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ª√– ‘∑∏‘¿“æ°“√µ√«®§—¥°√ÕßÕ—≈ø“-∏“≈— ´’‡¡’¬ 1  ∫’µ“-∏“≈— ´’‡¡’¬ ·≈–

Œ’‚¡‚°≈∫‘π Õ’ ∑’ËÀπà«¬®ÿ≈∑√√»πå«‘π‘®©—¬ ‚√ßæ¬“∫“≈»√’π§√‘π∑√å
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∫∑§—¥¬àÕ
°“√µ√«®§—¥°√Õß„πÀ≠‘ßµ—Èß§√√¿å·≈–§Ÿà ¡√ ‡æ◊ËÕ§âπÀ“§Ÿà‡ ’Ë¬ßµàÕ°“√¡’∫ÿµ√‡ªìπ‚√§∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ßµ“¡

π‚¬∫“¬¢Õß°√–∑√«ß “∏“√≥ ÿ¢ §◊Õ homozygous α- thalassemia 1 ( Hb Bartûs hydrops fetalis) homozygous
β - thalassemia ·≈– β - thalassemia / Hb E ∑”‰¥âÀ≈“¬·π«∑“ß ¢÷Èπ°—∫§«“¡æ√âÕ¡·≈–»—°¬¿“æ¢Õß·µà≈–
ÀâÕßªØ‘∫—µ‘°“√  °“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘πª√– ‘∑∏‘¿“æ°“√µ√«®§—¥°√Õß ‚¥¬„™â§à“ mean cell volume
(MCV) πâÕ¬°«à“ 80 ‡ø¡‚µ≈‘µ√ §—¥°√Õß α- thalassemia 1 ·≈– β - thalassemia √à«¡°—∫°“√µ√«®§—¥°√Õß Hb
E ¥â«¬™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª KKU-DCIP-Clear ∑’Ë‚√ßæ¬“∫“≈»√’π§√‘π∑√å §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
„πºŸâ∑’Ë¡“√—∫°“√µ√«®§—¥°√Õß®”π«π 100 √“¬ µ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π·≈–¬’π α - thalassemia ¥â«¬«‘∏’æ’´’Õ“√å
æ∫‡ªìπæ“À– β - thalassemia 1 √“¬ æ“À– α - thalassemia 1 ®”π«π 1 √“¬ æ“À– Hb E √à«¡°—∫ α -
thalassemia 1 ®”π«π 1 √“¬ æ“À– Hb E √à«¡°—∫ α - thalassemia 2 ®”π«π 5 √“¬ æ“À– Hb E √à«¡°—∫ Hb Con
Sp 2 √“¬ æ“À– Hb E √à«¡°—∫ Hb Con Sp ·≈– α - thalassemia 2 ®”π«π 1 √“¬ æ“À– Hb E 24 √“¬
homozygous Hb E 3 √“¬  homozygous Hb E √à«¡°—∫ Hb Pakseû 1 √“¬ α - thalassemia 2 ®”π«π 12 √“¬
Hb Con Sp √à«¡°—∫ α - thalassemia 2 ®”π«π 1 √“¬ æ“À– Hb Lepore 1 √“¬ ·≈–‡ªìπºŸâ∑’Ë‰¡à¡’¬’π∏“≈—  ’́‡¡’¬
·≈–Œ’‚¡‚°≈∫‘πº‘¥ª°µ‘ 47 √“¬ º≈°“√»÷°…“æ∫«à“ °“√µ√«®§—¥°√Õß¥â«¬ MCV √à«¡°—∫™ÿ¥πÈ”¬“ KKU-DCIP-
Clear ‰¡àæ∫º≈≈∫ª≈Õ¡‡≈¬ ·µà¡’º≈∫«°ª≈Õ¡®”π«π 6 √“¬ §‘¥‡ªìπ§à“ §«“¡‰«·≈–§«“¡®”‡æ“– √âÕ¬≈– 100
·≈– 90.2 µ“¡≈”¥—∫ ·≈–‡¡◊ËÕπ”§à“ mean cell hemoglobin (MCH) ∑’ËπâÕ¬°«à“ 27 æ‘‚§°√—¡ ¡“‡ªìπ‡°≥±å„π
°“√§—¥°√Õß√à«¡¥â«¬®–∑”„Àâ¡’§«“¡®”‡æ“–‡æ‘Ë¡¢÷Èπ‡ªìπ √âÕ¬≈– 91.8 ®÷ß √ÿª‰¥â«à“°“√„™â§à“ MCV √à«¡°—∫ MCH
 ”À√—∫ÀâÕßªØ‘∫—µ‘°“√∑’Ë¡’‡§√◊ËÕß«‘‡§√“–Àå‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘  “¡“√∂„™â·∑π°“√∑¥ Õ∫ OF ‰¥â ·µàµâÕß¡’°“√
§«∫§ÿ¡§ÿ≥¿“æÕ¬à“ß¥’ ´÷Ëß‡¡◊ËÕ„™â√à«¡°—∫°“√µ√«®§—¥°√Õß Hb E ¥â«¬πÈ”¬“ KKU-DCIP-Clear ®– “¡“√∂§—¥
°√Õß°≈ÿà¡‡ ’Ë¬ß‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ„πß“πª√–®”«—π

§” ”§—≠:  Õ—≈ø“∏“≈— ´’‡¡’¬ 1,   ∫’µ“∏“≈—  ’́‡¡’¬,   Œ’‚¡‚°≈∫‘πÕ’,   °“√µ√«®§—¥°√Õß∏“≈—  ’́‡¡’¬
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Abstract
According to the policy of  the Ministry of  Public Health, severe thalassemia diseases targeted for

prevention and control include homozygous α - thalassemia 1 (Hb Bartûs hydrops fetalis), homozygous
β- thalassemia and β- thalassemia / Hb E disease. The objective of this study is to evaluate the
effectiveness of thalassemia screening using a combined MCV (cut off; 80 fl) and KKU-DCIP-Clear at
the Diagnostic Clinical Microscopy Unit, Srinagarind Hospital, Faculty of Medicine, Khon Kaen University.
Studied was carried out on 100 subjects. After screening, definite diagnosis of each case was done by
standard Hb and DNA analyses. Thalassemia identified included 1 β - thalassemia trait, 1 α - thalassemia
1 trait, 1 Hb E trait with α - thalassemia 1 trait, 5 Hb E trait with α - thalassemia 2, 2 Hb E trait with
Hb Con Sp trait, 1 Hb E trait with α - thalassemia 2 / Hb Con Sp, 24 Hb E trait, 3 homozygous Hb E,
1 homozygous Hb E with Hb Pakseû trait, 12 α - thalassemia 2 trait, 1 α - thalassemia 2 / Hb Con Sp,
1 Hb Lepore trait and 47 non-thalassemia. No false negative was found for screening of the three
important thalassemia carriers but 6 false positive cases were encountered. Therefore, the sensitivity and
specificity  of screening for α- thalassemia 1, β- thalassemia and Hb E using MCV and KKU-DCIP-
Clear were 100 % and 90.2 %, respectively. The specificity was increased to 91.8 % when another red
blood cell parameter, mean cell hemoglobin (MCH) (cut off; 27 pg) was used additionally. This study
confirmed that the MCV and MCH values obtained from quality controlled electronic blood cell counter
could be used for screening of α and β- thalassemias instead of the OF test. Using MCV and MCH in
combination with DCIP test should provide effective screening for severe thalassemia carriers in routine
practice.

Key words:  α - thalassemia 1,  β - thalassemia,  Hemoglobin E,  Thalassemia screening
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∫∑π”
∏“≈— ´’‡¡’¬·≈–Œ’‚¡‚°≈∫‘πº‘¥ª°µ‘‡ªìπªí≠À“

 “∏“√≥ ÿ¢∑’Ë ”§—≠¢Õßª√–‡∑»‰∑¬ ‚¥¬°√–∑√«ß
 “∏“√≥ ÿ¢‰¥âª√–°“»π‚¬∫“¬ àß‡ √‘¡ªÑÕß°—π·≈–§«∫
§ÿ¡‚√§∏“≈— ´’‡¡’¬ ‡æ◊ËÕ‰¡à„Àâ¡’ºŸâªÉ«¬‚√§∏“≈—  ’́‡¡’¬
™π‘¥√ÿπ·√ß‡°‘¥„À¡à 3 ™π‘¥ §◊Õ homozygous α -
thalassemia 1 ( Hb Bartûs hydrops fetalis),
homozygous β-thalassemia ·≈– β-thalassemia /
Hb E(1) ·≈–‰¥â°”Àπ¥„Àâ¡’°“√µ√«®§âπÀ“§Ÿà ¡√ ∑’Ë
‡ ’Ë¬ßµàÕ°“√¡’∫ÿµ√‡ªìπ‚√§∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß∑—Èß 3
™π‘¥ ´÷Ëßª√–°Õ∫¥â«¬°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ 3
¢—ÈπµÕπ §◊Õ °“√µ√«®§—¥°√Õß °“√µ√«®«‘‡§√“–Àå
Œ’‚¡‚°≈∫‘π ·≈–°“√µ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ ·π«∑“ß
°“√µ√«®§—¥°√Õß‡æ◊ËÕ§âπÀ“ºŸâ∑’Ë¡’¬’π∏“≈— ´’‡¡’¬∑’Ë‡ ’Ë¬ßµàÕ
°“√¡’∫ÿµ√‡ªìπ‚√§∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß “¡“√∂∑”‰¥â
À≈“¬·π«∑“ß¢÷Èπ°—∫§«“¡æ√âÕ¡¢Õß‡§√◊ËÕß¡◊Õ·≈–
§«“¡™”π“≠¢ÕßºŸâªØ‘∫—µ‘ß“π„πÀâÕßªØ‘∫—µ‘°“√·µà≈–·Ààß
·µà≈–·π«∑“ß¡’§«“¡®”‡æ“–·≈–§«“¡‰«·µ°µà“ß°—π(2, 3)

Àπà«¬®ÿ≈∑√√»πå«‘π‘®©—¬ ß“πÀâÕßªØ‘∫—µ‘°“√‡«™»“ µ√å
™—π Ÿµ√ ‚√ßæ¬“∫“≈»√’π§√‘π∑√å §≥–·æ∑¬»“ µ√å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ ‰¥â‡ªî¥„Àâ∫√‘°“√µ√«®§—¥°√Õß
∏“≈— ´’‡¡’¬„πÀ≠‘ßµ—Èß§√√¿å·≈–§Ÿà ¡√ ‡æ◊ËÕ§âπÀ“§Ÿà ¡√ 
∑’Ë‡ ’Ë¬ßµàÕ°“√¡’∫ÿµ√‡ªìπ‚√§∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß ‚¥¬
¡’·π«∑“ß°“√µ√«®§—¥°√Õßª√–°Õ∫¥â«¬°“√„™â§à“ MCV
πâÕ¬°«à“ 80 fl §—¥°√Õß α - thalassemia 1 ·≈–
β- thalassemia √à«¡°—∫°“√µ√«®§—¥°√Õß Hb E ¥â«¬
™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª KKU-DCIP Clear ·µà¬—ß‰¡à‡§¬
ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß·π«∑“ß¥—ß°≈à“«‡≈¬ °“√
»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘πª√– ‘∑∏‘¿“æ°“√
µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬·≈–Œ’‚¡‚°≈∫‘πº‘¥ª°µ‘ „π
À≠‘ßµ—Èß§√√¿å·≈–§Ÿà ¡√ µ“¡·π«∑“ßπ’È∑’ËÀπà«¬®ÿ≈∑√√»πå
«‘π‘®©—¬ ‚√ßæ¬“∫“≈»√’π§√‘π∑√å §≥–·æ∑¬»“ µ√å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ ‡ª√’¬∫‡∑’¬∫°—∫·π«∑“ßÕ◊ËπÊ ‡æ◊ËÕ
‡ªìπ¢âÕ¡Ÿ≈„π°“√§—¥‡≈◊Õ°·π«∑“ß∑’Ë‡À¡“– ¡ ”À√—∫
°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬·≈–Œ’‚¡‚°≈∫‘πº‘¥ª°µ‘ „π
ß“πª√–®”«—πµàÕ‰ª
«— ¥ÿ·≈–«‘∏’°“√»÷°…“

µ—«Õ¬à“ß∑’Ë„™â»÷°…“‡ªìπ‡≈◊Õ¥¢ÕßÀ≠‘ßµ—Èß§√√¿åÀ√◊Õ
§Ÿà ¡√ ∑’Ë àßµ√«®§—¥°√Õß∏“≈— ´’‡¡’¬·≈– Hb E ∑’Ë
Àπà«¬®ÿ≈∑√√»πå«‘π‘®©—¬ ß“πÀâÕßªØ‘∫—µ‘°“√‡«™»“ µ√å
™—π Ÿµ√ ‚√ßæ¬“∫“≈»√’π§√‘π∑√å ®”π«π 100 √“¬ ‡ªìπ
‡æ»À≠‘ß 93 √“¬ ·≈–‡æ»™“¬ 7 √“¬ ∑ÿ°µ—«Õ¬à“ß∂Ÿ°
π”‰ªµ√«®À“§à“¥—™π’‡¡Á¥‡≈◊Õ¥·¥ß¥â«¬‡§√◊ËÕß«‘‡§√“–Àå
‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘ Sysmex Xt-2000i (Sysmex
corporation, Kobe, Japan) µ√«®§—¥°√Õß∏“≈—  ’́‡¡’¬
·≈– Hb E ¥â«¬™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª KKU - OF ·≈–
KKU - DCIP Clear (PCL Holding co. Ltd.,
Bangkok, Thailand) µ√«®«‘‡§√“–Àå™π‘¥·≈–ª√‘¡“≥
Œ’‚¡‚°≈∫‘π¥â«¬‡§√◊ËÕß«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘πÕ—µ‚π¡—µ‘
Variant (Bio-RAD Laboratories) ·≈–µ√«®
«‘‡§√“–Àå¬’πÕ—≈ø“∏“≈— ´’‡¡’¬∑’Ëæ∫∫àÕ¬„πª√–‡∑»‰∑¬
ª√–°Õ∫¥â«¬ α-thalassemia 1 (SEA / THAI
deletion), α - thalassemia 2 (3.7 / 4.2 kb deletion),
αConstant Spring ·≈– αPakseû ¥â«¬«‘∏’æ’´’Õ“√å(4-7)

‚§√ß°“√«‘®—¬ºà“π§«“¡‡ÀÁπ™Õ∫®“°§≥–°√√¡°“√
®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å  ¡À“«‘∑¬“≈—¬¢Õπ·°àπ (HE
500335)

º≈°“√»÷°…“
®“°°“√µ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π·≈–¥’‡ÕÁπ‡Õ

„πµ—«Õ¬à“ß‡≈◊Õ¥ ®”π«π 100 √“¬ ∑’Ë‡¢â“√—∫°“√µ√«®
§—¥°√Õß∏“≈— ´’‡¡’¬·≈–Œ’‚¡‚°≈∫‘πÕ’ æ∫ β -
thalassemia trait 1 √“¬, α - thalassemia 1 trait 1
√“¬,  Hb E trait √à«¡°—∫ α - thalassemia 1 ®”π«π 1
√“¬,  Hb E trait √à«¡°—∫ α - thalassemia 2 ®”π«π 5
√“¬, Hb E trait √à«¡°—∫ Hb Con Sp 2 √“¬, Hb E
trait √à«¡°—∫ Hb Con Sp ·≈– α - thalassemia 2
®”π«π 1 √“¬, Hb E trait 24 √“¬, homozygous Hb
E 3 √“¬, homozygous Hb E √à«¡°—∫ Hb Pakseû trait
1 √“¬, α - thalassemia 2 ®”π«π 12 √“¬, Hb Con Sp
√à«¡°—∫ α - thalassemia 2 ®”π«π 1 √“¬,  Hb Lepore
trait 1 √“¬ ·≈–‡ªìπºŸâ∑’Ë‰¡à¡’¬’π∏“≈—  ’́‡¡’¬·≈–Œ’‚¡-
‚°≈∫‘πº‘¥ª°µ‘ ®”π«π 47 √“¬ ‚¥¬¡’¢âÕ¡Ÿ≈∑“ß‚≈À‘µ
«‘∑¬“¢Õß·µà≈–°≈ÿà¡· ¥ß„π µ“√“ß∑’Ë 1
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µ“√“ß∑’Ë 2 · ¥ß¢âÕ¡Ÿ≈º≈°“√µ√«®§—¥°√Õß¥â«¬
·π«∑“ßµà“ßÊ ‡ª√’¬∫‡∑’¬∫°—∫·π«∑“ß¢ÕßÀπà«¬
®ÿ≈∑√√»πå«‘π‘®©—¬ ‚√ßæ¬“∫“≈»√’π§√‘π∑√å ´÷Ëß„™â‡°≥±å
MCV πâÕ¬°«à“ 80 ‡ø¡‚µ≈‘µ√ √à«¡°—∫°“√µ√«®
§—¥°√ÕßŒ’‚¡‚°≈∫‘π Õ’ ¥â«¬™ÿ¥πÈ”¬“ KKU-DCIP-Clear
æ∫«à“„πµ—«Õ¬à“ß∑’Ë¡’¬’π α - thalassemia 1, β -
thalassemia À√◊Õ Hb E ®”π«π 39 √“¬ „Àâº≈§—¥
°√Õß∫«°∑ÿ°√“¬ ‚¥¬‰¡àæ∫º≈≈∫ª≈Õ¡‡≈¬ ·µàæ∫º≈
∫«°ª≈Õ¡®”π«π 6 √“¬ ª√–°Õ∫¥â«¬ α - thalassemia
2 ®”π«π 4 √“¬ Œ’‚¡‚°≈∫‘πº‘¥ª°µ‘ 1 √“¬ ·≈–º≈
∫«°ª≈Õ¡„π°“√µ√«® DCIP 1 √“¬ §‘¥‡ªìπ§à“ §«“¡‰«
(sensitivity), §«“¡®”‡æ“– (specificity), §à“°“√
∑”π“¬º≈∫«° (positive predictive value) ·≈–§à“
°“√∑”π“¬º≈≈∫ ( negative predictive value) ‡∑à“°—∫
√âÕ¬≈– 100, 90.2, 86.7 ·≈– 100 µ“¡≈”¥—∫

«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
°“√µ√«®§—¥°√Õß‡æ◊ËÕÀ“ºŸâ∑’Ë¡’¬’π α - thalassemia

1, β - thalassemia ·≈– Hb E ¡’§«“¡ ”§—≠µàÕ
§«“¡ ”‡√Á®¢Õß°“√¥”‡π‘ππ‚¬∫“¬ àß‡ √‘¡ªÑÕß°—π·≈–
§«∫§ÿ¡‚√§∏“≈— ´’‡¡’¬¢Õßª√–‡∑» ‡π◊ËÕß®“°°“√æ∫º≈
≈∫ª≈Õ¡®“°°“√§—¥°√Õß(8) ®–∑”„ÀâÀ≠‘ßµ—Èß§√√¿å·≈–
§Ÿà ¡√ ‰¡à‰¥—√—∫§”·π–π”‡æ◊ËÕ°“√§«∫§ÿ¡·≈–ªÑÕß°—π∑’Ë

‡À¡“– ¡·≈–¡’‚Õ°“ ∑’Ë∑“√°„π§√√¿å®–‡ªìπ‚√§∏“≈— ´’
‡¡’¬™π‘¥∑’Ë√ÿπ·√ß‰¥â ®“°°“√»÷°…“ºŸâ∑’Ë‡¢â“√—∫°“√µ√«®
§—¥°√Õß∑’ËÀπà«¬®ÿ≈∑√√»πå«‘π‘®©—¬ ‚√ßæ¬“∫“≈»√’π§√‘π∑√å
®”π«π 100 √“¬ æ∫ºŸâ∑’Ë¡’¬’π Œ’‚¡‚°≈∫‘π Õ’ 37 √“¬,
α - thalassemia 1 ®”π«π 2 √“¬ ·≈–æ“À– β -
thalassemia 1 √“¬ ‡¡◊ËÕ„™â‡°≥±å°“√§—¥°√Õß‡ªìπ∫«°
∑’Ë„™â„πß“π∫√‘°“√¢ÕßÀπà«¬®ÿ≈∑√√»πå«‘π‘®©—¬ ‚√ßæ¬“∫“≈
»√’π§√‘π∑√å ‚¥¬„™â§à“ MCV πâÕ¬°«à“ 80 fl √à«¡°—∫
°“√µ√«®§—¥°√ÕßŒ’‚¡‚°≈∫‘π Õ’ ¥â«¬™ÿ¥πÈ”¬“ KKU-
DCIP-Clear æ∫«à“‰¡à¡’º≈≈∫ª≈Õ¡‡≈¬ ∑”„Àâ¡’§à“
§«“¡‰« Ÿß∂÷ß√âÕ¬≈– 100 ·≈– ¡’§à“§«“¡®”‡æ“–
√âÕ¬≈– 90.2 ·≈–‡¡◊ËÕ„™â§à“ MCH < 27 pg ¡“‡ªìπ
‡°≥±å√à«¡„π°“√§—¥°√Õßº≈∫«°¥â«¬ æ∫«à“¡’º≈∫«°
ª≈Õ¡≈¥≈ß 1 µ—«Õ¬à“ß ∑”„Àâ§à“§«“¡®”‡æ“– Ÿß¢÷Èπ
‡ªìπ√âÕ¬≈– 91.8 (µ“√“ß∑’Ë 2) ÷́Ëßπ—∫‡ªìπ·π«∑“ß∑’Ë¡’
ª√– ‘∑∏‘¿“æ Ÿß∑’Ë ÿ¥ ”À√—∫°“√»÷°…“„π§√—Èßπ’È ·≈– Ÿß
°«à“°“√µ√«®§—¥°√Õß¥â«¬°“√„™â KKU-OF √à«¡°—∫
KKU-DCIP-Clear „πµ—«Õ¬à“ß™ÿ¥‡¥’¬«°—ππ’È¥â«¬(9)

Õ¬à“ß‰√°Áµ“¡°“√»÷°…“„π§√—Èßπ’È¡’¢âÕ¡Ÿ≈‡æ’¬ß 100 √“¬
®÷ßÕ“®¡’º≈°“√«‘‡§√“–Àåª√– ‘∑∏‘¿“æ„π°“√§—¥°√Õß
·µ°µà“ß®“°¢âÕ¡Ÿ≈∑’Ë‡§¬¡’°“√»÷°…“‰«â·≈â«(3)
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°“√µ√«®«‘‡§√“–Àå‡æ◊ËÕÀ“§à“ MCV ·≈– MCH ∑”‰¥â
ßà“¬  –¥«° √«¥‡√Á« ‰¡à¡’ªí≠À“„π°“√Õà“πº≈ ®÷ß
‡À¡“– ”À√—∫„™â„πÀâÕßªØ‘∫—µ‘°“√∑’Ë¡’‡§√◊ËÕß«‘‡§√“–Àå
‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘ ·µàµâÕß¡’°“√§«∫§ÿ¡§ÿ≥¿“æ‡ªìπ
Õ¬à“ß¥’ πÕ°®“°π’È„π∫“ßÀπà«¬ß“π‰¥â∑”°“√§—¥°√Õß
¥â«¬°“√„™â§à“ MCV √à«¡°—∫ OF ·≈– DCIP ´÷Ëß„π
°“√»÷°…“§√—Èßπ’È°Áæ∫«à“¡’§à“§«“¡‰«·≈–§«“¡®”‡æ“–‰¡à
µà“ß®“°°“√„™â MCV √à«¡°—∫ DCIP (µ“√“ß∑’Ë 2)
¥—ßπ—Èπ„π°√≥’∑’Ë∑”°“√µ√«®«‘‡§√“–Àå§à“¥—™π’‡¡Á¥‡≈◊Õ¥·¥ß
(MCV / MCH) Õ¬Ÿà·≈â« ®÷ß‰¡à¡’§«“¡®”‡ªìπµâÕß
∑”°“√∑¥ Õ∫ OF Õ’° ·µàπÕ°‡Àπ◊Õ®“°°“√§«∫§ÿ¡
§ÿ≥¿“æ¢Õß°“√µ√«®«‘‡§√“–Àå¥â«¬‡§√◊ËÕß«‘‡§√“–Àå
‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘¿“¬„πÀâÕßªØ‘∫—µ‘°“√·≈â« √–∫∫°“√
®—¥‡°Á∫·≈–√–¬–‡«≈“°“√π” àß ‘Ëß àßµ√«®°Á¡’§«“¡
 ”§—≠Õ¬à“ß¬‘ËßµàÕº≈°“√µ√«®«‘‡§√“–Àå¥â«¬‡§√◊ËÕß
«‘‡§√“–Àå‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘(10,11) ¥—ßπ—ÈπÀâÕßªØ‘∫—µ‘°“√
·µà≈–·Ààß∑’Ë ‡≈◊Õ°„™â·π«∑“ß°“√§—¥°√Õßµà“ßÊ°—π
§«√®–‰¥â¡’°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß·π«∑“ß°“√§—¥
°√Õß∑’Ë„™â ‡æ◊ËÕ®–‰¥â∑√“∫ªí≠À“·≈–ª√—∫ª√ÿß«‘∏’°“√„Àâ
 “¡“√∂§—¥°√Õß‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ„πß“πª√–®”«—π
µàÕ‰ª
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