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Abstract

Immunofluorescent and immunohistochemistry are pillars of modern diagnostic techniques, which are

Antigen-Antibody complex basis. Both techniques are sensitive and highly specific to particular antigen.

However, immunofluorescent differs from immunohistochemistry in many aspects. For example, tissue

collection and preparation, chemical reactions, fluorescent microscope and/or confocal laser scanning

microscope versus compound microscope. Furthermore, some sensitive tissues such as kidneys need to be

collected and preparedly with different methods. The Antigen-Antibody complexes in kidney are destroyed by

formalin solution, thus freshly kidneys are suggested. To summarize, pathologists who use Immunofluorescent

and Immunohistochemistry for diagnosis should realize that the proper techniques of collecting and

preparing specimen could lead to the accurate results.
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Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πμå·≈–Õ‘¡¡Ÿ‚πŒ’ ‚μ‡§¡’ ‡ªìπ‡∑§π‘§°“√«‘π‘®©—¬ ¡—¬„À¡à∑’ËÕ“»—¬À≈—°°“√®—∫°—π¢Õß·Õπμ‘‡®π·≈–

·Õπμ‘∫Õ¥’ ‡∑§π‘§∑—Èß Õßπ’È¡’§«“¡‰«·≈–§«“¡®”‡æ“–μàÕ·Õπμ‘‡®π∑’Ë‡©æ“–‡®“–®ß Ÿß Õ¬à“ß‰√°Áμ“¡‡∑§π‘§Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πμå

¡’§«“¡·μ°μà“ß®“°‡∑§π‘§Õ‘¡¡Ÿ‚πŒ’ ‚μ‡§¡’À≈“¬ª√–°“√¥â«¬°—π ‡™àπ «‘∏’°“√‡°Á∫·≈–‡μ√’¬¡μ—«Õ¬à“ß ªØ‘°‘√‘¬“∑“ß‡§¡’∑’Ë„™â°≈âÕß

ø≈ŸÕÕ‡√ ‡´πμå ·≈–/À√◊Õ°≈âÕß§Õπ‚ø§Õ≈ °≈âÕß®ÿ≈∑√√»πå·∫∫ª√–°Õ∫ ‡ªìπμâπ πÕ°®“°π—Èπ ‡π◊ÈÕ‡¬◊ËÕ∫“ß™π‘¥ Õ“∑‘ ‡π◊ÈÕ‡¬◊ËÕ‰μ

μâÕß°“√«‘∏’°“√‡°Á∫·≈–‡μ√’¬¡μ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕ·μ°μà“ß®“°‡π◊ÈÕ‡¬◊ËÕ™π‘¥Õ◊Ëπ ‡π◊ËÕß®“° “√ª√–°Õ∫∑’Ë‡°‘¥®“°°“√®—∫°—π√–À«à“ß

·Õπμ‘‡®π·≈–·Õπμ‘∫Õ¥’„π‡π◊ÈÕ‡¬◊ËÕ‰μ®–∂Ÿ°∑”≈“¬¥â«¬ “√≈–≈“¬øÕ√å¡“≈‘π ®÷ß®”‡ªìπμâÕß‡≈◊Õ°„™â‡π◊ÈÕ‡¬◊ËÕ‰μ ¥„π°“√μ√«®

«‘π‘®©—¬ °≈à“«‚¥¬ √ÿª π—°æ¬“∏‘«‘∑¬“∑’Ëμ√«®«‘π‘®©—¬‚¥¬„™â‡∑§π‘§Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πμå·≈–/À√◊ÕÕ‘¡¡Ÿ‚πŒ’ ‚μ‡§¡’ ®–μâÕß

μ√–Àπ—°Õ¬Ÿà‡ ¡Õ«à“°“√‡°Á∫·≈–‡μ√’¬¡μ—«Õ¬à“ß∑’Ë∂Ÿ°μâÕß®– –∑âÕπ∂÷ßº≈μ√«®∑’Ë∂Ÿ°μâÕß·¡àπ¬”

§” ”§—≠ : Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πμå, Õ‘¡¡Ÿ‚πŒ’ ‚μ‡§¡’, ·Õπμ‘‡®π·≈–·Õπμ‘∫Õ¥’
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∫∑π”

Coons ·≈–§≥– (Coons et al., 1941) §‘¥§âπ«‘∏’

«‘π‘®©—¬∑“ßæ¬“∏‘™’««‘∑¬“„π¬ÿ§·√° Ê ‚¥¬Õ“»—¬°“√μ√«®·¬°

™π‘¥¢Õß·Õπμ‘‡®π·≈–·Õπμ‘∫Õ¥’∑’Ë®”‡æ“–„π‡´≈≈åÀ√◊Õ

‡π◊ÈÕ‡¬◊ËÕ ‚¥¬°“√μ‘¥©≈“°¥â«¬ ’ø≈ŸÕÕ‡√ ´’π (fluorescein)

®÷ß‡√’¬°«‘∏’°“√μ√«®¥—ß°≈à“««à“ Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πμå

(immunofluorescent) ªí®®ÿ∫—π ¡’ ’¬âÕ¡À≈“¬™π‘¥·≈–À≈“¬ ’

„Àâ‡≈◊Õ° ‡™àπ Fluorescein isothiocyanate (FITC), Arexafluor,

Tetramethyl Rhodamine (TRITC), Rhodamine Red-X (RRX),

Texas Red (TR), Cyanine (Cy
2
), Indocarbocyanine (Cy

3
),

Indodicarbocyanine (Cy
5
) ‡ªìπμâπ

‡∑§π‘§Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πμå ‡ªìπ«‘∏’μ√«®À“

μ”·Àπàß¢Õß·Õπμ‘‡®π„π‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ‰¥âÕ¬à“ß·¡àπ¬”

Õ¬à“ß‰√°Áμ“¡ ‡∑§π‘§π’È¡’¢âÕ®”°—¥„π°“√μ√«®«‘π‘®©—¬ §◊Õ

μâÕß∑¥ Õ∫„π‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ ¥ (fresh tissue) ®÷ß‡ÀÁπ

¢Õ∫‡¢μ·≈–√“¬≈–‡Õ’¬¥¢Õß‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ‰¡à™—¥‡®π

‡¡◊ËÕ¬âÕ¡·≈â«‰¡à “¡“√∂‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß  ’ø≈ŸÕÕ‡√  ’́π

®–‡ ◊ËÕ¡‡¡◊ËÕ∂Ÿ°· ß «à“ß μ—«Õ¬à“ß∑’Ë¬âÕ¡·≈â«‡°Á∫‰«â»÷°…“μàÕ

‰¡à‰¥âπ“π (van der Loos,1999) μ≈Õ¥®π°≈âÕß®ÿ≈∑√√»πå

∑’Ë„™âÕà“πº≈‡π◊ÈÕ‡¬◊ËÕ®–μâÕß‡ªìπ fluorescent microscopy À√◊Õ

confocal laser scanning microscopy (CLSM) ‡∑à“π—Èπ

μàÕ¡“„πªï 1967 ‰¥â¡’ºŸâ§‘¥§âπ‡∑§π‘§Õ‘¡¡Ÿ‚πŒ’ ‚μ‡§¡’

(immunohistochemistry) À√◊ÕÕ‘¡¡Ÿ‚π‡Õπ‰´¡å (immunoenzyme-

histochemistry) ‚¥¬ª√–‡¿∑¢Õß‡Õπ‰´¡å∑’Ëπ‘¬¡„™â §◊Õ ‡ªÕ√å

ÕÕ° ‘́‡¥  (Peroxidase) ®÷ßπ‘¬¡‡√’¬°«‘∏’π’È«à“ Õ‘¡¡Ÿ‚π‡ªÕ√å

ÕÕ°´‘‡¥  (immunoperoxidase) À≈—°°“√¢Õß«‘∏’π’È §◊Õ ‡ªìπ

ªØ‘°‘√‘¬“®”‡æ“–√–À«à“ß·Õπμ‘‡®π°—∫·Õπμ‘∫Õ¥’„π‡π◊ÈÕ‡¬◊ËÕ

‚¥¬„™â‡Õπ‰´¡å‡ªÕ√åÕÕ°´‘‡¥ ‡ªìπμ—«‡√àßªØ‘°‘√‘¬“ ∑”„Àâ

μ”·Àπàß∑’Ë ‡°‘¥ªØ‘°‘√‘¬“√–À«à“ß‡Õπ‰´¡å ‡ªÕ√åÕÕ°´‘ ‡¥ 

°—∫´—∫ ‡μ√μ∑’Ë®”‡æ“–∑”„Àâ‡°‘¥ ’¢÷Èπ ‚¥¬ ’π’È®–¡’§«“¡§ß∑π

·≈– “¡“√∂¡Õß‡ÀÁπ‰¥â¥â«¬°≈âÕß®ÿ≈∑√√»πå∏√√¡¥“ (Nakane

and Pierce, 1967) Õ¬à“ß‰√°Áμ“¡  “√≈–≈“¬øÕ√å¡“≈‘π¡’º≈

°—∫‚ª√μ’π„π‡π◊ÈÕ‡¬◊ËÕ (Shi et al., 1991; Long and Buggs,

2008) ‚¥¬∑”„Àâ·Õπμ‘‡®π∫“ß™π‘¥‡ ◊ËÕ¡ ¿“æ §«“¡ “¡“√∂

¢Õß·Õπμ‘∫Õ¥’„π°“√®—∫·Õπμ‘‡®π (antigenicity) ≈¥≈ß

À√◊Õ‚ª√μ’π∫“ßμ—«Õ“®®–∂Ÿ°∑”≈“¬∑—ÈßÀ¡¥ ‡¡◊ËÕ‡°Á∫√—°…“

Õ¬Ÿà „πøÕ√å¡“≈‘π‡ªìπ‡«≈“π“π

‡π◊ËÕß®“°¡’§«“¡‡™◊ËÕ«à “°“√‡°Á∫√—°…“‡π◊ÈÕ ‡¬◊ËÕ„π

 “√≈–≈“¬øÕ√å¡“≈‘π¡’º≈∑”„Àâ∫¥∫—ß epitope ¥—ßπ—Èπ ‡π◊ÈÕ‡¬◊ËÕ

∑’Ë®–π”¡“»÷°…“ immunohistochemistry ®÷ß‰¡à§«√Õ¬Ÿà„π

 “√≈–≈“¬øÕ√å¡“≈‘π‡ªìπ‡«≈“π“πÕπ÷Ëß ¡’π—°«‘®—¬æ¬“¬“¡

∑¥≈Õß‡ªî¥ epitope ‚¥¬‡≈◊Õ°„™â«‘∏’°“√μà“ßÊ Õ“∑‘ ‡Õπ‰´¡å

trypsin À√◊Õ protease (Huang et al., 1976; Denk et al.,

1977; Qualman et al., 1979; Curran and Gregory, 1997)

°“√„™â§«“¡√âÕπ‡æ◊ËÕ ≈“¬À√◊Õ‡ª≈’Ë¬π·ª≈ß cross-linked

effect ‚¥¬„™â‡§√◊ËÕßÕ∫‰ÕπÈ” (autoclave) ·≈–À¡âÕÕ∫‰ÕπÈ”

(pressure cooking) μ“¡≈”¥—∫ ªí®®ÿ∫—ππ‘¬¡„™â‰¡‚§√‡«ø

(Shin et al., 1991; Shi et al., 1991; Norton, 1994) ´÷Ëß

Õ∏‘∫“¬°“√∑”ß“π‚¥¬ Leong (Leong and Leong, 2007)

ªí®®ÿ∫—π ∑—Èß Õß‡∑§π‘§‰¥âæ—≤π“¡“°¢÷Èπ‚¥¬‡©æ“–

‡∑§π‘§Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πμå‰¥â¡’ºŸâæ¬“¬“¡„™â™‘Èπ‡π◊ÈÕ∑’Ë

‡°Á∫√—°…“„π “√≈–≈“¬øÕ√å¡“≈‘π∑’ËΩíß„π∫≈ÁÕ°æ“√“øïπ¡“

∑”°“√¬âÕ¡ ‚¥¬„™â‡Õπ‰´¡å trypsin ™à«¬¬àÕ¬ Õ“∑‘ °“√»÷°…“

™‘Èπ‡π◊ÈÕ‰μ∑’ËΩíß„πæ“√“øîπ¢Õß Howie et al. (1990) ·≈–

Moline et al. (2005) Õ¬à“ß‰√°Áμ“¡«‘∏’π’È„Àâº≈°“√¬âÕ¡‰¡à¥’

‡∑à“™‘Èπ‡π◊ÈÕ ¥ πÕ°®“°π’È¬—ßæ∫«à“ Complement 3 (C
3
) ∂Ÿ°∑”≈“¬

(Howie et al., 1990)

≈à“ ÿ¥¡’°“√„™â  ’ sudan black B (Viegas et al., 2007;

Bashong et al., 2001; Sun et. al., 2011) ‡æ◊ËÕ·°â‰¢°“√

‡°‘¥°“√μ‘¥ ’·∫∫ autofluorescent ´÷Ëß¡—°‡°‘¥„π‡π◊ÈÕ‡¬◊ËÕμ—∫

μ—∫ÕàÕπ ‰μ ·≈–‡ âπ‡≈◊Õ¥∑’Ëºà“π°“√‡°Á∫√—°…“„π “√≈–≈“¬

øÕ√å¡“≈‘π ‚¥¬¬âÕ¡ ’ 0.1% sudan blackB „π¢—ÈπμÕπÀ≈—ß

®“°°“√°Ÿâ·Õπμ‘‡®π (antigen retrieval) Õ¬à“ß‰√°Áμ“¡°“√

·°â‰¢¥â«¬«‘∏’π’ÈμâÕßÕà“π¿“¬„μâ°≈âÕß®ÿ≈∑√√»πå àÕß°√“¥

¥â«¬‡≈‡´Õ√å (confocal Laser Scanning Microscope; CLSM)

´÷Ëß°Á„Àâº≈¥’

 à«π°“√æ—≤π“‡∑§π‘§Õ‘¡¡Ÿ‚πŒ’ ‚μ‡§¡’ À√◊Õ‡∑§π‘§

Õ‘¡¡Ÿ‚π‡ªÕ√åÕÕ°´‘‡¥ π—Èπª°μ‘®–„™â™‘Èπ‡π◊ÈÕ∑’Ë‡°Á∫√—°…“„π

 “√≈–≈“¬øÕ√å¡“≈‘π·≈–Ωíß„π∫≈ÁÕ°æ“√“øîπ¡“∑”°“√μ—¥-

¬âÕ¡ ‡∑§π‘§π’È‰¥â∂Ÿ°æ—≤π“¢÷Èπ‚¥¬¡’°“√π”™‘Èπ‡π◊ÈÕμ—«Õ¬à“ß

æ“√“øïπ∑’Ë‡®“–¥â«¬‡¢Á¡ (tissue microarray) ¡“∑”°“√¬âÕ¡

∑”„Àâª√–À¬—¥ “√‡§¡’μà“ßÊ·≈–≈¥‡«≈“∑’Ë„™â„π°“√¬âÕ¡

„π à«π¢Õß ’¬â Õ¡∑’Ë ®—∫°—∫·Õπμ‘∫Õ¥’‰¥â∂Ÿ°æ—≤π“®π

 “¡“√∂μ√«®À“·Õπμ‘‡®π‰¥âÀ≈“¬μ—«·≈–À≈“¬ ’∫π‡π◊ÈÕ‡¬◊ËÕ

‡¥’¬«°—π (Van der Loos et al., 1989, 1993, 1999;

DiVitoetal., 2004; Robertson et al., 2008) Õ’°∑—Èß
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·Õπμ‘‡®π∑’ËÕ“®∂Ÿ°∑”≈“¬À√◊Õ∫¥∫—ß‰ª®“°°“√·™à„π “√

≈–≈“¬øÕ√å¡“≈’π (Shi et al., 1991) πÈ”¬“∑’Ë„™â°Ÿâ·Õπμ‘‡®π

‚¥¬∑—Ë«‰ª„™â Citrate buffer pH 6 ªí®®ÿ∫—π¡’ºŸâ§âπæ∫ “√

„À¡àÊ ∑’Ë„Àâº≈¥’°«à“‰¥â·°à 0.05% Citraconic anhydride pH

7.4 (Namimatsu etal., 2005; Long and Haffajee, 2010)

ªí®®—¬∑’Ë¡’º≈μàÕ°“√‡≈◊Õ°‡∑§π‘§„π°“√¬âÕ¡

μ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ

ªí®®—¬∑’Ë¡’μàÕº≈°“√¬âÕ¡Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πμå

·≈–Õ‘¡¡Ÿ‚πŒ’ ‚μ‡§¡’ ‰¥â·°àμ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ «‘∏’°“√‡°Á∫·≈–

°“√‡μ√’¬¡™‘Èπ‡π◊ÈÕ  “√‡§¡’μà“ßÊ (reagent) μ≈Õ¥®π«‘∏’¬âÕ¡

(Bosman et al., 1983; Curran and Gregory, 1978; Evers

and Uylings, 1994; Shi et al., 1995) ¡’√“¬≈–‡Õ’¬¥

¥—ßμàÕ‰ªπ’È

‡∑§π‘§Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πμå ‡ªìπ‡∑§π‘§∑’Ë„Àâº≈

°“√¬âÕ¡¥’„πμ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ ¥ „π‡´≈≈å‡æ“–‡≈’È¬ßÀ√◊Õ‡´≈≈å

μâπ°”‡π‘¥ ¡’§«“¡‰« ·≈–¡’§«“¡§«“¡®”‡æ“–„π°“√μ√«® Ÿß

‡π◊ËÕß®“° “√μà“ßÊ„π‡´≈≈åÀ√◊Õ‡π◊ÈÕ‡¬◊ËÕ‰¡à∂Ÿ°∑”≈“¬®“°

«‘∏’°“√‡°Á∫√—°…“μ—«Õ¬à“ß¥â«¬ “√‡§¡’

● °“√‡°Á∫μ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ‚¥¬ª°μ‘®–‡°Á∫μ—«Õ¬à“ß

™‘Èπ‡π◊ÈÕ ¥·≈–∑”°“√·™à·¢Áß∑—π∑’‚¥¬„™âπÈ”¬“‡©æ“– (Tissue-

Tek® O.C.TTM Compound) À¬¥°àÕππ”™‘Èπ‡π◊ÈÕ«“ß ∑—Èßπ’È®–∑”

∫ππÈ”·¢Áß·Àâß À√◊Õ®ÿà¡≈ß„π‰π‚μ√‡®π‡À≈« À√◊Õ‰Õ‚´‡æπ‡∑π

°Á‰¥â μ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕ∑’Ë‡°Á∫‚¥¬«‘∏’π’È®–√—°…“√Ÿª√à“ß·≈–¬—ß§ß

§ÿ≥ ¡∫—μ‘¢Õß·Õπμ‘‡®π∑’Ë¥’ °“√‡°Á∫‡π◊ÈÕ‡¬◊ËÕ·∫∫§àÕ¬Ê ∑”

„Àâ‡¬Áπ·≈–·¢Áßμ—«™â“Ê ®–∑”„Àâ‡°‘¥º≈÷°πÈ”·¢Áß„π‡π◊ÈÕ‡¬◊ËÕ

∑”„Àâ§ÿ≥¿“æ‡π◊ÈÕ‡¬◊ËÕ¥âÕ¬≈ß ‡ªìπÕÿª √√§„π°“√Õà“πº≈

(». ¡‡πμ√ ∫ÿ≠æ√√§π“«‘°, °—≈≈¬“π’ ¥«ß©«’; 2540)

μ—«Õ¬à“ß∑’Ë‡°Á∫Õ¬Ÿà„ππÈ”¬“ Tissue-Tek®  “¡“√∂‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘

-70oC ‰¥âπ“πÀ≈“¬‡¥◊Õπ

● °“√‡μ√’¬¡μ—«Õ¬à“ß °“√¬âÕ¡¥â«¬‡∑§π‘§π’È¡—°‡μ√’¬¡

μ—«Õ¬à“ß®“°™‘Èπ‡π◊ÈÕ ¥·™à·¢Áß (fresh frozen tissue) ‚¥¬®–

μâÕß∑”°“√μ—¥‡ªìπ·ºàπ∫“ßÊ ∑’ËÕÿ≥À¿Ÿ¡‘ -25oC ‚¥¬„™â‡§√◊ËÕß

‰§√‚Õ‡´§™—Ëπ (Cryosection) ·≈â«∑”°“√μ√÷ß‡π◊ÈÕ‡¬◊ËÕ·≈–¬âÕ¡

„π«—π‡¥’¬«°—π À“°‰¡à –¥«°Õ“®μ—¥·≈â«‡°Á∫∑’Ë Õÿ≥À¿Ÿ¡‘ 4oC

‰¥â‰¡à‡°‘π¬’Ë ‘∫ ’Ë™—Ë«‚¡ß (». ¡‡πμ√ ∫ÿ≠æ√√§π“«‘° ·≈–

°—≈≈¬“π’ ¥«ß©«’, 2540)

● °“√¬âÕ¡«‘∏’Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πμå ∑”‰¥â 2 ·∫∫

§◊Õ·∫∫μ√ß ·≈–·∫∫ÕâÕ¡

- Direct immunofluorescent (DF) ‡ªìπ°“√¬âÕ¡

¢—ÈπμÕπ‡¥’¬«‰¡à´—∫´âÕπ ‚¥¬·Õπμ‘‡®π®–‡¢â“®—∫°—∫·Õπμ‘∫Õ¥’

∑’Ëμ‘¥©≈“°¥â«¬ “√‡√◊Õß· ß∑’Ë®”‡æ“–μàÕ°—π

- Indirect immunofluorescent (IFA) ¡’ Õß

¢—ÈπμÕπ‡ªìπÕ¬à“ßπâÕ¬ °≈à“«§◊Õ¢—ÈπμÕπ·√°·Õπμ‘‡®π‡¢â“®—∫

°—∫·Õπμ‘∫Õ¥’μ—«·√° (primary antibody) ∑’Ë®”‡æ“–μàÕ°—π°àÕπ

®“°π—Èπ¢—ÈπμÕπ∑’Ë Õß·Õπμ‘∫Õ¥’μ—«∑’Ë Õß (second antibody)

´÷Ëßμ‘¥©≈“°¥â«¬ “√‡√◊Õß· ß®–‡¢â“®—∫°—∫·Õπμ‘∫Õ¥’μ—«·√°

Õ’°∑’ «‘∏’ IFA π’Èπ‘¬¡„™âμ√«®À“·Õπμ‘∫Õ¥’„π´’√—Ë¡ (serum)

ºŸâªÉ«¬∑—Èß„π§π·≈– —μ«å∑’ËªÉ«¬¥â«¬‚√§μà“ßÊ ·≈– “¡“√∂

μ√«®√–¥—∫ (titer) ¢Õß·Õπμ‘∫Õ¥’ ‡æ◊ËÕ¥Ÿ§«“¡√ÿπ·√ß¢Õß

‚√§‰¥â πÕ°®“°π’È¬—ß “¡“√∂¥—¥·ª≈ß°“√∑¥ Õ∫„Àâ¡’

ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ‚¥¬„™âμ—«°≈“ß√–À«à“ß·Õπμ‘‡®π°—∫

·Õπμ‘∫Õ¥’ ‡æ◊ËÕ‡æ‘Ë¡§«“¡‰«„π°“√∑¥ Õ∫ ‡™àπ protein A

bridge, biotin-avidin bridge ‡ªìπμâπ

°“√Õà“πº≈ μâÕßÕà“πº≈„πÀâÕß¡◊¥ ‚¥¬„™â°≈âÕß

ø≈ŸÕÕ‡√ ‡´πμå À√◊Õ°≈âÕß®ÿ≈∑√√»πå àÕß°√“¥¥â«¬ ‡≈‡´Õ√å

(CLSM)

¢âÕ¥’¢Õß‡∑§π‘§Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πμå

1. °“√¬âÕ¡·∫∫ DF „™âμ√«®À“·Õπμ‘‡®π∑’Ë®”‡æ“–

„π™‘Èπ‡π◊ÈÕÕ«—¬«–§πÀ√◊Õ —μ«åªÉ«¬ ‚¥¬ “¡“√∂®”·π°™π‘¥

¢Õß‚√§·≈–μ‘¥μ“¡§«“¡√ÿπ·√ß¢Õß‚√§‰¥â ‡™àπ ‚√§‰μ (Howie

et al., 1990) ‚√§¡“‡≈‡√’¬ (Wilairatana etal., 2000) ‡ªìπμâπ

2. „π°“√μ√«®∑“ß ’́√—Ë¡«‘∑¬“ (serology) ¥â«¬°“√

¬âÕ¡·∫∫ IFA  “¡“√∂„™âª√–°Õ∫°“√μ√«®·¬°™π‘¥¢Õß

‚√§∑’Ë‡°’Ë¬«°—∫ÕÕ‚μâÕ‘¡¡Ÿπ (autoimmune) ‚¥¬Õ“»—¬√Ÿª·∫∫

(pattern À√◊Õ type) ¢Õß°“√μ‘¥ ’∑’Ë®”‡æ“– ´÷Ëß¡’§«“¡ —¡æ—π∏å

°—∫‚√§ ‰¥â·°à °“√μ√«®À“ antinuclear antibody (ANA)

À√◊Õ antinuclear factor (ANF) °“√μ√«®À“ antinutrophil

cytoplasmic antibody (ANCA)„πºŸâªÉ«¬‚√§ systemiclupus

erythematosus (SLE) ‚√§¢âÕ (rheumatoid arthritis) ·≈–

°“√μ√«®À“ anti-GBM (Anti-glomerular basement

membrane antibody) ‡æ◊ËÕæ‘ Ÿ®πå‚√§ Rapidly Progressive

glomerulonephritis (RPGN) (π¿“√—μπå ·°â«‡°◊ÈÕ°Ÿ≈ ·≈–

»‘«¥’ ‡À≈◊Õß ÿ«√√≥, 2553) ∑—Èßπ’È®–æ∫√Ÿª·∫∫°“√μ‘¥ ’∑’Ë

®”‡æ“–·≈– —¡æ—π∏å°—∫‚√§ ‡™àπ °“√μ√«®ANCA ®–¡’

√Ÿª·∫∫°“√μ‘¥ ’ “√‡√◊Õß· ß 2 √Ÿª·∫∫ ‰¥â·°à Cytoplasmic-

ANCA (c-ANCA) ·≈– Perinuclear-ANCA (p-ANCA) ‡ªìπμâπ
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(Boonpucknavig and Vittiviroja, 1976; Kemmett et al.,

1991; Segelmark et al., 1994)

- c-ANCA §◊Õ ANCA ∑’Ë„Àâº≈°“√μ‘¥ ’ “√

‡√◊Õß· ß¢Õß fluorescein ∑—Ë«‰ª„π∫√‘‡«≥ cytoplasm

- p-ANCA §◊Õ ANCA ∑’Ë„Àâº≈°“√μ‘¥ ’ “√

‡√◊Õß· ß¢Õß fluorescein „π cytoplasm ∫√‘‡«≥√Õ∫Ê π‘«‡§≈’¬ 

„π°≈ÿà ¡ ‚ √§À≈Õ¥ ‡≈◊ Õ¥Õ— ° ‡  ∫¢π“¥ ‡ ≈Á °

Wegenerûs granulomatous (WG) ÷́Ëßμ√«®æ∫ ANCA  Ÿß∂÷ß

√âÕ¬≈– 90 „πºŸâªÉ«¬∑’Ë¡’Õ“°“√√ÿπ·√ß ·≈–√âÕ¬≈– 80-95 ¢Õß

ANCA ∑’Ëμ√«®æ∫„π WG ®–‡ªìπ™π‘¥ c-ANCA (Hauschild

et al, 1993)

3. πÕ°®“°π’È¥â«¬«‘∏’ IFA ¬—ß “¡“√∂„™âμ√«®À“

ª√‘¡“≥·Õπμ‘∫Õ¥’¥â«¬«‘∏’‡®◊Õ®“ß (dilution) ∑’Ë√–¥—∫μà“ßÊ ‡æ◊ËÕ

¥Ÿ§«“¡√ÿπ·√ß¢Õß‚√§ ·≈–„™âμ‘¥μ“¡°“√√—°…“‚√§‰¥âÕ’°

¥â«¬

¢âÕ‡ ’¬¢Õß‡∑§π‘§Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πμå

1. °“√¬âÕ¡‚¥¬„™â‡∑§π‘§π’È¡’§«“¡¬ÿàß¬“°„π°“√

‡°Á∫·≈–‡μ√’¬¡μ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ ‡π◊ËÕß®“°μâÕß‡μ√’¬¡®“°™‘Èπ

‡π◊ÈÕ ¥ À√◊Õ™‘Èπ‡π◊ÈÕ·™à·¢Áß (snap frozen) ´÷ËßπÕ°®“°®–

μâÕß∑”¥â«¬§«“¡√«¥‡√Á«·≈â« °“√μ—¥™‘Èπ‡π◊ÈÕ ¥¥â«¬‡§√◊ËÕß

‰§√‚Õ‡´§™—ËπμâÕßÕ“»—¬§«“¡™”π“≠ ‚¥¬‡©æ“–‡π◊ÈÕ ¥∑’Ë¡’

‰¢¡—π¡“°®–μ—¥¬“° ‡™àπ μ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ®“°‡μâ“π¡ °√–¥Ÿ°

°√–¥Ÿ°ÕàÕπ (Bataille et al., 2006)

2. °“√¬âÕ¡‚¥¬„™â‡∑§π‘§π’ÈμâÕß∑”„π«—π‡¥’¬«°—π

·≈–Õà“πº≈∑—π∑’ πÕ°®“°π’È ‰≈¥å∑’Ë¬âÕ¡·≈â«‰¡à “¡“√∂

‡°Á∫‰«â‰¥âπ“π·≈–μâÕß‡°Á∫‰«â∑’Ë 4oC ¡‘„Àâ∂Ÿ°· ß

3. °“√Õà“πº≈μâÕß„™â§«“¡™”π“≠ ·≈–μâÕß„™â

°≈âÕßø≈ŸÕÕ‡√ ‡´Áπμå·≈–μâÕßÕà“πº≈„πÀâÕß¡◊¥ À√◊Õ

°≈âÕß®ÿ≈∑√√»πå àÕß°√“¥¥â«¬‡≈‡´Õ√å (CLSM)

‡∑§π‘§Õ‘¡¡Ÿ‚πÕ’ ‚μ‡§¡’ ‚¥¬«‘∏’Õ‘¡¡Ÿ‚π‡ªÕ√å-

ÕÕ° ‘́‡¥  “¡“√∂„™â‰¥â∑—Èßμ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ ¥ ™‘Èπ‡π◊ÈÕ∑’Ë‡°Á∫

√—°…“„πøÕ√å¡“≈‘π ·≈–™‘Èπ‡π◊ÈÕ‡√ ‘́π (rasin embedded-block)

● °“√‡°Á∫μ—«Õ¬à“ß °“√π”μ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ∑’Ë‡°Á∫

√—°…“„π “√≈–≈“¬øÕ√å¡“≈‘π ∑”„Àâßà“¬·≈– –¥«°„π°“√

‡°Á∫·≈– àßμàÕμ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ

● °“√‡μ√’¬¡μ—«Õ¬à“ß  “¡“√∂„™â™‘Èπ‡π◊ÈÕ∑’Ë‡°Á∫√—°…“

„π “√≈–≈“¬øÕ√å¡“≈‘π·≈–Ωíß„π∫≈ÁÕ°æ“√“øîπ (paraffin

embedded tissue) ¡“μ—¥‡ªìπ·ºàπ∫“ßÊ (section) ∑’ËÕÿ≥À¿Ÿ¡‘

ÀâÕß ‚¥¬„™â‡§√◊ËÕß‰¡‚§√‚μ¡ (microtome) ™‘Èπ‡π◊ÈÕ∑’Ëμ—¥‡ªìπ

·ºàπ∫“ß·≈â« À“°‰¡àπ”‰ª¬âÕ¡ “¡“√∂‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘

ÀâÕß‰¥âª√–¡“≥Àπ÷Ëßªï  à«πμ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕ∑’ËΩíß„π∫≈ÁÕ°

æ“√“øîπ “¡“√∂‡°Á∫‰«â‰¥âπ“ππ—∫ 10 ªï Õ¬à“ß‰√°Áμ“¡

°“√‡°Á∫√—°…“μ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕ ”À√—∫ tissue microarray μâÕß

‡°Á∫∑’Ë 4oC (DiVito et al., 2004)

● °“√¬âÕ¡¥â«¬‡∑§π‘§Õ‘¡¡Ÿ‚π‡ªÕ√åÕÕ°´‘‡¥ ‡ªìπ

«‘∏’°“√Àπ÷Ëß¢Õß‡∑§π‘§Õ‘¡¡Ÿ‚πŒ’ ‚μ‡§¡’ ‡∑§π‘§π’È„™â ”À√—∫

°“√·¬°™π‘¥¢Õß‡´≈≈å·≈–‡π◊ÈÕ‡¬◊ËÕ ‚¥¬Õ“»—¬À≈—°°“√

ªØ‘°‘√‘¬“√–À«à“ß·Õπμ‘‡®π·≈–·Õπμ‘∫Õ¥’ (antigen-antibody

interactions) ‚¥¬¡’‡Õπ‰´¡å ·≈– chromogen ∑’Ë‡À¡“– ¡

¡“∑”ªØ‘°‘√‘¬“„Àâ‡°‘¥ ’¢÷Èπ®π “¡“√∂¡Õß‡ÀÁπ¥â«¬°≈âÕß

®ÿ≈∑√√»πå∏√√¡¥“ „π∑“ßæ¬“∏‘«‘∑¬“®÷ßπ‘¬¡π”¡“¬âÕ¡

μ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ‡æ◊ËÕ«‘π‘®©—¬·¬°‚√§„™âμ√«®À“™π‘¥¢Õß

‡π◊ÈÕßÕ° (tumor markers) μ—«√—∫ŒÕ√å‚¡π ‚ª√μ’π ·∫§∑’‡√’¬

·≈–‰«√— 

μ—«Õ¬à“ß‡Õπ‰´¡å∑’Ëπ‘¬¡„™â ‰¥â·°à Horse radish

peroxidase (HRP) ‚¥¬ “¡“√∂„™â√à«¡°—∫ chromogen

‰¥âÀ≈“¬™π‘¥ ‡™àπ 3, 3 diaminobenzidine tetrahydrochloride

(DAB) „Àâ ’πÈ”μ“≈‡¢â¡  à«π 3-amino-9-ethylcabazole (AEC)

„Àâ ’·¥ß‡¢â¡‡Õπ‰´¡åμ—«Õ◊ËπÊ ÷́Ëßπ‘¬¡„™â√Õß®“° Horse radish

peroxidase ‰¥â·°à alkaline phosphatase (ALP)‚¥¬∑”ªØ‘°‘√‘¬“

°—∫ fast red (TR) ·≈– fast blue (BB)

‡π◊ËÕß®“° Chromogen —́∫ ‡μ√μ‡ªìπªØ‘°‘√‘¬“∑’Ë

®”‡æ“–¢Õß‡ÕÁπ‰´¡å ‡™àπ DAB —́∫ ‡μ√μ ·≈– AEC

´—∫ ‡μ√μ®–∑”ªØ‘°‘√‘¬“°—∫ Horse radish peroxidase (HRP)

®÷ß‰¡à “¡“√∂π”‰ª„™â°—∫ªØ‘°‘√‘¬“ alkaline phosphatase

(ALP) ®“°§ÿ≥ ¡∫—μ‘¥—ß°≈à“«∑”„Àâ “¡“√∂„™â‡∑§π‘§°“√¬âÕ¡

À≈“¬ ’∫π‡π◊ÈÕ‡¬◊ËÕ‡¥’¬«°—π ‡™àπ „π°“√¬âÕ¡ Õß ’ (double

stain) ‡æ◊ËÕμ√«®À“·Õπμ‘‡®π Õß™π‘¥∫π‡π◊ÈÕ‡¬◊ËÕ‡¥’¬«°—π

∑”‰¥â‚¥¬¬âÕ¡·Õπμ‘∫Õ¥’μ—«·√°¥â«¬‡Õπ‰´¡å HRP ·≈–„™â

DAB —́∫ ‡μ√μ ´÷Ëß„Àâ ’πÈ”μ“≈‡¢â¡ à«π·Õπμ‘∫Õ¥’Õ’°μ—«¬âÕ¡

¥â«¬‡Õπ‰´¡å ALP ·≈–„™â TR ´—∫ ‡μ√μ„Àâ ’·¥ß ‡ªìπμâπ

°“√Õà“πº≈ ‡∑§π‘§Õ‘¡¡Ÿ‚πŒ’ ‚μ‡§¡’ “¡“√∂Õà“π

º≈°“√¬âÕ¡μ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ¥â«¬°≈âÕß®ÿ≈∑√√»πå∏√√¡¥“

(Light microscope (LM))
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√Ÿª∑’Ë 1 ™‘Èπ‡π◊ÈÕ ¥·™à·¢Áß (frozen section) º‘«Àπ—ßºŸâªÉ«¬

¡“‡≈‡√’¬ (biopsy) ¬âÕ¡¥â«¬«‘∏’ Direct Immunofluorescent

· ¥ß°“√μ‘¥ TNF α

√Ÿª∑’Ë 2 ‡π◊ÈÕ‡¬◊ËÕ‰μÀπŸ (paraffin section) ¬âÕ¡¥â«¬«‘∏’

Direct Immunofluorescent · ¥ßº≈°“√¬âÕ¡‡™◊ÈÕ‰¢â©’ËÀπŸ

(Leptospiral) ∫√‘‡«≥ renal tubules

√Ÿª∑’Ë 3 ‡π◊ÈÕ‡¬◊ËÕ¡–‡√Áß‡μâ“π¡ ÿπ—¢ (paraffin section)

¬âÕ¡¥â«¬‡∑§π‘§ Immunoperoxidase · ¥ß°“√μ‘¥ ’¢Õß

‡Õ ‚μ√‡®π√’‡´ª‡μÕ√å (Estrogen receptor, ER)

√Ÿª∑’Ë 4 ‡π◊ÈÕ‡¬◊ËÕ¡–‡√Áß‡μâ“π¡ ÿπ—¢ (paraffin section) ¬âÕ¡

¥â«¬‡∑§π‘§ Immunoperoxidase · ¥ß°“√μ‘¥ ’¢Õß AE1/AE3
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¢âÕ¥’¢Õß‡∑§π‘§Õ‘¡¡Ÿ‚πŒ’ ‚μ‡§¡’

1. ‡∑§π‘§π’È‰¡à®”‡ªìπμâÕß„™âμ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ ¥

π—°æ¬“∏‘«‘∑¬“ “¡“√∂„™â™‘Èπ‡π◊ÈÕμ—«Õ¬à“ß∑’Ëºà“π°“√‡°Á∫

√—°…“„π “√≈–≈“¬øÕ√å¡“≈‘π¡“„™â„π°“√¬âÕ¡ ∑”„Àâ‡ÀÁπ

√“¬≈–‡Õ’¬¥¢Õß‡´≈≈å‡π◊ÈÕ‡¬◊ËÕ™—¥‡®π°«à“μ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ ¥

πÕ°®“°π’È¬—ßßà“¬·≈– –¥«°„π°“√‡°Á∫·≈– àßμàÕμ—«Õ¬à“ß

™‘Èπ‡π◊ÈÕ ‚¥¬‡©æ“–„πß“π«‘®—¬∑’ËμâÕß‡°Á∫Õ«—¬«–§√—Èß≈–¡“°Ê

2. °“√∑’Ëμ—«Õ¬à“ß™‘Èπ‡π◊ÈÕΩíßÕ¬Ÿà„π∫≈ÁÕ°æ“√“øîπ

∑”„Àâ –¥«°„π°“√‡°Á∫√—°…“ ·≈– “¡“√∂‡°Á∫‰¥âπ“π

3. μ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ∑’Ë¬âÕ¡·≈â« “¡“√∂‡°Á∫√—°…“‰«â∑’Ë

Õÿ≥À¿Ÿ¡‘ÀâÕß‰¥â‡ªìπ‡«≈“π“π ·≈– “¡“√∂μ√«®¥Ÿ‰¥â‚¥¬„™â

°≈âÕß®ÿ≈∑√√»πå∏√√¡¥“®÷ß‡À¡“– ”À√—∫ÀâÕßªØ‘∫—μ‘°“√

∑’ËÀà“ß‰°≈ ‰¡à –¥«°„π°“√‡μ√’¬¡™‘Èπ‡π◊ÈÕ·™à·¢Áß À√◊Õ‰¡à¡’

°≈âÕß®ÿ≈∑√√»πåø≈ŸÕÕ‡√ ‡´πμå

¢âÕ‡ ’¬¢Õß‡∑§π‘§Õ‘¡¡Ÿ‚πŒ’ ‚μ‡§¡’

1. ¢—ÈπμÕπ°“√¬âÕ¡¬ÿàß¬“°·≈–°‘π‡«≈“π“π°«à“

°“√„™â‡∑§π‘§Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πμå ‡π◊ËÕß®“°‡∑§π‘§

Õ‘¡¡Ÿ‚πŒ’ ‚μ‡§¡’μâÕß‡√‘Ë¡μ—Èß·μà°“√‡°Á∫√—°…“‡π◊ÈÕ ·≈â«®÷ß

π”¡“Ωíß≈ß∫≈ÁÕ°æ“√“øïπ®“°π—Èππ”¡“μ—¥-¬âÕ¡ Õ’°∑—ÈßμâÕß

ºà“π¢—ÈπμÕπ°“√¥÷ßπÈ”ÕÕ°®“°‡π◊ÈÕ‡¬◊ËÕ‚¥¬„™â·Õ≈°ÕŒÕ≈å

‡ªÕ√å‡´πμåμà“ßÊ ‡æ◊ËÕ„Àâ‡π◊ÈÕ‡¬◊ËÕ‡°Á∫‰¥âπ“π

2. °“√‡°Á∫√—°…“μ—«Õ¬à “ß™‘Èπ ‡π◊ÈÕ„π “√≈–≈“¬

øÕ√å¡“≈‘π∑”„Àâ‚ª√μ’πÀ√◊Õ·Õπμ‘‡®π∂Ÿ°∑”≈“¬À√◊Õ∫¥∫—ß

‰ª∫“ß à«πÀ√◊Õ∑—ÈßÀ¡¥ (Shi et al., 1991) ®÷ß∑”„Àâº≈

°“√¬âÕ¡‰¡à¥’ ‡∑à“‡∑§π‘§Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πμåÕ¬à“ß‰√

°Áμ“¡·Õπμ‘‡®π∑’Ë‡ªìπ‚æ≈’·´§§“‰√¥å ŒÕ√å‚¡π Õ“∑‘ ‡™◊ÈÕ

‡≈ª‚μ ‰ª√à“ ‡™◊ÈÕ‰«√— æ‘… ÿπ—¢∫â“ (Umoh and Blenden,

1981) ‡™◊ÈÕ Coxsackie B (Riggs and Brown, 1960)

ŒÕ√å‚¡π®”æ«° polypeptide hormone ‡™àπ growth

hormone ¢ÕßμàÕ¡æ‘∑ŸÕ‘μ“√’ (Leznoff et al., 1960)  “¡“√∂

„™â‡π◊ÈÕ‡¬◊ËÕ∑’Ë‡°Á∫√—°…“„πøÕ√å¡“≈‘π‰¥â ·μàμâÕßºà“π¢∫«π°“√

antigen retrieval °àÕππ”‰ª¬âÕ¡

 √ÿª

‡∑§π‘§Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πμå·≈–‡∑§π‘§Õ‘¡¡Ÿ‚π-

Œ’ ‚μ‡§¡’ ‡ªìπ‡∑§π‘§∑’Ë “¡“√∂„™â¬âÕ¡™‘Èπ‡π◊ÈÕ®“°Õ«—¬«–

μà“ßÊ √«¡∑—Èß‡´≈≈å‡æ“–‡≈’È¬ßÀ√◊Õ‡´≈≈åμâπ°”‡π‘¥ ∑—Èß Õß

‡∑§π‘§ “¡“√∂„™âμ√«®«‘π‘®©—¬‰¥â∑—Èßμ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕ¢Õß§π

·≈– —μ«å πÕ°®“°π’È∑—Èß Õß‡∑§π‘§¬—ßπ‘¬¡„™â„πß“π«‘®—¬Õ¬à“ß

°«â“ß¢«“ß ‚¥¬‡©æ“–ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫°“√»÷°…“μ—«Õ¬à“ß

™‘Èπ‡π◊ÈÕ„π —μ«å∑¥≈Õß À√◊Õ°“√»÷°…“‡´≈≈åμâπ°”‡π‘¥

°“√«‘π‘®©—¬·≈–®”·π°‚√§∫“ßÕ¬à“ßÕ“®Õ“»—¬°“√

´—°ª√–«—μ‘  —ß‡°μÕ“°“√ °Á “¡“√∂«‘π‘®©—¬‚√§‰¥â ·μà‚√§

∫“ß™π‘¥‰¡à “¡“√∂«‘π‘®©—¬‚√§‰¥â‚¥¬Õ“»—¬«‘∏’°“√¥—ß°≈à“«

‚¥¬‡©æ“–°“√®”·π°‚√§¡–‡√Áß™π‘¥μà“ßÊ ‚√§‰μ ‚√§∑’Ë

‡°’Ë¬«°—∫ÕÕ‚μâÕ‘¡¡Ÿπ ´÷Ëß‚√§¥—ß°≈à“«®–μâÕß„™âº≈°“√¬âÕ¡∑“ß

®ÿ≈°“¬«‘¿“§À√◊Õ¥â«¬‡∑§π‘§Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πμå  ·≈–/

À√◊Õ‡∑§π‘§Õ‘¡¡Ÿ‚πŒ’ ‚μ‡§¡’ ‡æ◊ËÕª√–°Õ∫°“√«‘π‘®©—¬ À√◊Õ

®”·π°‚√§ ∑—Èßπ’È‡æ◊ËÕª√–‚¬™πå„π°“√«“ß·ºπ°“√√—°…“

·≈–°“√æ¬“°√≥å‚√§ ‚¥¬‡©æ“–‚√§‰μ ‡∑§π‘§Õ‘¡¡Ÿ‚π

ø≈ŸÕÕ‡√ ‡´πμå “¡“√∂™à«¬®”·π°™π‘¥¢Õß‚√§‚¥¬Õ“»—¬

√Ÿª·∫∫¢Õß°“√μ‘¥ ’∑’Ë®”‡æ“– ÷́Ëß¡’§«“¡ —¡æ—π∏å°—∫‚√§

(Howie et al., 1990; π¿“√—μπå ·°â«‡°◊ÈÕ ·≈–»‘«¥’ ‡À≈◊Õß

 ÿ«√√≥, 2553)  à«π°“√μ√«®«‘π‘®©—¬∑“ß ’́√—Ë¡«‘∑¬“

(serology) ¥â«¬‡∑§π‘§ IFA „πºŸâªÉ«¬∑’Ë ß —¬«à“‡ªìπ‚√§

‡°’Ë¬«°—∫ÕÕ‚μâÕ‘¡¡Ÿπ À√◊Õ‚√§‰μ™π‘¥ lupus nephritis ®–μ√«®

À“ Antinuclear antibody (ANA), Antinutrophil cytoplasmic

antibody (ANCA) À√◊Õ anti-GBM (Anti-glomerular

basement membrane antibody)

°“√¬âÕ¡‚¥¬Õ“»—¬‡∑§π‘§Õ‘¡¡Ÿ‚π‡ªÕ√åÕÕ°´‘‡¥ 

„™â„πß“π«‘®—¬·≈–ß“πª√–®”„π°“√«‘π‘®©—¬·¬°™π‘¥¢Õß

¡–‡√Áß‡æ◊ËÕ°“√√—°…“ ‚¥¬μ√«®À“·Õπμ‘∫Õ¥’∑’Ë®”‡æ“–¢Õß

‡π◊ÈÕßÕ° (tumor markers) ÷́Ëß¡’∑—Èß™π‘¥∑’Ë‡ªìπ monoclonal

antibody ·≈– Polyclonal antibody „π‡π◊ÈÕ‡¬◊ËÕºŸâªÉ«¬

πÕ°®“°π’È¬—ß„™â‡∑§π‘§Õ‘¡¡Ÿ‚π‡ªÕ√åÕÕ°´‘‡¥ „π°“√»÷°…“

«‘®—¬ —μ«å∑¥≈Õß ‡™àπ °“√μ√«®À“ AE1/AE3 ‡æ◊ËÕ·¬°™π‘¥

§«“¡√ÿπ·√ß¢Õß¡–‡√Áß‡μâ“π¡„π —μ«å (Toniti et al., 2010)

À√◊Õ„™âμ‘¥μ“¡°“√√—°…“‚√§¡–‡√Áß μ≈Õ¥®π„™âμ√«®·¬°™π‘¥

§«“¡√ÿπ·√ß¢Õß¡–‡√Áß‡μâ“π¡„π —μ«å (Toniti et al., 1999,

2010) ‡ªìπμâπ

°“√‡≈◊Õ°¬âÕ¡μ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ¥â«¬‡∑§π‘§Õ‘¡¡Ÿ‚π-

ø≈ŸÕÕ‡√ ‡´πμåÀ√◊Õ‡∑§π‘§Õ‘¡¡Ÿ‚π‡ªÕ√åÕÕ° ‘́‡¥  ‡æ◊ËÕ„™â

„π°“√μ√«®À“·Õπμ‘‡®π πÕ°®“°®–æ‘®“√≥“®“°‡§√◊ËÕß¡◊Õ

·≈–Õÿª°√≥å∑’Ë¡’Õ¬Ÿà·≈â«§«√®–æ‘®“√≥“∂÷ß§«“¡ –¥«°

√«¥‡√Á« √–¬–‡«≈“∑’Ë„™â„π°“√‡°Á∫μ—«Õ¬à“ß®”π«π¡“° ·≈–

Õ«—¬«–À≈“¬™π‘¥ ‚¥¬‡©æ“–„πß“π«‘®—¬∑’Ë„™â —μ«å∑¥≈Õß

®”π«π¡“° πÕ°®“°π’È¬—ß®–μâÕßæ‘®“√≥“‡≈◊Õ°‡∑§π‘§∑’Ë
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‡À¡“– ¡‚¥¬§”π÷ß∂÷ß™π‘¥¢Õß·Õπμ‘ ‡®π„π‡π◊ÈÕ ‡¬◊ËÕ∑’Ë

μâÕß°“√μ√«®À“ À“°‡ªìπ·Õπμ‘‡®πÀ√◊Õ‚ª√μ’π∑’Ë‰¡à∂Ÿ°

∑”≈“¬À√◊Õ ≈“¬μ—«‡¡◊ËÕºà“π°“√‡°Á∫√—°…“„π “√≈–≈“¬

øÕ√å¡“≈‘π·≈–¢∫«π°“√μà“ßÊ °Á “¡“√∂‡≈◊Õ°„™â‡∑§π‘§

‡∑§π‘§Õ‘¡¡Ÿ‚π‡ªÕ√åÕÕ° ‘́‡¥ ∂÷ß·¡â®–„™â√–¬–‡«≈“°“√

∑”ß“π∑’Ë¬“«π“π°«à“ ·μà “¡“√∂‡°Á∫√—°…“μ—«Õ¬à“ß∑—Èß∑’ËÕ¬Ÿà„π

√Ÿª∫≈ÁÕ°æ“√“øîπ ·≈–μ—«Õ¬à“ß‡π◊ÈÕ‡¬◊ËÕ∑’Ë¬âÕ¡·≈â«‰¥âßà“¬·≈–

π“π°«à“ Õ’°∑—Èß‚§√ß √â“ß¢Õß‡´≈≈å°Á¬—ß‡ÀÁπ™—¥‡®π∑—Èß∑’Ëμ‘¥

 ’∫«°·≈–≈∫ ·μà∂â“À“°‡ªìπ·Õπμ‘‡®π∑’Ë∂Ÿ°∑”≈“¬‰¥âßà“¬

À√◊Õ‡ªìπ·Õπμ‘‡®π∑’Ë∂Ÿ°∑”≈“¬¥â«¬ “√≈–≈“¬øÕ√å¡“≈‘π°Á

§«√‡≈◊Õ°¬âÕ¡¥â«¬‡∑§π‘§Õ‘¡¡Ÿ‚πø≈ŸÕÕ‡√ ‡´πμå
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