕ«—≥‚√§‡æ‘Ë¡¢÷Èπ„π

√–¥—∫μà“ß Ê ‡æ◊ËÕ°“√°”®—¥‡™◊ÈÕ∑’Ë‡¢â“ Ÿà√à“ß°“¬ ¥—ßπ—Èπ®÷ß

»÷°…“·≈–æ—≤π“«‘∏’°“√μ√«®«—¥ª√‘¡“≥ “√ IFN-γ ‚¥¬

«‘‡§√“–Àå„πÀ≈Õ¥∑¥≈Õß‡æ◊ËÕμ√«®«‘π‘®©—¬ºŸâμ‘¥‡™◊ÈÕ·≈–

ºŸâªÉ«¬«—≥‚√§„π√–¬–·æ√à‡™◊ÈÕ °“√»÷°…“«‘®—¬„πμà“ß

ª√–‡∑»·≈–√“¬ß“π«‘®—¬À≈“¬©∫—∫ °≈à“«∂÷ß°“√μ√«®

°“√μ‘¥‡™◊ÈÕ«—≥‚√§‚¥¬μ√«® “√ IFN-γ ®“°μ—«Õ¬à“ß

‡≈◊Õ¥(14-17) ¬—ß‰¡à¡’°“√»÷°…“√“¬ß“π„πª√–‡∑»‰∑¬ °“√

μ√«®«—¥ “√ IFN-γ „πμ—«Õ¬à“ß‡≈◊Õ¥¥â«¬ QuantiFERON-

TB Gold In-Tube (QFT-G-IT) ‡ªìπ°“√«‘‡§√“–Àå„π

À≈Õ¥∑¥ Õ∫¥â«¬‡∑§π‘§ ELISA ‚¥¬μ√«®«—¥ “√ IFN-

γ ∑’Ë √â“ß®“°‡´≈≈å T-lymphocytes ‡¡◊ËÕ¡’°“√°√–μÿâπ

‡´≈≈å„Àâ √â“ß IFN-γ ‚¥¬„™â·Õπμ‘‡®πª√–°Õ∫¥â«¬

‡ªª‰∑¥å¢Õß‚ª√μ’π ESAT-6 ·≈– CFP-10 ´÷Ëß

 —ß‡§√“–Àå®“° à«π¢Õß¬’π∫√‘‡«≥ RD1 ·≈–·Õπμ‘‡®π

TB 7.7 (Rv2654) ́ ÷Ëß —ß‡§√“–Àå®“°∫√‘‡«≥ RD11 ¢Õß

chromosomal DNA ¢Õß‡™◊ÈÕ«—≥‚√§ ·Õπμ‘‡®π

‡À≈à“π’È ‰¡àæ∫„π‡™◊ÈÕ Mycobacterium bovis BCG ∑’Ë„™â

∑”«—§´’π BCG ·≈–‡™◊ÈÕ¡—¬‚§·∫§∑’‡√’¬Õ◊Ëπ ¬°‡«âπ‡™◊ÈÕ

Mycobacterium kansasii, Mycobacterium szulgai,

·≈– Mycobacterium marinum(20,21) °“√»÷°…“π’È¡’

«—μ∂ÿª√– ß§å‡æ◊ËÕ√“¬ß“πº≈°“√μ√«®°“√μ‘¥‡™◊ÈÕ

«—≥‚√§‚¥¬μ√«® “√ IFN-γ „πμ—«Õ¬à“ß‡≈◊Õ¥ √–¥—∫ “√

IFN-γ ·≈–º≈°“√μ√«®°“√μ‘¥‡™◊ÈÕ«—≥‚√§ ¥â«¬ QFT-

G-IT „π°≈ÿà¡ª√–™“°√μà“ß Ê  “¡“√∂μ√«®°“√μ‘¥‡™◊ÈÕ

«—≥‚√§¥â«¬ QFT-G-IT μ“¡¢âÕ·π–π”°“√„™â QFT-G-

IT μ√«®«‘π‘®©—¬«—≥‚√§¢Õß»Ÿπ¬å§«∫§ÿ¡‚√§μ‘¥μàÕ

 À√—∞Õ‡¡√‘°“ ‚¥¬‰¡à§√Õ∫§≈ÿ¡°“√«‘‡§√“–Àå§«“¡∂Ÿ°μâÕß

(accuracy) À√◊Õ§«“¡πà“‡™◊ËÕ∂◊Õ (reliability) ¢Õß

°“√μ√«®«—≥‚√§‚¥¬„™â™ÿ¥μ√«®π’È

«‘∏’°“√»÷°…“

°≈ÿà¡ª√–™“°√»÷°…“

∑”°“√‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥μ√«®«‘‡§√“–Àå „π°≈ÿà¡

ª√–™“°√»÷°…“ 3 °≈ÿà¡ √«¡®”π«π 130 μ—«Õ¬à“ß

·∫àß‡ªìπ°≈ÿà¡ºŸâ∑’Ë‰¥â√—∫°“√«‘π‘®©—¬®“°Õ“°“√·≈–ª√–«—μ‘

‡ªìπºŸâªÉ«¬À√◊Õ ß —¬‡ªìπ«—≥‚√§ ®”π«π 60 √“¬ ‡ªìπºŸâ-

ªÉ«¬∑’Ë¡“μ‘¥μàÕ°—∫ ”π—°«—≥‚√§ °√¡§«∫§ÿ¡‚√§ ‰¥â√—∫

°“√μ√«®«‘π‘®©—¬‚¥¬·æ∑¬åºŸâ‡™’Ë¬«™“≠‡©æ“–‡ªìπºŸâªÉ«¬

«—≥‚√§√“¬„À¡à∑’Ë¬—ß‰¡à‰¥â√—∫°“√√—°…“ ‰¡à¡’ª√–«—μ‘‡§¬

‡ªìπ«—≥‚√§·≈–‰¡à‡§¬‰¥â√—∫°“√√—°…“«—≥‚√§¡“°àÕπ ‰¡à

¡’º≈°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√Õ◊Ëπ‡¡◊ËÕ‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥

°≈ÿà¡ºŸâ —¡º— ‚√§ ÷́Ëß¡’ºŸâªÉ«¬«—≥‚√§√à«¡∫â“π ®”π«π 50

√“¬ ‡ªìπ°≈ÿà¡ºŸâ‡ ’Ë¬ßμàÕ°“√μ‘¥‡™◊ÈÕ  ‚¥¬Õ¬Ÿà√à«¡∫â“π°—∫



°“√μ√«®°“√μ‘¥‡™◊ÈÕ«—≥‚√§Õ¬à“ß‡√Á«‚¥¬°“√μ√«® “√·°¡¡“Õ‘π‡μÕ√å‡øÕ√Õπ„πμ—«Õ¬à“ß‡≈◊Õ¥

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

ºŸâªÉ«¬«—≥‚√§√“¬„À¡à∑’Ë‡¢â“√à«¡»÷°…“«‘®—¬ °”Àπ¥„ÀâºŸâ

 —¡º— ‚√§Õ¬Ÿà√à«¡∫â“π°—∫ºŸâªÉ«¬À√◊ÕºŸâ∑’Ë‰¥â√—∫°“√«‘π‘®©—¬

‡ªìπºŸâªÉ«¬«—≥‚√§π“πμ‘¥μàÕ°—π‰¡àπâÕ¬°«à“ 30 «—π °≈ÿà¡

ºŸâ∑’Ë‰¡à¡’Õ“°“√· ¥ß·≈–‰¡à¡’ª√–«—μ‘¡’ºŸâªÉ«¬«—≥‚√§√à«¡

∫â“πÀ√◊Õ™“«μà“ß™“μ‘ ®”π«π 20 √“¬ ‡ªìπºŸâ¡’ ÿ¢¿“æ

·¢Áß·√ß‰¡à¡’Õ“°“√ªÉ«¬„¥¢≥–‡°Á∫μ—«Õ¬à“ß ·≈–¡’°“√

μ‘¥μàÕ°—∫ÀâÕßªØ‘∫—μ‘°“√¡—¬‚§·∫§∑’‡√’¬  ∂“∫—π«‘®—¬

«‘∑¬“»“ μ√å “∏“√≥ ÿ¢ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å

´’Ëßμ√«®«‘‡§√“–Àåμ—«Õ¬à“ß‡≈◊Õ¥ §—¥‡≈◊Õ°ºŸâ‡¢â“√à«¡

‚§√ß°“√∑’Ë¡’§«“¡ ¡—§√„® ·≈–μâÕß°“√∑√“∫º≈‡æ◊ËÕ

μ√«®√à“ß°“¬ ¡’°“√™’È·®ß«‘∏’°“√ªØ‘∫—μ‘„Àâ∑√“∫ ·≈–≈ß

≈“¬¡◊Õ™◊ËÕ„Àâ‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥μ√«®¥â«¬ QFT-G-IT

μ—«Õ¬à“ß´’√—Ë¡À√◊Õæ≈“ ¡“

‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥§√—Èß‡¥’¬« ‚¥¬‡®â“Àπâ“∑’Ë

 “∏“√≥ ÿ¢∑’Ë√—∫º‘¥™Õ∫·≈–™”π“≠°“√ ª√‘¡“≥‡≈◊Õ¥

∑’Ë‡°Á∫ª√–¡“≥ 3-5 ¡‘≈≈‘≈‘μ√ „ à „πÀ≈Õ¥æ‘‡»…

 ”À√—∫‡°Á∫‡≈◊Õ¥ ´÷Ëß¡’À≈Õ¥ TB antigen „πÀ≈Õ¥¡’

·Õπμ‘‡®π‡ªª‰∑¥å¢Õß‚ª√μ’π ESAT-6, CFP-10 ·≈–

TB7.7 ∑’Ë®”‡æ“–μàÕ‡™◊ÈÕ«—≥‚√§ (TB specific antigen)

À≈Õ¥§«∫§ÿ¡ Mitogen „πÀ≈Õ¥¡’·Õπμ‘‡®π Mitogen

(non specific antigen) ∑’Ë‰¡à®”‡æ“–μàÕ‡™◊ÈÕ‡ªìπ posi-

tive control º≈«‘‡§√“–Àå¢ÕßÀ≈Õ¥ Mitogen ®–™à«¬

„π°“√·ª≈º≈‡°’Ë¬«°—∫ ¿“«–¿Ÿ¡‘§ÿâ¡°—π∑—Ë«‰ª °“√®—¥

‡°Á∫·≈–°“√∫à¡μ—«Õ¬à“ß‡≈◊Õ¥∂Ÿ°«‘∏’À√◊Õ‰¡à ·≈–À≈Õ¥

§«∫§ÿ¡ nil (nil control) „πÀ≈Õ¥‰¡à¡’·Õπμ‘‡®π„¥ ‡ªìπ

negative control „ à‡≈◊Õ¥„πÀ≈Õ¥‡≈◊Õ¥∑—Èß 3 À≈Õ¥ Ê

≈– 1 ¡‘≈≈‘≈‘μ√ π”À≈Õ¥‡≈◊Õ¥∑—ÈßÀ¡¥∫à¡„πμŸâ∫à¡∑’Ë‰¡à¡’

· ßÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 16 ™—Ë«‚¡ß

∂÷ß 24 ™—Ë«‚¡ß ·Õπμ‘‡®π∑’Ë®”‡æ“–μàÕ‡™◊ÈÕ«—≥‚√§®–

°√–μÿâπ„Àâ‡´≈≈å T-lymphocyte ¢ÕßºŸâªÉ«¬À√◊ÕºŸâ¡’

°“√μ‘¥‡™◊ÈÕ«—≥‚√§¡’°“√ √â“ß·≈–À≈—Ëß “√ IFN-γ ÕÕ°¡“

®“°π—Èππ”À≈Õ¥‡≈◊Õ¥¡“ªíòπ·¬° ’́√—Ë¡À√◊Õæ≈“ ¡“ ‚¥¬

π”À≈Õ¥‡≈◊Õ¥¡“ªíòπ¥â«¬‡§√◊ËÕßªíòπ‡À«’Ë¬ß∑’Ë§«“¡‡√Á«

3,000 g ‡ªìπ‡«≈“ 15-20 π“∑’ ¥Ÿ¥ à«π∑’Ë‡ªìπæ≈“ ¡“

À√◊Õ´’√—Ë¡„ à„πÀ≈Õ¥æ≈“ μ‘°¢π“¥ 1.5 ¡‘≈≈‘≈‘μ√ ‚¥¬

‡°Á∫μ—«Õ¬à“ß·¬°À≈Õ¥ μ—«Õ¬à“ß∑’Ë∂Ÿ° àß¡“¬—ßÀâÕßªØ‘∫—μ‘

°“√‡æ◊ËÕμ√«®«‘‡§√“–Àåª√‘¡“≥ “√ IFN-γ ¢≥– àß‡°Á∫

√—°…“μ—«Õ¬à“ß∑’ËÕÿ≥À¿Ÿ¡‘ 2-8 Õß»“‡´≈‡´’¬  °“√√Õ

√«¡ àßμ—«Õ¬à“ß‡°Á∫À≈Õ¥æ≈“ ¡“À√◊Õ´’√—Ë¡‰«â∑’Ë¡’Õÿ≥À¿Ÿ¡‘

2-8 Õß»“‡´≈‡´’¬  ‡°Á∫‰¥âπ“π 8  —ª¥“Àå  ”À√—∫°“√

‡°Á∫μ—«Õ¬à“ß√Õ àßμ√«®«‘‡§√“–Àåπ“π°«à“ 8  —ª¥“Àå

‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ -20 Õß»“‡´≈‡´’¬ 

«‘∏’°“√μ√«®À“ “√ IFN-γ μàÕ‡™◊ÈÕ«—≥‚√§

°“√μ√«®À“ IFN-γ μàÕ‡™◊ÈÕ«—≥‚√§„™â‡∑§π‘§ ELISA

‡æ◊ËÕμ√«®«‘‡§√“–Àå√–¥—∫ “√ IFN-γ „π´’√—Ë¡À√◊Õæ≈“ ¡“

Õ“»—¬°“√‡°‘¥ªØ‘°‘√‘¬“√–À«à“ß “√ IFN-γ ·≈–·Õπμ‘‡®π

¢Õß™ÿ¥∑¥ Õ∫ QFT-G-IT ‚¥¬‡μ‘¡´’√—Ë¡À√◊Õæ≈“ ¡“∑’Ë

·¬°‰¥â®“°μ—«Õ¬à“ß‡≈◊Õ¥·≈–‡μ‘¡ conjugate μ“¡§Ÿà¡◊Õ

°“√«‘‡§√“–Àå¢ÕßºŸâº≈‘μ „™â “√≈–≈“¬ IFN-γ ¡“μ√∞“π

(standard control) ∑’Ë∑√“∫§«“¡‡¢â¡¢âπ„π™ÿ¥∑¥ Õ∫

‡ªìπμ—«Õ¬à“ß‡ª√’¬∫‡∑’¬∫ «‘‡§√“–Àå„π microplate ‚¥¬

„π·μà≈–À≈ÿ¡¢Õß microplate ‡°‘¥°“√®—∫°—π¢Õß “√

IFN-γ „π´’√—Ë¡À√◊Õæ≈“ ¡“·≈–·Õπμ‘‡®π ¿“¬À≈—ß∫à¡

‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ≈â“ß·Õπμ‘‡®π à«π∑’Ë‰¡à‡°‘¥ªØ‘°‘√‘¬“

¥â«¬πÈ”¬“≈â“ß °“√μ√«® Õ∫ªØ‘°‘√‘¬“∑”‚¥¬‡μ‘¡ “√μ—Èß

μâπ∫à¡ªØ‘°‘√‘¬“‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß À≈’°‡≈’Ë¬ß°“√∂Ÿ°· ß

ªØ‘°‘√‘¬“∑’Ë‡°‘¥¢÷Èπ√–À«à“ß “√ IFN-γ ·≈–·Õπμ‘‡®π¡’

‡Õπ‰´¡å¬àÕ¬ “√μ—Èßμâπ∑”„Àâ‡°‘¥º≈º≈‘μ¡’ ’πÈ”‡ß‘π ¿“¬

À≈—ßÀ¬ÿ¥ªØ‘°‘√‘¬“ —ß‡°μ‡ÀÁπ°“√‡ª≈’Ë¬π ’®“°πÈ”‡ß‘π

‡ªìπ‡À≈◊Õß ∑”°“√«—¥ª√‘¡“≥¢Õßº≈º≈‘μ®“°ªØ‘°‘√‘¬“∑’Ë

‡°‘¥‰¥â¥â«¬‡§√◊ËÕß spectrophotometer ∑’Ë§«“¡¬“«§≈◊Ëπ

450 π“‚π‡¡μ√ ·≈–§«“¡¬“«§≈◊ËπÕâ“ßÕ‘ß 620 π“‚π-

‡¡μ√ §«“¡‡¢â¡¢âπ¢Õß “√ IFN-γ ·ª√º—π‚¥¬μ√ß°—∫

§«“¡‡¢â¡¢Õß ’∑’Ë‡°‘¥¢÷Èπ «‘‡§√“–Àåª√‘¡“≥ IFN-γ „π

μ—«Õ¬à“ß ‚¥¬°“√ √â“ß°√“ø¡“μ√∞“π√–À«à“ß§«“¡

‡¢â¡¢âπ¢Õß “√ IFN-γ ∑’Ë§«“¡‡¢â¡¢âπ 4.0, 1.0, 0.25 ·≈–

0 Àπà«¬ IU/ml (International Unit/¡‘≈≈‘≈‘μ√) ·≈–§à“

°“√¥Ÿ¥°≈◊π· ß (optical density, OD) ∑’Ë§«“¡¬“«§≈◊Ëπ
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450 nm

°“√§”π«≥À“√–¥—∫ IFN-γ ®“°§à“ OD

§à“‡©≈’Ë¬¢Õß§à“ OD ¢Õß “√≈–≈“¬ IFN-γ

¡“μ√∞“π´÷Ëß«‘‡§√“–Àå 2 ´È” π”§à“‡©≈’Ë¬∑’Ë‰¥â¡“ √â“ß

°√“ø¡“μ√∞“π ‡æ◊ËÕ„™â§”π«≥À“§«“¡‡¢â¡¢âπ¢Õß “√

IFN-γ „πμ—«Õ¬à“ß ‚¥¬ √â“ß°√“ø log (e) - log (e) ´÷Ëß

¡’§à“ mean OD Õ¬Ÿà„π·°π Y ·≈–§à“§«“¡‡¢â¡¢âπ¢Õß

 “√ IFN-γ (IU/ml) Õ¬Ÿà„π·°π X §à“§«“¡‡¢â¡¢âπ¢Õß

 “√ IFN-γ (IU/ml) ¢Õßμ—«Õ¬à“ß´’√—Ë¡À√◊Õæ≈“ ¡“

§”π«≥‰¥â®“°°“√‡ª√’¬∫‡∑’¬∫§à“ OD ¢Õß°√“ø

¡“μ√∞“π°—∫§à“ OD ¢Õßμ—«Õ¬à“ß´’√—Ë¡À√◊Õæ≈“ ¡“

¢ÕßºŸâªÉ«¬

«‘‡§√“–Àå “√≈–≈“¬ IFN-γ ¡“μ√∞“π·≈– √â“ß

°√“ø∑ÿ°§√—Èß¢Õß°“√μ√«®«‘‡§√“–Àåμ—«Õ¬à“ß „π°“√

§«∫§ÿ¡§ÿ≥¿“æ°“√«‘‡§√“–Àå  “√≈–≈“¬ IFN-γ

¡“μ√∞“π∑’Ë§«“¡‡¢â¡¢âπ 4 IU/ml ®–μâÕß¡’§à“ OD ≥

0.600 ∑’Ë§«“¡¬“«§≈◊Ëπ 450 π“‚π‡¡μ√ ·≈– “√≈–≈“¬

IFN-γ ¡“μ√∞“π∑’Ë§«“¡‡¢â¡¢âπ 0 IU/ml ¡’§à“ ≤ 0.150

∑’Ë§«“¡¬“«§≈◊Ëπ 450 π“‚π‡¡μ√

°“√·ª≈º≈°“√∑¥ Õ∫

«‘‡§√“–Àå√–¥—∫ “√ IFN-γ ·≈–·ª≈º≈°“√μ√«®

«‘‡§√“–Àå‡ªìπºŸâμ‘¥‡™◊ÈÕ·≈–‰¡àμ‘¥‡™◊ÈÕ«—≥‚√§‚¥¬„™â

‡°≥±å°“√μ—¥ ‘πμ“¡¢âÕ∫àß™’È¢Õß™ÿ¥∑¥ Õ∫ QFT-G-IT

(μ“√“ß∑’Ë 1) ºŸâ∑’Ëμ‘¥‡™◊ÈÕ„Àâº≈μ√«® QFT-G-IT ‡ªìπ∫«°

®–¡’√–¥—∫ “√ IFN-γ  Ÿß°«à“ 0.35 IU/ml ºŸâ∑’Ë¡’√–¥—∫

 “√ IFN-γ πâÕ¬°«à“ 0.35 IU/ml º≈μ√«® QFT-G-IT

‡ªìπ≈∫ ‡ªìπºŸâ ‰¡àμ‘¥‡™◊ÈÕ«—≥‚√§

„™â ∂‘μ‘‡™‘ßæ√√≥“„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

º≈°“√»÷°…“

√–¥—∫ “√ IFN-γ

®”π«πμ—«Õ¬à“ß‡≈◊Õ¥∑’Ëμ√«®«‘‡§√“–Àå¥â«¬ QFT-IT-

G √«¡ 130 μ—«Õ¬à“ß ®“°°“√μ√«®«‘‡§√“–Àå¢âÕ¡Ÿ≈

√–¥—∫ “√ IFN-γ æ∫«à“ „π°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’Õ“°“√∫àß™’È ‰¥â

√—∫°“√«‘π‘®©—¬‡ªìπºŸâªÉ«¬À√◊Õ ß —¬‡ªìπ«—≥‚√§ ®”π«π 60

μ—«Õ¬à“ß „Àâº≈°“√μ√«®æ∫√–¥—∫ “√ IFN-γ ¡“°°«à“

0.35 IU/ml ®”π«π 50 μ—«Õ¬à“ß §‘¥‡ªìπ√âÕ¬≈– 83.33

°≈ÿà¡ºŸâ —¡º— ‚√§ ’́Ëß¡’ºŸâªÉ«¬«—≥‚√§√à«¡∫â“π ®”π«π 50

μ—«Õ¬à“ß „Àâº≈°“√μ√«®æ∫√–¥—∫ “√ IFN-γ ¡“°°«à“

0.35 IU/ml ®”π«π 14 μ—«Õ¬à“ß §‘¥‡ªìπ√âÕ¬≈– 28

·≈–„π°≈ÿà¡ºŸâ´÷Ëß‰¡à¡’Õ“°“√‰¡à¡’ºŸâªÉ«¬«—≥‚√§√à«¡∫â“π

À√◊Õ™“«μà“ß™“μ‘ ®”π«π 20 μ—«Õ¬à“ß „Àâº≈°“√μ√«®

æ∫√–¥—∫ “√ IFN-γ ¡“°°«à“ 0.35 IU/ml ®”π«π 2

μ“√“ß∑’Ë 1 °“√·ª≈º≈¢Õß°“√μ√«®«‘‡§√“–Àå‡ªìπºŸâμ‘¥‡™◊ÈÕ·≈–‰¡àμ‘¥‡™◊ÈÕ«—≥‚√§®“°√–¥—∫ “√ IFN-γ

Nil TB Antigen minus Mitogen minus QuantiFERON®®®®® Report /

(IU/ml) Nil (IU/ml) Nil (IU/ml) -TB (IU/ml) Interpretation

≤ 8.0 < 0.35 ≥ 0.5 M. tuberculosis

≥ 0.35 and < 25% of nil value ≥ 0.5 Negative infection NOT likely

≥ 0.35 and ≥ 25% of nil value Any Positive M. tuberculosis infection likely

< 0.35 < 0.5 Indeterminate Results are indeterminate
≥ 0.35 and < 25% of nil value < 0.5 for TB-Antigen responsiveness

> 8.0 Any Any

À¡“¬‡Àμÿ IU/ml ¡“®“° International Unit/¡‘≈≈‘≈‘μ√ ‡ªìπÀπà«¬«—¥§«“¡‡¢â¡¢âπ¢Õß “√ IFN-γ



°“√μ√«®°“√μ‘¥‡™◊ÈÕ«—≥‚√§Õ¬à“ß‡√Á«‚¥¬°“√μ√«® “√·°¡¡“Õ‘π‡μÕ√å‡øÕ√Õπ„πμ—«Õ¬à“ß‡≈◊Õ¥

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

μ—«Õ¬à“ß §‘¥‡ªìπ√âÕ¬≈– 10 (μ“√“ß∑’Ë 2)

®“°‡°≥±å°“√·ª≈º≈μ“¡¢âÕ°”Àπ¥¢Õß™ÿ¥μ√«®

QFT-G-IT ¥—ßμ“√“ß∑’Ë 1 ºŸâ∑’Ë¡’√–¥—∫ “√ IFN-γ ‡°‘π°«à“

0.35 IU/ml º≈μ√«® QFT-G-IT ‡ªìπ∫«° ‡ªìπºŸâμ‘¥

‡™◊ÈÕ«—≥‚√§ ¥—ßπ—Èπ„π°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’Õ“°“√‰¥â√—∫°“√

«‘π‘®©—¬®“°Õ“°“√·≈–ª√–«—μ‘‡ªìπºŸâªÉ«¬À√◊Õ ß —¬‡ªìπ

«—≥‚√§ ®”π«π 60 §π ®”π«π 50 „π 60 §π ¡’√–¥—∫ “√

IFN-γ ‡°‘π°«à“ 0.35 IU/ml ¬◊π¬—π¡’°“√μ‘¥‡™◊ÈÕ«—≥‚√§

„π°≈ÿà¡ºŸâ —¡º— ‚√§´÷Ëß¡’ºŸâªÉ«¬«—≥‚√§√à«¡∫â“π ®”π«π 14

„π 50 §π ¡’√–¥—∫ “√ IFN-γ ¡“°°«à“ 0.35 IU/ml ∫àß

™’È‡ªìπºŸâμ‘¥‡™◊ÈÕ«—≥‚√§ ÷́Ëß‰¡à· ¥ßÕ“°“√ ·≈–„π°≈ÿà¡´÷Ëß

‰¡à¡’Õ“°“√‰¡à¡’ª√–«—μ‘¡’ºŸâªÉ«¬«—≥‚√§√à«¡∫â“πÀ√◊Õ‡ªìπ

™“«μà“ß™“μ‘ ®”π«π 2 „π 20 μ—«Õ¬à“ß æ∫√–¥—∫ “√

IFN-γ ¡“°°«à“ 0.35 IU/ml  √ÿªº≈‡ªìπºŸâμ‘¥‡™◊ÈÕ«—≥‚√§

‡™àπ‡¥’¬«°—π

„π°≈ÿà¡ºŸâμ‘¥‡™◊ÈÕ«—≥‚√§∑—ÈßÀ¡¥∑—Èß°≈ÿà¡ºŸâªÉ«¬À√◊ÕºŸâ-

μ“√“ß∑’Ë 2 ®”π«πμ—«Õ¬à“ß„π°≈ÿà¡ª√–™“°√μà“ß Ê ∑’Ë„Àâº≈μ√«®«‘‡§√“–Àå¥â«¬ QFT-G-IT ‡ªìπ∫«°·≈–≈∫ (¡’√–¥—∫ “√ IFN-γ  Ÿß·≈–

μË”°«à“ 0.35 IU/ml μ“¡≈”¥—∫)

√–¥—∫ “√ IFN-γ (IU/ml) ®”π«πμ—«Õ¬à“ß (√âÕ¬≈–)

> 0.35 º≈∫«°

°≈ÿà¡ºŸâªÉ«¬À√◊Õ ß —¬‡ªìπ«—≥‚√§«‘π‘®©—¬®“°Õ“°“√·≈–ª√–«—μ‘ 50 (83.33)

°≈ÿà¡ºŸâ —¡º— ‚√§∑’Ë¡’ºŸâªÉ«¬«—≥‚√§√à«¡∫â“π 14 (28.00)

°≈ÿà¡ºŸâ∑’Ë¡’ ÿ¢¿“æ·¢Áß·√ß·≈–‰¡à¡’ºŸâªÉ«¬«—≥‚√§√à«¡∫â“π 2 (10.00)

< 0.35 º≈≈∫

°≈ÿà¡ºŸâªÉ«¬À√◊Õ ß —¬‡ªìπ«—≥‚√§«‘π‘®©—¬®“°Õ“°“√·≈–ª√–«—μ‘ 10 (16.67)

°≈ÿà¡ºŸâ —¡º— ‚√§∑’Ë¡’ºŸâªÉ«¬«—≥‚√§√à«¡∫â“π 36 (72.00)

°≈ÿà¡ºŸâ∑’Ë¡’ ÿ¢¿“æ·¢Áß·√ß·≈–‰¡à¡’ºŸâªÉ«¬«—≥‚√§√à«¡∫â“π 18 (90.00)

μ“√“ß∑’Ë 3 √–¥—∫ “√ IFN-γ ¢ÕßºŸâμ‘¥‡™◊ÈÕ«—≥‚√§„π°≈ÿà¡„πª√–™“°√μà“ß Ê μ√«®«‘‡§√“–Àå¥â«¬ QFT-G-IT

°≈ÿà¡ºŸâªÉ«¬À√◊Õ ß —¬‡ªìπ«—≥‚√§ °≈ÿà¡ºŸâ —¡º— ‚√§ °≈ÿà¡ºŸâ∑’Ë¡’ ÿ¢¿“æ·¢Áß·√ß
°≈ÿà¡ºŸâμ‘¥‡™◊ÈÕ

«‘π‘®©—¬®“°Õ“°“√·≈–ª√–«—μ‘ ∑’Ë¡’ºŸâªÉ«¬«—≥‚√§√à«¡∫â“π ·≈–‰¡à¡’ºŸâªÉ«¬«—≥‚√§√à«¡∫â“π

√–¥—∫ “√ IFN-γ

> 0.350 IU/ml

0.350 - 0.700 4 1 -

0.701 - 1.000 4 1 1

1.001 - 2.000 8 7 -

2.001 - 5.000 13 - -

5.001 - 7.000 4 1 -

7.001 - 10.000 6 1 -

> 10.000 11 3 1

√«¡ºŸâμ‘¥‡™◊ÈÕ 50 14 2
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«‘®“√≥å
°“√μ√«®«—≥‚√§¥â«¬™ÿ¥μ√«® QuantiFERON-TB

Gold-In tube (QFT-G-IT) ‡ªìπ°“√μ√«®°“√μ‘¥‡™◊ÈÕ

«—≥‚√§®“°°“√μ√«®«—¥√–¥—∫ “√ IFN-γ ∑’Ë®”‡æ“–μàÕ‡™◊ÈÕ

«—≥‚√§ ·Õπμ‘‡®πÀ≈“¬™π‘¥∑’Ë®”‡æ“–μàÕ‡™◊ÈÕ«—≥‚√§

¢Õß™ÿ¥∑¥ Õ∫ ®–°√–μÿâπ°“√ √â“ß “√ IFN-γ ∑’Ë®”‡æ“–

®“° T-lymphocyte „π√–¥—∫∑’Ë·μ°μà“ß°—π√–À«à“ß

°≈ÿà¡ºŸâμ‘¥‡™◊ÈÕ·≈–‰¡àμ‘¥‡™◊ÈÕ«—≥‚√§ ¡’°“√»÷°…“„πμà“ß

ª√–‡∑» ·≈–¡’°“√„™â°“√μ√«®√–¥—∫ “√ IFN-γ ¢Õß

™ÿ¥μ√«®π’È„π°“√μ√«®«‘π‘®©—¬«—≥‚√§ ‚¥¬¡’§«“¡‰«„π

°“√μ√«®«‘‡§√“–Àå·μ°μà“ß°—π(15,17,22,23) Lee ·≈–§≥–

√“¬ß“π§«“¡‰«„π°“√μ√«®«‘π‘®©—¬«—≥‚√§¥â«¬ QFT-G-

IT „πºŸâªÉ«¬√–¬–·æ√à‡™◊ÈÕ√âÕ¬≈– 89(24) ·≈– 83 μ“¡

√“¬ß“π°“√»÷°…“¢Õß Chee ·≈–§≥–(25) °“√„™â™ÿ¥

μ√«®π’È„π°“√μ√«®«‘π‘®©—¬«—≥‚√§¡’·æ√àÀ≈“¬¡“°¢÷Èπ

‡π◊ËÕß®“°μ√«®«—≥‚√§‰¥â®“°‡≈◊Õ¥ „Àâº≈μ√«®√«¥‡√Á«

¡’§«“¡‰«·≈–§«“¡®”‡æ“– Ÿß ‡ªìπ™ÿ¥μ√«®«—≥‚√§∑’Ë

‰¥â√—∫°“√√—∫√Õß‚¥¬ FDA  À√—∞Õ‡¡√‘°“„π §.». 2007

°“√»÷°…“π’È√“¬ß“π°“√μ√«®«—≥‚√§‚¥¬°“√μ√«®

√–¥—∫ “√ IFN-γ ¥â«¬ QFT-G-IT ́ ÷Ëß¬—ß‰¡à‡§¬¡’°“√»÷°…“

·≈–‰¡à¡’°“√„™â™ÿ¥μ√«®«—≥‚√§ QFT-G-IT ¡“°àÕπ„π

ª√–‡∑»‰∑¬  “¡“√∂μ√«®«‘‡§√“–Àå‰¥â‚¥¬¡’º≈μ√«®-

 Õ∫§ÿ≥¿“æ‰¥â‡°≥±å¡“μ√∞“π πÕ°®“°π’È ‰¥â√“¬ß“π

√–¥—∫ “√ IFN-γ ∑’Ë®”‡æ“–μàÕ‡™◊ÈÕ«—≥‚√§„π°≈ÿà¡ª√–™“°√

μà“ß Ê °“√«‘‡§√“–Àå§«“¡∂Ÿ°μâÕß (accuracy) À√◊Õ

§«“¡πà“‡™◊ËÕ∂◊Õ (reliability) ¢Õß°“√μ√«®«—≥‚√§‚¥¬

„™â™ÿ¥μ√«®π’È ®”‡ªìπμâÕß¡’°“√»÷°…“μàÕ ‚¥¬¡’°“√

‡ª√’¬∫‡∑’¬∫º≈μ√«®«‘π‘®©—¬«—≥‚√§°—∫«‘∏’°“√Õ◊Ëπ ‡™àπ

°“√¬âÕ¡‡™◊ÈÕμ‘¥ ’∑π°√¥ ·≈–°“√‡æ“–‡™◊ÈÕ ‡ªìπμâπ

Connell ·≈–§≥–‰¥â√“¬ß“πº≈°“√μ√«® Õ∫§«“¡∂Ÿ°

μâÕß¢Õß°“√μ√«®«‘‡§√“–Àå¥â«¬ QFT-G-IT(14) Õ¬à“ß‰√

°Áμ“¡ºŸâªÉ«¬«—≥‚√§ à«π„À≠à¡’º≈μ√«®‰¡àæ∫‡™◊ÈÕ¬âÕ¡

μ‘¥ ’∑π°√¥„π‡ ¡À– (smear negative) ·≈–‡æ“–

‡™◊ÈÕ‰¡à¢÷Èπ (TB-culture negative) ·≈–Àπ÷Ëß„π “¡¢Õß

ºŸâªÉ«¬«—≥‚√§∑’Ë‰¥â√—∫°“√√—°…“‚¥¬∑—Ë«‰ª‰¡à¡’º≈‡æ“–‡™◊ÈÕ

√Ÿª∑’Ë 1 §à“‡©≈’Ë¬ OD ∑’Ë 450 nm ¢Õß IFN-γ standard ®”π«π

42 §√—Èß ∑’Ë§«“¡‡¢â¡¢âπ 4, 1, 0.25 ·≈– 0 IU/ml
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 ß —¬‡ªìπ«—≥‚√§ ºŸâ —¡º— ‚√§∑’Ë¡’ºŸâªÉ«¬«—≥‚√§√à«¡∫â“π

·≈–ºŸâ¡’ ÿ¢¿“æ·¢Áß·√ß ´÷Ëß¡’√–¥—∫ “√ IFN-γ ¡“°°«à“

0.35 IU/ml ¡’°“√°√–®“¬¢Õß√–¥—∫ “√ IFN-γ · ¥ß

„πμ“√“ß∑’Ë 3 ºŸâªÉ«¬«—≥‚√§ à«π„À≠à¡’√–¥—∫ IFN-γ  Ÿß

¡“° ®”π«π 34 „π 50 §π ¡’√–¥—∫ IFN-γ  Ÿß°«à“ 2.0

IU/ml „π¢≥–∑’Ë°≈ÿà¡ºŸâ —¡º— ‚√§∑’Ë¡’ºŸâªÉ«¬«—≥‚√§√à«¡∫â“π

·≈–°≈ÿà¡ºŸâ¡’ ÿ¢¿“æ·¢Áß·√ß∑’Ë¡’√–¥—∫ “√ IFN-γ  Ÿß°«à“

2.0 IU/ml ¡’®”π«π 5 „π 50 ·≈– 1 „π 20 √“¬ μ“¡

≈”¥—∫ (μ“√“ß∑’Ë 3)

§ÿ≥¿“æ°“√μ√«®«‘‡§√“–Àå

°“√μ√«® “√ IFN-γ ¥â«¬ QFT-G-IT ‡ªìπ°“√

μ√«®«‘‡§√“–Àå‡™‘ßª√‘¡“≥ §à“‡©≈’Ë¬ OD ¢Õß standard

control „™â „π°“√«‘‡§√“–Àå§ÿ≥¿“æ¢Õß°“√μ√«®

«‘‡§√“–Àå ®“°°“√§à“‡©≈’Ë¬ OD ¢Õß standard control

∑’Ë§«“¡‡¢â¡¢âπμà“ß Ê æ∫«à“√–¥—∫ OD ¢Õß standard

control Õ¬Ÿà„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥â¢Õß™ÿ¥∑¥ Õ∫ ‚¥¬¡’

§à“‡©≈’Ë¬ OD ¢Õß standard control ∑’Ë§«“¡‡¢â¡¢âπ 4,

1, 0.25, 0 IU/ml ‡∑à“°—∫ 0.952, 0.272, 0.103 ·≈–

0.047 μ“¡≈”¥—∫ (√Ÿª∑’Ë 1) ‚¥¬‡°≥±å¡“μ√∞“π¢Õß™ÿ¥

∑¥ Õ∫°”Àπ¥«à“ “√≈–≈“¬ IFN-γ ¡“μ√∞“π∑’Ë§«“¡

‡¢â¡¢âπ 4.0 IU/ml ®–μâÕß¡’§à“ OD450 ≥ 0.600 ·≈–∑’Ë 0

IU/ml ¡’§à“ ≤ 0.150

§à“‡©≈’Ë¬ IFN-γγγγγ     standard
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«—≥‚√§(26)  à«πºŸâªÉ«¬«—≥‚√§∑’Ë„Àâº≈μ√«® QFT-G-IT

‡ªìπ≈∫ ¡—°æ∫„πºŸâªÉ«¬«—≥‚√§∑’Ë¡’§«“¡º‘¥ª√°μ‘¢Õß

√–∫∫¿Ÿ¡‘§ÿâ¡°—π ·≈–æ∫„π√“¬∑’ËºŸâªÉ«¬¡’¿“«–¿Ÿ¡‘§ÿâ¡°—π

∫°æ√àÕß ÷́Ëß‡ªìπ«—≥‚√§√–¬–·æ√à‡™◊ÈÕ√à«¡¥â«¬ ‡π◊ËÕß®“°

«‘∏’°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√∑’Ë™à«¬«‘π‘®©—¬«—≥‚√§‰¥â

º≈√«¥‡√Á« ¡’§«“¡ ”§—≠·≈–‡ªìπ∑’ËμâÕß°“√ ‚¥¬‡©æ“–

 ”À√—∫ºŸâªÉ«¬«—≥‚√§∑’Ë«‘π‘®©—¬¬“° ÷́Ëß¡’®”π«π¡“°‡À≈à“π’È

°“√μ√«®°“√μ‘¥‡™◊ÈÕ«—≥‚√§¥â«¬ QFT-G-IT ‡ªìπ«‘∏’

°“√„À¡à ‡¡◊ËÕπ” QFT-G-IT ¡“„™â„π°“√μ√«®«—≥‚√§

„πª√–‡∑»‰∑¬ §«√»÷°…“„π¥â“πμà“ß Ê ‚¥¬‡©æ“–°“√

»÷°…“º≈°“√μ√«®·≈–√–¥—∫ “√ IFN-γ „π°≈ÿà¡

ª√–™“°√∑’Ë ”§—≠ ‡™àπ °≈ÿà¡ºŸâªÉ«¬«—≥‚√§ªÕ¥ °≈ÿà¡ºŸâ

 —¡º— ºŸâªÉ«¬´÷Ëß‡ ’Ë¬ßμàÕ°“√μ‘¥‡™◊ÈÕ ·≈–°≈ÿà¡ª√–™“°√

∑—Ë«‰ª ‡ªìπμâπ ‡æ◊ËÕæ‘®“√≥“‡≈◊Õ°„™â ´÷Ëß¢âÕ∫àß„™âÕ“®π”

¡“„™â√à«¡°—∫«‘∏’°“√μ√«®Õ◊Ëπ „™â√à«¡°—∫À√◊Õ„™â∑¥·∑π«‘∏’

PPD skin test „πªí®®ÿ∫—π ‡æ◊ËÕ™à«¬„Àâ«‘π‘®©—¬«—≥‚√§

‰¥âº≈∂Ÿ°μâÕß √«¥‡√Á«¬‘Ëß¢÷Èπ

°“√«‘‡§√“–Àå√–¥—∫ “√ IFN-γ „π°“√μ√«®«—≥‚√§

¥â«¬ QFT-G-IT ™ÿ¥μ√«®‰¥â°”Àπ¥√–¥—∫ “√ IFN-γ ∑’Ë

§à“ ≥ 0.35 IU/ml ‡ªìπºŸâμ‘¥‡™◊ÈÕ«—≥‚√§ ´÷Ëß§à“°”Àπ¥π’È

∑”„Àâ§«“¡‰«·≈–§«“¡®”‡æ“–„π°“√μ√«®°“√μ‘¥‡™◊ÈÕ

«—≥‚√§¢Õß™ÿ¥μ√«®π’È¡’§à“ Ÿß ÿ¥ „π°“√»÷°…“π’È ‰¥â§—¥

‡≈◊Õ°°≈ÿà¡ª√–™“°√»÷°…“μà“ß Ê 3 °≈ÿà¡ ‰¥â·°à °≈ÿà¡ºŸâ-

ªÉ«¬À√◊Õ ß —¬‡ªìπ«—≥‚√§«‘π‘®©—¬®“°Õ“°“√·≈–ª√–«—μ‘

°≈ÿà¡ºŸâ —¡º— ºŸâªÉ«¬∑’Ë¡’ºŸâªÉ«¬«—≥‚√§√à«¡∫â“π ·≈–°≈ÿà¡ºŸâ-

∑’Ë¡’ ÿ¢¿“æ·¢Áß·√ß ÷́Ëß‰¡à¡’ºŸâªÉ«¬«—≥‚√§√à«¡∫â“πÀ√◊Õ

™“«μà“ß™“μ‘ ºŸâªÉ«¬«—≥‚√§À√◊Õ ß —¬‡ªìπ«—≥‚√§‰¥â√—∫

°“√«‘π‘®©—¬®“°Õ“°“√∑“ß§≈‘π‘°·≈–ª√–«—μ‘ ‰¡à¡’º≈

μ√«®¬◊π¬—π«—≥‚√§‚¥¬°“√‡æ“–‡™◊ÈÕ ºŸâªÉ«¬«—≥‚√§ à«π

„À≠à 50 „π 60 √“¬ (83.33%) ¡’√–¥—∫ “√ IFN-γ  Ÿß

°«à“ 0.35 IU/ml ·≈–§à“‡©≈’Ë¬¢Õß√–¥—∫ “√ IFN-γ „π

°≈ÿà¡ºŸâªÉ«¬«—≥‚√§À√◊Õ ß —¬‡ªìπ«—≥‚√§∑’Ë∑”°“√»÷°…“

«‘®—¬π’È¡’§à“ IU/ml  Ÿß°«à“§à“ 0.35 IU/ml ∑’Ë„™â‡ªìπ

‡°≥±åμ—¥ ‘π‡ªìπºŸâμ‘¥‡™◊ÈÕ«—≥‚√§¡“°‚¥¬¡’§à“‡©≈’Ë¬ 5.217

IU/ml ¡’ºŸâªÉ«¬®”π«π 4 √“¬ ¡’§à“ IFN-γ  Ÿß®π‡°‘π√–¥—∫

«—¥‰¥â (> 20 IU/ml) „π°≈ÿà¡ºŸâªÉ«¬«—≥‚√§À√◊ÕºŸâ ß —¬

‡ªìπ«—≥‚√§∑’Ë‰¥â√—∫°“√«‘π‘®©—¬®“°Õ“°“√«à“‡ªìπ«—≥‚√§

μ√«®æ∫®”π«π 10 „π 60 √“¬ (16.67%) ¡’√–¥—∫ “√

IFN-γ „π√–¥—∫μË”°«à“ 0.35 IU/ml ·≈–¡’§à“‡©≈’Ë¬¢Õß

√–¥—∫ “√ 0.016 IU/ml §«√¡’°“√μ√«®¬◊π¬—π‚¥¬°“√

‡æ“–‡™◊ÈÕ ‡æ◊ËÕ°“√«‘π‘®©—¬ ÿ¥∑â“¬‡ªìπºŸâªÉ«¬«—≥‚√§

®”π«π°’Ë√“¬À√◊Õ¡’°“√μ‘¥μ“¡ºŸâªÉ«¬μàÕ‰ª

°“√„™â QFT-G-IT μ√«®°“√μ‘¥‡™◊ÈÕ„π°≈ÿà¡ºŸâ-

 —¡º— ‚√§‚¥¬¡’ºŸâªÉ«¬«—≥‚√§√à«¡∫â“π´÷Ëß‡ªìπª√–™“°√

°≈ÿà¡‡ ’Ë¬ß °≈ÿà¡ºŸâ —¡º— ‚√§∑’Ë¡’√–¥—∫ “√ IFN-γ  Ÿß‡°‘π

°«à“ 0.35 IU/ml ∫àß™’È‡ªìπºŸâμ‘¥‡™◊ÈÕ«—≥‚√§∑’Ë¬—ß‰¡à· ¥ß

Õ“°“√ ·μà‰¡à®—¥«à“‡ªìπ°≈ÿà¡‡ ’Ë¬ß„π°“√·æ√à‚√§ ‡π◊ËÕß®“°

Õ¬Ÿà„π¿“«–μ‘¥‡™◊ÈÕ§«√¡’°“√μ√«®μ‘¥μ“¡ºŸâμ‘¥‡™◊ÈÕ°≈ÿà¡

‡ ’Ë¬ßπ’È„π°“√§«∫§ÿ¡‚√§μàÕ‰ª ºŸâ —¡º— «—≥‚√§∑’Ë¡’ºŸâªÉ«¬

«—≥‚√§√à«¡∫â“π à«π„À≠à¡’√–¥—∫ “√ IFN-γ πâÕ¬°«à“

0.35 IU/ml (36 „π 50 √“¬) „π°≈ÿà¡ºŸâ¡’ ÿ¢¿“æ·¢Áß

·√ß‰¡à¡’ºŸâªÉ«¬«—≥‚√§√à«¡∫â“π ¡’ 2 „π 20 √“¬ ∑’Ë¡’

√–¥—∫ “√ IFN-γ  Ÿß°«à“ 0.35 IU/ml Õ“®¡’°“√ —¡º— 

‚√§®“°·À≈àßÕ◊Ëπ∑’Ë‰¡à¡’ºŸâªÉ«¬√à«¡∫â“π ´÷Ëß¡’‚Õ°“ ¡“°

‡π◊ËÕß®“°ª√–‡∑»‰∑¬¡’ºŸâªÉ«¬·≈–ºŸâμ‘¥‡™◊ÈÕ«—≥‚√§

®”π«π¡“° °≈ÿà¡§«∫§ÿ¡∑’Ë¥’§«√‡ªìπ°≈ÿà¡ª√–™“°√∑’Ë‰¡à

‡§¬¡’°“√ —¡º— ‚√§‚¥¬Õ“»—¬„πæ◊Èπ∑’Ë‰¡à¡’ªí≠À“«—≥‚√§

Õ¬à“ß‰√°Áμ“¡®“°°“√»÷°…“π’Èæ∫«à“ºŸâªÉ«¬«—≥‚√§ à«π

„À≠à¡’√–¥—∫ “√ IFN-γ  Ÿß°«à“ 0.35 IU/ml ¡“° º≈μ√«®

¬◊π¬—π‚¥¬°“√‡æ“–‡™◊ÈÕ®–π”¡“«‘‡§√“–Àå„π°“√ √ÿªº≈

«‘π‘®©—¬‡ª√’¬∫‡∑’¬∫°—∫º≈μ√«®«‘‡§√“–Àå°“√μ‘¥‡™◊ÈÕ

«—≥‚√§·≈–·¬°ºŸâªÉ«¬√–¬–·æ√à ‚√§®“°ºŸâμ‘¥‡™◊ÈÕ‰¡à

· ¥ßÕ“°“√·≈–ºŸâ ‰¡àμ‘¥‡™◊ÈÕ ‚¥¬„™â√à«¡°—∫°“√μ√«®

Õ“°“√À√◊Õ°“√μ√«®∑“ß§≈‘π‘°Õ◊Ëπ Ê

‡π◊ËÕß®“°μ—«Õ¬à“ßμ√«®‡ªìπ‡≈◊Õ¥·≈–«‘∏’°“√„Àâº≈

μ√«®√«¥‡√Á« °“√„™â«‘∏’°“√π’Èπà“®–¡’ª√–‚¬™πå‚¥¬™à«¬

«‘π‘®©—¬«—≥‚√§ªÕ¥‡¡◊ËÕμâÕß°“√º≈μ√«®¬◊π¬—π∑’Ë√«¥‡√Á«

·≈–¡’§«“¡®”‡æ“– Ÿß „π√“¬∑’Ë‰¡à “¡“√∂‡°Á∫μ—«Õ¬à“ß

‡ ¡À–‰¥â ‡™àπ „π√“¬ºŸâªÉ«¬«—≥‚√§‡¥Á° À√◊Õ„™â‡ªìπ

‡§√◊ËÕß¡◊Õ∑“ßÀâÕßªØ‘∫—μ‘°“√μ√«®«‘π‘®©—¬«—≥‚√§πÕ°



Rapid Diagnosis of Tuberculosis Infection by Detecting Interferon-gamma in Blood Samples

Journal of Health Science 2010 Vol. 19 No. 5820

ªÕ¥´÷Ëß¬“°μàÕ°“√«‘π‘®©—¬ ‚¥¬„™â√à«¡°—∫°“√μ√«®

Õ“°“√À√◊Õ°“√μ√«®∑“ß§≈‘π‘°Õ◊Ëπ Ê

°‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ ‡®â“Àπâ“∑’Ë “∏“√≥ ÿ¢∑’Ë™à«¬¥”‡π‘π°“√

‡°Á∫μ—«Õ¬à“ß ºŸâ√à«¡¡◊Õ„Àâμ—«Õ¬à“ß„π°“√«‘®—¬∑ÿ°∑à“π∑’Ë™à«¬

 π—∫ πÿπ„Àâ°“√»÷°…“«‘®—¬§√—Èßπ’È ”‡√Á®¥â«¬¥’ ·≈–¢Õ¢Õ∫§ÿ≥

 ∂“∫—π«‘®—¬«‘∑¬“»“ μ√å “∏“√≥ ÿ¢ °√¡«‘∑¬“»“ μ√å°“√

·æ∑¬å∑’Ë π—∫ πÿπ‡ß‘π∑ÿπ ”À√—∫°“√»÷°…“π’È

‡Õ° “√Õâ“ßÕ‘ß

1. World Health Organization. TB-a global emergency.
Geneva, Switzerland: World Health Organization; 1994.

2. World Health Organization. Global tuberculosis con-
trol surveillance, planning, financing, 2008. Geneva,
Switzerland: WHO; 2008.

3. Daniel T. The immunology of tuberculosis. Clin Chest
Med 1980; 1:189-201.

4. Raviglione MC, Snider DE Jr, Kochi A. Global epi-
demiology of tuberculosis. Morbidity and mortality of
a worldwide epidemic. JAMA 1995; 273:220-6.

5. Broekmans JF, Migliori GB, Rieder HL, Lees J, Ruutu
P, Loddenkemper R, et al. European framework for
tuberculosis control and elimination in countries with
a low incidence: recommendations of the World Health
Organization (WHO), International Union Against
Tuberculosis and Lung Disease (IUATLD) and Royal
Netherlands Tuberculosis Association (KNCV) Work-
ing Group. Eur Respir J 2002; 19:765-75.

6. Lein D, Reyn FV. In vitro cellular and cytokine re-
sponses to mycobacterial antigen: application to diag-
nosis of tuberculosis infection and assessment of re-
sponse to mycobacterial vaccines. Am J Med Sci 1997;
313:364-71.

7. Harboe M. Antigens of PPD, old tuberculin and auto-
claved Mycobacterium bovis BCG studied by crosses
immunoelectrophoresis. Am Rev Respir Dis 1981;
124:80-7.

8. Snider D. The tuberculin skin test. Am Rev Respir Dis
1982; 125(Suppl.):108-18.

9. American Thoracic Society. Diagnostic standards and
classification or tuberculosis. Am Rev Respir Dis 1990;
142:725-35.

10. Diagnostic standards and classification of tuberculosis
in adults and children. Am J Respir Crit Care Med
2000; 161:1376-95.

11. Desem N, Jones SL. Development of a human gamma
interferon enzyme immunoassay and comparison with
tuberculin skin testing for detection of Mycobacte-
rium tuberculosis infection. Clin Diagn Lab Immunol
1998; 5:531-6.

12. Huebner RE, Schein MF, Bass JB, Jr. The tuberculin
skin test. Clin Infect Dis 1993; 17:968-75.

13. Fenton M, Vermeulen M, Kim S, Burdick M, Strieter
R, Kornfeld H. Induction of gamma interferon pro-
duction in human alveolar macrophages by Mycobac-
terium tuberculosis. Infect Immun 1997; 65:5149-56.

14. Connell TG, Rangaka MX, Curtis N, Wilkinson RJ.
QuantiFERON-TB Gold : state of the art for the diag-
nosis of tuberculosis infection ? Expert Rev Mol Diag
2006; 6:663-7.

15. Pai M, Menzeis D. Interferon-gamma release assays:
what is their role in the diagnosis of active tuberculo-
sis ? Clin Infect Dis 2007; 44:74-7.

16. Pai M, Zwerling A, Menzeis D. Systematic review, t-
cell based assays for the diagnosis of latent tuberculo-
sis infection: an update. Am Intern Med 2008; 149:177-
84.

17. Ravn P, Munk ME, Andersen AB, Lundgren B,
Lundgren JD, Nielsen LN, et al. Prospective evalua-
tion of a whole-blood test using Mycobacterium tu-
berculosis-specific antigens ESAT-6 and CFP-10 for
diagnosis of active tuberculosis. Clin Diagn Lab
Immunol 2005; 12:491-6.

18. Mustafa AS, Amoudy AH, Wilker HG, Abal AT, Ravn
P, Oftung F, et al. Comparison of antigen specific T
cell responses of tuberculosis patients using complex
or single antigens of Mycobacterium tuberculosis. Scand
J Immunol 1998; 48:535-43.

19. Brock I, Weldingh K, Leyten EM, Arend SM, Ravn
P, Andersen P. Specific T-cell epitope for immunoas-
say-based diagnosis of Mycobacterium tuberculosis
infection. J Clin Microbiol 2004; 42:2379-87.

20. Andersen P, Munk ME, Pollock JM, Doherty TM.
Specific immune-based diagnosis of tuberculosis. Lan-
cet 2000; 356:1099-104.

21. Mori T, Sakatani M, Yamagushi F, Takashima T,
Kawabe Y, Nagao K, et al. Specific detection of tu-
berculosis infection with an interferon -gamma assay
using new antigens. Am J Respir Crit Care Med 2004;
170:59-64.

22. Goletti D, Carrara S, Vincenti D, Lange C, Mengoni
F, Mastroianni C, et al. Response to RD1 selected
epitopes is associated to active tuberculosis. Results of
a European multicentre hospital-based study: interim
analysis of a European Tuberculosis network (TB-
NET) study. Eur Respir J 2007; 30:752s.



°“√μ√«®°“√μ‘¥‡™◊ÈÕ«—≥‚√§Õ¬à“ß‡√Á«‚¥¬°“√μ√«® “√·°¡¡“Õ‘π‡μÕ√å‡øÕ√Õπ„πμ—«Õ¬à“ß‡≈◊Õ¥

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

23. Richeldi L. An update on the diagnosis of tuberculosis
infection. Am J Respir Crit Care Med 2006; 174:736-
42.

24. Lee JY, Choi HJ, Park IN, Hong SB, Oh YM, Lim
CM, et al. Comparison of two commercial interferon-
gamma assays for diagnosing Mycobacterium tuber-
culosis infection. Eur Respir J 2006; 28:24-30.

25. Chee CBE, Gan SH, Khinmar KW, Barkham TM, Koh
CK, Liang S, et al. Comparison of sensitivities of two

commercial gamma interferon release assays for pul-
monary tuberculosis. J Clin Microbiol 2008; 46:1935-
40.

26. Jose D, Malu De SG, Juan RM, Irene L, Cristina P,
Alicia L, et al. T-cell responses to the Mycobacterium
tuberculosis-specific antigens in active tuberculosis
patents at the beginning, during, and after anti-tuber-
culosis treatment. Diag Microbiol Infect Dis 2009;
63:43-51.

Abstract Rapid Diagnosis of Tuberculosis Infection by Detecting Interferon-gamma in Blood
Samples
Sopa Srisungngam*, Janisara Rudeeaneksin*, Supanee Boonchu* Dhanida Rieanthong**,
Ronayut Norarat**, Pavongsak Rientrairat**, Arisa Srimusikpo**, Yuthichai Kasetchareon**,
Benjawan Phetsuksiri*
*National Institute of Health, Department of Medical Sciences, ** Bureau of Tuberculosis, Depart-
ment of Disease Control
Journal of Health Science 2010; 19:813-21.

Early and effective diagnosis of tuberculosis has been considered as an essential tool for tuber-
culosis control program.  Among cases of tuberculosis and persons with Mycobacterium tuberculo-
sis infection, there are cell - mediated immune response towards tuberculosis infection, resulted in
production of interferon gamma (IFN-γ) which being triggered by M. tuberculosis specific antigens.
This study was aimed at detection of IFN-γ by using QuantiFERON-TB test to rapidly diagnose M.
tuberculosis infection among study population.  In a group of clinically diagnosed tuberculosis
patients, 50 of 60 subjects had IFN-γ more than 0.35 IU/ml which indicated status of active infec-
tious tuberculosis.  In addition, the results from 50 household contacts showed positive in 14 indi-
viduals indicating asymptomatic tuberculosis infection.  Study in control group of 20 healthy volun-
teers or foreigners revealed 2 individuals having IFN-γ higher than 0.35 IU/ml.  The analysis of the
quality of the assay was performed based on standard soluble IFN-γ that was used to construct
standard curves at the concentrations of 4.0, 1.0, 0.25, and 0 IU/ml in each analysis.  The mean
OD450 of standard controls were 0.930, 0.271, 0.103 and 0.045, respectively which were in an ac-
ceptable range and standards at the concentration of 4.0 IU/ml had a value of OD450 ≥ 0.600 and ≤
0.150 at 0 IU/ml as indicated by the instruction of the test.  Comparing results of diagnosis of
tuberculosis by QuantiFERON-TB and bacteriological examination of samples will confirm the
accuracy of the analytical examination and support clinical diagnosis.  It was concluded that IFN-γ
test by QuantiFERON-TB was useful in rapid diagnosis of active tuberculosis and in early detection
of tuberculosis infection.

Key words: tuberculosis, QuantiFERON-TB, IFN-gamma
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