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2 ¿“§«‘™“æ¬“∏‘«‘∑¬“ §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
*ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡

∫∑§—¥¬àÕ
¡–‡√Áßª“°¡¥≈Ÿ°®—¥‡ªìπ¡–‡√Áß∑’Ëæ∫‡ªìπÕ—π¥—∫µâπ„π µ√’∑—Ë«‚≈° °“√‡°‘¥¡–‡√Áßª“°¡¥≈Ÿ° πÕ°®“°¡’ “‡Àµÿÿ∑’Ë

 ”§—≠®“°°“√µ‘¥‡™◊ÈÕ‰«√—  human papilloma ·≈â« ‡´≈≈å¡–‡√ÁßÕ“®¡’°≈‰°„π°“√À≈∫À≈’°°“√∑”≈“¬¢Õß√–∫∫
¿Ÿ¡‘§ÿâ¡°—π„π√à“ß°“¬ ®“°°“√»÷°…“°àÕπÀπâ“π’Èæ∫°“√ ≈¥°“√· ¥ßÕÕ°¢Õß MHC class I ∑’Ëº‘«‡´≈≈å¡–‡√Áß ∑”„Àâ
MHC class I ‰¡à “¡“√∂π”‡ πÕ·Õπµ‘‡®π∫π‡´≈≈å¡–‡√Áß‰¥â °“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕµ√«®À“°“√ · ¥ßÕÕ°
¢Õß‚ª√µ’π tapasin  ∑’Ë∑”Àπâ“∑’Ë„π°√–∫«π°“√  àßºà“π·Õπµ‘‡®π„Àâ‚¡‡≈°ÿ≈¢Õß MHC class I ‚¥¬»÷°…“„πµ—«Õ¬à“ß¡–‡√Áß
2 °≈ÿà¡‰¥â·°à °≈ÿà¡√–¬–°àÕπ‡ªìπ¡–‡√Áß (dysplasia) ®”π«π 79 √“¬ ·≈–°≈ÿà¡∑’Ë‡ªìπ¡–‡√Áß√–¬–µà“ßÊ ®”π«π 49 √“¬
‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡∑’Ë‡ªìπ‡´≈≈åª“°¡¥≈Ÿ°ª°µ‘®“°ºŸâªÉ«¬ myoma ®”π«π 49 √“¬ º≈°“√»÷°…“æ∫°“√≈¥
≈ß¢Õß√–¥—∫°“√· ¥ßÕÕ°¢Õß‚ª√µ’π tapasin  —¡æ—π∏å°—∫√–¬–§«“¡ √ÿπ·√ß¢Õß‚√§∑’Ë‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘ (p= 0.001; χ2 for trend) °“√»÷°…“π’È®÷ß‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ ∑’Ë π—∫ πÿπ«à“°“√≈¥≈ß¢Õß√–¥—∫°“√· ¥ßÕÕ°
¢Õß‚ª√µ’π tapasin ‡ªìπ°≈‰°Àπ÷Ëß∑’Ë∑”„Àâ MHC class I ‰¡à “¡“√∂π”‡ πÕ·Õπµ‘‡®π∫π‡´≈≈å¡–‡√Áß‰¥â ´÷Ëßπà“®–
„™â‡ªìπµ—«∫àß™’È∑’Ë ”§—≠„π°“√µ‘¥µ“¡°“√¥”‡π‘π‚√§‚¥¬‡©æ“–„π√–¬–°àÕπ‡ªìπ¡–‡√Áß (dysplasia) √«¡∑—Èß§«√®–»÷°…“
‡æ‘Ë¡‡µ‘¡„π‚ª√µ’πµ—«Õ◊Ëπ„π°√–∫«π°“√ àßºà“π·Õπµ‘‡®π„Àâ‚¡‡≈°ÿ≈¢Õß MHC class I  µàÕ‰ª

§” ”§—≠: °“√· ¥ßÕÕ°‚ª√µ’π Tapasin, MHC class I,  ¡–‡√Áßª“°¡¥≈Ÿ°

∫∑π”
¡–‡√Áßª“°¡¥≈Ÿ°‡ªìπ¡–‡√ÁßÕ«—¬«– ◊∫æ—π∏ÿå∑’Ëæ∫‰¥â

 Ÿß‡ªìπÕ—π¥—∫ Õß„πºŸâÀ≠‘ß∑—Ë«‚≈°(1) ·≈–‡ªìπ “‡Àµÿ
°“√µ“¬∑’Ë ”§—≠‡ªìπ∑’Ë∑√“∫°—π«à“°“√µ‘¥‡™◊ÈÕ Human
Papillomas Virus (HPV) ‡ªìπ “‡ÀµÿÀ≈—°¢Õß°“√‡°‘¥
cervical neoplasia ‚¥¬æ∫®’‚π¡¢Õß HPV √«¡∑—Èß viral
protein (E6 ·≈– E7) „πºŸâªÉ«¬¡–‡√Áßª“°¡¥≈Ÿ°
®”π«π¡“°(2) Õ¬à“ß‰√°Áµ“¡‰¡à„™àºŸâªÉ«¬∑ÿ°√“¬∑’Ëµ‘¥‡™◊ÈÕ
HPV ®–æ—≤π“‰ª‡ªìπ¡–‡√Áß®÷ß‡™◊ËÕ«à“πà“®–¡’ªí®®—¬Õ◊Ëπ∑’Ë
 ”§—≠·≈– àß‡ √‘¡„Àâ‡°‘¥¡–‡√Áßª“°¡¥≈Ÿ°‚¥¬‡©æ“–

°“√∑’Ë‡™◊ÈÕ HPV  “¡“√∂À≈∫√Õ¥®“°°“√√—∫√Ÿâ·≈–∑”≈“¬
‡´≈≈å¡–‡√Áß®“°√–∫∫¿Ÿ¡‘§ÿâ¡°—π ¿“«–°“√µ‘¥‡™◊ÈÕ‰«√— 
HPV ¡’Õ—µ√“ Ÿß‚¥¬∑—Ë«‰ª„πºŸâÀ≠‘ß«—¬‡®√‘≠æ—π∏ÿå ·µà
 à«π¡“°®–‡ªìπ·∫∫™—Ë«§√“«‰¡à· ¥ßÕ“°“√·≈–Õ“®À“¬
‰¥â‡Õß¿“¬„π 8-13 ‡¥◊Õπ(3) ®–¡’‡æ’¬ß à«ππâÕ¬‡∑à“π—Èπ
∑’Ë¬—ß¡’°“√ µ‘¥‡™◊ÈÕ·∫∫‡√◊ÈÕ√—ß ÷́Ëß®–æ—≤π“‰ª‡ªìπ Cervical
dysplasia ·≈–¡–‡√Áß√–¬–≈ÿ°≈“¡ (Cervical cancer)
°“√‡ª≈’Ë¬π·ª≈ß°“√µÕ∫ πÕß∑“ß¿Ÿ¡‘§ÿâ¡°—π¢Õß‡¬◊ËÕ∫ÿ
‡¡◊Õ°„πª“°¡¥≈Ÿ°¡’§«“¡ —¡æ—π∏å°—∫°“√æ—≤π“¢Õß
Cervical dysplasia ·≈–¡–‡√Áßª“°¡¥≈Ÿ°„π√–¥—∫
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Tapasin expression in cervical carcinoma

Abstract
Cervical cancer is the most common cancer among women worldwide. Even though HPV infection

is known as the major risk factor of cervical carcinogenesis, immune evasion of infected cells or tumor
cells is also well established as the major contributing factors.  Down regulation of MHC class I as well
as the presence of non-surface presenting MHC class I molecules have been previously reported.  Our
aim of this study is to investigate the expression level of tapasin protein which is one of the MHC class
I antigen processing proteins in various stages of cancerous tissues.  Seventy nine dysplasia and 49 cases
of cervical cancer and 49 normal cervix from myoma patients as control were included in this study. The
association between the expression level and disease progression was analyzed using χ2 for trend.  The
reduction of tapasin expression is significantly associated with respect to the progression of staging in
both dysplasia and cervical cancer group (p=0.001; χ2 for trend). In conclusion, our study illustrates that
the reduction in tapasin expression might exert as one of the mechanism leading to the impairment of
antigen presenting of MHC class I in cancerous tissues. Therefore, tapasin staining might be useful as an
early prognostic marker in dysplasia.  More antigen processing proteins should be also further investigated.

Key words:  Tapasin expression, MHC class I, cervical cancer

µà“ßÊ °—π Õ¬à“ß‰√°Áµ“¡°≈‰°°“√√∫°«π¿Ÿ¡‘§ÿâ¡°—ππ’È„π
ºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ‰«√— À√◊ÕºŸâªÉ«¬¡–‡√Áß ¬—ß‰¡à∑√“∫Õ¬à“ß
·πà™—¥

MHC class I ‡ªìπ‚¡‡≈°ÿ≈∑’Ëæ∫‰¥â∫π‡´≈≈å∑’Ë¡’
π‘«‡§≈’¬ ‡°◊Õ∫∑ÿ°™π‘¥ ¡’Àπâ“∑’Ë„π°“√π”‡ πÕ‚ª√µ’π
·Õπµ‘‡®π‡æ◊ËÕ„Àâ‡°‘¥°“√√—∫√Ÿâ·≈–µÕ∫ πÕßºà“π CD8+
T lymphocyte(4) ®“°√“¬ß“π¢Õß§≥–ºŸâ«‘®—¬°àÕπÀπâ“π’È(5)

∂÷ß√–¥—∫°“√· ¥ßÕÕ°¢Õß MHC class I „π¡–‡√Áß
ª“°¡¥≈Ÿ°æ∫«à“°“√°√–®“¬µ—«¢Õß MHC class I
molecule ®–æ∫Õ¬Ÿà„π‰´‚µæ≈“ ´÷¡¢Õß‡´≈≈å‡ªìπ à«π
„À≠à„π¢≥–∑’Ë°≈ÿà¡ normal cervix ®–æ∫Õ¬Ÿà∫πº‘«‡´≈≈å
¢âÕ¡Ÿ≈π’È∫àß™’È«à“ MHC class I ‰¡à “¡“√∂π”‡ πÕ

·Õπµ‘‡®π∫πº‘«‡´≈≈å¢Õß¡–‡√Áßª“°¡¥≈Ÿ° ¢—ÈπµÕπ°“√‡°‘¥
antigen processing(6) ‡√‘Ë¡¢÷Èπ®“°°“√ √â“ß Heavy chain
·≈– β

2
-microglobulin (β

2
M) ‚¥¬ polyribosome ∫π

rough endoplasmic reticulum(RER) ·≈–‡¢â“ Ÿà lumen
¢Õß endoplasmic reticulum (ER) ‚¥¬‡ªìπ “¬‚ª≈’
‡ªª‰∑¥å 2  “¬∑’Ë·¬°°—πÕ¬Ÿà  ¿“¬„π ER π’È α chain
¡’‚¡‡≈°ÿ≈ calnexin ·≈– Bip ™à«¬„Àâ‡°‘¥°“√‚§âßßÕ
Õ¬à“ß‡À¡“– ¡ ·≈–®—∫°—∫ β

2
M  µàÕ®“°π—Èπ  α chain-

β
2
M dimers  ®–‡§≈◊ËÕπ‰ª¿“¬„π ER ‰ªµ√ßµ”·Àπàß

∑’Ë¡’ Transport associated with Antigen Processing
(TAP) protein Õ¬Ÿà‚¥¬¡’ tapasin ‡ªìπµ—«‡™◊ËÕ¡ ‡¡◊ËÕ¡’
‚ª√µ’π·Õπµ‘‡®π (peptide antigen) ∑’Ë∂Ÿ°¬àÕ¬ ‚¥¬
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proteosome ®“° cytosol  àßºà“π TAP molecule ‡¢â“
¡“„π ER ‚ª√µ’π·Õπµ‘‡®ππ—Èπ°Á®–®—∫°—∫‚¡‡≈°ÿ≈ MHC
class I ∑’Ëª√–°Õ∫¢÷Èπ °“√¡’‚ª√µ’π·Õπµ‘‡®π¡“®—∫™à«¬
„Àâ‚¡‡≈°ÿ≈ MHC class I ¡’§«“¡‡ ∂’¬√ ·≈–∑”„Àâ
‚¡‡≈°ÿ≈ MHC class I À≈ÿ¥ÕÕ°®“° TAP molecule
µàÕ®“°π—Èπ peptide-MHC class I °Á®–‡§≈◊ËÕπºà“π golgi
apparatus ‡æ◊ËÕ àßÕÕ°‰ª¬—ßº‘«‡´≈≈å∑“ß exocytic
vesicle  „π¢≥–∑’Ë‡§≈◊ËÕπºà“π golgi apparatus ‚¡‡≈°ÿ≈
MHC class I ®–¡’ carbohydrate ¡“ª√–°Õ∫¥â«¬
Tapasin ‡ªìπ‰°≈‚§‚ª√µ’π‡¡¡‡∫√π™π‘¥ type 1 ¡’¢π“¥
48 kDa ∑’Ëª√–°Õ∫¥â«¬°√¥Õ–¡‘‚π 448 µ—« ·≈–
N-linked glycosolation site  “¬‡¥’Ë¬« ́ ÷Ëß‡ªìπ à«π ”§—≠
¢Õß°“√‡°‘¥ complex √–À«à“ß TAP ·≈– MHC class
I ‚¥¬‡ªìπ –æ“π‡™◊ËÕ¡„Àâ‚¡‡≈°ÿ≈¡’§«“¡‡ ∂’¬√¡“°¢÷Èπ(7,8)

¥—ßπ—Èπ°“√»÷°…“π’È®÷ß π„®∑’Ë®–µ√«® Õ∫À“§«“¡º‘¥
ª°µ‘∑’Ë‡ªìπ “‡Àµÿ„Àâ MHC class I ‰¡à “¡“√∂π”‡ πÕ
·Õπµ‘‡®π∫πº‘«‡´≈≈å‚¥¬°“√µ√«®À“°“√· ¥ßÕÕ°¢Õß
Tapasin „π°≈ÿà¡ºŸâªÉ«¬¡–‡√Áßª“°¡¥≈Ÿ° µ≈Õ¥®πÀ“
§«“¡ —¡æ—π∏å√–À«à“ß°“√· ¥ßÕÕ°¢Õß Tapasin °—∫
√–¬–·≈–§«“¡√ÿπ·√ß¢Õß‚√§ ¢âÕ¡Ÿ≈∑’Ë‰¥â®–‡ªìπ à«πÀπ÷Ëß
∑’Ë∑”„Àâ‡°‘¥§«“¡‡¢â“„®∂÷ß°≈‰°°“√µÕ∫ πÕß¢Õß‡´≈≈å
¡–‡√ÁßµàÕ°“√À≈∫À≈’°¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬·≈–π”‰ª Ÿà
°“√æ¬“°√≥å§«“¡√ÿπ·√ß¢Õß‚√§·≈–°“√«“ß·ºπ√—°…“
ºŸâªÉ«¬µàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√»÷°…“
µ—«Õ¬à“ß∑’Ë„™â»÷°…“

µ—«Õ¬à“ß∑’Ë„™â»÷°…“ ·∫àßÕÕ°‡ªìπ 2 °≈ÿà¡‰¥â·°à °≈ÿà¡
ºŸâªÉ«¬¡–‡√Áß ®”π«π 128 √“¬ ·≈–°≈ÿà¡§«∫§ÿ¡ 49 √“¬
°≈ÿà¡ºŸâªÉ«¬¡–‡√Áßºà“π°“√µ√«®°√Õß ≥ tumor clinic ‚¥¬
 Ÿµ‘π√’·æ∑¬å ·∫àß‡ªìπºŸâªÉ«¬√–¬–°àÕπ‡ªìπ¡–‡√Áß
(dysplasia) ®”π«π 79 √“¬ ·≈–ºŸâªÉ«¬∑’Ë‡ªìπ¡–‡√Áß
ª“°¡¥≈Ÿ°√–¬–≈ÿ°≈“¡ 49 √“¬ ‚¥¬‡°Á∫™‘Èπ‡π◊ÈÕ·∫∫
Biopsy  ¢≥–∑’Ë°≈ÿà¡§«∫§ÿ¡ ‡ªìπ™‘Èπ‡π◊ÈÕ∫√‘‡«≥ normal
cervix ∑’Ë‰¥â®“°°“√ºà“µ—¥®“°ºŸâªÉ«¬¡¥≈Ÿ°‚µ (myoma)
´÷Ëß‡ªìπ°“√µ—¥™‘Èπ‡π◊ÈÕ·∫∫ hysterectomy

µ—«Õ¬à“ß 3 °≈ÿà¡‡ªìπºŸâ¡“√—∫∫√‘°“√∑’Ë§≈‘π‘° Ÿµ‘π√’‡«™
‚√ßæ¬“∫“≈»√’π§√‘π∑√å §≥–·æ∑¬»“ µ√å  ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ ‚¥¬ºà“π°“√√—∫√Õß®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ ‡≈¢∑’Ë HE 480227

«‘∏’°“√»÷°…“
1. °“√¬âÕ¡ Tapasin ‚¥¬„™â anti-Tapasin

mAbTO-3 ÷́Ëß‡ªìπ mouse monoclonal antibody ‰¥â
√—∫§«“¡Õπÿ‡§√“–Àå®“° Professor Dr. Soldano
Ferrone, Department of Immunology, Roswell Park
Cancer Institute,  Buffalo , New York   À√—∞Õ‡¡√‘°“
‚¥¬„™â§«“¡‡¢â¡¢âπ∑’Ë 1:500 ·≈–¬âÕ¡™‘Èπ‡π◊ÈÕ¥â«¬‡∑§π‘§
Immunoperoxidase staining(9) ‚¥¬¡’¢—ÈπµÕπ¥—ßπ’È

1. Deparafinization ‚¥¬®ÿà¡ ‰≈¥å≈ß„π  xylene
2 chamber, chamber 1 π“π 30 π“∑’ chamber 2
π“π 5 π“∑’

2. Rehydration ®ÿà¡≈ß„π  Absolute ethanol 2
chamber, chamber ≈– 2 π“∑’ 95 % ethanol 2
chamber, chamber ≈– 2 π“∑’  Water 2  chamber,
chamber ≈– 2 π“∑’

3. Retrieve Ag ‚¥¬«‘∏’ streaming„π Citrate
buffer 20 π“∑’ À≈—ß®“°π—Èπ‡°Á∫‰«â∑’Ë Õÿ≥À¿Ÿ¡‘ÀâÕßÕ’° 20
π“∑’·≈–≈â“ßÕÕ°¥â«¬ Phosphate Buffer Saline (PBS)
2 π“∑’

4. block endogeneous peroxidase activity  ¥â«¬
1% H

2
O

2
 π“π 30 π“∑’∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ·≈–≈â“ßÕÕ°

¥â«¬ PBST (PBS ∑’Ë¡’ 0.05% Tween 20) 2 §√—Èß §√—Èß
≈– 5 π“∑’

5. Block ¥â«¬ Blocking buffer ( 5% Fetal boine
serum,30mg% Caseine „πPBST  ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 30
π“∑’

6. ‡µ‘¡ Primary antibody ∑’Ë‡®◊Õ®“ß¥â«¬ dilution
∑’Ë‡À¡“– ¡(1:500)∑‘Èß‰«â¢â“¡§◊π ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ®“°π—Èπ
≈â“ß¥â«¬ PBST 2 §√—Èß §√—Èß≈– 5 π“∑’

7. ‡µ‘¡ Envision ∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 30 π“∑’ ·≈â«
≈â“ßÕÕ°¥â«¬ PBST 2 §√—Èß §√—Èß≈– 5 π“∑’
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8. ∑”„Àâ‡°‘¥ ’‚¥¬°“√¬âÕ¡„π Working DAB π“π
30 π“∑’„π∑’Ë¡◊¥·≈â«À¬ÿ¥ªØ‘°‘√‘¬“¥â«¬πÈ”ª√–ª“∑’Ë‡ªî¥‰À≈
3-5 π“∑’

9. ®ÿà¡„π ’ Hematoxylin 5 §√—Èß ·≈â«≈â“ßÕÕ°
¥â«¬πÈ”ª√–ª“∑’Ë‰À≈µ≈Õ¥®π°«à“®– –Õ“¥

10. Dehydration ®ÿà¡≈ß„π 95% ethanol 2
chamber, chamber ≈– 2 π“∑’ Absolute ethanol 2
chamber, chamber ≈– 2 π“∑’  Xylene 2 chamber,
chamber ≈– 2 π“∑’

11. Mounting ‚¥¬ permount
12. °“√Õà“πº≈·≈–°“√·ª≈º≈

Õ—µ√“°“√¬âÕ¡µ‘¥ ’¢Õß‡´≈≈å (percentage of
positive cell) ‚¥¬„Àâ√âÕ¬≈–°“√µ‘¥ ’·∫àß‡ªìπ√–¥—∫µà“ßÊ
(grading) µ“¡®”π«π‡´≈≈å∑’Ë„Àâº≈°“√µ‘¥ ’‡ªìπ∫«°
®–„™â‡ªìπ¥—™π’∑’Ë∫àß∫Õ°∂÷ßª√‘¡“≥ °“√· ¥ßÕÕ°¢Õß
Tapasin „π‡´≈≈å¡–‡√Áßª“°¡¥≈Ÿ°µ“¡≈”¥—∫ ‚¥¬
‡ª√’¬∫‡∑’¬∫°≈ÿà¡ºŸâªÉ«¬ cervical cancer ·≈–°≈ÿà¡
dysplasia °—∫ normal cervix
  13. ‡°≥±å„π°“√‡°√¥ Grading(10)

‡°√¥ 0 : ‰¡à¡’°“√µ‘¥ ’„π‡´≈≈å
‡°√¥ 1 :  ®”π«π‡´≈≈å∑’Ë¡’°“√µ‘¥ ’ < 50%
‡°√¥ 2 :  ®”π«π‡´≈≈å∑’Ë¡’°“√µ‘¥ ’ 50 - 75%
‡°√¥ 3 : ®”π«π‡´≈≈å∑’Ë¡’°“√µ‘¥ ’  >75%

À¡“¬‡Àµÿ : „π°“√‡°√¥‡∑’¬∫°“√µ‘¥ ’°—∫ Internal
positive control §◊Õ°≈ÿà¡¢Õß Lymphocytes

2. °“√«‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏å√–À«à“ß°“√
· ¥ßÕÕ°¢Õß Tapasin °—∫§«“¡√ÿπ·√ß¢Õß¡–‡√Áß
ª“°¡¥≈Ÿ°

„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈‰¥â·∫àß°≈ÿà¡µ—«Õ¬à“ß„π°≈ÿà¡
°àÕπ‡ªìπ¡–‡√Áß ·≈–°≈ÿà¡∑’Ë‡ªìπ¡–‡√Áß ÕÕ°‡ªìπ 2 °≈ÿà¡
¬àÕ¬ §◊Õ °≈ÿà¡°àÕπ‡ªìπ¡–‡√Áß 79 √“¬ ·∫àßÕÕ°‡ªìπ Low
grade squamous intraepithelial lesion (LSIL) ®”π«π
49 √“¬ ·≈– High grade squamous intraepithelial
lesion (HSIL) ®”π«π 30 √“¬ °≈ÿà¡∑’Ë‡ªìπ¡–‡√Áß 49
√“¬ ·∫àßÕÕ°‡ªìπ °≈ÿà¡¡–‡√Áß√–¬–‡√‘Ë¡µâπ (early
invasive cervical carcinoma) ´÷Ëß√«¡¡–‡√Áß„π√–¬–∑’Ë

1-2 ®”π«π 31 √“¬ ·≈–°≈ÿà¡¡–‡√Áß√–¬–∑â“¬(late
invasive cervical carcinoma) ´÷Ëß√«¡¡–‡√Áß„π√–¬–∑’Ë
3-4 ®”π«π 18 √“¬

º≈°“√µ√«®√–¥—∫°“√· ¥ßÕÕ°¢Õß tapasin π”
¡“À“§«“¡ —¡æ—π∏å√–À«à“ß°“√· ¥ßÕÕ°¢Õß Tapasin
°—∫√–¬–°“√¥”‡π‘π‚√§„π°≈ÿà¡µ—«Õ¬à“ß¢Õß¡–‡√Áßª“°
¡¥≈Ÿ°‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ ‚¥¬„™â ∂‘µ‘  χ2 for trend
test ¥â«¬‚ª√·°√¡ SPSS version 12.0 „π°“√«‘‡§√“–Àå
¢âÕ¡Ÿ≈ °”Àπ¥§à“π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ p-value <0.05

º≈°“√»÷°…“
√Ÿª∑’Ë 1 · ¥ß°“√¬âÕ¡‚ª√µ’π Tapasin ·≈–

µ—«Õ¬à“ß°“√·∫àß√–¥—∫°“√· ¥ßÕÕ°„π„π°≈ÿà¡µ—«Õ¬à“ß
·≈–°≈ÿà¡§«∫§ÿ¡ º≈°“√«‘‡§√“–Àå∑“ß ∂‘µ‘æ∫«à“√–¥—∫
°“√· ¥ßÕÕ°¢Õß Tapasin „π∑ÿ°°≈ÿà¡µ—«Õ¬à“ß‰¥â·°à
°≈ÿà¡√–¬–≈ÿ°≈“¡∑—Èß„π Early (stageI+II) ·≈– Late
invasive (III+IV), °≈ÿà¡√–¬–°àÕπ‡ªìπ¡–‡√Áß LSIL,
HSIL ·≈– normal cervix ¡’§«“¡ —¡æ—π∏å°—πÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ ( p-value = 0.001, χ2 for trend
test) ¥—ß· ¥ß„πµ“√“ß∑’Ë 1 °≈à“«§◊Õ º≈°“√¬âÕ¡‚ª√µ’π
Tapasin æ∫«à“√âÕ¬≈– 100 „π°≈ÿà¡ª“°¡¥≈Ÿ°ª°µ‘ ·≈–
°≈ÿà¡√–¬–°àÕπ‡ªìπ¡–‡√Áß∑—Èß LSIL ·≈–HSIL ¡’√–¥—∫
°“√· ¥ßÕÕ°‚ª√µ’π Tapasin ∑’Ë 2+ ∂÷ß 3+  ‚¥¬ 98%
¢Õß°≈ÿà¡ LSIL ®–¡’√–¥—∫°“√· ¥ßÕÕ°∑’Ë 3+  ¡“°°«à“
HSIL ∑’Ë¡’√–¥—∫°“√· ¥ßÕÕ°∑’Ë 3+ §‘¥‡ªìπ 77%  ·≈–
‡¡◊ËÕ‡¢â“ Ÿà√–¬–¡–‡√Áß √–¥—∫°“√· ¥ßÕÕ°¢Õß‚ª√µ’π
Tapasin ®–≈¥≈ßµ“¡√–¬–§«“¡√ÿπ·√ß¢Õß‚√§ ·≈–
Õ—µ√“∑’Ë‰¡à· ¥ßÕÕ°À√◊Õ¬âÕ¡‰¡àæ∫‚ª√µ’π tapasin ‡æ‘Ë¡
¢÷Èπ®“° √âÕ¬≈– 0 „π°≈ÿà¡ LSIL·≈– HSIL ‡ªìπ 12.9%
·≈– 38.9% „π early ·≈– late invasive µ“¡≈”¥—∫
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µ“√“ß∑’Ë  1  §«“¡ —¡æ—π∏å√–À«à“ß°“√· ¥ßÕÕ°¢Õß Tapasin „π°≈ÿà¡µ—«Õ¬à“ß®”·π°µ“¡√–¬–‚√§ ‚¥¬‡∑§π‘§
Immunoperoxidase staining

 ∂‘µ‘ χ2  for trend P = 0.001
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 √Ÿª∑’Ë 1 ¿“æ°“√µ‘¥ ’¢Õß tapasin „π : Hela cell line ∑’Ë‰¡à„ à·≈–„ à tapasin antibody (a,e); invasive carcinoma
(d,f); dysplasia (c,g) ·≈– normal cervix (d,h)
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«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
°“√»÷°…“„π§√—Èßπ’È¡’«—µ∂ÿª√– ß§å∑’Ë®–µ√«®√–¥—∫

°“√· ¥ßÕÕ°¢Õß‚ª√µ’π Tapasin ‡æ◊ËÕ∑’Ë®–„™â‡ªìπµ—«
∫àß™’È∂÷ß√–¥—∫§«“¡√ÿπ·√ßÀ√◊Õ°“√¥”‡π‘π¢Õß‚√§¡–‡√Áß
ª“°¡¥≈Ÿ° µ—Èß·µà√–¬–°àÕπ¡–‡√Áß‰ª®π∂÷ß¡–‡√Áß≈ÿ°≈“¡
√–¬–µà“ßÊ „π°“√«‘‡§√“–Àåº≈∑“ß ∂‘µ‘¢Õß°≈ÿà¡¡–‡√Áß
‡æ◊ËÕ„Àâ‡ÀÁπ·π«‚πâ¡„π°“√· ¥ßÕÕ°¢Õß‚ª√µ’π tapasin
„π°≈ÿà¡µ—«Õ¬à“ß°√–®“¬µ“¡√–¬–„π°“√¥”‡π‘π‚√§ ®÷ß
·∫àß°≈ÿà¡µ—«Õ¬à“ß„π√–¬–°àÕπ‡ªìπ¡–‡√Áß‡ªìπ LSIL(Low
grade of squamous intraepithelial lesions) °—∫ HSIL
(High grade of squamous intraepithelial lesions)
‚¥¬¡’§«“¡ Õ¥§≈âÕß°—∫°“√®”·π°µ“¡ cervical
intraepithelial neoplasia (CIN) ·≈– squamous
intraepithelial lesions (SILs) ®”·π°µ“¡≈—°…≥–
æ¬“∏‘ ¿“æ∑’Ë‡√‘Ë¡¡’§«“¡º‘¥ª°µ‘¢Õß™—Èπ squamous cell
µ—Èß·µà√–¥—∫ Atypical  ∂÷ß√–¥—∫ Mild dysplasia (CIN
I) √«¡°—π‡ªìπ°≈ÿà¡ LSIL ·≈– µ—Èß·µà√–¥—∫ Moderate
( CIN II ) ®π∂÷ß√–¥—∫ Severe dysplasia (CIN III)
√«¡°—π‡ªìπ°≈ÿà¡ HSIL  à«π„π°≈ÿà¡¡–‡√Áßª“°¡¥≈Ÿ° ·∫àß
‡ªìπ 2 °≈ÿà¡ §◊Õ early ·≈– late invasive cervical
carcinoma  ´÷Ëß°“√·∫àß∑—Èß 2 °≈ÿà¡π’È„™â°“√≈ÿ°≈“¡¢Õß
‡´≈≈å¡–‡√Áß‡ªìπ‡°≥±å°“√·∫àß ‚¥¬∑’Ë stage I ‡ªìπ
‡´≈≈å¡–‡√Áß®–®”°—¥Õ¬Ÿà¿“¬„π∫√‘‡«≥ª“°¡¥≈Ÿ° stage II
‡ªìπ‡´≈≈å¡–‡√Áß≈ÿ°≈“¡ÕÕ°πÕ°ª“°¡¥≈Ÿ°·µà‰¡à∂÷ßºπ—ß
¥â“π¢â“ß¢Õß‡™‘ß°√“π ¡–‡√Áß≈ÿ°≈“¡™àÕß§≈Õ¥·µà≈ß¡“
‰¡à∂÷ß à«π≈à“ßÀ√◊Õ 1 „π 3 ¢Õß™àÕß§≈Õ¥ stage III  ‰¥â·°à
‡´≈≈å¡–‡√Áß≈ÿ°≈“¡∂÷ßºπ—ß¥â“π¢â“ß¢Õß‡™‘ß°√“π ¡–‡√Áß
≈ÿ°≈“¡∂÷ß 1 „π 3 ¢Õß™àÕß§≈Õ¥ ·≈– stage IV ‰¥â·°à
‡´≈≈å¡–‡√Áß≈ÿ°≈“¡ÕÕ°‰ªπÕ°Õÿâß‡™‘ß°√“π

®“°°“√»÷°…“°“√· ¥ßÕÕ°¢Õß Tapasin „π™‘Èπ‡π◊ÈÕ
¡–‡√Áßª“°¡¥≈Ÿ°®”π«π 49 µ—«Õ¬à“ß √–¥—∫°“√µ‘¥ ’∫àß∫Õ°
∂÷ß√–¥—∫°“√· ¥ßÕÕ°¢Õß Tapasin æ∫«à“√–¬–§«“¡
√ÿπ·√ß¢Õß‚√§ —¡æ—π∏å°—∫√–¥—∫°“√µ‘¥ ’∑’Ë≈¥≈ß À√◊Õ
Õ’°π—¬Àπ÷Ëß§◊Õ√–¥—∫°“√· ¥ßÕÕ°≈¥≈ß —¡æ—π∏å°—∫
√–¬–§«“¡√ÿπ·√ß¢Õß‚√§∑’Ë‡æ‘Ë¡¢÷Èπ „π¿“æ√«¡√–¥—∫°“√
· ¥ßÕÕ° Tapasin ¢Õß™‘Èπ‡π◊ÈÕ¡–‡√Áßª“°¡¥≈Ÿ°°≈ÿà¡ late

invasive ∑ÿ°√“¬µ—Èß·µà stage III ∂÷ß IV ®–¡’°“√
· ¥ßÕÕ°§àÕπ¢â“ßµË”  §◊Õ¡’°“√· ¥ßÕÕ°Õ¬Ÿà„π™à«ß 0
∂÷ß 1+  „π¢≥–∑’Ë¿“æ√«¡√–¥—∫°“√· ¥ßÕÕ° Tapasin
¢Õß™‘Èπ‡π◊ÈÕ°≈ÿà¡°àÕπ‡ªìπ¡–‡√Áß(dysplasia) ®”π«π 79
µ—«Õ¬à“ß®–¡’°“√· ¥ßÕÕ°§àÕπ¢â“ß Ÿß §◊Õ¡’°“√· ¥ßÕÕ°
Õ¬Ÿà„π™à«ß 2+ ∂÷ß 3+

¢âÕ®”°—¥ª√–°“√ ”§—≠¢Õß°“√»÷°…“π’È §◊Õ °“√
Õà“πº≈ ®–µâÕß„Àâ§«“¡ ”§—≠°—∫°“√‡°√¥°“√µ‘¥ ’¢Õß
‚ª√µ’π Tapasin „πµ—«Õ¬à“ß∑’ËÕ“®¡’§«“¡·µ°µà“ß„π°“√
Õà“πº≈„πºŸâ∑”·µà≈–§π ‡æ◊ËÕ≈¥¢âÕ®”°—¥¥—ß°≈à“« °“√Õà“π
º≈„π°“√»÷°…“π’È®–„™âºŸâÕà“π 3 §π ·≈– π”‡Õ“º≈∑’Ë‰¥â
¡“‡ª√’¬∫‡∑’¬∫‚¥¬¥Ÿ§«“¡ Õ¥§≈âÕß„π°“√Õà“πº≈ 2 „π
3 ‡ªìπ‡°≥±åµ—¥ ‘π „π°√≥’∑’Ë‡°√¥µà“ß°—π‡°‘π 2 ‡°√¥
¢÷Èπ‰ª ·≈–‡°√¥∑’Ë‰¥âµË”°«à“ 2+ ®–π” slide π—Èπ¡“Õà“π
º≈„À¡àÀ¡¥æ√âÕ¡°—πÕ’°§√—Èß

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√»÷°…“∑’Ë‰¥â°—∫°“√»÷°…“¢Õß
ºŸâ«‘®—¬Õ◊Ëπ∑’Ëºà“π¡“‰¥â¡’√“¬ß“π«‘®—¬‡°’Ë¬«°—∫§«“¡∫°æ√àÕß
¢Õß°“√· ¥ßÕÕ°¢Õß MHC class I «à“¡’§«“¡ —¡æ—π∏å
°—∫°“√≈¥≈ß¢Õß°“√· ¥ßÕÕ°¢Õß Tapasin ´÷Ëß¡’
§«“¡ Õ¥§≈âÕß°—∫°“√»÷°…“§√—Èßπ’È ‡™àπ Ogino ·≈–
§≥–(11) ‚¥¬„™â‡∑§π‘§ Immunohistochemical  staining
»÷°…“„πºŸâªÉ«¬  primary  maxillary  sinus  squamous
cell carcinoma 70 √“¬ ∑”°“√»÷°…“√–¥—∫°“√· ¥ßÕÕ°
¢Õß‚ª√µ’π 5 µ—« „π°√–∫«π°“√ antigen processing
‰¥â·°à calnexin, Erp57, calreticulin, tapasin ·≈–
HLA class I æ∫ down regulation ¢Õß tapasin
 —¡æ—π∏å°—∫ MHC class I Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(P-value < 0.01)  °“√»÷°…“¢Õß  Seliger  ·≈–§≥–(12)

ªï 2001 »÷°…“„π Human tumor cells æ∫«à“ °“√≈¥
°“√· ¥ßÕÕ° À√◊Õ°“√≈¥≈ß¢Õß‚ª√µ’π Tapasin ®–
∑”„Àâ°“√· ¥ßÕÕ°¢Õß MHC class I ≈¥≈ß πÕ°®“°
π—Èπ°“√»÷°…“¢Õß Kajsa ·≈–§≥–(13) ‚¥¬„™â‡∑§π‘§
Immunoprecipitation ·≈– Immunoblotting »÷°…“„π
Human cell lines æ∫«à“°“√≈¥≈ß¢Õß‚ª√µ’π Tapasin
®–∑”„Àâ‡ªª‰∑¥å¢Õß MHC class I ‰¡à “¡“√∂ load
‡¢â“‰ª„π ER ‰¥â ∑”„Àâ MHC class I ‰¡à “¡“√∂π”
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‡ πÕ·Õπµ‘‡®π∫πº‘«‡´≈≈å‰¥â
¥—ßπ—Èπº≈„π°“√»÷°…“§√—Èßπ’È  π—∫ πÿπº≈°“√ß“π

«‘®—¬¢Õß Jearanaikoon ·≈–§≥– 2007 (in press)
«à“‚¡‡≈°ÿ≈ à«π„À≠à¢Õß MHC class I ‰¡à “¡“√∂
· ¥ßÕÕ°‰¥â∑’Ëº‘«¢Õß‡´≈≈å¡–‡√Áß (non-surface
presenting MHC class I) ‚¥¬æ∫«à“ MHC class I
 à«π„À≠à®–· ¥ßÕÕ°„π‰´‚µæ≈“ ´÷¡¢Õß‡´≈≈å¡–‡√Áß
§«“¡∫°æ√àÕß∑’Ë∑”„Àâ MHC class I ‰¡à “¡“√∂π”
‡ πÕ·Õπµ‘‡®π∫πº‘«‡´≈≈å¡–‡√Áß‰¥âπ’Èπà“®–¡“®“°°“√
≈¥≈ß¢Õß°“√· ¥ßÕÕ°¢Õß‚ª√µ’π Tapasin ´÷Ëß‡√‘Ë¡
æ∫µ—Èß·µà°≈ÿà¡µ—«Õ¬à“ß¡–‡√Áßª“°¡¥≈Ÿ°∑—Èß„π√–¬–°àÕπ
‡ªìπ¡–‡√ÁßÀ√◊Õ Dysplasia ‚¥¬‡©æ“–°“√æ∫°“√≈¥
√–¥—∫¢Õß Tapasin Õ¬à“ß¡’π—¬ ”§—≠ª√“°Ø∑’Ë°≈ÿà¡ HSIL

°“√»÷°…“π’È‰¥â· ¥ß„Àâ‡ÀÁπ«à“√–¥—∫§«“¡√ÿπ·√ß¢Õß
‚√§∑’Ë‡æ‘Ë¡¢÷Èπ (staging) „πºŸâªÉ«¬¡–‡√Áßª“°¡¥≈Ÿ°
 Õ¥§≈âÕß°—∫√–¥—∫°“√· ¥ßÕÕ°¢Õß‚ª√µ’π Tapasin ¡’
°“√≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠‰¡à«à“®–‡ª√’¬∫‡∑’¬∫¡–‡√Áß
√–¬–„¥°—∫°≈ÿà¡§«∫§ÿ¡°Áµ“¡ πÕ°®“°π’È¬—ß π—∫ πÿπ
«à“°“√≈¥≈ß¢Õß‚ª√µ’π Tapasin πà“®–‡°’Ë¬«¢âÕß„π°“√
∑”„Àâ‡°‘¥§«“¡∫°æ√àÕß∑’Ë MHC class I ‰¡à “¡“√∂π”
‡ πÕ·Õπµ‘‡®π∫πº‘«‡´≈≈å¡–‡√Áß ∑”„Àâ‡´≈≈å¡–‡√Áß
À≈ÿ¥√Õ¥°“√∑”≈“¬¢Õß immune cell Õ¬à“ß‰√°Áµ“¡
§«√¡’°“√»÷°…“µàÕ‰ª‡æ◊ËÕ∑√“∫∂÷ß§«“¡º‘¥ª°µ‘¢Õß‚ª√
µ’πÕ◊ËπÊ∑’Ë‡°’Ë¬«¢âÕß„π°“√π”‡ πÕ·Õπµ‘‡®π¢Õß‡´≈≈å
¡–‡√Áß ‡™àπ TAP 1, TAP 2 , LMP I, LMP II ·≈–
Calnexin ‡ªìπµâπ ∑—Èßπ’È‡æ◊ËÕ„™â‚ª√µ’π‡À≈à“π’È‡ªìπµ—«
µ‘¥µ“¡°“√¥”‡π‘π‚√§‚¥¬‡©æ“–„π µ√’°≈ÿà¡°àÕπ‡ªìπ
¡–‡√Áß
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