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Abstract
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Anudep Rungsipipat**  Somporn Techangamsuwan**  Roongroje Thanawongnuwech**

THE GRADING, DIAGNOSIS AND PROGNOSIS OF CANINE MAST

CELL TUMORS
Forty-seven cutaneous mast cell tumors from dogs were pathologically classified into three

grades numbered grade 1 to 3. Age, sex, breed, tumor location, and their histologic grading were
tabulated. Luna’s method, Unna’s method, Giemsa, toluidine blue, and alcian blue/safranine
stainings were applied  in order to compare the diagnosis and prognosis of the tumors. The staining
was positive for mast cell tumors by the different methods 64% (30/47), 68% (32/47), 70% (33/47),
72% (34/47), and 81% (38/47), respectively. The accuracy of the staining decreased when the mast
cells became poorly differentiated. The alcian blue/safranine stain yielded the greatest number of
positives: 70% (7/10) for grade I (well differentiated) tumors, 85% (29/34) for grade II (moderately
differentiated) tumors, and 67% (2/3) for grade III (poorly differentiated) tumors. However,
these results did not difference significantly from the others (p> 0.05). The study suggested that
alcian blue/safranine staining should be considered as a suitable staining method for the grading and
diagnosis of canine mast cell tumors.

Argyrophilic, nucleolar, organizer regions, histochemical staining (AgNORs) and immu-
nohistochemical staining for anti-proliferating cell nuclear antigens (PCNA) were also evaluated.  The
mean standard deviation  (SD) of AgNORs and PCNA for the three grades were 1.54±0.42, 2.14±0.53,
and 2.33±0.72 and 15±16.9, 251±354.0, and  215±114.1, respectively. The means of AgNORs and
PCNA for grade I tumor were significantly different from those of grade II and III tumors (p< 0.05),
but no differences were seen between those of grade II and grade III. An increase in the numbers of
AgNORs and PCNA-positive cells correlated with the malignancy of the canine mast cell tumors. The
study indicated that AgNORs and PCNA staining can be used to provide a prognosis for canine mast

cell tumors cases.
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∫∑§—¥¬àÕ

 “‚√™ ®√√¬“·æ∑¬å* Õ¿‘™“µ‘ »√’øÑ“«—≤π“*  Àæ≈ √—µπµ—≥±å *

Õπÿ‡∑æ  √—ß ’æ‘æ—≤πå**  ¡æ√ ‡µ™–ß“¡ ÿ«√√≥** √ÿàß‚√®πå ∏π“«ß…åπÿ‡«™**

°“√«‘π‘®©—¬·¬°‡°√¥·≈–æ¬“°√≥å‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å„π ÿπ—¢

»÷°…“°“√·∫àß√–¥—∫§«“¡√ÿπ·√ß¢Õß‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å„π ÿπ—¢®”π«π 47 µ—«Õ¬à“ßµ“¡≈—°…≥–∑“ß

®ÿ≈æ¬“∏‘«‘∑¬“(‡°√¥ 1-3) √«¡∑—Èß°“√ª√–‡¡‘π∂÷ßÕ“¬ÿ ‡æ» æ—π∏ÿå ·≈–µ”·Àπàß¢Õß√Õ¬‚√§ ‚¥¬∑”°“√¬âÕ¡ ’¥â«¬«‘∏’

Luna, Unna, Giemsa, toluidine blue ·≈– alcian blue/safranine ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°“√«‘π‘®©—¬°—∫°“√æ¬“°√≥å

‡π◊ÈÕßÕ° ™π‘¥¡“ ∑å‡´≈≈å„π ÿπ—¢ º≈µàÕ°“√¬âÕ¡ ’™π‘¥µà“ßÊ §‘¥‡ªìπ 64%(30/47), 68%(32/47), 70%(33/47),

72%(34/47) ·≈– 81%(38/47) µ“¡≈”¥—∫ æ∫«à“‡°√¥ 3 „Àâº≈∫«°µàÕ°“√¬âÕ¡ ’™π‘¥µà“ßÊ≈¥≈ß ·≈–„π·µà≈–

‡°√¥„Àâ º≈∫«°µàÕ°“√¬âÕ¡ ’ alcian blue/safranine ´÷Ëß‡ªìπ ’∑’Ë„Àâ§à“∫«°¡“°∑’Ë ÿ¥„π°“√»÷°…“§√—Èßπ’È·µ°µà“ß°—π

§◊Õ ‡°√¥ 1 ‡∑à“°—∫ 70%(7/10) ‡°√¥ 2 ‡∑à“°—∫ 85%(29/34) ‡°√¥ 3 ‡∑à“°—∫ 67%(2/3) Õ¬à“ß‰√°Áµ“¡æ∫«à“‰¡à¡’

§«“¡·µ°µà“ß Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p> 0.05)  √ÿª‰¥â«à“°“√‡≈◊Õ°„™â ’¬âÕ¡™π‘¥µà“ßÊ ‡æ◊ËÕ«‘π‘®©—¬‡π◊ÈÕßÕ°

™π‘¥¡“ ∑å‡´≈≈å‰¡à¡’§«“¡·µ°µà“ß°—π ·µà¡’¢âÕ —ß‡°µ«à“ ’ alcian blue/safranine ¡’·π«‚πâ¡„Àâº≈∫«°µàÕ°“√

«‘π‘®©—¬·∫àß‡°√¥‡π◊ÈÕßÕ°¥’∑’Ë ÿ¥

»÷°…“§«“¡ —¡æ—π∏å√–À«à“ß≈—°…≥–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“µàÕ°“√æ¬“°√≥å‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å¥â«¬ ’Œ‘ ‚µ

‡§¡’™π‘¥ Argyrophilic nucleolar organizer regions (AgNORs) ·≈–Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’∑’Ë®”‡æ“–µàÕ Proliferating

cell nuclear antigen (PCNA) „π·µà≈–‡°√¥¢Õß‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å „π ÿπ—¢®”π«π 47 µ—«Õ¬à“ß º≈°“√»÷°…“

æ∫®”π«π AgNORs ·≈– PCNA „π·µà≈–‡°√¥¢Õß‡´≈≈å‡π◊ÈÕßÕ°¡“ ∑å‡´≈≈å „π‡°√¥ 1 ‡°√¥ 2 ·≈–‡°√¥ 3 ¡’§à“

‡∑à“°—∫ 1.54±0.42, 2.14±0.53 ·≈– 2.33±0.72, 15±16.9 ·≈– 251±354.0, 215±114.1 µ“¡≈”¥—∫ ‚¥¬æ∫«à“

„π‡°√¥ 1 ¡’§«“¡·µ°µà“ß®“°‡°√¥ 2 ·≈–‡°√¥ 3 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p< 0.05) ·µà‰¡à¡’§«“¡·µ°µà“ß°—π

√–À«à“ß‡°√¥ 2 ·≈–‡°√¥ 3 ®“°°“√»÷°…“§√—Èßπ’È°≈à“«‰¥â«à“§à“ AgNORs ·≈– PCNA ¡’·π«‚πâ¡·ª√µ“¡≈—°…≥–

∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢Õß‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å ‚¥¬®–¡’§à“‡æ‘Ë¡¡“°¢÷Èπ‡¡◊ËÕ‡π◊ÈÕßÕ°¡’§«“¡√â“¬·√ß (malignancy)

 “¡“√∂π”¡“„™â„π°“√æ¬“°√≥å‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å‰¥â

§” ”§—≠ :  ‡π◊ÈÕßÕ°¡“ ∑å‡´≈≈å  ÿπ—¢  ’¬âÕ¡ æ’´’‡ÕÁπ‡Õ ‡Õ®’‡ÕÁπ‚ÕÕ“√å
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∫∑π”

‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈åæ∫Õÿ∫—µ‘°“√≥åª√–¡“≥

16% ¢Õß‡π◊ÈÕßÕ°º‘«Àπ—ß∑—ÈßÀ¡¥ (Rothwell et al.,

1987; Er and Sutton, 1989) ·≈–¡—°æ∫°“√‡°‘¥‡π◊ÈÕßÕ°

´È”Õ’° ≥ µ”·Àπàß‡¥‘¡À√◊Õ¡’°“√·æ√à°√–®“¬∑—Ë«√à“ß°“¬

∑—Èß∑’Ëº‘«Àπ—ß·≈–Õ«—¬«–¿“¬„π¿“¬À≈—ß°“√√—°…“ ‡ªìπ

 “‡Àµÿ¢Õß°“√µ“¬„π ÿπ—¢ (Lester et al., 1981; Simoes

et al., 1994; Takahashi et al., 2000)  ÿπ—¢∑’Ë‡°‘¥‡π◊ÈÕßÕ°

™π‘¥¡“ ∑å‡´≈≈å®–¡’Õ“¬ÿ‚¥¬‡©≈’Ë¬ 8.5 ªï ´÷Ëßæ∫‰¥â

µ—Èß·µà™à«ßÕ“¬ÿ 3  —ª¥“Àå®π∂÷ßÕ“¬ÿ 17 ªï (Bostock,

1973; Davis et al., 1992) ·≈–‰¡à¡’§«“¡·µ°µà“ß

°—π√–À«à“ß‡æ» (Patnaik et al., 1984) µ”·Àπàß¢Õß

√Õ¬‚√§∑’Ë¡—°‡°‘¥§◊Õ∫√‘‡«≥Àπâ“Õ° ∑âÕß ≈”µ—« ¢“Àπâ“

·≈–¢“À≈—ß (Jaffe et al., 2000)

°“√µ√«®«‘π‘®©—¬‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å∑“ß

®ÿ≈æ¬“∏‘«‘∑¬“ ·∫àß‡ªìπ 3 ‡°√¥µ“¡√–¥—∫§«“¡√ÿπ·√ß

§◊Õ‡°√¥ 1 (well differentiated) ‡°√¥ 2 (moderately

differentiated) ·≈–‡°√¥ 3 (poorly differentiated) ‚¥¬

æ∫«à“™à«ß‡«≈“∑’Ë ÿπ—¢¡’™’«‘µ√Õ¥ (survival time) ®–¡’§«“¡

 —¡æ—π∏å°—∫√–¥—∫§«“¡√ÿπ·√ßµ“¡≈—°…≥–∑“ß®ÿ≈æ¬“∏‘

«‘∑¬“¢Õß‡π◊ÈÕßÕ°∑’Ëæ∫ (Patnaik et al., 1984) °“√

«‘π‘®©—¬ ÿπ—¢∑’Ë‡ªìπ‚√§„π‡°√¥ 3 π—ÈπÕ“®‡°‘¥§«“¡

 —∫ π°—∫°≈ÿà¡ round cell tumors ™π‘¥Õ◊Ëπ ÷́Ëß

ª√–°Õ∫¥â«¬ histiocytoma, lymphosarcoma ·≈–

transmissible venereal tumor ·≈– melanoma (Duncan

and Prasse, 1979; Lester et al., 1981; Sandusky

et al., 1987) ´÷Ëß àßº≈µàÕ°“√«“ß·ºπ°“√√—°…“·≈–

æ¬“°√≥å‚√§

¡’√“¬ß“π°“√π” ’¬âÕ¡™π‘¥µà“ßÊ¡“„™â„π°“√

«‘π‘®©—¬‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å ‡™àπ toluidine blue (TB),

alcian blue pH 2.5, safranin O, Unna's method, Luna's

method, Torren's method, Giemsa, periodic acid-Schiff

(PAS) ·≈– chloroacetate esterase ‚¥¬Õ“»—¬À≈—°°“√

µ‘¥ ’®“°ªØ‘°‘√‘¬“√–À«à“ß “√®”æ«° biological

vasoactive ∑’ËÕ¬Ÿà¿“¬„π·°√πŸ≈¢Õß¡“ ∑å‡´≈≈å ‡™àπ

biogenic amines ·≈– heparin °—∫ ’¬âÕ¡™π‘¥µà“ßÊ ´÷Ëß

®–„Àâº≈µàÕ°“√«‘π‘®©—¬‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å∑’Ë

·µ°µà“ß°—π (Luna, 1968; Simoes and Schoning, 1994;

Bancroft and Stevens, 1996)

°“√æ¬“°√≥å‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈åπ—ÈπÕ“»—¬

≈—°…≥–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ √–¬–°“√‡®√‘≠¢Õß‡π◊ÈÕßÕ°

(TNM system) (Owen, 1980) µ”·Àπàß·≈–√–¬–‡«≈“

„π°“√¢¬“¬µ—«¢Õß‡π◊ÈÕßÕ° ·≈–√–¬–‡«≈“∑’Ë‡°‘¥‡π◊ÈÕßÕ°

¿“¬À≈—ß°“√ºà“µ—¥ ·µà°ÁÕ“®®–‰¡à‡æ’¬ßæÕ„π°“√æ¬“°√≥å

‰¥âÕ¬à“ß·¡àπ¬”

Argyrophilic nucleolar organizer regions

(AgNORs) §◊Õ loop ¢Õß DNA „ππ‘«§≈‘‚Õ≈—  ´÷Ëß

‡ªìπµ”·Àπàß∑’Ë¡’°“√§—¥≈Õ° (transcription) ¢Õß

ribosomal RNA ‚¥¬®–æ∫¡“°„π√–¬– S phase (DNA

synthetic phase) ´÷Ëß “¡“√∂µ√«®æ∫‰¥â‡ªìπ®ÿ¥ ’¥”Õ¬Ÿà

¿“¬„ππ‘«§≈‘‚Õ≈—  ÷́Ëß‡°‘¥®“°°“√∑’Ë silver nitrate

‡¢â“‰ª®—∫°—∫ nucleolar organizer regions (NORs) ∑’Ë

Õ¬Ÿà∫π acrocentric chromosomes ‚¥¬‡π◊ÈÕßÕ°™π‘¥∑’Ë¡’

§«“¡√â“¬·√ß (malignancy) ¡’®”π«π¢Õß AgNORs ∑’Ë

‡æ‘Ë¡¡“°¢÷Èπ°«à“‡π◊ÈÕßÕ°™π‘¥‰¡à√â“¬·√ß (benign) „π

‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈åæ∫«à“®”π«π AgNORs ∑’Ë‡æ‘Ë¡

¡“°¢÷Èπ¡’§«“¡ —¡æ—π∏åº°º—π°—∫√–¬–‡«≈“∑’Ë ÿπ—¢¡’™’«‘µ

√Õ¥ ·≈–æ∫®”π«π AgNORs  Ÿß¢÷Èπ„π‡π◊ÈÕßÕ°∑’Ë‡°‘¥

¢÷ÈπÕ’°¿“¬À≈—ß°“√√—°…“À√◊Õ¡’°“√·æ√à°√–®“¬ ®÷ß¡’°“√

π” AgNORs ¡“„™â„π°“√æ¬“°√≥å§«“¡√ÿπ·√ß¢Õß

‡π◊ÈÕßÕ°™π‘¥µà“ßÊ„π§π·≈– —µ«å ‡™àπ canine mammary

gland tumor ·≈– ovarian carcinoma ∑”„Àâ°“√æ¬“°√≥å

‚√§¡’§«“¡·¡àπ¬”¡“°¢÷Èπ ·≈–™à«¬„π°“√«“ß·ºπ°“√

√—°…“ (Bostock et al., 1989; Crocker et al., 1989;

Kravis et al., 1996; Ghazizadeh et al., 1997; Lohr

et al., 1997)
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Proliferating cell nuclear antigen (PCNA) ¡’

¡«≈‚¡‡≈°ÿ≈ 36 °‘‚≈¥“≈µ—π ·≈–‡ªìπ‚ª√µ’π„π

π‘«‡§≈’¬ ∑’Ë¡’§«“¡‡°’Ë¬«¢âÕß°—∫°“√·∫àßµ—«¢Õß‡´≈≈å

‚¥¬∑”Àπâ“∑’Ë ‡ªìπ auxiliary protein ¢Õß DNA

polymerase-δ ´÷Ëß™à«¬„Àâ¡’°“√ —ß‡§√“–Àå·≈– à́Õ¡·´¡

DNA ‚¥¬¡’°“√ —ß‡§√“–Àå PCNA ‡æ‘Ë¡¡“°¢÷Èπ„π√–¬–

S phase ́ ÷Ëß‡´≈≈åÕ¬Ÿà„π™à«ß∑’Ë¡’°“√·∫àßµ—«·≈–‡æ‘Ë¡®”π«π

(proliferative stage) PCNA π’È “¡“√∂µ√«®æ∫‰¥â‚¥¬

Õ“»—¬°“√¬âÕ¡Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’¥â«¬·Õπµ‘∫Õ¥’∑’Ë¡’

§«“¡®”‡æ“–µàÕ PCNA ®÷ß„™â‡ªìπ proliferating marker

∑’Ë¥’„π°“√æ¬“°√≥å‡π◊ÈÕßÕ°™π‘¥µà“ßÊ „πªí®®ÿ∫—π‡™àπ

canine mammary gland tumor, canine mast cell tumor

·≈– lymphosarcoma (Bravo et al., 1987; Prelich et

al., 1987; Kamel et al., 1991; Simoes et al., 1994;

Lohr et al., 1997)

«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“„π§√—Èßπ’È ‡æ◊ËÕ‡ª√’¬∫

‡∑’¬∫°“√¬âÕ¡ ’™π‘¥µà“ßÊ‰¥â·°à Unna's method, Luna's

method, Giemsa, toluidine blue ·≈– alcian blue/

safranine ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫°“√®”·π°‡°√¥µ“¡

≈—°…≥–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ ‡æ◊ËÕπ”¡“„™â„π°“√«‘π‘®©—¬

·≈–æ¬“°√≥å‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å„π ÿπ—¢ ·≈–‡æ◊ËÕ

»÷°…“§«“¡ —¡æ—π∏å√–À«à“ß≈—°…≥–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“

°—∫°“√æ¬“°√≥å¢Õß‡π◊ÈÕßÕ°™π‘¥π’È®“°°“√¬âÕ¡ ’Œ‘ ‚µ

‡§¡’ AgNORs ·≈–°“√¬âÕ¡Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’¢Õß

PCNA „π‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å ‡æ◊ËÕπ”¡“„™â„π°“√

æ¬“°√≥å‚√§·≈–«“ß·ºπ°“√√—°…“„π∑“ß§≈‘π‘°

«— ¥ÿ·≈–«‘∏’°“√

‡π◊ÈÕßÕ° ∑”°“√»÷°…“‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å

¬âÕπÀ≈—ß (retrospective study) ®”π«π 47 µ—«Õ¬à“ß ®“°

¿“§«‘™“æ¬“∏‘«‘∑¬“ §≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å

¡À“«‘∑¬“≈—¬ µ—Èß·µàªï æ.». 2541-2543 ‚¥¬∑”°“√‡°Á∫

√«∫√«¡¢âÕ¡Ÿ≈ª√–«—µ‘ ‡æ» æ—π∏ÿå Õ“¬ÿ Õ“°“√∑“ß§≈‘π‘°

·≈–ª√–«—µ‘°“√‡°‘¥‡π◊ÈÕßÕ°·≈–°“√µ‘¥µ“¡º≈¿“¬À≈—ß

°“√√—°…“ ÿπ—¢∑’Ë¡’‡π◊ÈÕßÕ°¥—ß°≈à“« 10 µ—« √–¬–‡«≈“∑’Ë

‡π◊ÈÕßÕ°‡°‘¥¢÷Èπ¿“¬À≈—ß°“√ºà“µ—¥(recurrent time) °“√

°√–®“¬ ·≈–√–¬–‡«≈“µ—Èß·µàµ√«®æ∫‡π◊ÈÕßÕ°®π

°√–∑—Ëß ÿπ—¢µ“¬(survival time)

µ—«Õ¬à“ß™‘Èπ‡π◊ÈÕ∂Ÿ°‡°Á∫√—°…“ ¿“æ„ππÈ”¬“

øÕ√å¡“≈‘π 10% ºà“π¢—ÈπµÕπ∑“ßŒ‘ ‚µ‡∑§π‘§ ·≈–Ωíß

„πæ“√“øîπ µ—¥„Àâ¡’§«“¡Àπ“ 5 ‰¡§√Õπ ·≈â«¬âÕ¡¥â«¬ ’

Hematoxylin & eosin (H&E) ·≈–∑”°“√«‘π‘®©—¬·∫àß

‡°√¥¢Õß‡π◊ÈÕßÕ°µ“¡≈—°…≥–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ (Patnaik

et al., 1984) ‚¥¬æ‘®“√≥“®“°√–¥—∫°“√°√–®“¬¢Õß

‡´≈≈å‡π◊ÈÕßÕ°∑’Ë™—Èπº‘«Àπ—ß √Ÿª·∫∫°“√‡√’¬ßµ—« ¢π“¥

·≈–√Ÿª√à“ß¢Õß‡´≈≈å ¢Õ∫‡¢µ à«πª√–°Õ∫·≈–°“√µ‘¥

 ’¢Õß‰´‚µæ≈“ ¡ ¢π“¥·≈–√Ÿª√à“ß¢Õßπ‘«‡§≈’¬ 

≈—°…≥–¢Õß‚§√¡“µ‘π¿“¬„ππ‘«‡§≈’¬  ®”π«π¢Õß

π‘«§≈‘‚Õ≈—  mitotic cell, stroma vascular change

®”π«π¢Õß‡´≈≈å eosinophils °“√·∑√°µ—«¢Õß‡π◊ÈÕ‡¬◊ËÕ

‡°’Ë¬«æ—π °“√∫«¡πÈ” ‡≈◊Õ¥ÕÕ° ·≈–°“√‡°‘¥‡π◊ÈÕµ“¬

 ’¬âÕ¡ „™â™‘Èπ‡π◊ÈÕ∑’Ëºà“π¢—ÈπµÕπ°“√≈–≈“¬

æ“√“øîπ·≈–‡µ‘¡πÈ”‡¢â“‰ª„π‡´≈≈å ‚¥¬„™â™‘Èπ‡π◊ÈÕ¢Õß

º‘«Àπ—ß ÿπ—¢∑’Ë‡°‘¥‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å‡°√¥ 1 ‡ªìπ

 ‰≈¥å§«∫§ÿ¡ (positive control) ·≈–¬âÕ¡¥â«¬ ’™π‘¥µà“ßÊ

¥—ßπ’È (Luna, 1968; Bancroft and Stevens, 1996)

1. °“√¬âÕ¡ ’ Unna's method ∑”‚¥¬°“√¬âÕ¡

 ‰≈¥å„π ’ polychrome methylene blue π“π 10 π“∑’

≈â“ß¥â«¬πÈ”°≈—Ëπ·≈–®ÿà¡ ‰≈¥å„π  glycerine-ether (‡®◊Õ®“ß

1:10) π“π 30 «‘π“∑’

2. °“√¬âÕ¡ ’ Luna's method ∑”‚¥¬°“√¬âÕ¡

 ‰≈¥å„π ’ aldehyde fuchsin π“π 30 π“∑’ ·≈–·™à„π

·Õ≈°ÕŒÕ≈å 95% π“π 2 π“∑’ ¬âÕ¡∑—∫¥â«¬ ’ Weigert's

iron hematoxylin 1 π“∑’ ≈â“ß¥â«¬ hydrochloric acid

0.25% ≈â“ß¥â«¬·Õ≈°ÕŒÕ≈å 95% π“π 2 π“∑’ ·≈–

¬âÕ¡∑—∫¥â«¬ ’ methyl orange π“π 5 π“∑’
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3. °“√¬âÕ¡ ’ Giemsa ∑”‚¥¬°“√¬âÕ¡ ‰≈¥å„π

 ’ Giemsa ∑’ËÕÿ≥À¿Ÿ¡‘ 56o´. π“π 20 π“∑’ ®ÿà¡ ‰≈¥å

„π°√¥Õ–´‘µ‘§ 1% (‡®◊Õ®“ß 1:100) π“π 30 «‘π“∑’

3 §√—Èß

4. °“√¬âÕ¡ ’ toluidine blue (pH 3.87) ∑”

‚¥¬°“√¬âÕ¡ ‰≈¥å„π ’ toluidine blue π“π 2 π“∑’

5. °“√¬âÕ¡ ’ alcian blue/safranine ∑”‚¥¬

°“√¬âÕ¡ ‰≈¥å„π ’ alcian blue/safranine π“π 15 π“∑’

·≈â«¬âÕ¡∑—∫„π ’ nuclear fast red π“π 3 π“∑’

°“√·ª≈º≈ ’¬âÕ¡ æ‘®“√≥“°“√µ‘¥ ’„π·°√πŸ≈

∑’ËÕ¬Ÿà¿“¬„π‰´‚µæ≈“ ¡¢Õß¡“ ∑å‡´≈≈å‚¥¬æ‘®“√≥“

∂÷ß§«“¡®”‡æ“– (specificity) ·≈–§«“¡‡¢â¡¢Õß ’

(intensity) ‡ª√’¬∫‡∑’¬∫°“√¬âÕ¡ ’™π‘¥µà“ßÊ ¥â«¬

‰§ ·§«√å (chi-square test) ∑’Ë√–¥—∫π—¬ ”§—≠ p< 0.05

®“°‚ª√·°√¡∑“ß ∂‘µ‘ Primer V. 3.02 (McGrow-Hill,

Inc.)

«‘∏’°“√¬âÕ¡ ’Œ‘ ‚µ‡§¡’™π‘¥ AgNORs

„™â™ÿ¥¬âÕ¡ ’Œ‘ ‚µ‡§¡’ AgNORs (Bio-Optica

Milano S.p.a., Italy) ‚¥¬„™â™‘Èπ‡π◊ÈÕ¡“ºà“π°√–∫«π

°“√≈–≈“¬æ“√“øîπ ·≈–‡µ‘¡πÈ”‡¢â“™‘Èπ‡π◊ÈÕ º ¡ gelatin

aqueous solution 0.8 ¡≈. °—∫ silver nitrate concentrate

solution 1 ¡≈. ‡¢¬à“„Àâ‡¢â“°—π À¬¥ “√≈–≈“¬≈ß∫π ‰≈¥å

„Àâ∑à«¡™‘Èπ‡π◊ÈÕ‡ªìπ‡«≈“ 30 π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß „πÀâÕß

¡◊¥ À¬¥ “√≈–≈“¬ fixing solution ·≈â«¥÷ßπÈ”ÕÕ°®“°

™‘Èπ‡π◊ÈÕ »÷°…“°“√µ‘¥ ’„ππ‘«‡§≈’¬ ¿“¬„µâ°≈âÕß

®ÿ≈∑√√»πå · ß «à“ß π—∫®”π«π AgNORs „ππ‘«§≈‘-

‚Õ≈— À√◊Õ∑’Ë°√–®“¬Õ¬Ÿà„ππ‘«‡§≈’¬ ‚¥¬π—∫®“°¡“ ∑å

‡´≈≈å®”π«π 100 ‡´≈≈å ¿“¬„µâ°”≈—ß¢¬“¬ 100X ·≈–„™â

green filter ¥â«¬°“√ ÿà¡Õ¬à“ß‰¡à‡©æ“–‡®“–®ß (non

randomize sampling) (Crocker et al., 1989)

«‘∏’°“√¬âÕ¡Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’¢Õß PCNA

°“√¬âÕ¡Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’‚¥¬«‘∏’ Avidin-biotin

peroxidase complex (ABC) (Simoes et al., 1994) „™â

™‘Èπ‡π◊ÈÕ¡“ºà“π°√–∫«π°“√≈–≈“¬æ“√“øîπ „Àâ§«“¡√âÕπ∑’Ë

170-180o´. π“π 3 π“∑’ ∑”°“√ block non-specific

endogenous peroxidase ¥â«¬ H
2
O

2
 3% „π absoluted

methanol (W/W) 30 π“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß·≈– block

non-specific binding ¥â«¬ bovine serum albumin 10%

(Fluka, Switzerland) (W/V) „π phosphate buffer saline

(PBS) ∑’ËÕÿ≥À¿Ÿ¡‘ 37o´. π“π 30 π“∑’ ∑”ªØ‘°‘√‘¬“µàÕ

°—∫ monoclonal mouse anti-PCNA antibody (Dako,

Denmark) (§«“¡‡¢â¡¢âπ 1:200) ∑’ËÕÿ≥À¿Ÿ¡‘ 4o´.

12-14 ™—Ë«‚¡ß·≈–π”¡“∑”ªØ‘°‘√‘¬“µàÕ°—∫ biotinylated

rabbit anti-mouse IgG antibody (§«“¡‡¢â¡¢âπ 1:400)

∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 30 π“∑’·≈–π”¡“∑”ªØ‘°‘√‘¬“ conjugation

¥â«¬ avidin-biotin peroxidase solution (ABC kit, Dako,

Denmark) ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 30 π“∑’ ·≈â«®÷ß∑”„Àâ‡°‘¥ ’

¥â«¬ DAB 0.05%(3,3'-diaminobenzidine tetrahy-

drochloride 0.01 M Tris-Hcl, pH 7.6)(Sigma, USA)

·≈â«®÷ß¬âÕ¡∑—∫¥â«¬ ’ Mayer's hematoxylin µ√«®º≈

¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå· ß «à“ß‚¥¬π—∫∑’Ë°”≈—ß¢¬“¬ 40X

(HPF) ®”π«π 5 ∫√‘‡«≥√«¡°—π ‚¥¬°“√‡ª√’¬∫‡∑’¬∫

°—∫·ºàπ ‰≈¥å§«∫§ÿ¡∫«° (positive control) ¢Õß‡π◊ÈÕ

ßÕ°‡µâ“π¡ ÿπ—¢

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘ ‚¥¬°“√À“§«“¡ —¡æ—π∏å

√–À«à“ß‡°√¥¢Õß‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å (‡°√¥ 1-3)

·≈–®”π«π AgNORs ¥â«¬ one-way ANOVA ·≈–

‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß√–À«à“ß°≈ÿà¡¥â«¬ LSD (least

significant difference) ®“° F-test ¥â«¬‚ª√·°√¡ SPSS

(statistical package for the social sciences) ·≈–°“√

À“§«“¡ —¡æ—π∏å√–À«à“ß≈—°…≥–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢Õß

‡π◊ÈÕßÕ°°—∫®”π«π PCNA ‚¥¬„™â«‘∏’°“√∑¥ Õ∫·∫∫

‰√âæ“√“¡‘‡µÕ√å ¥â«¬«‘∏’ Kruskal-Wallis one-way ANOVA

∑’Ë√–¥—∫π—¬ ”§—≠ p< 0.05 ®“°‚ª√·°√¡∑“ß ∂‘µ‘ Primer

V. 3.02 (McGrow-Hill, Inc.)
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º≈

º≈∑“ß§≈‘π‘° º≈¢Õß°“√»÷°…“‡π◊ÈÕßÕ°™π‘¥

¡“ ∑å‡´≈≈å®”π«π 47 µ—«Õ¬à“ß æ∫«à“ ÿπ—¢¡’Õ“¬ÿ‚¥¬

‡©≈’Ë¬ª√–¡“≥ 8 ªï (µ—Èß·µà 6 ‡¥◊Õπ®π∂÷ß 16 ªï) ·≈–

‰¡à¡’§«“¡·µ°µà“ß√–À«à“ß‡æ»ºŸâ·≈–‡æ»‡¡’¬ (‡æ»ºŸâ  49%

·≈–‡æ»‡¡’¬ 51%) æ∫Õÿ∫—µ‘°“√≥å„π ÿπ—¢æ—π∏ÿåº ¡

77%(36/47) ·≈–æ—π∏ÿå·∑â 23%(11/47)  ”À√—∫

µ”·Àπàß¢Õß°“√‡°‘¥‡π◊ÈÕßÕ°∫πµ—« ÿπ—¢π—Èπ®–æ∫∑’Ë

 à«π„¥ à«πÀπ÷Ëß¢Õß√à“ß°“¬(solitary) 74%(35/47)

(√Ÿª∑’Ë 1) ·≈–æ∫«à“¡’°“√·æ√à°√–®“¬∑—Ë«µ—« (multiple)

26%(12/47) (√Ÿª∑’Ë 2-4) ‚¥¬∫√‘‡«≥∑’Ëæ∫‰¥â·°à

∫√‘‡«≥∑âÕß·≈–¢“À≈—ß√«¡∑—ÈßÀπâ“Õ° ·≈–¢“Àπâ“ ÷́Ëß

®–æ∫°“√°√–®“¬¢Õß‡π◊ÈÕßÕ°¡“°∑’Ë ÿ¥∫√‘‡«≥∑âÕß·≈–

¢“À≈—ß 44.7%(21/47)  à«π∑’ËÀ—«·≈–§Õ Õ«—¬«–

 ◊∫æ—π∏ÿå·≈–∑«“√Àπ—° ·≈–∑’ËÀπâ“Õ°·≈–¢“Àπâ“ §‘¥‡ªìπ

8.5%(4/47) 10.6%(5/47) ·≈– 36.2%(17/47)

µ“¡≈”¥—∫ ·≈–°âÕπ‡π◊ÈÕßÕ° ¡’¢π“¥µ—Èß·µà 1-14 ´¡.

(§à“‡©≈’Ë¬ 5.4±3.1 ´¡.)

≈—°…≥–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ æ∫‡π◊ÈÕßÕ°‡°√¥ 2

®”π«π¡“°∑’Ë ÿ¥ 72.3%(34/47) ‡°√¥ 1 21.3%

(10/47) ·≈–‡°√¥ 3 6.4%(3/47) ‚¥¬≈—°…≥–∑“ß®ÿ≈

æ¬“∏‘«‘∑¬“¢Õß‡π◊ÈÕßÕ°„π‡°√¥ 1 π—Èπæ∫«à“¡“ ∑å

‡´≈≈å¡’°“√®—¥‡√’¬ßµ—«‡ªìπ·∂«À√◊Õ°≈àÿ¡‡≈Á°Ê ·≈–¡’

‡ âπ„¬§Õ≈≈“‡®π·∑√°µ—«Õ¬àŸ√–À«à“ß·∂« ‡´≈≈å¡’

≈—°…≥–°≈¡·≈– monomorphic ‚¥¬®–¡’¢Õ∫‡¢µ¢Õß

‰´‚µæ≈“ ¡™—¥‡®π ¿“¬„π‰´‚µæ≈“ ¡®–æ∫·°√πŸ≈

π‘«‡§≈’¬ ¡’√Ÿª√à“ß°≈¡®π∂÷ß√’ ‰¡àæ∫π‘«§≈‘‚Õ≈— ·≈–

mitotic cell ·≈–æ∫°“√·∑√°µ—«¢Õß‡´≈≈å eosinophil

(√Ÿª∑’Ë 5)  ”À√—∫‡°√¥ 2 ¡’®”π«π¡“ ∑å‡´≈≈å‡æ‘Ë¡¡“°

¢÷Èπ ·≈–√Ÿª√à“ß¢Õß‡´≈≈å¡’§«“¡‡ªìπ pleomorphic ‡æ‘Ë¡

¡“°¢÷Èπ‚¥¬‡´≈≈å¡’√Ÿª√à“ß°≈¡®π∂÷ß√’ ¿“¬„π 1 ‡´≈≈å

Õ“®¡’ 2 π‘«‡§≈’¬  æ∫≈—°…≥– vesicular nuclei ·≈–

π‘«§≈‘‚Õ≈— ‡¥àπ™—¥  —ß‡°µæ∫ fibrovascular stroma

·≈–æ∫ mitotic cell 0-4 cell/HPF æ∫‡π◊ÈÕµ“¬¿“¬„π

°âÕπ‡π◊ÈÕßÕ° (√Ÿª∑’Ë 6)  à«π„π‡°√¥ 3 ¡“ ∑å‡´≈≈å¡’

°“√‡ª≈’Ë¬π·ª≈ß√Ÿª√à“ß ¢π“¥‰¡à·πàπÕπ (highly

pleomorphic) ‡´≈≈å√Ÿª√à“ß°≈¡ √’À√◊Õ√Ÿª°√– «¬ ‡√’¬ß

µ—«Õ—¥°—π·πàπ ¢Õ∫‡¢µ¢Õß‰´‚µæ≈“ ¡‰¡à™—¥‡®π

·≈–¡—°‰¡àæ∫·°√πŸ≈¿“¬„π‰´‚µæ≈“ ¡√«¡∑—Èß¡—°æ∫

binucleated ·≈– multinucleated ‰¥â æ∫π‘«§≈‘‚Õ≈— 

‡¥àπ™—¥·≈–¡’ mitotic cell 4-8 cell/HPF (√Ÿª∑’Ë 7)

º≈°“√¬âÕ¡ ’™π‘¥µà“ßÊ °“√µ‘¥ ’¬âÕ¡™π‘¥µà“ßÊ

¢Õß·°√πŸ≈∑’ËÕ¬àŸ¿“¬„π‰´‚µæ≈“ ¡¢Õß¡“ ∑å‡´≈≈å

‚¥¬¬âÕ¡¥â«¬  ’ Luna æ∫·°√πŸ≈µ‘¥ ’¡à«ß·¥ß

π‘«‡§≈’¬ ·≈–‡π◊ÈÕ‡¬◊ËÕÕ◊ËπÊµ‘¥ ’‡À≈◊Õß (√Ÿª∑’Ë 8)  ’ Unna

æ∫·°√πŸ≈µ‘¥ ’¡à«ß‡¢â¡·≈–π‘«‡§≈’¬ µ‘¥ ’øÑ“‡¢â¡

‡π◊ÈÕ‡¬◊ËÕÕ◊ËπÊµ‘¥ ’øÑ“ (√Ÿª∑’Ë 9)  ’ Giemsa °“√µ‘¥ ’¢Õß

·°√πŸ≈‡ªìπ ’¡à«ß·≈–π‘«‡§≈’¬ µ‘¥ ’øÑ“ÕàÕπ ‡π◊ÈÕ‡¬◊ËÕ

Õ◊ËπÊµ‘¥ ’πÈ”‡ß‘πÕàÕπÀ√◊Õ‰¡àµ‘¥ ’ (√Ÿª∑’Ë 10)  ’ toluidine

blue °“√µ‘¥ ’¢Õß·°√πŸ≈‡ªìπ ’¡à«ß‡¢â¡ π‘«‡§≈’¬ ·≈–

‡π◊ÈÕ‡¬◊ËÕÕ◊ËπÊµ‘¥ ’øÑ“ (√Ÿª∑’Ë 11)  ’ alcian blue/safranine

·°√πŸ≈µ‘¥ ’øÑ“πÈ”‡ß‘π·≈–π‘«‡§≈’¬ µ‘¥ ’™¡æŸ‡¢â¡

‡π◊ÈÕ‡¬◊ËÕÕ◊ËπÊµ‘¥ ’™¡æŸÕàÕπ (√Ÿª∑’Ë 12)

‡ª√’¬∫‡∑’¬∫º≈∫«°µàÕ°“√¬âÕ¡ ’™π‘¥µà“ßÊ

¢Õßµ—«Õ¬à“ß∑—ÈßÀ¡¥æ∫«à“ ’ alcian blue/safranine „Àâ

º≈∫«°¡“°∑’Ë ÿ¥ §‘¥‡ªìπ 81%(38/47)  ’ Luna, Unna,

Giemsa ·≈– toluidine blue §‘¥‡ªìπ 64%(30/47),

68%(32/47), 70%(33/47) ·≈– 72%(34/47) µ“¡

≈”¥—∫ æ∫«à“‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p> 0.05) (µ“√“ß∑’Ë 1)

 ’¬âÕ¡∑’Ë™à«¬„π°“√«‘π‘®©—¬‡π◊ÈÕßÕ°™π‘¥¡“ ∑å

‡´≈≈å‰¥â¥’„π‡°√¥ 3 §◊Õ ’ alcian blue/safranine ·≈– ’

Unna ‚¥¬„Àâº≈∫«°§‘¥‡ªìπ 67%(2/3) ·≈– ’ alcian

blue/safranine ∑’Ë„Àâº≈∫«°¡“°∑’Ë ÿ¥∑ÿ°‡°√¥ ¥—ßπ’È ‡°√¥

1 ‡°√¥ 2 ·≈–‡°√¥ 3 ®”π«π 70%(7/10) 85%

(29/34) ·≈– 67%(2/3) µ“¡≈”¥—∫
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√Ÿª∑’Ë 4 · ¥ß‡π◊ÈÕßÕ°‡ªìπ°âÕππŸπ·¥ß·≈–‰¡àæ∫·º≈‡ªî¥∫√‘‡«≥≈”µ—«
®“°√Ÿª∑’Ë 3 (bar=2 cm)

√Ÿª∑’Ë 3 · ¥ß°âÕπ‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å∑’Ë¡’°“√·æ√à°√–®“¬∑—Ë«µ—«
(bar=12.5 cm)

√Ÿª∑’Ë 1 · ¥ßµ”·Àπàß¢Õß‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å∑’Ëª≈“¬¢“Àπâ“ ấ“¬
‚¥¬¡’≈—°…≥–‡ªìπ°âÕπ∫«¡·¥ß·≈–¡’·º≈‡ªî¥ (bar=1.2 cm)

√Ÿª∑’Ë 2 · ¥ß‡π◊ÈÕßÕ°∑’Ë∫√‘‡«≥¢“À≈—ß ấ“¬∑’Ë¡’≈—°…≥–‡ªìπ·º≈¢Õ∫πŸπ
°√–®“¬‡ªìπ·π«°«â“ß√à«¡°—∫‡π◊ÈÕµ“¬∫√‘‡«≥¢Õ∫ (bar=1.5 cm)

°“√µ‘¥µ“¡º≈¿“¬À≈—ß®“°°“√ºà“µ—¥‡π◊ÈÕßÕ°™π‘¥¡“ ∑å

‡´≈≈å¢Õß ÿπ—¢ ®”π«π∑—Èß ‘Èπ 10 µ—« ª√–°Õ∫¥â«¬

¢âÕ¡Ÿ≈∑“ß§≈‘π‘° °“√·∫àß‡°√¥µ“¡≈—°…≥–∑“ß®ÿ≈æ¬“∏‘

«‘∑¬“ ®”π«π AgNORs ·≈–  PCNA √«¡∑—Èß recurrent

·≈– survival time ¢Õß‡π◊ÈÕßÕ° (µ“√“ß∑’Ë 2)

„π°“√π—∫®”π«π AgNORs ®–¡Õß‡ÀÁπ‡ªìπ®ÿ¥

 ’¥”´÷Ëßæ∫Õ¬Ÿà„ππ‘«§≈‘‚Õ≈— À√◊Õ°√–®“¬Õ¬Ÿà„ππ‘«‡§≈’¬ 

¢Õß¡“ ∑å‡´≈≈å (√Ÿª∑’Ë 13-14)  ”À√—∫®”π«π AgNORs

„π‡°√¥ 1 ‡°√¥ 2 ·≈–‡°√¥ 3 ¡’§à“‡∑à“°—∫ 1.54±0.42,

2.14±0.53 ·≈– 2.33±0.72 µ“¡≈”¥—∫ (µ“√“ß∑’Ë 3)

·≈–æ∫«à“„π‡°√¥ 1 ¢Õß‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å¡’§«“¡

·µ°µà“ß®“°‡°√¥ 2 ·≈– 3 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p< 0.05) ·µà‰¡à¡’§«“¡·µ°µà“ß°—π√–À«à“ß‡°√¥ 2

·≈– 3

¡“ ∑å‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ anti-PCNA ®–æ∫

°“√µ‘¥ ’πÈ”µ“≈·¥ß¿“¬„ππ‘«‡§≈’¬  (√Ÿª∑’Ë 15-16)

 ”À√—∫®”π«π¢Õß PCNA „π·µà≈–‡°√¥¢Õß‡π◊ÈÕßÕ°

™π‘¥¡“ ∑å‡´≈≈å π—Èπæ∫«à“¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬
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√Ÿª∑’Ë 5 Well differentiated mast cell tumor æ∫¡“ ∑å‡´≈¡’°“√®—¥
‡√’¬ßµ—«‡ªìπ·∂«µ“¡·π«‡ âπ„¬§Õ≈≈“‡®π ≈—°…≥– monomorphic
·≈–æ∫°“√·∑√°µ—«¢Õß‡´≈≈å eosinophil, H&E (bar=25 µm)

√Ÿª∑’Ë 6 Moderately differentiated mast cell tumor; pleomorphic
¡“ ∑å‡´≈≈å¡’®”π«π‡æ‘Ë¡¢÷Èπ‚¥¬æ∫≈—°…≥– vesicular nuclei √à«¡°—∫
π‘«§≈‘‚Õ≈— ‡¥àπ™—¥ ·≈–æ∫  mitotic cell (≈Ÿ°»√) H&E (bar=25 µm)

√Ÿª∑’Ë 7 Poorly differentiated mast cell tumor; highly pleomorphic
¡“ ∑å‡´≈≈å ·≈–æ∫ tumor giant cell (≈Ÿ°»√) √à«¡°—∫ mitotic cell
®”π«π¡“°, H&E (bar=25 µm)

√Ÿª∑’Ë 8 ‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å æ∫·°√πŸ≈µ‘¥ ’¡à«ß-·¥ß Luna's method
(bar=25 µm)

 ”§—≠∑“ß ∂‘µ‘ (p<0.05) ‡™àπ‡¥’¬«°—∫°“√¬âÕ¡Œ‘ ‚µ

‡§¡’™π‘¥ AgNORs ¢Õß‡π◊ÈÕßÕ°‡°√¥ 1 ‡°√¥ 2 ·≈–

‡°√¥ 3 ‚¥¬¡’§à“‡∑à“°—∫ 15±16.9, 251±354.0 ·≈–

215±114.1 µ“¡≈”¥—∫ (µ“√“ß∑’Ë 3)

«‘®“√≥å

°“√·∫àß‡°√¥¢Õß‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈åµ“¡

≈—°…≥–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“ “¡“√∂π”¡“„™â„π°“√

æ¬“°√≥å‚√§‰¥â ‚¥¬æ∫«à“√–¬–°“√¡’™’«‘µ√Õ¥¢Õß

 ÿπ—¢„π‡°√¥ 3 ®–πâÕ¬≈ß„π‡°√¥ 1 ·≈– 2 (Bostock,

1973; Patnaik et al., 1984; Ginn et al., 2000)

 ”À√—∫Õ“¬ÿ æ—π∏ÿå ·≈–‡æ»æ∫«à“‰¡à¡’§«“¡ —¡æ—π∏å°—∫

°“√‡°‘¥‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å ‚¥¬µ”·Àπàß∑’Ë¡—°æ∫

‡π◊ÈÕßÕ° §◊Õ ∫√‘‡«≥≈”µ—«·≈–¢“ æ∫πâÕ¬∑’Ë∫√‘‡«≥À—«

·≈–§Õ ·≈–Õ“®æ∫‰¥â∑’Ë‡¬◊ËÕµ“¢“«·≈–°≈àÕß‡ ’¬ß

(Simoes et al., 1994) „π≈Ÿ° ÿπ—¢∑’Ë‡°‘¥‡π◊ÈÕßÕ°™π‘¥
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√Ÿª∑’Ë  9 ‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å æ∫·°√πŸ≈µ‘¥ ’¡à«ß‡¢â¡ Unna's method
(bar=25 µm)

√Ÿª∑’Ë 10 ‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å æ∫·°√πŸ≈µ‘¥ ’¡à«ß Giemsa staining
(bar=25 µm)

√Ÿª∑’Ë 11 ‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å æ∫·°√πŸ≈µ‘¥ ’¡à«ß‡¢â¡, toluidine
blue staining (bar=25 µm)

√Ÿª∑’Ë 12 ‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å æ∫·°√πŸ≈µ‘¥ ’øÑ“-πÈ”‡ß‘π alcian blue/
safranine staining(bar=25 µm)

¡“ ∑å‡´≈≈å °âÕπ‡π◊ÈÕßÕ°¡’æƒµ‘°√√¡‡™‘ß™’«¿“æ∑’Ëµà“ß

®“°„π ÿπ—¢‚µ ‚¥¬°âÕπ‡π◊ÈÕßÕ°Õ“®¬ÿ∫À“¬‰¥â (Davis

et al., 1992)

 ’¬âÕ¡™π‘¥µà“ßÊ  “¡“√∂„™â„π°“√«‘π‘®©—¬

‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å‰¥â¥’„π‡°√¥ 1 ·≈– 2 ‡æ√“–

‡´≈≈å¬—ß‰¡à‡ª≈’Ë¬π·ª≈ß‰ª¡“°·≈–¡’·°√πŸ≈Õ¬Ÿà‡ªìπ

®”π«π¡“°  à«π‡°√¥ 3 ®”π«π¡“ ∑å‡´≈≈å∑’Ë„Àâº≈∫«°

µàÕ°“√¬âÕ¡ ’®–≈¥≈ßÕ¬à“ß¡“° ‡π◊ËÕß®“°¡“ ∑å‡´≈≈å¡’

§«“¡‡¢â¡¢âπ¢Õß “√®”æ«° biogenic amines ≈¥≈ß

·≈–°“√µ‘¥ ’¡’§«“¡®”‡æ“–µàÕ “√®”æ«° biogenic

amines ·≈– heparin  ∑’ËÕ¬Ÿà¿“¬„π·°√πŸ≈¢Õß¡“ ∑å‡´≈≈å

°“√»÷°…“∂÷ß√–¥—∫ pH ¢Õß ’¬âÕ¡™π‘¥ toluidine blue

æ∫«à“„π∑“ß°“√·æ∑¬åÕ“®™à«¬„π°“√æ¬“°√≥å§«“¡

√ÿπ·√ß‰¥â ‚¥¬æ∫«à“√Õ¬‚√§∑’Ë¡’§«“¡√ÿπ·√ß¡’°“√µ‘¥ ’

¥’¢÷Èπ‡¡◊ËÕ pH ¡“°°«à“ 3.5  à«π√Õ¬‚√§∑’Ë‰¡à√ÿπ·√ß®–

µ‘¥ ’∑’Ë pH µË”°«à“π’È‰¥â ·µà„π ÿπ—¢‰¡àæ∫§«“¡·µ°µà“ß
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‡æ√“–º≈∫«°¢Õß°“√µ‘¥ ’ toluidine blue ∑’Ë pH µà“ß

°—π¡’§à“‡∑à“°—π  ”À√—∫«‘∏’Õ◊ËπÊ∑’Ëπ”¡“„™â‡æ◊ËÕ™à«¬„π°“√

«‘π‘®©—¬‡™àπ°“√¬âÕ¡Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’∑’Ë®”‡æ“–µàÕ

avidin peroxidase ·≈– Kappa chain 1 ‡æ◊ËÕ«‘π‘®©—¬‡π◊ÈÕ

ßÕ°™π‘¥¡“ ∑å‡´≈≈å æ∫«à“‰¡à¡’§«“¡·µ°µà“ß®“° ’¬âÕ¡

„π°“√»÷°…“§√—Èßπ’È (Klatt et al., 1983; Bolon and Mays

Calderwood, 1988; Simoes and Schoning, 1994)

Õ¬à“ß‰√°Áµ“¡°“√‡≈◊Õ°„™â ’¬âÕ¡·µà≈–™π‘¥‡æ◊ËÕ«‘π‘®©—¬

‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å‰¡à¡’§«“¡·µ°µà“ß°—π∑—Èß§«“¡

®”‡æ“–·≈–§«“¡‡¢â¡¢Õß°“√µ‘¥ ’ ·µà¡’¢âÕ —ß‡°µ«à“ ’

alcian blue/safranine Õ“®„™â„π°“√·∫àß‡°√¥¢Õß

‡π◊ÈÕßÕ°‰¥â¥’∑’Ë ÿ¥ Õ¬à“ß‰√°Áµ“¡°“√æ¬“°√≥å‚√§§«√

æ‘®“√≥“√à«¡°—∫¢âÕ¡Ÿ≈∑“ß§≈‘π‘°·≈–≈—°…≥–∑“ß

®ÿ≈æ¬“∏‘«‘∑¬“

®“°°“√»÷°…“æ∫«à“®”π«π AgNORs ·≈– PCNA

¢Õß‡´≈≈å‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å„π‡°√¥ 2 ·≈– 3 ‰¡à

¡’§«“¡·µ°µà“ß°—π ‡æ√“–¡’§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π°«â“ß

·≈–®”π«πµ—«Õ¬à“ß‡π◊ÈÕßÕ°∑’Ë»÷°…“πâÕ¬ ·µà∂â“®”π«π

√Ÿª∑’Ë 13 · ¥ßµ”·πàß¢Õß AgNORs ∑’ËÕ¬Ÿà¿“¬„ππ‘«‡§≈’¬ ¢Õß
‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å (≈Ÿ°»√) ®“° moderately differentiated mast
cell tumor, AgNORs (bar=10 µm)

√Ÿª∑’Ë 14 · ¥ßµ”·πàß¢Õß AgNORs ∑’ËÕ¬Ÿà¿“¬„ππ‘«‡§≈’¬ ¢Õß‡π◊ÈÕßÕ°
™π‘¥¡“ ∑å‡´≈≈å (≈Ÿ°»√) ®“° poorly differentiated mast cell tumor,
AgNORs (bar=10 µm)

√Ÿª∑’Ë 15 Moderately differentiated mast cell tumor, H&E  (bar=
25 µm)

√Ÿª∑’Ë 16 · ¥ß°“√µ‘¥ ’πÈ”µ“≈ â¡¿“¬„ππ‘«‡§≈’¬ ¢Õß¡“ ∑å‡´≈≈å
(≈Ÿ°»√) (bar= 25 µm) ·≈–√Ÿª¢¬“¬¡“ ∑å‡´≈≈å∑’Ë„Àâº≈∫«°µàÕ anti-
PCNA (bar= 5 µm), ABC method, ¬âÕ¡∑—∫¥â«¬ ’  Mayer's hematoxylin
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µ“√“ß∑’Ë 1  · ¥ß°“√‡ª√’¬∫‡∑’¬∫º≈∫«°µàÕ°“√¬âÕ¡ ’™π‘¥µà“ßÊ „π·µà≈–‡°√¥¢Õß‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å

 ’¬âÕ¡                   ‡°√¥∑“ß®ÿ≈æ¬“∏‘«‘∑¬“

‡°√¥ 1 ‡°√¥ 2   ‡°√¥ 3 √«¡

Luna 70%(7/10) 65%(22/34) 33%(1/3) 64%(30/47)

Unna 70%(7/10) 68%(23/34) 67%(2/3) 68%(32/47)

Giemsa 70%(7/10) 74%(25/34) 33%(1/3) 70%(33/47)

Toluidine blue 70%(7/10) 76%(26/34) 33%(1/3) 72%(34/47)

Alcian blue/safranine 70%(7/10) 85%(29/34) 67%(2/3) 81%(38/47)

µ“√“ß∑’Ë 3  · ¥ß®”π«π AgNORs ·≈– PCNA „π·µà≈–‡°√¥¢Õß‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å®”π«π 47 µ—«Õ¬à“ß

                            ‡°√¥∑“ß®ÿ≈æ¬“∏‘«‘∑¬“

‡°√¥ 1(n=10) ‡°√¥ 2(n=34)   ‡°√¥ 3(n=3)

AgNORs 1.54 ± 0.42a 2.14±0.53b 2.33±0.72b

PCNA 15±16.9a 251±354.0b 215±114.1b

a, b ¢âÕ¡Ÿ≈„π∫√√∑—¥‡¥’¬«°—π∑’Ë¡’µ—«¬°‰¡à‡À¡◊Õπ°—π ¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ (p< 0.05)

µ—«Õ¬à“ß∑’Ë»÷°…“‡æ‘Ë¡¢÷Èπ ‚¥¬‡©æ“–„π‡°√¥ 3 ®”π«π

AgNORs ·≈– PCNA „π‡°√¥ 2 ·≈– 3 ¢Õß‡π◊ÈÕßÕ°

™π‘¥¡“ ∑å‡´≈≈åπà“®–¡’·π«‚πâ¡∑’Ë¡’§«“¡·µ°µà“ß°—π

(Bostock et al., 1989; Simoes et al., 1994; Kravis

et al., 1996)

AgNORs  “¡“√∂π”¡“„™â„π°“√æ¬“°√≥å§«“¡

√â“¬·√ß¢Õß‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å ·≈–¬—ß™à«¬„π°“√

æ¬“°√≥å‚√§‰¥â·¡àπ¬”°«à“≈—°…≥–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“

‡π◊ËÕß®“°®”π«π¢Õß AgNORs ¡’·π«‚πâ¡‡æ‘Ë¡ Ÿß¢÷Èπ

„π‡π◊ÈÕßÕ°∑’Ë¡’§«“¡√â“¬·√ß ‡æ√“–°“√µ‘¥ ’¢Õß AgNORs

· ¥ß∂÷ß‡´≈≈åÕ¬Ÿà„π™à«ß∑’Ë¡’°“√ —ß‡§√“–Àå DNA ‡æ◊ËÕ

°“√·∫àßµ—« ·≈–¡’√“¬ß“πæ∫®”π«π¢Õß AgNORs

‡æ‘Ë¡ Ÿß¢÷Èπ„ππ‘«‡§≈’¬ ¢Õß¡“ ∑å‡´≈≈å∑’Ëæ∫«à“‡°‘¥

‡π◊ÈÕßÕ°¢÷ÈπÕ’°¿“¬À≈—ß°“√ºà“µ—¥√«¡∑—Èß¡’°“√°√–®“¬

‰ª¬—ß à«πµà“ßÊ¢Õß√à“ß°“¬ ·≈– ÿπ—¢¡’™’«‘µ√Õ¥πâÕ¬≈ß

√«¡∑—Èß¡’°“√»÷°…“∂÷ß°“√π—∫®”π«π AgNORs ¢Õß

¡“ ∑å‡´≈≈å∑’Ë‰¥â®“°°“√∑” fine-needle aspiration biopsy

æ∫«à“®”π«π¢Õß AgNORs ¡’§«“¡º—π·ª√µ“¡

≈—°…≥–∑“ß®ÿ≈æ¬“∏‘«‘∑¬“¢Õß‡π◊ÈÕßÕ° ¥—ßπ—Èπ®÷ß “¡“√∂

π”¡“„™â„π°“√æ¬“°√≥å‡π◊ÈÕßÕ°‰¥â·≈–¬—ß‡ªìπ«‘∏’∑’Ë

ª√–À¬—¥‡«≈“·≈–§à“„™â®à“¬ (Bostock et al., 1989;

Simoes et al., 1994; Kravis et al., 1996) ·≈–°“√

π” AgNORs ¡“„™â„π°“√æ¬“°√≥å‡π◊ÈÕßÕ°™π‘¥¡“ ∑å

‡´≈≈åæ∫«à“®”π«π AgNORs ∑’Ë‡æ‘Ë¡¡“°¢÷Èπ¡’§«“¡
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 —¡æ—π∏åº°º—π°—∫√–¬–‡«≈“∑’Ë ÿπ—¢¡’™’«‘µ√Õ¥ (Thamm et

al., 1999)

°“√¬âÕ¡Õ‘¡¡Ÿπ‚πŒ‘ ‚µ‡§¡’∑’Ë®”‡æ“–µàÕ PCNA

 “¡“√∂™à«¬„π°“√æ¬“°√≥å‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å‰¥â

‚¥¬æ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠√–À«à“ß‡π◊ÈÕßÕ°

‡°√¥ 1 °—∫ 2 ·≈– 3 ·≈–¡’·π«‚πâ¡ Ÿß¢÷Èπµ“¡‡°√¥

¢Õß‡π◊ÈÕßÕ° ‡π◊ËÕß®“°¡’√“¬ß“π∂÷ß§«“¡ —¡æ—π∏å

√–À«à“ß®”π«π PCNA ∑’Ë ‡æ‘Ë¡¡“°¢÷ÈπµàÕ°“√‡°‘¥

‡π◊ÈÕßÕ°¿“¬À≈—ß°“√ºà“µ—¥ °“√·æ√à°√–®“¬ ·≈–°“√¡’

™’«‘µ√Õ¥¢Õß ÿπ—¢∑’Ë‡°‘¥‡π◊ÈÕßÕ°™π‘¥¡“ ∑å‡´≈≈å ·≈–

‡´≈≈å‡π◊ÈÕßÕ°∑’Ë„Àâº≈∫«°µàÕ anti-PCNA ‡ªìπ‡´≈≈å∑’Ë

Õ¬Ÿà„π™à«ß°”≈—ß·∫àßµ—«À√◊Õ¡’°“√´àÕ¡·´¡ DNA ‚¥¬

®”π«π PCNA ·≈– mitotic cell ¡’§«“¡ —¡æ—π∏å°—π
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