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∫∑§—¥¬àÕ °“√‡ª√’¬∫‡∑’¬∫°“√µ√«®À“·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ‡≈ª‚µ ‰ª√“¥â«¬«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πµå (IFA) °—∫«‘∏’

Õ‘¡¡Ÿ‚π‡æÕ√åÕÕ°´‘‡¥  (IIP) ®“°µ—«Õ¬à“ß´’√—¡∑’Ë‰¥â®“°ºŸâªÉ«¬‡≈ª‚µ ‰ª‚√´‘  27 µ—«Õ¬à“ß µ—«Õ¬à“ß´’√—¡

§«∫§ÿ¡º≈≈∫ 43 µ—«Õ¬à“ß ®”·π°‡ªìπºŸâ¡’ ÿ¢¿“æ¥’ 10 µ—«Õ¬à“ß ºŸâ∑’ËÕ¬Ÿà„πæ◊Èπ∑’Ë∑’Ë¡’°“√√–∫“¥¢Õß‚√§ 20 µ—«Õ¬à“ß

·≈–ºŸâªÉ«¬¥â«¬‚√§Õ◊Ëπ Ê 13 µ—«Õ¬à“ß æ∫«à“∑—Èß Õß«‘∏’ Õ¥§≈âÕß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (K = 0.97, p <

0.05) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√∑¥ Õ∫√–À«à“ß Õß«‘∏’„π°≈ÿà¡µ—«Õ¬à“ßº≈∫«° æ∫«à“«‘∏’ IIP „Àâº≈∫«°„π

√–¥—∫‰µ‡µÕ√å Ÿß°«à“«‘∏’ IFA √âÕ¬≈– 57.2 (16/28) „π√–¥—∫‡∑à“°—π √âÕ¬≈– 32.1 (9/28) ·≈–„Àâº≈∫«°„π

√–¥—∫µË”°«à“ IFA √âÕ¬≈– 10.7 (3/28) ‚¥¬¡’º≈∫«°ª≈Õ¡ 2 µ—«Õ¬à“ß ®“°µ—«Õ¬à“ßºŸâªÉ«¬‚√§´‘øî≈‘  ·≈–ºŸâ∑’Ë

Õ“»—¬Õ¬Ÿà„πæ◊Èπ∑’Ë°“√√–∫“¥ Õ¬à“ß‰√°Áµ“¡ °“√»÷°…“π”√àÕßπ’È‡æ’¬ß·µà· ¥ß∂÷ß§«“¡‡ªìπ‰ª‰¥â∑’Ë®–π”«‘∏’Õ‘¡¡Ÿ-

‚π‡æÕ√åÕÕ°´‘‡¥ ¡“„™â·∑π«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πµå ‡æ√“–¡’¢âÕ¥’‡Àπ◊Õ°«à“§◊Õ„™â°≈âÕß®ÿ≈∑√√»πå∏√√¡¥“

„π°“√Õà“πº≈·≈–°“√ª√–¬ÿ°µå„™â„π¿“§ π“¡ ∑—Èßπ’ÈµâÕß‡æ‘Ë¡®”π«π°≈ÿà¡µ—«Õ¬à“ß„π°“√»÷°…“ ®÷ß®– √ÿª

ª√– ‘∑∏‘¿“æ¢Õß«‘∏’ IIP „π°“√µ√«®«‘π‘®©—¬‚√§‡≈ª‚µ ‰ª‚√´‘ ‰¥â

§” ”§—≠: ‡≈ª‚µ ‰ª‚√´‘ , Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πµå, Õ‘¡¡Ÿ‚π‡æÕ√åÕÕ°´‘‡¥ 

°“√‡ª√’¬∫‡∑’¬∫°“√µ√«®À“·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ
‡≈ª‚µ ‰ª√“ ¥â«¬«‘∏’ Immunoperoxidase (IIP)
·≈–«‘∏’ Immunofluorescence (IFA) ‡æ◊ËÕ°“√
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2538 ‡ªìπµâπ¡“ ‚¥¬Õ—µ√“ªÉ«¬®“°‡¥‘¡Õ¬Ÿà„π™à«ß 0.07-

0.5 µàÕ· πª√–™“°√ ‰¥â‡æ‘Ë¡¢÷Èπ‡ªìπ 3.84, 3.57 ·≈–

9.87 „π æ.». 2540-2542 µ“¡≈”¥—∫ ·≈–Õ—µ√“ªÉ«¬

µ“¬„π æ.». 2542 æ∫«à“¡’¡“°∂÷ß√âÕ¬≈– 4.38(1) ·≈–

§ß‡¥‘¡ µ√“∫®π∂÷ß æ.». 2548 §◊Õ√âÕ¬≈– 4.4(2) ·≈–

‡π◊ËÕß®“°‚√§π’È ‡ªìπ°≈ÿà¡¢Õß‚√§∑’Ë¡’Õ“°“√¢Õß‰¢â

‡©’¬∫æ≈—π‰¡à∑√“∫ “‡Àµÿ °“√«‘π‘®©—¬®“°Õ“°“√∑“ß

§≈‘π‘°‡æ’¬ßÕ¬à“ß‡¥’¬«‰¡àÕ“®™à«¬·¬°‚√§®“°°≈ÿà¡‚√§∑’Ë

¡’Õ“°“√„°≈â‡§’¬ß°—π‰¥â(3) ®÷ßµâÕßÕ“»—¬°“√µ√«®°√Õß

∑“ßÀâÕßªØ‘∫—µ‘°“√¡“„™â√à«¡°—π  ¥—ßπ—Èπ°“√µ√«®°√Õß

ºŸâªÉ«¬¥â«¬«‘∏’°“√∑’Ë∂Ÿ°µâÕß ·¡àπ¬”·≈–√«¥‡√Á«®–™à«¬

„Àâ “¡“√∂√—°…“ºŸâªÉ«¬‰¥â∑—π∑à«ß∑’´÷Ëß®–∑”„ÀâÕ—µ√“°“√

‡ ’¬™’«‘µ¥â«¬‚√§¥—ß°≈à“«≈¥πâÕ¬≈ß‰¥â
 ”À√—∫«‘∏’°“√µ√«®°√ÕßºŸâªÉ«¬‚√§¥—ß°≈à“«®–„™â

°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√‚¥¬µ√«®À“

·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ‡≈ª‚µ ‰ª√“ ´÷Ëß«‘∏’°“√µ√«®°√Õß
(screening test) ‚¥¬∑—Ë«‰ª®–„™â À≈—°°“√°“√‡°“–°≈ÿà¡

(agglutination) ‰¥â·°à latex agglutination(4), micro-
capsule agglutination(5) À√◊ÕÀ≈—°°“√Õ◊Ëπ Ê ‰¥â·°à

ELISA(6), dot ELISA(7), chemiluminescent(8) ·≈–

immunchromatography(9) ‡ªìπµâπ ·µà«‘∏’¥—ß°≈à“«¬—ß
¡’§«“¡‰«·≈–§«“¡®”‡æ“–∑’Ë ‰¡à Ÿß¡“°π—° µâÕß àß

µ√«®´È”‡æ◊ËÕªÑÕß°—πº≈≈∫ª≈Õ¡ (false negative) µ“¡

√Ÿª·∫∫·π«∑“ß°“√µ√«®«‘π‘®©—¬∑’Ë®—¥∑”‚¥¬ °√¡
«‘∑¬“»“ µ√å°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢(10) ‰¥â

°”Àπ¥„Àâ àßµ√«®´È”¥â«¬«‘∏’ immunofluorescence

assay (IFA) ‚¥¬¡’«‘∏’ MAT ‡ªìπ«‘∏’¡“µ√∞“π¢Õß°“√
∑¥ Õ∫ ·µà‡π◊ËÕß®“°¢âÕ®”°—¥¢Õß«‘∏’ MAT ∑’ËµâÕß„™â

·Õπµ‘‡®π¢Õß‡™◊ÈÕ∑’Ë¡’™’«‘µ„π°“√∑¥ Õ∫ °“√„™â‡«≈“

∑¥ Õ∫π“π ·≈–§«“¡¬ÿàß¬“°¢Õß°“√‡µ√’¬¡·Õπµ‘‡®π
®÷ßπ‘¬¡„™â«‘∏’ IFA ¡“‡ªìπ«‘∏’¡“µ√∞“π¢Õß°“√∑¥ Õ∫·∑π

∑—Èßπ’È‡æ√“–«‘∏’π’È¡’§«“¡‰« Ÿß ·µà¡’¢âÕ®”°—¥§◊ÕµâÕß„™â

°≈âÕß®ÿ≈∑√√»πåø≈ŸÕÕ‡√ ‡´πµå ÷́Ëß¡’√“§“·≈–§à“∫”√ÿß
√—°…“§àÕπ¢â“ß Ÿß Õ’°∑—Èß¬—ßµâÕßÕ“»—¬ºŸâ∑’Ë¡’§«“¡™”π“≠

ß“π„π°“√Õà“πº≈ °“√µ√«®‚¥¬«‘∏’π’È®÷ß¡’‡©æ“–„πÀâÕß

ªØ‘∫—µ‘°“√¢Õß‚√ßæ¬“∫“≈¢π“¥„À≠à ‡™àπ‚√ßæ¬“∫“≈

ª√–®”®—ßÀ«—¥ ‚√ßæ¬“∫“≈»Ÿπ¬åÀ√◊Õ‡©æ“–∑’Ë»Ÿπ¬å

«‘∑¬“»“ µ√å°“√·æ∑¬å‡∑à“π—Èπ

¥â«¬ ¿“æªí≠À“¥—ß°≈à“«§≥–ºŸâ«‘®—¬®÷ß‰¥âæ—≤π“«‘∏’

immunoperoxidase (IIP) ¢÷Èπ ‚¥¬¥—¥·ª≈ß®“°«‘∏’¢Õß

Chimsumang S ·≈–§≥–(11) ´÷Ëß‰¥â„™â«‘∏’¥—ß°≈à“«„π

°“√«‘π‘®©—¬‚√§‡≈ª‚µ ‰ª‚√ ‘́ ·≈–√‘§‡°µ‡ ’́¬ «‘∏’ IIP ‡ªìπ

«‘∏’∑’Ë –¥«°·≈–¡’§«“¡‰« Ÿß‡π◊ËÕß®“°‡ªìπ«‘∏’∑’Ë„™â°“√

µ‘¥©≈“°¥â«¬‡Õπ‰´¡å·≈– “¡“√∂Õà“πº≈‰¥â¥â«¬

°≈âÕß®ÿ≈∑√√»πå∏√√¡¥“ (light microscope) ∑’Ë¡’Õ¬Ÿà

·≈â«„πÀâÕßªØ‘∫—µ‘°“√ √«¡∂÷ß “¡“√∂π”¡“„™â„π°“√

µ√«®°√Õß¿“§ π“¡‰¥âÕ’°¥â«¬ °“√ª√–‡¡‘π«‘∏’¥—ß°≈à“«

‰¥â»÷°…“‡ª√’¬∫‡∑’¬∫°—∫«‘∏’ IFA ‡æ◊ËÕ∑’Ë®–»÷°…“§«“¡
 Õ¥§≈âÕß√–À«à“ß Õß«‘∏’´÷Ëß¡’°“√‡µ√’¬¡·Õπµ‘‡®π„π

≈—°…≥–‡¥’¬«°—π ¥—ßπ—Èπ∂â“«‘∏’ IIP ∑’Ëæ—≤π“¢÷Èπ¡’§«“¡

 Õ¥§≈âÕß√à«¡°—π°—∫«‘∏’ IFA °Á®– “¡“√∂π”«‘∏’¥—ß°≈à“«
¡“ª√–¬ÿ°µå„™â·∑π°—π‰¥â „πÀâÕßªØ‘∫—µ‘°“√¢Õß‚√ß-

æ¬“∫“≈∑—Ë«‰ª√«¡∂÷ß‚√ßæ¬“∫“≈™ÿ¡™π  ´÷Ëß®–¡’
ª√–‚¬™πå„π°“√™à«¬µ√«®°√Õß‚√§‡≈ª‚µ ‰ª‚√´‘ 

«‘∏’°“√»÷°…“

°≈ÿà¡µ—«Õ¬à“ß

°≈ÿà¡µ—«Õ¬à“ß∑—ÈßÀ¡¥ 70 µ—«Õ¬à“ß ·∫àß‡ªìπ 2 °≈ÿà¡

¥—ßπ’È

1. °≈ÿà¡µ—«Õ¬à“ß§«∫§ÿ¡º≈∫«° ®”π«π 27 µ—«Õ¬à“ß
´÷Ëß„Àâº≈∫«°µàÕ°“√∑¥ Õ∫¥â«¬«‘∏’ IFA ®“°»Ÿπ¬å«‘∑¬“-

»“ µ√å°“√·æ∑¬åÕÿ¥√∏“π’ ®—ßÀ«—¥Õÿ¥√∏“π’

2. °≈ÿà¡µ—«Õ¬à“ß§«∫§ÿ¡º≈≈∫ ®”π«π 43 µ—«Õ¬à“ß

ª√–°Õ∫¥â«¬

2.1 °≈ÿà¡µ—«Õ¬à“ßπÈ”‡À≈◊Õß¢ÕßºŸâ∑’Ë¡’ ÿ¢¿“æ¥’

„π®—ßÀ«—¥ ¡ÿ∑√ª√“°“√∑’Ë¡“√—∫∫√‘°“√°“√µ√«® ÿ¢¿“æ

¢Õß¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√µ‘ ®”π«π 10

µ—«Õ¬à“ß

2.2 °≈ÿà¡µ—«Õ¬à“ßπÈ”‡À≈◊Õß¢ÕßºŸâ∑’ËÕ¬Ÿà„πæ◊Èπ∑’Ë
∑’Ë ¡’ °“√√–∫“¥¢Õß‚√§µ“¡¢âÕ¡Ÿ≈¢Õß°√–∑√«ß



°“√‡ª√’¬∫‡∑’¬∫°“√µ√«®À“·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ‡≈ª‚µ ‰ª√“ ¥â«¬«‘∏’ Immunoperoxidase (IIP) ·≈–«‘∏’ Immunofluorescence

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÚ ªï∑’Ë Ò¯ ©∫—∫∑’Ë Û Ùı˜

 “∏“√≥ ÿ¢(12) ª√–°Õ∫¥â«¬®—ßÀ«—¥∫ÿ√’√—¡¬å Õÿ∫≈√“™∏“π’

Õ”π“®‡®√‘≠ ‡≈¬ ™—¬¿Ÿ¡‘ π§√æπ¡ √âÕ¬‡ÕÁ¥ ¢Õπ·°àπ

 °≈π§√ Õÿ¥√∏“π’ ·≈–¡À“ “√§“¡ ®”π«π 20 µ—«Õ¬à“ß

2.3 °≈ÿà¡µ—«Õ¬à“ßπÈ”‡À≈◊Õß¢ÕßºŸâªÉ«¬¥â«¬‚√§

Õ◊Ëπ Ê ∑’Ë‰¡à„™à‡≈ª‚µ ‰ª‚√ ‘́ ®”π«π 13 µ—«Õ¬à“ß∑’Ë„Àâ

º≈°“√∑¥ Õ∫‡ªìπ∫«°°—∫°“√∑¥ Õ∫µàÕ‰ªπ’È §◊Õ VDRL,

TPHA, FTA-ABS, RF, ASO, Widal test, Weil-Felix

test, Heterophile ·≈– Dengue IgG ®”π«π 13 µ—«Õ¬à“ß

®“°»Ÿπ¬å«‘∑¬“»“ µ√å°“√·æ∑¬åÕÿ¥√∏“π’ ®—ßÀ«—¥Õÿ¥√∏“π’

·≈–∫√‘…—∑‡Õ°™π·ÀàßÀπ÷Ëß

√–¬–‡«≈“∑’Ë»÷°…“

„π√–À«à“ß ‡¥◊Õπ°ÿ¡¿“æ—π∏å - ¡‘∂ÿπ“¬π æ.».

2551
«‘∏’°“√µ√«®

π”µ—«Õ¬à“ß∑¥ Õ∫∑—ÈßÀ¡¥¡“µ√«®¥â«¬«‘∏’ IFA

µ“¡«‘∏’°“√»÷°…“¢Õß»√“«ÿ∏ ·≈–§≥–(13) ‡ª√’¬∫‡∑’¬∫
°—∫«‘∏’ IIP ∑’Ë¥—¥·ª≈ß®“°«‘∏’¢Õß Chimsumang S ·≈–

§≥–(11)

«‘∏’ IFA

„™â·Õπµ‘‡®π¢Õß‡™◊ÈÕ‡≈ª‚µ ‰ª√“‡§≈◊Õ∫∫π

 ‰≈¥åÀ≈ÿ¡ ·≈â«À¬¥µ—«Õ¬à“ß´’√—¡∑¥ Õ∫≈ß‰ª „π°√≥’
º≈∫«° ·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ‡≈ª‚µ ‰ª√“„π´’√—¡ºŸâªÉ«¬®–

∑”ªØ‘°‘√‘¬“°—∫·Õπµ‘‡®π¢Õß‡™◊ÈÕ∑’Ë‡§≈◊Õ∫∫π ‰≈¥åÀ≈ÿ¡

≈â“ß¥â«¬ PBS ·≈â«µ√«®«—¥ªØ‘°‘√‘¬“¥â«¬ “√‡√◊Õß· ß

fluorescein labeled anti-human IgM À√◊Õ IgG ¥Ÿ

°“√‡√◊Õß· ß¥â«¬°≈âÕß®ÿ≈∑√√»πå‡√◊Õß· ß (fluores-

cence microscope) ®–‡ÀÁπµ—«‡™◊ÈÕ‡√◊Õß· ß ’‡¢’¬«∫π

æ◊Èπ ’¥”

«‘∏’ IIP

„™â·Õπµ‘‡®π¢Õß‡™◊ÈÕ‡≈ª‚µ ‰ª√“‡§≈◊Õ∫∫π

 ‰≈¥åÀ≈ÿ¡ ·≈â«À¬¥µ—«Õ¬à“ß´’√—¡∑¥ Õ∫≈ß‰ª „π°√≥’

º≈∫«° ·Õπµ‘∫Õ¥’„π´’√—¡ºŸâªÉ«¬®–∑”ªØ‘°‘√‘¬“°—∫

·Õπµ‘‡®π¢Õß‡™◊ÈÕ∑’Ë‡§≈◊Õ∫∫π ‰≈¥åÀ≈ÿ¡‡™àπ‡¥’¬«°—∫«‘∏’

IFA ®“°π—Èπ≈â“ß¥â«¬ PBS ‡µ‘¡ enzyme labeled anti-

human IgM À√◊Õ IgG ·≈â«µ√«®«—¥ªØ‘°‘√‘¬“∑¥ Õ∫¥â«¬

insoluble sustrate §◊Õ AEC Õà“πº≈‚¥¬¥Ÿ ’∑’Ë‡°‘¥¢÷Èπ

¥â«¬°≈âÕß®ÿ≈∑√√»πå∏√√¡¥“ (light microscope) ®–
‡ÀÁπµ—«‡™◊ÈÕµ‘¥ ’·¥ß∫π ‰≈¥å

 ∂‘µ‘

«‘‡§√“–Àå§«“¡ Õ¥§≈âÕß√–À«à“ß∑—Èß Õß«‘∏’
¥â«¬ ∂‘µ‘ Kappa analysis ·≈– McNemarûs chi square

‡°≥±å°“√µ—¥ ‘π‚√§
«‘∏’ IFA titer ≥ 1:100

«‘∏’ IIP titer ≥ 1:100

º≈°“√»÷°…“

«‘∏’ IIP ‡¡◊ËÕπ”¡“∑¥ Õ∫°—∫°≈ÿà¡µ—«Õ¬à“ß§«∫§ÿ¡

„Àâº≈∫«°·≈–≈∫· ¥ß¥—ß√Ÿª∑’Ë 1

√Ÿª∑’Ë 1 µ—«Õ¬à“ßº≈∫«°·≈–≈∫‚¥¬«‘∏’ IIP

º≈∫«° º≈≈∫
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«‘∏’ IFA ‡¡◊ËÕπ”¡“∑¥ Õ∫°—∫°≈ÿà¡µ—«Õ¬à“ß§«∫§ÿ¡

„Àâº≈∫«°·≈–≈∫· ¥ß¥—ß√Ÿª∑’Ë 2

º≈°“√∑¥ Õ∫µ—«Õ¬à“ß∑’Ë„™â„π°“√»÷°…“®”π«π 70

µ—«Õ¬à“ß ¥â«¬«‘∏’ IFA ·≈–«‘∏’ IIP · ¥ß„πµ“√“ß∑’Ë 1

æ∫«à“ °≈ÿà¡µ—«Õ¬à“ßº≈∫«°„Àâº≈∫«°∑—Èß«‘∏’ IFA ·≈–

IIP ∑—ÈßÀ¡¥ „π¢≥–∑’Ë°≈ÿà¡µ—«Õ¬à“ßº≈≈∫„Àâº≈∫«°¥â«¬

«‘∏’ IFA 1 µ—«Õ¬à“ß ´÷Ëß‡ªìπ´’√—¡¢ÕßºŸâ∑’ËÕ¬Ÿà„πæ◊Èπ∑’Ë°“√

√–∫“¥®“°®—ßÀ«—¥¡À“ “√§“¡ ·≈–„Àâº≈∫«°¥â«¬«‘∏’ IIP

2 µ—«Õ¬à“ß ‚¥¬∑’Ë 1 µ—«Õ¬à“ßπ—Èπ‡ªìπµ—«Õ¬à“ß‡¥’¬«°—∫ 1

µ—«Õ¬à“ß∑’Ë„Àâº≈∫«°‚¥¬«‘∏’ IFA  à«πÕ’° 1 µ—«Õ¬à“ß ‡ªìπ

´’√—¡¢ÕßºŸâ∑’Ë„Àâº≈∫«°°—∫°“√∑¥ Õ∫ VDRL ·≈– TPHA

¥—ßπ—Èπ‡¡◊ËÕπ”º≈°“√∑¥ Õ∫¢Õß∑—Èß Õß«‘∏’¡“§”π«≥

‡æ◊ËÕÀ“§«“¡ Õ¥§≈âÕß æ∫«à“¡’§à“§«“¡ Õ¥§≈âÕß„π

√–¥—∫ Ÿß¡“°¥â«¬ ∂‘µ‘ Kappa = 0.97 Õ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘∑’Ë p < 0.05 (µ“√“ß∑’Ë 2)

‡¡◊ËÕπ”º≈°“√»÷°…“„π√–¥—∫ titer ¢Õß°≈ÿà¡

µ—«Õ¬à“ßº≈∫«°∑—Èß 28 µ—«Õ¬à“ß ·≈–µ—«Õ¬à“ßº≈≈∫ 1

µ—«Õ¬à“ß∑’Ë„Àâº≈°“√∑¥ Õ∫∑—Èß«‘∏’ IIP ·≈– IFA ‡ªìπ

∫«°¡“‡ª√’¬∫‡∑’¬∫„π‡™‘ß°÷Ëßª√‘¡“≥ (semi quantitative)

‡æ◊ËÕª√–‡¡‘π§«“¡‰«¢Õß°“√∑¥ Õ∫√–À«à“ß Õß«‘∏’ º≈

∑’Ë‰¥â· ¥ß¥—ßµ“√“ß∑’Ë 3 4 ·≈– 5

®“°µ“√“ß∑’Ë 3 4 ·≈– 5 ´÷Ëß„™âµ—«Õ¬à“ß∑¥ Õ∫

®”π«π 28 µ—«Õ¬à“ß æ∫«à“ „Àâº≈°“√µ√«®„π√–¥—∫‰µ-

‡µÕ√å‡∑à“°—π®”π«π 9 µ—«Õ¬à“ß §‘¥‡ªìπ√âÕ¬≈– 32.1 (9/

28) «‘∏’ IIP „Àâº≈°“√µ√«®„π√–¥—∫‰µ‡µÕ√å∑’Ë Ÿß°«à“«‘∏’

IFA ‡ªìπ®”π«π 16 µ—«Õ¬à“ß §‘¥‡ªìπ√âÕ¬≈– 57.2 ·≈–

√Ÿª∑’Ë 2 µ—«Õ¬à“ßº≈∫«°·≈–≈∫‚¥¬«‘∏’ IFA

µ“√“ß∑’Ë 1 º≈°“√∑¥ Õ∫¥â«¬«‘∏’ IFA ·≈– IIP „π°≈ÿà¡µ—«Õ¬à“ßª√–‡¿∑µà“ß Ê

«‘∏’ IFA «‘∏’ IIP

°≈ÿà¡µ—«Õ¬à“ß/®”π«πµ—«Õ¬à“ß √“¬≈–‡Õ’¬¥/®”π«πµ—«Õ¬à“ß
+ - + -

1. °≈ÿà¡µ—«Õ¬à“ßº≈∫«° (27) ’́√—¡ºŸâ∑’Ë„Àâº≈∫«°‚¥¬«‘∏’ IFA 27 0 27 0

2. °≈ÿà¡µ—«Õ¬à“ßº≈≈∫ (43) - ’́√—¡ºŸâ∑’Ë¡’ ÿ¢¿“æ¥’ (10) 0 10 0 10

- ’́√—¡ºŸâ∑’ËÕ¬Ÿà„πæ◊Èπ∑’Ë°“√√–∫“¥ (20) 1 19 1 19

- ’́√—¡ºŸâ∑’Ë„Àâº≈°“√µ√«®‡ªìπ∫«°¥â«¬‚√§Õ◊Ëπ Ê (13) 0 13 1 12

√«¡∑—Èß ‘Èπ 70 µ—«Õ¬à“ß 28 42 29 41

º≈∫«° º≈≈∫



°“√‡ª√’¬∫‡∑’¬∫°“√µ√«®À“·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ‡≈ª‚µ ‰ª√“ ¥â«¬«‘∏’ Immunoperoxidase (IIP) ·≈–«‘∏’ Immunofluorescence

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÚ ªï∑’Ë Ò¯ ©∫—∫∑’Ë Û Ùı˘

„Àâº≈°“√µ√«®„π√–¥—∫‰µ‡µÕ√åπâÕ¬°«à“«‘∏’ IFA ®”π«π

3 µ—«Õ¬à“ß §‘¥‡ªìπ√âÕ¬≈– 10.7

«‘®“√≥å

®“°√“¬ß“π°“√√–∫“¥¢Õß‚√§‡≈ª‚µ ‰ª‚√ ‘́  µ—Èß

·µà æ.». 2539 ‡ªìπµâπ¡“ · ¥ß„Àâ‡ÀÁπ«à“¡’®”π«π ºŸâ-

ªÉ«¬‡æ‘Ë¡¡“°¢÷Èπ∑ÿ°ªï ‚¥¬¡“°°«à“√âÕ¬≈– 90 ¢ÕßºŸâªÉ«¬

∑—ÈßÀ¡¥Õ“»—¬Õ¬Ÿà „π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ‚¥¬

‡©æ“–®—ßÀ«—¥∫ÿ√’√—¡¬å  ÿ√‘π∑√å ¢Õπ·°àπ ¡À“ “√§“¡

™—¬¿Ÿ¡‘ π§√√“™ ’¡“ °“Ã ‘π∏å ‡≈¬ ·≈–√âÕ¬‡ÕÁ¥(12) ´÷Ëß

‡ªìπæ◊Èπ∑’Ë°“√‡°…µ√ ª√–™“°√ à«π„À≠à‡ªìπ‡°…µ√°√

Õ“»—¬Õ¬Ÿà„π∑âÕß∂‘Ëπ∑ÿ√°—π¥“√ °“√µ√«®«‘π‘®©—¬‚√§‰¥â

µ—Èß·µà√–¬–‡∫◊ÈÕßµâπ®÷ß‡ªìπ ‘Ëß ”§—≠„π°“√„Àâ°“√√—°…“
·≈–§«∫§ÿ¡‚√§π’È ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

·π«∑“ß°“√™—π Ÿµ√‚√§π’È¢Õß°√–∑√«ß “∏“√≥-

 ÿ¢(10) °”Àπ¥„Àâµ√«®°√Õß‚¥¬À≈—°°“√∑’Ë∑”‰¥âßà“¬
 –¥«° ¡’§«“¡‰«∑’Ë‡À¡“– ¡·≈–‡¡◊ËÕ„Àâº≈≈∫®“°°“√

∑¥ Õ∫‚¥¬∑’ËºŸâªÉ«¬¡’Õ“°“√πà“ ß —¬„Àâ àßµ√«®¬◊π¬—π

¥â«¬À≈—°°“√ IFA ∑’Ë¡’§«“¡®”‡æ“– Ÿß  ·µà„πªí®®ÿ∫—π
À≈—°°“√ ¥—ß°≈à“«¡’ „Àâ∫√‘°“√µ√«®‡©æ“–∑’Ë»Ÿπ¬å

«‘∑¬“»“ µ√å°“√·æ∑¬å‡∑à“π—Èπ ‡æ√“–µâÕß„™âÕÿª°√≥å„π

°“√Õà“πº≈‡©æ“–§◊Õ°≈âÕß®ÿ≈∑√√»πåø≈ŸÕÕ‡√ ‡´πµå

·≈–µâÕß„™âºŸâ™”π“≠‡©æ“–„π°“√Õà“πº≈ ∑”„Àâ°“√

¬◊π¬—πº≈¥—ß°≈à“«µâÕß‡ ’¬‡«≈“„π°“√π” àß·≈–√Õº≈

°“√µ√«® ÷́Ëß àßº≈‚¥¬µ√ßµàÕ°“√µ—¥ ‘π„®¢Õß·æ∑¬å
„π°“√√—°…“ºŸâªÉ«¬ À≈—°°“√ IIP ®÷ß‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë

πà“ π„®„π°“√π”¡“„™â ”À√—∫µ√«®√à«¡°—∫À≈—°°“√

µ√«®°√ÕßÕ◊Ëπ„π°“√®”·π°ºŸâªÉ«¬‡≈ª‚µ ‰ª‚√ ‘́ ‡∫◊ÈÕß

µâπ·∑πÀ≈—°°“√ IFA ‡π◊ËÕß®“°°“√Õà“πº≈°“√∑¥ Õ∫

¥â«¬À≈—°°“√ IIP „™â°—∫°≈âÕß®ÿ≈∑√√»πå∏√√¡¥“ (light

microscope) ∑’Ë¡’„™â∑—Ë«‰ª„πÀâÕßªØ‘∫—µ‘°“√¢Õß‚√ß-

æ¬“∫“≈™ÿ¡™π·≈–‚√ßæ¬“∫“≈∑—Ë«‰ª

ºŸâ«‘®—¬‰¥â∑”°“√»÷°…“‡ª√’¬∫‡∑’¬∫√–À«à“ß Õß«‘∏’

æ∫«à“ ¡’§«“¡ Õ¥§≈âÕß°—π„π√–¥—∫ Ÿß Õ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ (K = 0.97, p < 0.05) √«¡∂÷ß‡¡◊ËÕ

µ“√“ß∑’Ë 2 §«“¡ Õ¥§≈âÕß√–À«à“ß«‘∏’ Indirect Immunoperoxi-

dase (IIP) ·≈–«‘∏’ Indirect Immunofluorescence (IFA)

IFA

IIP √«¡
Positive Negative

Positive 28 1 29

Negative 0 41 41

√«¡ 28 42 70

µ“√“ß∑’Ë 3 º≈¢Õß°“√∑¥ Õ∫‚¥¬«‘∏’ IIP ·≈– IFA ∑’Ë¡’‰µ‡µÕ√å

‡∑à“°—π®”π«π 9 µ—«Õ¬à“ß

√–¥—∫‰µ‡µÕ√å ®”π«π (µ—«Õ¬à“ß)

1 : 100 3

1 : 800 1

1 : 1600 2

> 1 : 1600 3

µ“√“ß∑’Ë 4 ‡ª√’¬∫‡∑’¬∫º≈¢Õß°“√∑¥ Õ∫√–À«à“ß«‘∏’ IIP ·≈–

IFA ∑’Ë‰µ‡µÕ√å¢Õß«‘∏’ IIP ¡“°°«à“ «‘∏’ IFA ®”π«π

16 µ—«Õ¬à“ß

IIP IFA ®”π«π (µ—«Õ¬à“ß)

1:200 1:100 8

1:400 1:100 1

1:400 1:200 4

1:800 1:400 2

1:1600 1:800 1

µ“√“ß∑’Ë 5 ‡ª√’¬∫‡∑’¬∫º≈¢Õß°“√∑¥ Õ∫√–À«à“ß«‘∏’ IIP ·≈–

IFA ∑’Ë‰µ‡µÕ√å¢Õß«‘∏’ IIP πâÕ¬°«à“ «‘∏’ IFA ®”π«π

3 µ—«Õ¬à“ß

IIP IFA ®”π«π (µ—«Õ¬à“ß)

1:100 1:200 1

1:100 1:400 1

1:400 1:1600 1
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æ‘®“√≥“√–¥—∫°“√‡®◊Õ®“ß¢Õßµ—«Õ¬à“ß àßµ√«®„π

µ“√“ß∑’Ë 3, 4 ·≈– 5 ´÷Ëßæ∫µ—«Õ¬à“ß∑’Ë„Àâº≈∫«°∑’Ë

√–¥—∫‰µ‡µÕ√åµà“ß°—π «‘∏’ IIP  “¡“√∂µ√«®æ∫‰¥â„π

√–¥—∫∑’Ë Ÿß°«à“∂÷ß√âÕ¬≈– 57.2 Õ¬à“ß‰√°Áµ“¡ ®“°°“√

»÷°…“π’Èæ∫«à“«‘∏’ IIP „Àâº≈∫«°ª≈Õ¡‡°‘¥¢÷Èπ¡“°°«à“«‘∏’

IFA ‚¥¬ 1 µ—«Õ¬à“ß®“° 2 µ—«Õ¬à“ß∑’Ë„Àâº≈∫«° ‡ªìπ

µ—«Õ¬à“ß¢ÕßºŸâªÉ«¬‚√§ ‘́øî≈‘ ´÷Ëß ®“°°“√»÷°…“¢Õß

Appassakij H(14) √“¬ß“π«à“‡°‘¥º≈∫«°¢â“¡°≈ÿà¡

√–À«à“ßºŸâªÉ«¬‚√§‡≈ª‚µ ‰ª‚√ ‘́ °—∫ºŸâªÉ«¬´‘øî≈‘ ‡¡◊ËÕ

∑¥ Õ∫¥â«¬«‘∏’∑“ß ’́‚√‚≈¬’‰¥â ‡π◊ËÕß®“°‚§√ß √â“ß¢Õß

‡™◊ÈÕ¡’≈—°…≥–§≈â“¬§≈÷ß°—π ‚¥¬„πß“π«‘®—¬π’È„™âµ—«Õ¬à“ß

ºŸâªÉ«¬∑’Ë „Àâº≈°“√µ√«®«‘π‘®©—¬´‘øî≈‘ ‡ªìπ∫«°∂÷ßÀ°

µ—«Õ¬à“ß ·µà„Àâº≈∫«°‡°‘¥¢÷Èπ‡æ’¬ßÀπ÷Ëßµ—«Õ¬à“ß‡∑à“π—Èπ
„π¢≥–∑’Ëß“π«‘®—¬¢Õß Chimsumang S ·≈–§≥–(11) °Á

æ∫µ—«Õ¬à“ßº≈∫«°ª≈Õ¡‡°‘¥¢÷Èπ®“°‚√§ ‘́øî≈‘ ‡™àπ

‡¥’¬«°—π®”π«π 2 µ—«Õ¬à“ß®“° 5 µ—«Õ¬à“ß∑¥ Õ∫ ·≈–
æ∫«à“‡°‘¥º≈∫«°ª≈Õ¡¢÷Èπ°—∫µ—«Õ¬à“ß àßµ√«®¢ÕßºŸâªÉ«¬

‚√§ §√—∫‰∑øí  ¡“≈“‡√’¬ ·≈–‰∑øÕ¬¥åÕ’°¥â«¬
„πµ—«Õ¬à“ß∑’Ë„Àâº≈∫«°ª≈Õ¡Õ’° 1 µ—«Õ¬à“ß ‡ªìπ

µ—«Õ¬à“ß®“°ºŸâ∑’Ë‰¡à¡’Õ“°“√¢Õß‚√§‡≈ª‚µ ‰ª‚√ ‘́  ®“°

¢âÕ¡Ÿ≈ª√–«—µ‘æ∫«à“¡’Õ“™’æ‡°…µ√°√·≈–Õ“»—¬Õ¬Ÿà„π
®—ßÀ«—¥¡À“ “√§“¡ ÷́Ëß‡ªìπæ◊Èπ∑’Ë°“√√–∫“¥ ‚¥¬„Àâº≈

∫«°ª≈Õ¡∑—Èß«‘∏’ IFA ·≈– IIP ·≈–‡ªìπº≈∫«°∑’Ë√–¥—∫

‰µ‡µÕ√åµË” (weak positive) ∑—Èß Õß«‘∏’§◊Õ 1:100 ´÷Ëß
„π°√≥’π’ÈÕ“®®–‡ªìπºŸâ∑’Ë ‡§¬ —¡º— ‡™◊ÈÕ·≈– √â“ß

·Õπµ‘∫Õ¥’µàÕ‡™◊ÈÕ„π√–¥—∫µË” Ê ®÷ß∑”„Àâº≈°“√µ√«®

‡ªìπ∫«°‡¡◊ËÕ„™âº≈®ÿ¥µ—¥ (cut off) ¢Õß°“√∑¥ Õ∫π’È‡ªìπ

1 :100

®“°°“√»÷°…“¢Õß Chimsumang S ·≈–§≥–(11)

‰¥â„™â·Õπµ‘‡®π∑’Ë‡µ√’¬¡¢÷Èπ®“°‡™◊ÈÕ Leptospira biflexa

serovar Patoc ‚¥¬°“√µ√«®À“·Õπµ‘∫Õ¥’™π‘¥ IgG,

IgM ·≈– IgA ‡¡◊ËÕπ”¡“‡ª√’¬∫‡∑’¬∫√–À«à“ß Õß«‘∏’

‚¥¬„™â®ÿ¥µ—¥µà“ß°—π∑’Ë√–¥—∫ 1:100, 1:200 ·≈– 1:400

´÷Ëßæ∫«à“‡¡◊ËÕ‡≈◊Õ°„™â®ÿ¥µ—¥∑’Ë Ÿß¢÷Èπ°Á®–∑”„Àâ§à“§«“¡

®”‡æ“–¢Õß°“√∑¥ Õ∫ Ÿß¢÷Èπ·µà„π¢≥–‡¥’¬«°—π §«“¡

‰«¢Õß°“√∑¥ Õ∫°Á®–≈¥µË”≈ß¥â«¬  ”À√—∫«‘∏’ IIP æ∫

«à“§à“§«“¡‰« §«“¡®”‡æ“– ·≈–ª√– ‘∑∏‘¿“æ µË”°«à“

«‘ ∏’ IFA ‡≈Á°πâÕ¬  ‚¥¬ —¡ª√– ‘∑∏‘Ï§«“¡ Õ¥§≈âÕß

(Kappa coefficient) ‡¡◊ËÕ‡∑’¬∫°—∫«‘∏’ MAT ¡’§à“‡∑à“°—∫

0.77 ·≈– 0.76 µ“¡≈”¥—∫

Õ¬à“ß‰√°Áµ“¡°“√»÷°…“π’È‡ªìπ‡æ’¬ß°“√»÷°…“‡∫◊ÈÕß

µâπ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫À≈—°°“√ ”§—≠„π°“√µ√«®«‘π‘®©—¬

‚√§‡≈ª‚µ ‰ª‚√ ‘́  Õß«‘∏’ ´÷Ëß°“√∑’Ë®–π”«‘∏’ IIP ¡“„™â

·∑π«‘∏’ IFA ®”‡ªìπ∑’Ë®–µâÕß∑” validation °—∫«‘∏’ MAT

·µà‡π◊ËÕß®“°µ—«Õ¬à“ß∑’Ëπ”¡“„™â„π°“√»÷°…“π’È¡’º≈°“√

∑¥ Õ∫¥â«¬«‘∏’ MAT ‡æ’¬ß‰¡à°’Ëµ—«Õ¬à“ß·≈–·∑∫‰¡à¡’

°“√ àßµ√«®„πªí®®ÿ∫—π ®÷ß‰¡à‰¥âπ”º≈¢Õß«‘∏’ MAT ¡“

§”π«≥√à«¡¥â«¬ ·≈–§«√®–¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡‚¥¬
‡æ‘Ë¡®”π«π°≈ÿà¡µ—«Õ¬à“ß∑—Èßº≈∫«°·≈–≈∫„Àâ¡“°¢÷Èπ

°‘µµ‘°√√¡ª√–°“»

ß“π«‘®—¬π’È‡ªìπ à«πÀπ÷Ëß¢Õß‚§√ß°“√«‘®—¬∑’Ë‰¥â√—∫∑ÿπ

Õÿ¥Àπÿπ®“°¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√µ‘ª√–®”ªï

æ.». 2550
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Abstract Comparison of Antibody Detection between Immunoperoxidase (IIP) and Immunofluo-
rescence (IFA) for Diagnosis of Leptospirosis
Sarawut Suttirat*, Taweeporn Phunpanich*, Nirut Rodkhunthod*, Boonnipa Suwannakan**
and Surasak Muenphon **
*Faculty of Medical Technology, Huachiew Chalermprakiet University, **Reginal Medical
Sciences Center Udon Thani
Journal of Health Science 2009; 18:455-61.

A comparison of leptospiral antibody detection between IIP and IFA was performed on samples of
serum collected from 27 leptospirosis patients and 43 negative controls consisting of 10 healthy
controls, 20 individuals in endemic areas and 13 non-leptospirosis.  The agreement rate when two
methods were compared, was 0.97 by Kappa analysis and indicated a very good agreement.  Anti-
body titer of positive samples resulting from IIP and IFA were compared.  IIP gave more titer than
IFA in 16 from 28 (57.2%), equivalent titer in 9 from 28 (32.1%) and less titer than IFA in 3 from 28
(10.7%).  False positive was found in two samples, one sample of VDRL and TPHA positive case
and another from individual in endemic area.  This preliminary study showed that IIP might be an
alternative method to IFA for antibody detection.  The benefit of IIP over IFA was light microscope
used and its possible application for field trial study.  However, more sera should be tested before its
effectiveness for serodiagnosis of leptospirosis can be concluded.
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