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∫∑§—¥¬àÕ
∏“≈—  ’́‡¡’¬‡ªìπ§«“¡º‘¥ª°µ‘∑“ß°√√¡æ—π∏ÿå∑’Ë‡ªìπªí≠À“¥â“π “∏“√≥ ÿ¢∑’Ë®”‡ªìπµâÕß¡’°“√§«∫§ÿ¡·≈–ªÑÕß°—π

·π«∑“ß„π°“√§«∫§ÿ¡ªÑÕß°—π·π«∑“ßÀπ÷Ëß §◊Õ °“√µ√«®§—¥°√Õß‡æ◊ËÕ§âπÀ“æ“À–∏“≈— ´’‡¡’¬¥â«¬ OF-test ·≈– DCIP-
test ·µà°“√∑¥ Õ∫¥—ß°≈à“«¬—ß¡’¢âÕ®”°—¥ §◊Õ ‰¡à¡’º≈‘µ¿—≥±å§«∫§ÿ¡§ÿ≥¿“æ °“√»÷°…“§√—Èßπ’È‰¥âæ—≤π“·π«∑“ß°“√
§—¥‡≈◊Õ°µ—«Õ¬à“ß‡≈◊Õ¥‡æ◊ËÕ„™â‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ°“√µ√«®°√Õß∏“≈—  ’́‡¡’¬¥â«¬«‘∏’ OF/DCIP ®“°µ—«Õ¬à“ß
‡≈◊Õ¥∑’Ë‡À≈◊Õ®“°°“√„™âß“πª√–®”«—π ·≈–ª√–‡¡‘π‚Õ°“ ∑’Ë®–‰¥âº≈°“√µ√«®§—¥°√Õß‡ªìπ∫«°·≈–≈∫ √«¡∑—Èß‚Õ°“ 
°“√µ√«®æ∫æ“À–∏“≈— ´’‡¡’¬∑’Ë‡ªìπ‡ªÑ“À¡“¬¢Õß°“√§«∫§ÿ¡·≈–ªÑÕß°—π‚√§∏“≈—  ’́‡¡’¬ §◊Õ æ“À– α-thalassemia
1, β-thalassemia  ·≈– Hb E „πµ—«Õ¬à“ß‡≈◊Õ¥¥—ß°≈à“« ‚¥¬°”Àπ¥‡°≥±å°“√§—¥‡≈◊Õ°µ—«Õ¬à“ß‡≈◊Õ¥®“°§à“ MCV
·≈– Hb §◊Õ °≈ÿà¡∑’Ë 1: MCV < 75 fl ·≈– Hb > 10 g/dl ‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡∑’Ë‡ªìπ∫«° (positive control)
®”π«π 99 √“¬ ·≈– °≈ÿà¡∑’Ë 2: MCV > 85 fl ·≈– Hb > 12 g/dl ‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡∑’Ë‡ªìπ≈∫ (negative
control) ®”π«π 32 √“¬ µ—«Õ¬à“ß‡≈◊Õ¥∑ÿ°√“¬∂Ÿ°π”‰ª∑¥ Õ∫¥â«¬«‘∏’ KKU-OF ·≈– KKU-DCIP-Clear µ√«®«‘
‡§√“–Àå™π‘¥Œ’‚¡‚°≈∫‘π¥â«¬ cellulose acetate electrophoresis ·≈–µ√«®«‘‡§√“–Àå¬’π α-thalassemia ¥â«¬«‘∏’
polymerase chain reaction (PCR) µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë¡’™π‘¥Œ’‚¡‚°≈∫‘π‡ªìπ A

2
A ∑ÿ°√“¬π”‰ªµ√«®«—¥ª√‘¡“≥ Hb

A
2
 ¥â«¬«‘∏’ column chromatography º≈°“√»÷°…“ æ∫«à“ „π°“√µ√«®§—¥°√Õß¥â«¬ OF ¡’µ—«Õ¬à“ß∑’Ë„Àâº≈°“√

µ√«®‡ªìπ∫«°„π°≈ÿà¡∑’Ë 1 ·≈–°≈ÿà¡∑’Ë 2  §‘¥‡ªìπ√âÕ¬≈– 80.8 (95 % CI = 71.7-88.0) ·≈–√âÕ¬≈– 18.7 (95 %
CI = 7.2-36.4) µ“¡≈”¥—∫ ·≈–„Àâº≈‡ªìπ≈∫√âÕ¬≈– 19.2 (95 % CI = 12.0-28.3) ·≈– 81.2 (95% CI = 63.6-
92.8) µ“¡≈”¥—∫  à«πº≈°“√µ√«®°√Õß¥â«¬ DCIP æ∫«à“ ¡’µ—«Õ¬à“ß∑’Ë„Àâº≈°“√µ√«®‡ªìπ∫«°„π°≈ÿà¡∑’Ë 1 ·≈–°≈ÿà¡∑’Ë
2 §‘¥‡ªìπ√âÕ¬≈– 78.8 (95% CI = 69.4-86.4) ·≈– 3.1 (95% CI = 0.08-16.2) ·≈–„Àâº≈‡ªìπ≈∫√âÕ¬≈– 21.2
(95 % CI = 13.6-30.6) ·≈– 96.9 (95 % CI = 83.8-99.9) µ“¡≈”¥—∫ ·≈–æ∫«à“°≈ÿà¡∑’Ë 1 ¡’™π‘¥Œ’‚¡‚°≈∫‘π
‡ªìπ A

2
A, EA ·≈– EE §‘¥‡ªìπ√âÕ¬≈– 26.3 (95 % CI = 17.9-36.1), 54.5 (95 % CI = 44.2-64.6) ·≈– 17.2

(95% CI = 10.3-26.1) µ“¡≈”¥—∫  à«π°≈ÿà¡∑’Ë 2 ¡’™π‘¥Œ’‚¡‚°≈∫‘π‡ªìπ A
2
A ∑ÿ°√“¬ (√âÕ¬≈– 100; 95 % CI =

89.1-100) ·≈–µ√«®‰¡àæ∫æ“À– β-thalassemia ‡≈¬„πµ—«Õ¬à“ß‡≈◊Õ¥∑—Èß Õß°≈ÿà¡ ®“°º≈°“√µ√«®«‘‡§√“–Àå¬’π
α-thalassemia æ∫æ“À– α-thalassemia 1 ‰¥â√âÕ¬≈– 5.2 (95 % CI = 1.1-14.4) „π°≈ÿà¡∑’Ë 1 ·µà‰¡àæ∫„π°≈ÿà¡∑’Ë
2 º≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“‚Õ°“ °“√µ√«®æ∫ α-thalassemia 1 ·≈– β-thalassemia „π°≈ÿà¡µ—«Õ¬à“ß∑’Ë»÷°…“
§àÕπ¢â“ßµË” Õ¬à“ß‰√°Áµ“¡ ®“°‡°≥±å∑’Ë„™â„π°“√§—¥‡≈◊Õ°µ—«Õ¬à“ß¡’‚Õ°“ ‰¥âµ—«Õ¬à“ß∑’Ë„Àâº≈°“√∑¥ Õ∫ OF ‡ªìπ
∫«°®√‘ß·≈–≈∫®√‘ß Ÿß ®÷ßπà“®– “¡“√∂„™â‡ªìπ·π«∑“ß„π°“√§—¥‡≈◊Õ°µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‡À≈◊Õ®“°ß“πª√–®”«—π¡“„™â
‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ ”À√—∫°“√µ√«®§—¥°√Õß∏“≈—  ’́‡¡’¬„πß“πª√–®”«—π‰¥â

§” ”§—≠ : °“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬, OF-test, DCIP precipitation test, µ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ
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Abstract
Thalassemia, an inherited hemoglobin disorder, is one of the major public health problems that need

prevention and control. One of the control measures is carrier screening using a combination of OF and
DCIP tests. The limitation of the tests, however, is no quality control products available. In order to
develop a guideline for selecting left-over routine blood samples to serve as quality control samples, and
to assess probability of gaining positive and negative results as well as probability to detect targeted
thalassemia carriers, i.e. α-thalassemia 1, β-thalassemia and Hb E, the criteria for selecting left-over
blood samples based on the MCV and Hb values were established to serve as positive (group 1; MCV
< 75 fl and Hb > 10g/dl) and negative (group 2; MCV > 85 fl and Hb > 12 g/dl) control samples. All
blood samples (99 in group 1 and 32 in group 2) were screened for thalassemia using the KKU-OF and
KKU-DCIP-Clear tests. Cellulose acetate electrophoresis was performed to determine Hb-types. Alpha-
thalassemia genes were identified by the polymerase chain reaction (PCR)-based method. Hemoglobin
A

2
 level was quantified in individuals with normal Hb-type using a microcolumn chromatography

technique. It was found that the positive results of OF screening in group 1 and group 2 was 80.8%
(95% CI = 71.8-88.0) and 18.7% (95% CI = 7.2-36.4), respectively; and, the negative results of OF
screening in group 1 and 2 was 19.2% (95% CI = 12.0-28.3) and 81.2% (95% CI = 63.6-92.8),
respectively. Meanwhile, the positive results of DCIP screening in group 1 and 2 were 78.8% (95% CI
= 69.4-86.4) and 3.1% (95% CI = 0.08-16.2), respectively; and the negative results of DCIP screening
in group 1 and 2 were 21.2% (95% CI = 13.6-30.6) and 96.9% (95% CI = 83.8-99.9), respectively.
Determination of Hb-types in group 1 revealed 26.3% (95% CI = 17.9-36.1) A

2
A, 54.5% (95%CI =

44.2-64.6) EA and 17.2% (95% CI = 10.3-26.1) EE. In group 2, Hb-type of all samples was A
2
A

(100%; 95% CI = 89.1-100). No β-thalassemia carrier was detected in both groups. PCR analysis of
α-thalassemia genes detected 5.2% (95% CI = 1.1-14.4) α-thalassemia 1 carrier in group 1 but no
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α - thalassemia 1 was identified in group 2. The results of the study indicate that probability to detect
α-thalassemia 1 and β-thalassemia in the studied groups was relatively low. However, with the selecting
criteria used in this study, a chance of gaining positive and negative OF test results was high. Therefore,
the proposed criteria might be applicable for selecting left-over blood specimens to serve as positive and
negative quality control samples for thalassemia screening in routine practice.

Key words: Thalassemia screening, OF-test, DCIP precipitation test, quality control sample

∫∑π”
∏“≈—  ’́‡¡’¬‡ªìπ‚√§‡≈◊Õ¥®“ß∑“ß°√√¡æ—π∏ÿå∑’Ë‡°‘¥

®“°°“√°≈“¬æ—π∏ÿå¢Õß¬’π‚°≈∫‘π  àßº≈„Àâ¡’°“√ √â“ß
Œ’‚¡‚°≈∫‘π¿“¬„π‡¡Á¥‡≈◊Õ¥·¥ß≈¥πâÕ¬≈ßÀ√◊Õº‘¥ª°µ‘‰ª
ºŸâ∑’Ë‡ªìπ‚√§¡’Õ“°“√· ¥ß∑“ß§≈‘π‘°∑’Ë¡’§«“¡√ÿπ·√ß
·µ°µà“ß°—π¢÷Èπ°—∫™π‘¥¢Õß¬’π∏“≈— ´’‡¡’¬∑’Ë‰¥â√—∫°“√
∂à“¬∑Õ¥¡“ „π°√≥’∑’Ë¡’§«“¡√ÿπ·√ß¡“°∑’Ë ÿ¥®–‡ ’¬™’«‘µ
µ—Èß·µà„π§√√¿åÀ√◊Õ¿“¬À≈—ß§≈Õ¥‰¡àπ“ππ—°  à«π∑’Ë¡’
Õ“°“√√ÿπ·√ß√Õß≈ß¡“®–æ∫¡’Õ“°“√´’¥ µ—«‡À≈◊Õß
µ“‡À≈◊Õß µ—∫·≈–¡â“¡‚µ µâÕß‰¥â√—∫°“√∂à“¬‡≈◊Õ¥‡ªìπ
ª√–®” ¡Ë”‡ ¡Õ π—∫‡ªìπªí≠À“∑“ß¥â“π “∏“√≥ ÿ¢∑’Ë
 ”§—≠¢ÕßÀ≈“¬Ê ª√–‡∑»„π‚≈°(1)  ”À√—∫„πª√–‡∑»
‰∑¬‚√§∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß∑’Ë‡ªìπ‡ªÑ“À¡“¬¢Õß°“√
§«∫§ÿ¡·≈–ªÑÕß°—π ¡’ 3 ™π‘¥ §◊Õ ‚Œ‚¡‰´°— Õ—≈ø“-
∏“≈—  ’́‡¡’¬ 1 (Homozygous α-thalassemia 1)
‚Œ‚¡‰´°— ∫’µ“ø“∏“≈— ´’ ‡¡’¬ (Homozygous
β-thalassemia) ·≈–∫’µ“∏“≈— ´’‡¡’¬/Œ’‚¡‚°≈∫‘πÕ’
(β-thalassemia/Hb E)(2) ´÷Ëß°√–∑√«ß “∏“√≥ ÿ¢‰¥â
°”Àπ¥‡ªìππ‚¬∫“¬„Àâ¡’°“√§âπÀ“æ“À–∏“≈— ´’‡¡’¬‡ªÑ“
À¡“¬∑—Èß “¡™π‘¥„πÀ≠‘ßµ—Èß§√√¿å∑ÿ°√“¬(3) ‚¥¬Õ“»—¬
°“√∑¥ Õ∫∑“ßÀâÕßªØ‘∫—µ‘°“√ §◊Õ °“√∑¥ Õ∫§«“¡
‡ª√“–¢Õß‡¡Á¥‡≈◊Õ¥·¥ß (osmotic fragility test;
OF- test) ‡æ◊ËÕ§âπÀ“æ“À– α-thalassemia 1 ·≈–
β-thalassemia(4) √à«¡°—∫°“√∑¥ Õ∫À“æ“À–Œ’‚¡‚°≈-
∫‘πÕ’ (Hb E) ‚¥¬°“√µ°µ–°Õπ¥â«¬ “√¥’́ ’‰Õæ’ (DCIP
precipitation test)(5) ´÷Ëßªí®®ÿ∫—π°“√∑¥ Õ∫∑—Èß 2 ™π‘¥
‰¥â¡’°“√º≈‘µ‡ªìπ™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª®”Àπà“¬·≈–„™â°—π

Õ¬à“ß·æ√àÀ≈“¬„πª√–‡∑»‰∑¬ ‚¥¬™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª∑’Ë
π‘¬¡„™â°—π∑—Ë«‰ª §◊Õ KKU-OF test ·≈– KKU-DCIP-
Clear test Õ¬à“ß‰√°Áµ“¡ ™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª¥—ß°≈à“«¬—ß
‰¡à¡’µ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ„Àâ¡“°—∫∫√√®ÿ¿—≥±å ∑—Èßπ’È
‡π◊ËÕß®“°¢âÕ®”°—¥¢Õß°“√∑¥ Õ∫∑’Ë®–µâÕß„™â‡≈◊Õ¥„À¡à
„π°“√∑¥ Õ∫ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß OF-test ¥—ßπ—Èπ
‚√ßæ¬“∫“≈·µà≈–·Ààß®–µâÕß®—¥À“‡≈◊Õ¥ ”À√—∫§«∫§ÿ¡
§ÿ≥¿“æ‡Õß ®“°ªí≠À“¥—ß°≈à“« §≥–ºŸâ«‘®—¬®÷ß¡’·π«§‘¥
∑’Ë®–æ—≤π“·π«∑“ß°“√§—¥‡≈◊Õ°µ—«Õ¬à“ß‡≈◊Õ¥‡æ◊ËÕ„™â
‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ°“√µ√«®°√Õß ∏“≈— ´’‡¡’¬
¥â«¬ OF-test ·≈– DCIP-test ®“°µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë
‡À≈◊Õ®“°°“√„™âß“πª√–®”«—π ‚¥¬°”Àπ¥‡°≥±å°“√
‡≈◊Õ°µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë®–π”¡“„™â‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡
§ÿ≥¿“æ ”À√—∫°“√∑¥ Õ∫ OF-test ®“°§à“ MCV <
75 fl ·≈–¡’§à“ Hb > 10 g/dl ´÷Ëß‡ªìπ§à“∑’Ëæ∫‰¥â„π
æ“À– α-thalassemia 1 ·≈– β-thalassemia(6,7)

¡“„™â‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡∑’Ë‡ªìπ∫«° (positive  control;
PC) ·≈–°”Àπ¥§à“ MCV > 85 fl ·≈–¡’§à“ Hb > 12
g/dl  ”À√—∫„™â‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡∑’Ë‡ªìπ≈∫ (negative
control; NC) ´÷Ëß‡ªìπ∑’Ëπà“ π„®«à“µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë∂Ÿ°
‡≈◊Õ°¥â«¬‡°≥±å∑’Ë°”Àπ¥‰«âπ—Èπ®–¡’‚Õ°“ æ∫µ—«Õ¬à“ß
‡≈◊Õ¥∑’Ë‡ªìπæ“À–∏“≈— ´’‡¡’¬∑’Ë‡ªìπ‡ªÑ“À¡“¬ §◊Õ æ“À–
α-thalassemia 1, β-thalassemia ·≈– Hb E ¡“°
πâÕ¬‡æ’¬ß„¥ º≈∑’Ë‰¥âπà“®– “¡“√∂π”‰ª„™â„π°“√‡≈◊Õ°
µ—«Õ¬à“ß‡≈◊Õ¥‡æ◊ËÕ„™â„π°“√§«∫§ÿ¡§ÿ≥¿“æ‰¥âÕ¬à“ß
‡À¡“– ¡
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µ—«Õ¬à“ß‡≈◊Õ¥·≈–«‘∏’°“√»÷°…“
1. µ—«Õ¬à“ß‡≈◊Õ¥

‡ªìπµ—«Õ¬à“ß‡≈◊Õ¥∑’Ë¡’ EDTA ‡ªìπ “√°—π‡≈◊Õ¥
·¢Áß∑’Ë‡À≈◊Õ®“°°“√µ√«® CBC ¢ÕßÀâÕßªØ‘∫—µ‘°“√
‚≈À‘µ«‘∑¬“ ‚√ßæ¬“∫“≈™—¬¿Ÿ¡‘ ∑’Ë‰¥âºà“π°“√µ√«®¢âÕ¡Ÿ≈
∑“ß‚≈À‘µ«‘∑¬“‡∫◊ÈÕßµâπ ‚¥¬·∫àß‡ªìπ 2 °≈ÿà¡ µ“¡
‡°≥±å°“√§—¥‡≈◊Õ°µ—«Õ¬à“ß §◊Õ

°≈ÿà¡∑’Ë 1: µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë¡’§à“ MCV < 75 fl ·≈–
¡’§à“ Hb > 10 g/dl ®”π«π 99 √“¬

°≈ÿà¡∑’Ë 2: µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë¡’§à“ MCV > 85 fl ·≈–
¡’§à“ Hb > 12 g/dl ®”π«π 32 √“¬

‚¥¬¡’°“√§”π«≥¢π“¥µ—«Õ¬à“ß®“°‚Õ°“ ∑’Ë®–µ√«®
æ∫æ“À–∏“≈— ´’‡¡’¬∑’Ë‡ªìπ‡ªÑ“À¡“¬ (α-thalassemia 1
·≈– β-thalassemia) ·≈–‚Õ°“ ∑’Ë®–µ√«®æ∫§πª°µ‘
„π°≈ÿà¡µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë¡’§à“¥—™π’‡¡Á¥‡≈◊Õ¥·¥ßµ“¡
‡°≥±å∑’Ë°”Àπ¥ ‚¥¬Õ“»—¬¢âÕ¡Ÿ≈®“°°“√»÷°…“¢Õß
Sanchaisuriya K ·≈–§≥–(7)

‚§√ß°“√«‘®—¬π’Èºà“π§«“¡‡ÀÁπ™Õ∫®“°§≥–°√√¡°“√
®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å¡À“«‘∑¬“≈—¬¢Õπ·°àπ·≈â«
(√À— ‚§√ß°“√ HE500349)

2. «‘∏’°“√»÷°…“
2.1. µ—«Õ¬à“ß‡≈◊Õ¥∑ÿ°√“¬∑’Ë§—¥‡≈◊Õ°µ“¡‡°≥±å

®–∂Ÿ°π”‰ª∑”°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬¥â«¬™ÿ¥πÈ”¬“
 ”‡√Á®√Ÿª KKU-OF ·≈– KKU-DCIP-Clear(6) ·≈–
µ√«®«‘‡§√“–Àå™π‘¥Œ’‚¡‚°≈∫‘π¥â«¬«‘∏’ cellulose acetate
electrophoresis(8)

2.2. µ—«Õ¬à“ß∑’Ë¡’™π‘¥Œ’‚¡‚°≈∫‘π‡ªìπ A
2
A

∑ÿ°√“¬ ®–∂Ÿ°π”‰ªµ√«®«—¥ª√‘¡“≥ Hb A
2
 ¥â«¬«‘∏’ KKU-

minicolumn chromatography(8) µ—«Õ¬à“ß∑’Ë¡’ª√‘¡“≥ Hb
A

2
 ∑’Ë¡“°°«à“À√◊Õ‡∑à“°—∫√âÕ¬≈– 4 √à«¡°—∫§à“ MCV <

80 fl À√◊Õ MCH < 27 pg ®–„Àâ°“√«‘π‘®©—¬«à“‡ªìπ
æ“À– β-thalassemia

2.3. µ—«Õ¬à“ß‡≈◊Õ¥∑ÿ°√“¬®–∂Ÿ°π”‰ª‡µ√’¬¡¥’
‡ÕÁπ‡Õ‡æ◊ËÕµ√«®«‘‡§√“–ÀåÀ“¬’πα-thalassemia 1 (SEA
deletion), α-thalassemia 2 (3.7 ·≈– 4.2 kb deletion),
αConstant Spring ·≈– αPakseû ¥â«¬«‘∏’ polymerase chain
reaction (PCR)(9-12)

3. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
„™â ∂‘µ‘‡™‘ßæ√√≥π“· ¥ßº≈°“√µ√«®§—¥°√Õß

™π‘¥Œ’‚¡‚°≈∫‘π ·≈–™π‘¥¢Õß¬’πÕ—≈ø“∏“≈— ´’‡¡’¬∑’Ë
µ√«®æ∫„π·µà≈–°≈ÿà¡µ—«Õ¬à“ß‡ªìπ√âÕ¬≈– ·≈– 95 %
confidence interval (95% CI)

º≈°“√»÷°…“
1. º≈°“√µ√«®°√Õß∏“≈— ´’‡¡’¬

®“°°“√π”µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‰¥â§—¥‡≈◊Õ°µ“¡‡°≥±å
∑’Ë°”Àπ¥∑—Èß 2 °≈ÿà¡ ‰ª∑”°“√µ√«®§—¥°√Õß∏“≈—  ’́‡¡’¬
¥â«¬ KKU-OF test ·≈– KKU-DCIP-Clear æ∫«à“
√âÕ¬≈– 80.8 (95% CI = 71.7-88.0)  ¢Õßµ—«Õ¬à“ß
∑’Ë§—¥‡≈◊Õ°µ“¡‡°≥±å„π°≈ÿà¡∑’Ë 1 „Àâº≈°“√µ√«®§—¥°√Õß
¥â«¬ OF ‡ªìπ∫«° ·≈–√âÕ¬≈– 19.2 (95% CI = 12.0-
28.3) „Àâº≈‡ªìπ≈∫ „π¢≥–∑’Ëº≈°“√µ√«®§—¥°√Õß¥â«¬
OF-test „π°≈ÿà¡∑’Ë 2 ®–„Àâº≈„π∑‘»∑“ß∑’Ëµ√ß°—π¢â“¡ §◊Õ
„Àâº≈‡ªìπ∫«°√âÕ¬≈– 18.7 (95% CI = 7.2-36.4) ·≈–
‡ªìπ≈∫√âÕ¬≈– 81.3 (95% CI = 63.6-92.8)  à«π
º≈°“√µ√«®°√Õß¥â«¬ DCIP æ∫«à“¡’µ—«Õ¬à“ß∑’Ë„Àâº≈
°“√µ√«®‡ªìπ∫«°„π°≈ÿà¡∑’Ë 1 ·≈–°≈ÿà¡∑’Ë 2 §‘¥‡ªìπ√âÕ¬≈–
78.8 (95% CI = 69.4-86.4) ·≈– 3.1 (95% CI =
0.1-16.2) µ“¡≈”¥—∫ ·≈–„Àâº≈‡ªìπ≈∫√âÕ¬≈– 21.2
(95% CI = 13.6-30.6) ·≈– 96.9 (95% CI = 83.8-
99.9) µ“¡≈”¥—∫ (µ“√“ß∑’Ë 1)
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µ“√“ß∑’Ë 1 º≈°“√µ√«®°√Õß∏“≈— ´’‡¡’¬¥â«¬ OF-test ·≈– DCIP-test „πµ—«Õ¬à“ß‡≈◊Õ¥ °≈ÿà¡∑’Ë 1 (MCV < 75 fl
·≈– Hb > 10 g/dl) ·≈– °≈ÿà¡∑’Ë 2 (MCV > 75 fl ·≈– Hb > 12 g/dl)

2. º≈°“√µ√«®™π‘¥Œ’‚¡‚°≈∫‘π
‡¡◊ËÕπ”µ—«Õ¬à“ß‡≈◊Õ¥∑ÿ°√“¬‰ªµ√«®À“™π‘¥

Œ’‚¡‚°≈∫‘π æ∫«à“ µ—«Õ¬à“ß‡≈◊Õ¥„π°≈ÿà¡∑’Ë 1 ¡’™π‘¥
Œ’‚¡‚°≈∫‘π‡ªìπ A

2
A, EA ·≈– EE §‘¥‡ªìπ√âÕ¬≈– 26.3

(95% CI = 17.9-36.1), 54.5 (95% CI = 44.2-
64.6) ·≈– 17.2 (95% CI = 10.3-26.1) µ“¡≈”¥—∫
·≈–æ∫™π‘¥Õ◊Ëπ√âÕ¬≈– 2.0 (95% CI = 0.2-7.1) §◊Õ

CSA
2
ABartûs ·≈– ETak ™π‘¥≈– 1 √“¬  à«π„π°≈ÿà¡∑’Ë

2 æ∫«à“¡’™π‘¥Œ’‚¡‚°≈∫‘π‡ªìπ A
2
A ∑ÿ°√“¬ (√âÕ¬≈– 100;

95% CI = 89.1-100) (µ“√“ß∑’Ë 2) ·≈–æ∫«à“
µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë¡’™π‘¥Œ’‚¡‚°≈∫‘π‡ªìπ A

2
A ∑ÿ°√“¬∑—Èß

„π°≈ÿà¡∑’Ë 1 ·≈– 2 ¡’ª√‘¡“≥ Hb A
2
 πâÕ¬°«à“√âÕ¬≈– 4

¢Õßª√‘¡“≥Œ’‚¡‚°≈∫‘π√«¡

µ“√“ß∑’Ë 2 º≈°“√µ√«®™π‘¥Œ’‚¡‚°≈∫‘π„πµ—«Õ¬à“ß‡≈◊Õ¥ °≈ÿà¡∑’Ë 1 (MCV < 75 fl ·≈– Hb > 10 g/dl) ·≈–
°≈ÿà¡∑’Ë 2 (MCV > 75 fl ·≈– Hb > 12 g/dl)
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3. º≈°“√µ√«®¬’πÕ—≈ø“∏“≈— ´’‡¡’¬
„π°“√µ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ‡æ◊ËÕµ√«®À“¬’π

Õ—≈ø“∏“≈— ´’‡¡’¬„π°“√»÷°…“§√—Èßπ’È ¡’®”π«πµ—«Õ¬à“ß∑’Ë
 “¡“√∂‡µ√’¬¡¥’‡ÕÁπ‡Õ‰¥âÕ¬à“ß¡’§ÿ≥¿“æ∑’Ë “¡“√∂ √ÿª
º≈°“√µ√«®«‘‡§√“–Àå‰¥â‡ªìπ®”π«π∑—Èß ‘Èπ 86 √“¬
®“°®”π«π∑—Èß ‘Èπ 131 √“¬ ·∫àß‡ªìπµ—«Õ¬à“ß°≈ÿà¡∑’Ë 1
®”π«π 58 √“¬ ·≈–°≈ÿà¡∑’Ë 2  ®”π«π 28 √“¬ ®“°
º≈°“√µ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ„πµ—«Õ¬à“ß°≈ÿà¡∑’Ë 1
æ∫æ“À– α-thalassemia ∑—Èß ‘Èπ√âÕ¬≈– 40 ·∫àß‡ªìπ
æ“À– α-thalassemia 1 √âÕ¬≈– 5.2 (95% CI = 1.1-

14.4), α-thalassemia 2 √âÕ¬≈– 27.6 (95% CI =
16.7-40.9), æ“À– Hb Constant Spring (Hb CS)
√âÕ¬≈– 5.2 (95% CI = 1.1-14.4) ·≈–æ“À– Hb
Pakseû √âÕ¬≈– 2 (95% CI = 0.4-19.9) ‚¥¬æ“À–
α-thalassemia 2, Hb CS ·≈– Hb Pakseû æ∫∑—Èß
™π‘¥∑’Ë¡’·≈–‰¡à¡’ Hb E √à«¡ (µ“√“ß∑’Ë 3)  à«π„π°≈ÿà¡∑’Ë
2 π—Èπ æ∫æ∫æ“À– α-thalassemia 2, Hb CS ·≈–
Hb Pakseû ‰¥â™π‘¥≈– 1 √“¬ (√âÕ¬≈– 3.6; 95% CI =
0.09-18.3)

µ“√“ß∑’Ë 3 ™π‘¥¢ÕßÕ—≈ø“∏“≈— ´’‡¡’¬∑’Ëµ√«®æ∫„πµ—«Õ¬à“ß‡≈◊Õ¥ °≈ÿà¡∑’Ë 1 (MCV < 75 fl ·≈– Hb > 10 g/dl)
·≈– °≈ÿà¡∑’Ë 2 (MCV > 75 fl ·≈– Hb > 12 g/dl)



224 «“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ ë ªï∑’Ë 19 ©∫—∫∑’Ë 3 ë °—π¬“¬π-∏—π«“§¡ 2550

«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
®“°ªí≠À“¢Õß°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬∑’Ë¬—ß

‰¡à¡’µ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ∑’Ë‡À¡“– ¡®—¥®”Àπà“¬ „π
°“√»÷°…“§√—Èßπ’È®÷ß‰¥âæ—≤π“·π«∑“ß°“√§—¥‡≈◊Õ°µ—«Õ¬à“ß
‡≈◊Õ¥∑’Ë‡À≈◊Õ®“°ß“πª√–®”«—π‡æ◊ËÕ„™â‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡
§ÿ≥¿“æ°“√∑¥ Õ∫¿“¬„πÀâÕßªØ‘∫—µ‘°“√ ‚¥¬°”Àπ¥
‡°≥±å°“√§—¥‡≈◊Õ°µ—«Õ¬à“ß‡≈◊Õ¥¢÷Èπ ‚¥¬Õ“»—¬§à“ MCV
·≈– §à“ Hb ‡ªìπ‡°≥±å‡∫◊ÈÕßµâπ ´÷Ëßª√–¡«≈®“°¢âÕ¡Ÿ≈
∑“ß‚≈À‘µ«‘∑¬“æ◊Èπ∞“π¢Õß°≈ÿà¡æ“À–‡ªÑ“À¡“¬¢Õß°“√
µ√«®§—¥°√Õß¥â«¬ OF-test §◊Õ æ“À– α-thalassemia
1 ·≈– β-thalassemia ‡æ◊ËÕ„™â‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡
§ÿ≥¿“æ∑’Ë‡ªìπ∫«° ”À√—∫°“√∑¥ Õ∫ OF ·≈–¢âÕ¡Ÿ≈
∑“ß‚≈À‘µ«‘∑¬“æ◊Èπ∞“π¢Õß°≈ÿà¡ª°µ‘‡æ◊ËÕ„™â‡ªìπµ—«Õ¬à“ß
§«∫§ÿ¡§ÿ≥¿“æ∑’Ë‡ªìπ≈∫ ´÷Ëß®“°¢âÕ¡Ÿ≈¢Õß°“√»÷°…“∑’Ë
ºà“π¡“(6,7) æ∫«à“æ“À– α-thalassemia 1 ·≈–
β-thalassemia ∑ÿ°√“¬¡’§à“ MCV < 75 fl ·≈–ºŸâ∑’Ë
‰¡à¡’¬’π∏“≈— ´’‡¡’¬ (§πª°µ‘)  à«π„À≠à¡’§à“ MCV >
85 fl Õ¬à“ß‰√°Áµ“¡ ‡æ◊ËÕ‡ªìπ°“√≈¥‚Õ°“ °“√‰¥â
µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë¡’§à“‡¡Á¥‡≈◊Õ¥·¥ßº‘¥ª°µ‘®“° “‡ÀµÿÕ◊Ëπ
·≈–‡æ‘Ë¡‚Õ°“ °“√‰¥âµ—«Õ¬à“ß∑’Ëª°µ‘®√‘ßÊ ®÷ß‰¥â°”Àπ¥§à“
Hb > 10 g/dl ‡ªìπ‡°≥±å√à«¡„π°“√§—¥‡≈◊Õ°µ—«Õ¬à“ß
§«∫§ÿ¡§ÿ≥¿“æ∑’Ë‡ªìπ∫«° (°≈ÿà¡∑’Ë 1) ·≈–°”Àπ¥ Hb
> 12 g/dl ‡ªìπ‡°≥±å√à«¡„π°“√§—¥‡≈◊Õ°µ—«Õ¬à“ß
§«∫§ÿ¡§ÿ≥¿“æ∑’Ë‡ªìπ≈∫ (°≈ÿà¡∑’Ë 2) ®“°‡°≥±å∑’Ë
°”Àπ¥¢÷Èπ¥—ß°≈à“«®–‡ÀÁπ‰¥â«à“ ‡¡◊ËÕπ”‰ª∑”°“√∑¥ Õ∫
OF æ∫«à“¡’‚Õ°“ ∑’Ë®–‰¥âº≈°“√∑¥ Õ∫∑’Ë‡ªìπ‰ªµ“¡
§«“¡§“¥À¡“¬ª√–¡“≥√âÕ¬≈– 80 ¥â«¬™à«ß‡™◊ËÕ¡—Ëπ
(95% CI) ‡∑à“°—∫√âÕ¬≈– 71.8-88  ”À√—∫‚Õ°“ ∑’Ë OF
‡ªìπ∫«°„π°≈ÿà¡∑’Ë 1 ·≈–√âÕ¬≈– 63.6-92.8  ”À√—∫
‚Õ°“ ∑’Ë OF ‡ªìπ≈∫„π°≈ÿà¡∑’Ë 2 (µ“√“ß∑’Ë 1) ·≈–¡’
‚Õ°“ ∑’Ëº≈‰¡à‡ªìπ‰ªµ“¡§«“¡§“¥À¡“¬ª√–¡“≥√âÕ¬≈–
20 °≈à“«§◊Õ ∂÷ß·¡â®–‡ªìπµ—«Õ¬à“ß‡≈◊Õ¥∑’Ë¡’§à“ MCV µË”
°ÁÕ“®„Àâº≈ OF ‡ªìπ≈∫‰¥â‡™àπ°—π „π∑“ß°≈—∫°—π ∂÷ß
·¡â®–‡ªìπµ—«Õ¬à“ß‡≈◊Õ¥∑’Ë¡’§à“ MCV  Ÿß °ÁÕ“®„Àâº≈ OF
‡ªìπ∫«°‰¥â‡™àπ°—π ´÷Ëß Õ¥§≈âÕß°—∫¢âÕ¡Ÿ≈„π°“√»÷°…“
∑’Ëºà“π¡“(6,7,13)  à«πº≈°“√∑¥ Õ∫ DCIP „πµ—«Õ¬à“ß

‡≈◊Õ¥∑—Èß 2 °≈ÿà¡ æ∫«à“„π°≈ÿà¡∑’Ë 1 π—Èπ¡’‚Õ°“ æ∫
µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë„Àâº≈ DCIP ‡ªìπ∫«°¥â«¬ Ÿß∂÷ß√âÕ¬≈–
78.8 ́ ÷Ëß à«π„À≠à¢Õßµ—«Õ¬à“ß„π°≈ÿà¡π’È‡ªìπæ“À– Hb E
(EA √âÕ¬≈– 54.5 ·≈– EE √âÕ¬≈– 17.2; µ“√“ß∑’Ë 2)
∑—Èßπ’È ‡π◊ËÕß¡“®“°°≈ÿà¡µ—«Õ¬à“ß∑’Ë»÷°…“‡ªìπ°≈ÿà¡ª√–™“
°√Õ‘ “π´÷Ëß‡ªìπæ◊Èπ∑’Ë∑’Ë¡’§«“¡™ÿ°¢Õß Hb E  Ÿß(14) ®÷ß¡’
‚Õ°“ µ√«®æ∫ Hb E  Ÿßµ“¡‰ª¥â«¬  à«π„π°≈ÿà¡∑’Ë 2
π—Èπ ∂÷ß·¡â«à“®–æ∫µ—«Õ¬à“ß∑’Ë„Àâº≈µ√«®°√Õß¥â«¬ DCIP
‡ªìπ∫«°¥â«¬√âÕ¬≈– 3.1 (1/32 √“¬) ·µà‡¡◊ËÕæ‘®“√≥“
º≈°“√µ√«®™π‘¥Œ’‚¡‚°≈∫‘π„π°≈ÿà¡ 2 ®–æ∫«à“‡ªìπ A

2
A

∑ÿ°√“¬ · ¥ß«à“‡ªìπµ—«Õ¬à“ß∑’Ë‡ªìπº≈∫«°ª≈Õ¡µàÕ°“√
∑¥ Õ∫ DCIP ´÷Ëßæ∫‰¥â„π™à«¬√âÕ¬≈– 1-5 ¢ÕßºŸâ∑’Ë¡’
™π‘¥Œ’‚¡‚°≈∫‘πª°µ‘(15) · ¥ß„Àâ‡ÀÁπ«à“¥â«¬‡°≥±å°“√
§—¥‡≈◊Õ°∑’Ë°”Àπ¥ ”À√—∫°≈ÿà¡≈∫π—Èπ ¡’‚Õ°“ ∑’Ë®–‰¥âæ“À–
Hb E ‡¢â“¡“¥â«¬πâÕ¬¡“° ¥—ßπ—Èπ ‡°≥±å∑’Ë°”Àπ¥
 ”À√—∫°≈ÿà¡∑’Ë 2 ®÷ßÕ“®π”‰ª„™â ”À√—∫°“√§—¥‡≈◊Õ°
µ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ∑’Ë‡ªìπ≈∫ ”À√—∫°“√µ√«®§—¥
°√Õß‰¥â∑—Èß OF-test ·≈– DCIP-test Õ¬à“ß‰√°Áµ“¡ ®“°
°“√∑’Ë¡’º≈°“√µ√«® OF  à«πÀπ÷Ëß„Àâº≈∑’Ë‰¡à‡ªìπ‰ªµ“¡
§«“¡§“¥À¡“¬ · ¥ß„Àâ‡ÀÁπ«à“„π°“√§—¥‡≈◊Õ°µ—«Õ¬à“ß
‡≈◊Õ¥∑’Ë‡À≈◊Õ®“°ß“πª√–®”«—π‡æ◊ËÕ„™â‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡
§ÿ≥¿“æπ—ÈπÕ“®µâÕß§—¥‡≈◊Õ°‰«â¡“°°«à“ 1 √“¬

‡¡◊ËÕæ‘®“√≥“‚Õ°“ °“√µ√«®æ∫æ“À– α-
thalassemia 1 ·≈– β-thalassemia „πµ—«Õ¬à“ß‡≈◊Õ¥
°≈ÿà¡∑’Ë 1 ´÷Ëß‡ªìπ°≈ÿà¡∑’Ë§—¥‡≈◊Õ°¢÷Èπ‚¥¬¡’‡ªÑ“À¡“¬«à“πà“
®–¡’‚Õ°“ °“√µ√«®æ∫æ“À–∑—Èß Õß™π‘¥‰¥â Ÿß¢÷Èπ æ∫«à“
¡’Õ—µ√“°“√µ√«®æ∫æ“À– α-thalassemia 1 ‰¥â
ª√–¡“≥√âÕ¬≈– 5 (95% CI = 1.1-14.4) (µ“√“ß∑’Ë 3)
´÷Ëß‡ªìπÕ—µ√“°“√µ√«®æ∫∑’Ë ‰¡à·µ°µà“ß‰ª®“°°≈ÿà¡
µ—«Õ¬à“ß®“°ª√–™“°√∑—Ë«‰ª (∑’Ë‰¡à‰¥â°”Àπ¥‡°≥±å°“√
§—¥‡≈◊Õ°) „π®—ßÀ«—¥¢Õπ·°àπ  ÿ√‘π∑√å·≈–∫ÿ√’√—¡¬å∑’Ë‡§¬
¡’°“√»÷°…“¡“°àÕπ(6,7,16) ´÷Ëß –∑âÕπ„Àâ‡ÀÁπ‚¥¬ÕâÕ¡«à“
°≈ÿà¡ª√–™“°√∑’Ë»÷°…“πà“®–‡ªìπ°≈ÿà¡∑’Ë¡’§«“¡™ÿ°¢Õß
α-thalassemia 1 §àÕπ¢â“ßµË”°«à“æ◊Èπ∑’ËÕ◊ËπÊ ‡™àπ‡¥’¬«
°—∫æ“À– β-thalassemia ´÷Ëßµ√«®‰¡àæ∫‡≈¬„π°“√
»÷°…“§√—Èßπ’È „π¢≥–∑’ËÕ—µ√“°“√µ√«®æ∫æ“À– Hb E „π
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°≈ÿà¡∑’Ë 1 (µ“√“ß∑’Ë 2) ®– –∑âÕπ„Àâ‡ÀÁπ«à“°≈ÿà¡µ—«Õ¬à“ß
∑’Ë»÷°…“‡ªìπ°≈ÿà¡∑’Ë¡’§«“¡™ÿ° Hb E  Ÿß ·≈–¥â«¬°“√
°”Àπ¥‡°≥±å°“√§—¥‡≈◊Õ°µ—«Õ¬à“ß ®–¡’‚Õ°“ °“√
µ√«®æ∫ homozygous  Hb E ‰¥â Ÿß∂÷ß√âÕ¬≈– 17
(95 % CI = 10.3-26.1) „π¢≥–∑’Ë¡’‚Õ°“ °“√µ√«®
æ∫„πª√–™“°√∑—Ë«‰ª‡æ’¬ß√âÕ¬≈– 5-10(7,8)  à«πÕ—µ√“
°“√µ√«®æ∫æ“À– α-thalassemia 2 π—Èπ Ÿß°«à“∑’Ë‡§¬
¡’√“¬ß“π°àÕπÀπâ“π’È‡™àπ°—π ÷́Ëßπà“®–‡ªìπº≈¡“®“°°“√
§—¥‡≈◊Õ°µ—«Õ¬à“ß‡¢â“¡“»÷°…“

®“°‡°≥±å∑’Ë ‰¥â°”Àπ¥¢÷Èπ‡æ◊ËÕ„™â„π°“√§—¥‡≈◊Õ°
µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‡À≈◊Õ®“°ß“πª√–®”«—π¡“„™â‡ªìπµ—«Õ¬à“ß
§«∫§ÿ¡§ÿ≥¿“æ∑’Ë‡ªìπ∫«°·≈–≈∫¿“¬„πÀâÕßªØ‘∫—µ‘°“√
 ”À√—∫°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬„π°“√»÷°…“§√—Èßπ’È
· ¥ß„Àâ‡ÀÁπ∂÷ß‚Õ°“ ∑’Ë§—¥‡≈◊Õ°·≈â«®– “¡“√∂π”‰ª
„™â‰¥â®√‘ß¡“°πâÕ¬‡æ’¬ß„¥ ·≈–‚Õ°“ ∑’Ë®–µ√«®æ∫æ“À–
α-thalassemia 1 ·≈– β-thalassemia „π°≈ÿà¡∑’Ë
§—¥‡≈◊Õ°‡æ◊ËÕ‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ∑’Ë‡ªìπ∫«°
´÷Ëß®“°º≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“ ‚Õ°“ °“√µ√«®æ∫
æ“À– α-thalassemia 1 ·≈– β-thalassemia „π
°≈ÿà¡µ—«Õ¬à“ß∑’Ë§—¥‡≈◊Õ°π—Èπ¢÷ÈπÕ¬Ÿà°—∫§«“¡™ÿ°¢Õß
∏“≈—  ’́‡¡’¬„π°≈ÿà¡ª√–™“°√∑’Ë»÷°…“¥â«¬ ¥—ßπ—Èπ„π°“√
§—¥‡≈◊Õ°µ—«Õ¬à“ß‡≈◊Õ¥‡æ◊ËÕ„™â‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡
§ÿ≥¿“æ®÷ß‡ªìπ‰ª‰¥â¬“°∑’Ë®–‰¥âµ—«Õ¬à“ß∑’Ë‡ªìπæ“À–∑’Ë
‡ªìπ‡ªÑ“À¡“¬∑—Èß Õß™π‘¥ ·µà®–‡ÀÁπ«à“ ®“°‡°≥±å∑’Ë„™â
„π°“√»÷°…“¡’‚Õ°“ ∑’Ë®–‰¥âµ—«Õ¬à“ß∑’Ë„Àâº≈°“√∑¥ Õ∫
OF ‡ªìπ∫«°®√‘ß·≈–≈∫®√‘ß‰¥â Ÿß ´÷Ëßπà“®– “¡“√∂„™â
‡ªìπ‡°≥±å„π°“√§—¥§—¥‡≈◊Õ°µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‡À≈◊Õ®“°
ß“πª√–®”«—π¡“„™â‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ∑’Ë‡ªìπ
∫«°·≈–≈∫¿“¬„πÀâÕßªØ‘∫—µ‘°“√ ”À√—∫°“√µ√«®
§—¥°√Õß∏“≈— ´’‡¡’¬¥â«¬ OF-test √«¡∑—ÈßDCIP-test ‰¥â
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