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∫∑§—¥¬àÕ
°“√µ√«®À“¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD „π‚√ßæ¬“∫“≈æ√–ª°‡°≈â“„™â«‘∏’µ√«®«‘‡§√“–Àå‡™‘ßª√‘¡“≥ ¥â«¬‡§√◊ËÕß

Õ—µ‚π¡—µ‘ SYNCHRON LX® i725 ‚¥¬„™â™ÿ¥πÈ”¬“ Trinity Biotech G-6-PD °“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å
‡æ◊ËÕ»÷°…“∂÷ß§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß«‘∏’«‘‡§√“–Àå ‚¥¬»÷°…“∂÷ß§«“¡∂Ÿ°µâÕß·≈–§«“¡·¡àπ¬”¢Õß«‘∏’«‘‡§√“–Àå æ∫«à“
¡’§«“¡∂Ÿ°µâÕß ·≈–§«“¡·¡àπ¬”¥’ ‚¥¬¡’§à“ within run ·≈– between run CV  ”À√—∫ normal control ‡∑à“°—∫
√âÕ¬≈– 1.43 ·≈– 4.82  ·≈–¡’§à“‡∑à“°—∫√âÕ¬≈– 7.14 ·≈– 9.35  ”À√—∫ deficiency control µ“¡≈”¥—∫  ‡¡◊ËÕ
»÷°…“‡ª√’¬∫‡∑’¬∫º≈°“√µ√«®«‘‡§√“–Àå¥â«¬‡§√◊ËÕß SYNCHRON LX® i725  °—∫«‘∏’ methemoglobin reduction
(MR) test „πµ—«Õ¬à“ß‡≈◊Õ¥ºŸâ„À≠à∑’Ë¡“µ√«® ÿ¢¿“æ 30 √“¬·≈–µ—«Õ¬à“ß‡≈◊Õ¥∑“√°‡À≈◊Õß·√°‡°‘¥ 20 √“¬ æ∫«à“
¡’º≈ Õ¥§≈âÕß°—π °≈à“«§◊Õ ºŸâ„À≠à 2 √“¬∑’Ë„Àâº≈µ√«® MR test  ‡ªìπ deficiency ¡’√–¥—∫‡Õπ‰´¡å 0.2 ·≈– 0.5
U/gHb  ·≈–‡¥Á°∑“√° 5 √“¬∑’Ë„Àâº≈µ√«® MR test ‡ªìπ deficiency  ¡’√–¥—∫‡Õπ‰´¡åÕ¬Ÿà√–À«à“ß 0.4 - 1.7 U/g
Hb ®“°°“√ª√–¬ÿ°µå„™â‡§√◊ËÕß SYNCHRON LX® i725 µ√«®«‘‡§√“–Àå¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD „π∑“√°
‡À≈◊Õß·√°‡°‘¥®”π«π 558 √“¬ ‰¥â¢âÕ¡Ÿ≈√–¥—∫‡Õπ‰´¡å G-6-PD „π°≈ÿà¡ deficiency , partial deficiency , normal
activity ·≈– increase activity ‡ªìπ 0 - 7 , 7 - 16, 16 - 29 ·≈– > 29 U/gHb µ“¡≈”¥—∫ º≈°“√»÷°…“
æ∫«à“√âÕ¬≈– 12.9 ¢Õß‡¥Á°∑“√°‡À≈◊Õß·√°‡°‘¥¡’¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD ·≈–æ∫„π‡æ»™“¬¡“°°«à“‡æ»À≠‘ß
„πÕ—µ√“ à«π 5 : 1 ·≈–‡¥Á°À≠‘ß∑’Ë¡’¿“«–æ√àÕß‡Õπ‰´¡å¡’√–¥—∫‡Õπ‰´¡å G-6-PD ‚¥¬‡©≈’Ë¬ Ÿß°«à“‡¥Á°™“¬∑’Ë¡’¿“«–
æ√àÕß‡Õπ‰´¡åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P = 0.025) æ∫«à“√âÕ¬≈– 74.0 ¢Õß‡¥Á°∑“√°‡À≈◊Õß·√°‡°‘¥ °≈ÿà¡ normal
activity ¡’√–¥—∫‡Õπ‰´¡å G-6-PD „π‡æ»™“¬·≈–À≠‘ß‡∑à“°—∫ 20.67 ± 2.71 ·≈– 21.09 ± 2.78 U/gHb µ“¡
≈”¥—∫ ‡¡◊ËÕ»÷°…“‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬ bilirubin „π∑“√°‡À≈◊Õß·√°‡°‘¥·µà≈–°≈ÿà¡ æ∫«à“¡’§à“‡©≈’Ë¬
bilirubin ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P < 0.001) º≈°“√»÷°…“∑—ÈßÀ¡¥· ¥ß„Àâ‡ÀÁπ«à“ “¡“√∂π”‡§√◊ËÕß
µ√«®À“ “√‡§¡’Õ—µ‚π¡—µ‘¡“„™â„π°“√µ√«®À“¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD ‰¥â ÷́Ëß§«√¡’°“√»÷°…“‡ª√’¬∫‡∑’¬∫°—∫«‘∏’
µ√«®¥’‡ÕÁπ‡ÕµàÕ‰ª

§” ”§—≠:  G-6-PD,  methemoglobin reduction (MR) test, ‡§√◊ËÕßµ√«®À“ “√‡§¡’™π‘¥Õ—µ‚π¡—µ‘, ∫‘√‘√Ÿ∫‘π
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Abstract
At Prapokklao Hospital, the quantitative spectrophotometric method with SYNCHRON LX® i725

automatic machine and Trinity Biotech G-6-PD kit are used to detect the G-6-PD enzyme deficiency.
The objective of this study is to evaluate the reliability of this method by studying accuracy and
precision. The results show that the method is accurate and precise. The G-6-PD levels of normal and
deficiency controls were within the assigned ranges provided by the manufacturer. The within run and
between run CV for normal control were 1.43 % and 4.82 %, respectively and those for the deficiency
control were 7.14 % and 9.35 %, respectively. We then compared the levels of G-6-PD enzyme
determined using the SYNCHRON LX® i725 with the Trinity Biotech G-6-PD kit and the methemoglobin
reduction (MR) test on 30 healthy adults and 20 clinically icteric neonates. The results show a good
agreement between the two methods. Two adult G-6-PD deficient subjects had G-6-PD levels of 0.2 and
0.5 U/gHb whereas 5 neonates with G-6-PD deficiency had G-6-PD levels between 0.4 - 1.7 U/gHb.
Further application of this SYNCHRON LX® i725 method to detect the G-6-PD deficiency was performed
on 558 clinically icteric neonates. The subjects were categorized into 4 groups; Deficiency, Partial
deficiency, Normal activity and Increase activity with the enzyme levels of 0 - 7, 7 - 16, 16 - 29 and >
29 U/gHb, respectively. This study showed that 12.9 % of neonates had G-6-PD deficiency and boys
had more G-6-PD deficiency than girls with the ratio of 5:1. The girls with G-6-PD deficient had average
G-6-PD enzyme level significantly higher than boys. Moreover, 74.01% of the neonates with normal
activity had the average enzyme level of 20.67 ± 2.71 and 21.09 ± 2.78 in boys and girls, respectively.
Significant difference on the average bilirubin levels in neonates were demonstrated (P < 0.001). The
study indicates that the automatic chemistry analyzer can effectively be used to identify the G-6-PD
deficiency. However, further comparison of the method with DNA analysis is required.

Key words:  G-6-PD,  Methemoglobin reduction (MR) test,  Automatic chemistry analyzer, Bilirubin
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∫∑π”
G-6-PD ‡ªìπ house keeping enzyme ∑’Ëæ∫‰¥â

„π∑ÿ°‡´≈≈å ‚¥¬‡©æ“–‡¡Á¥‡≈◊Õ¥·¥ß ¡’Àπâ“∑’Ë ”§—≠
πÕ°‡Àπ◊Õ®“°°“√‡ªìπ‡Õπ‰´¡å∑’Ë‡√àßªØ‘°‘√‘¬“·√°¢Õß
hexose monophosphate pathway ‚¥¬™à«¬‡ª≈’Ë¬π
glucose-6-phosphate „Àâ‡ªìπ 6-phosphoglucono-
lactone ·≈â« ¬—ß™à«¬ reduce NADP ‡ª≈’Ë¬π‰ª‡ªìπ
NADPH ‡¡◊ËÕ¢“¥‡Õπ‰´¡å G-6-PD ®÷ß‰¡à¡’°“√ √â“ß
NADPH ´÷Ëß‡ªìπ “√∑’Ë¡’§«“¡ ”§—≠¡“°„π°“√√—°…“
‡¡Á¥‡≈◊Õ¥·¥ß„Àâ§ß√Ÿª‰¡à·µ°∑”≈“¬‰¥â‚¥¬ßà“¬ ‡π◊ËÕß®“°
„π√à“ß°“¬¡’°“√ √â“ß reactive oxygen species (ROS)
Õ¬Ÿàµ≈Õ¥‡«≈“ ROS ‡À≈à“π’È∑”„Àâ‡°‘¥¿“«– oxidation
¢÷Èπ°—∫‡π◊ÈÕ‡¬◊ËÕ¢Õß√à“ß°“¬ ∑”≈“¬ à«π∑’Ë‡ªìπ‰¢¡—π¢Õß
º‘«‡´≈≈å ∑”„Àâ‡Õπ‰´¡å Ÿ≠‡ ’¬Àπâ“∑’Ë ∑”≈“¬‚§√ß √â“ß
¢Õß DNA ·≈–∑”„Àâ‡´≈≈åµ“¬ °“√¢“¥‡Õπ‰´¡å G-6-
PD ∑”„Àâ‡°‘¥ oxidation ¢÷Èπ°—∫º‘«‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß
∑”„Àâ‡¡Á¥‡≈◊Õ¥·¥ßÕ“¬ÿ —Èπ·≈–‡°‘¥°“√·µ°´÷Ëß·≈–∑”„Àâ¡’
heme metabolism ‡æ‘Ë¡¢÷Èπ ·≈–∑”„Àâ√–¥—∫ bilirubin
„π°√–· ‡≈◊Õ¥ Ÿß¢÷Èπ‰¥â ‡¥Á°∑“√°·√°‡°‘¥∑’Ë¡’¿“«–
æ√àÕß‡Õπ‰´¡å G-6-PD (G-6-PD deficiency) Õ“®‡°‘¥
°“√·µ°¢Õß‡¡Á¥‡≈◊Õ¥·¥ßÕ¬à“ß√ÿπ·√ß ¡’º≈„Àâ¡’°“√
‡æ‘Ë¡¢÷Èπ¢Õß bilirubin „π´’√—¡ ´÷ËßÕ“®°àÕ„Àâ‡°‘¥ severe
hyperbilirubinemia ·≈– kernicterus ‰¥â(1) ·≈–
√–À«à“ß∑’Ë¡’°“√·µ°¢Õß‡¡Á¥‡≈◊Õ¥·¥ß ‡¡Á¥‡≈◊Õ¥·¥ß
µ—«ÕàÕπ∂Ÿ° √â“ßÕÕ°¡“¡“° °“√«—¥‡Õπ‰´¡åÕ“®‰¥â§à“ Ÿß
À√◊Õª°µ‘‰¥â(2)  ¿“«–æ√àÕß G-6-PD ¡’°“√∂à“¬∑Õ¥∑“ß
æ—π∏ÿ°√√¡·∫∫ X-linked ‡¡◊ËÕÕ¬Ÿà„π‡æ»™“¬®–∑”„Àâ
‡°‘¥¿“«–æ√àÕß G-6-PD ™—¥‡®π ¢≥–∑’Ë‡æ»À≠‘ß∑’Ë‡ªìπ
heterozygote ¡’‚§√‚¡‚´¡ X º‘¥ª°µ‘‡æ’¬ßµ—«‡¥’¬«
Õ“®¡’‡Õπ‰´¡å G-6-PD ª°µ‘À√◊ÕµË”°Á‰¥â(2)

°“√µ√«®§—¥°√Õß¿“«–æ√àÕß G-6-PD ∑“ßÀâÕß
ªØ‘∫—µ‘°“√Õ“®„™â«‘∏’ fluorescent spot test À√◊Õ«‘∏’
methemoglobin reduction (MR) test  ·µà§«√®–
«‘π‘®©—¬¿“«–æ√àÕß G-6-PD ¥â«¬«‘∏’«‘‡§√“–Àå‡Õπ‰´¡å
‡™‘ßª√‘¡“≥ (quantitative enzyme assay) ÷́ËßÕ“»—¬
À≈—°°“√ spectrophotometry ®“°ªØ‘°‘√‘¬“ reduction

¢Õß NADP „Àâ‡ªìπ NADPH(3) ÀâÕßªØ‘∫—µ‘°“√‚√ß
æ¬“∫“≈æ√–ª°‡°≈â“‰¥â‡§¬µ√«®À“¿“«–æ√àÕß G-6-PD
∑—Èß«‘∏’ MR test ·≈– fluorescent spot test „π∑“√°
·√°‡°‘¥·µà„Àâº≈‰¡à‡ªìπ∑’Ëπà“æÕ„®π—° ®÷ß¡—°‰¥â√—∫°“√
√âÕß¢Õ„Àâµ√«®‚¥¬«‘∏’µ√«®«‘‡§√“–Àå‡™‘ßª√‘¡“≥ ÀâÕß
ªØ‘∫—µ‘°“√‚√ßæ¬“∫“≈æ√–ª°‡°≈â“®÷ß‰¥â‡ª≈’Ë¬π«‘∏’°“√
µ√«®¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD ®“°«‘∏’‡¥‘¡¡“‡ªìπ«‘∏’
«‘‡§√“–Àå‡™‘ßª√‘¡“≥¥â«¬‡§√◊ËÕßµ√«®À“ “√‡§¡’Õ—µ‚π¡—µ‘
´÷Ëß‡ªìπ«‘∏’∑’Ë¡’ „™â„πµà“ßª√–‡∑»(4) °“√»÷°…“§√—Èßπ’È¡’
«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß«‘∏’°“√«‘‡§√“–Àåπ’È
‚¥¬»÷°…“∂÷ß §«“¡∂Ÿ°µâÕß (accuracy) ·≈–§«“¡·¡àπ¬”
(precision) °“√‡ª√’¬∫‡∑’¬∫º≈°“√µ√«®«‘‡§√“–Àå
¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD ‡™‘ßª√‘¡“≥¥â«¬‡§√◊ËÕß
SYNCHRON LX® i725 ‚¥¬„™â™ÿ¥πÈ”¬“ Trinity
Biotech G-6-PD kit °—∫«‘∏’ methemoglobin reduction
(MR) test °“√ª√–¬ÿ°µå„™â„π°“√µ√«®«‘‡§√“–Àå¿“«–
æ√àÕß‡Õπ‰´¡å G-6-PD ‡™‘ßª√‘¡“≥ „π∑“√°·√°‡°‘¥
·≈–°“√‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬ bilirubin
„π∑“√°‡À≈◊Õß·√°‡°‘¥·µà≈–°≈ÿà¡√–¥—∫‡Õπ‰´¡å G-6-PD

«— ¥ÿ·≈–«‘∏’°“√»÷°…“
1. µ—«Õ¬à“ß‡≈◊Õ¥

1.1 µ—«Õ¬à“ß‡≈◊Õ¥‰¥â®“°ºŸâ¡“µ√«® ÿ¢¿“æ∑’Ë
‚√ßæ¬“∫“≈æ√–ª°‡°≈â“ ∑—Èß‡æ»™“¬·≈–‡æ»À≠‘ß 30
√“¬Õ“¬ÿµ—Èß·µà 20 ªï ¢÷Èπ‰ª ´÷Ëß§—¥‡≈◊Õ°·≈–Õπÿ≠“µ„Àâ
µ√«®À“¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD ‡®“–‡≈◊Õ¥‚¥¬„™â
EDTA ‡ªìπ “√°—π‡≈◊Õ¥·¢Áß

1.2 µ—«Õ¬à“ß‡≈◊Õ¥®“°∑“√°‡À≈◊Õß·√°‡°‘¥∑—Èß™“¬
·≈–À≠‘ß∑’Ë¡“√¥“¡“§≈Õ¥ ≥ ‚√ßæ¬“∫“≈æ√–ª°‡°≈â“
√–À«à“ß‡¥◊Õπµÿ≈“§¡ 2550 ∂÷ß‡¥◊Õπ°ÿ¡¿“æ—π∏å 2551
∑’Ë·æ∑¬å àßµ√«®À“¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD ·≈–
√–¥—∫ bilirubin ®”π«π 558  µ—«Õ¬à“ß

‡°≥±å°“√§—¥ÕÕ°  ºŸâ„À≠à·≈–∑“√°‡À≈◊Õß
·√°‡°‘¥∑’Ë¡’ª√–«—µ‘‰¥â√—∫°“√„Àâ‡≈◊Õ¥¡“°àÕπ
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2. «‘∏’°“√»÷°…“
2.1 °“√µ√«®À“§«“¡∂Ÿ°µâÕß (accuracy) ·≈–

§«“¡·¡àπ¬” (precision) ¢Õß«‘∏’«‘‡§√“–Àå
π” G-6-PD CONTROL, NORMAL Catalog

No.G6888 (assigned range 9.4-17.5 U/gHb) ·≈–
G-6-PD  CONTROL, DEFICIENT Catalog
No.G5888 (assigned range 1.4 - 2.6 U/g Hb) ¡“
µ√«®¥â«¬‡§√◊ËÕß SYNCHRON LX® i725 „π‡«≈“
‡¥’¬«°—π (within-run) 20 §√—Èß ·≈–µ√«®∑ÿ°«—π
(between-run) 20 §√—Èß  À“§à“ mean , SD  ·≈– %
CV

2.2 °“√‡ª√’¬∫‡∑’¬∫º≈°“√µ√«®«‘‡§√“–Àå¿“«–
æ√àÕß‡Õπ‰´¡å G-6-PD ‡™‘ßª√‘¡“≥¥â«¬‡§√◊ËÕß
SYNCHRON LX® i725 ‚¥¬„™â™ÿ¥πÈ”¬“ Trinity
Biotech G-6-PD °—∫«‘∏’ methemoglobin reduction
(MR) test

µ—«Õ¬à“ß‡≈◊Õ¥ºŸâ¡“µ√«® ÿ¢¿“æ 30 √“¬·≈–
µ—«Õ¬à“ß‡≈◊Õ¥∑“√°‡À≈◊Õß·√°‡°‘¥ 20 √“¬ ∑’Ë‰¥â√—∫°“√
§—¥‡≈◊Õ°µ“¡‡°≥±å·≈–‡ªìπ‡≈◊Õ¥„À¡à (fresh blood)
®–∂Ÿ°π”‰ªµ√«®«‘‡§√“–Àå¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD
2 «‘∏’ ¥—ßπ’È

2.2.1 «‘∏’«‘‡§√“–Àå‡™‘ßª√‘¡“≥¥â«¬‡§√◊ËÕß
SYNCHRON LX® i725 „™âπÈ”¬“ Trinity Biotech
G-6-PD kit ¥â«¬«‘∏’°“√µ√«®∑’Ë‰¥âª√—∫ª√ÿß„™â°—∫‡§√◊ËÕß„π
√–∫∫ SYNCHRON CX 4 /5 Õ“»—¬À≈—°°“√‡Õπ‰´¡å
G-6-PD reduced NADP ‰ª‡ªìπ NADPH ‡¡◊ËÕ¡’ G 6
P Õ—µ√“°“√‡°‘¥ NADPH ‡ªìπÕ—µ√“ à«π°—∫ G-6-PD
activity   “¡“√∂«—¥‰¥â¥â«¬«‘∏’ spectrophotometry ‚¥¬
«—¥°“√‡æ‘Ë¡¢÷Èπ¢Õß NADPH „π°“√¥Ÿ¥°≈◊π· ß∑’Ë 340 nm

«‘∏’°“√µ√«® º ¡µ—«Õ¬à“ß‡≈◊Õ¥ 25 µl °—∫ red
cell lysing  reagent 225 µl º ¡„Àâ‡¢â“°—π¥’π”‰ª
µ√«®¥â«¬‡§√◊ËÕß SYNCHRON LX®i725 ∑’Ë¡’πÈ”¬“ G-
6-PD working reagent „ à¿“™π–∫√√®ÿ‰«â„π‡§√◊ËÕß  —Ëß
µ√«®µ“¡‚ª√·°√¡∑’Ëµ—Èß‰«â «‘∏’π’È Linearity  Ÿß∂÷ß 2,500
U/L  ‡ª≈’Ë¬π G-6-PD activity (U/L) ‰ª‡ªìπ G-6-PD
activity (U/gHb) ‰¥âµ“¡ Ÿµ√

§à“∑’Ë∫√‘…—∑µ√«®‰¥â„πºŸâ¡’ ÿ¢¿“æ¥’™“¬·≈–À≠‘ß 90
§π¡’§à“Õ¬Ÿà„π™à«ß 7.0 - 20.5 U/gHb „π°“√∑”ªØ‘°‘√‘¬“∑’Ë
37 O´ „™â‡«≈“„π°“√µ√«®·µà≈–§√—Èßª√–¡“≥ 10 π“∑’

2.2.2  «‘∏’ methemoglobin reduction (MR)
test(5,6)

3. °“√ª√–¬ÿ°µå„™â‡§√◊ËÕßµ√«®À“ “√‡§¡’™π‘¥
Õ—µ‚π¡—µ‘ SYNCHRON LX® i725 „π°“√µ√«®
«‘‡§√“–Àå¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD ‡™‘ßª√‘¡“≥¥â«¬
Trinity Biotech G-6-PD kit

µ—«Õ¬à“ß‡≈◊Õ¥∑“√°‡À≈◊Õß·√°‡°‘¥ ÷́Ëß‰¥â√—∫°“√
§—¥‡≈◊Õ°·≈â« 558 µ—«Õ¬à“ß∑’Ë‡ªìπ‡≈◊Õ¥„À¡à (fresh blood)
®–∂Ÿ°π”¡“µ√«®À“√–¥—∫‡Õπ‰´¡å G-6-PD ‡™‘ßª√‘¡“≥
¥â«¬‡§√◊ËÕß SYNCHRON LX® i725 ‚¥¬„™âπÈ”¬“
Trinity Biotech G-6-PD kit

4. °“√‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬
bilirubin „π∑“√°‡À≈◊Õß·√°‡°‘¥·µà≈–°≈ÿà¡√–¥—∫
‡Õπ‰´¡å G-6-PD

µ√«®«‘‡§√“–Àå√–¥—∫ bilirubin „πµ—«Õ¬à“ß
‡≈◊Õ¥∑“√°‡À≈◊Õß·√°‡°‘¥´÷Ëß‰¥â√—∫°“√§—¥‡≈◊Õ°·≈–
µ√«®«—¥√–¥—∫‡Õπ‰´¡å G-6-PD ·≈â« 558 µ—«Õ¬à“ß
‚¥¬°“√‡®“–‡≈◊Õ¥‡¥Á°„ àÀ≈Õ¥ capillary ∑’Ë‡§≈◊Õ∫¥â«¬
heparin π”¡“µ√«®À“√–¥—∫ bilirubin ¥â«¬‡§√◊ËÕß
bilirubinometer(7)

5. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘
‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬√–¥—∫

‡Õπ‰´¡å G-6-PD „π∑“√°‡æ»™“¬·≈–À≠‘ß·µà≈–°≈ÿà¡
¥â«¬ ∂‘µ‘ Independent t-test ·≈–‡ª√’¬∫‡∑’¬∫§«“¡
·µ°µà“ß¢Õß§à“‡©≈’Ë¬√–¥—∫∫‘≈‘√Ÿ∫‘π„π∑“√°‡æ»™“¬·≈–
∑“√°‡æ»À≠‘ß·µà≈–°≈ÿà¡¥â«¬ ∂‘µ‘ One -way ANOVA
‚¥¬°”Àπ¥π—¬ ”§—≠∑“ß ∂‘µ‘ ∑’Ë P-value < 0.05

       10 x Hemoglobin Value of Sample (g/dl)
G-6-PD (U/g Hb)  =  G-6-PD (U/L)
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º≈°“√»÷°…“
§«“¡∂Ÿ°µâÕß ·≈–·¡àπ¬”¢Õß«‘∏’«‘‡§√“–Àå

º≈°“√»÷°…“§«“¡∂Ÿ°µâÕß·≈–§«“¡·¡àπ¬”¢Õß«‘∏’

°“√µ√«®«‘‡§√“–Àå æ∫«à“¡’¢âÕ¡Ÿ≈§«“¡∂Ÿ°µâÕß·≈–
§«“¡·¡àπ¬”Õ¬Ÿà„π‡°≥±å¥’ ¥—ß· ¥ß„π µ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1 º≈°“√»÷°…“§«“¡∂Ÿ°µâÕß·≈–§«“¡·¡àπ¬”

°“√‡ª√’¬∫‡∑’¬∫º≈°“√µ√«®¿“«–æ√àÕß‡Õπ‰´¡å G-6-
PD ¥â«¬‡§√◊ËÕß SYNCHRON LX® i725  ·≈–«‘∏’
MR test

„πµ—«Õ¬à“ß‡≈◊Õ¥ºŸâ„À≠à∑’Ë¡“µ√«® ÿ¢¿“æ 30 √“¬
æ∫ºŸâ„À≠à 2 √“¬∑’Ë„Àâº≈°“√µ√«®¥â«¬«‘∏’ MR test ‡ªìπ
Deficiency ¡’√–¥—∫‡Õπ‰´¡å 0.2 ·≈– 0.5 U/gHb ºŸâ„À≠à

3 √“¬ µ√«® MR test „Àâº≈‡ªìπ Partial Deficiency ¡’
√–¥—∫‡Õπ‰´¡åÕ¬Ÿà√–À«à“ß  8.8 - 11.4 U/gHb ºŸâ„À≠à
25 √“¬ µ√«® MR test „Àâº≈ Normal ¡’√–¥—∫
‡Õπ‰´¡åÕ¬Ÿà√–À«à“ß 10.2 - 24.0 U/gHb ¥—ß· ¥ß„π
µ“√“ß∑’Ë 2

*Assigned ranges ¢Õß G-6-PD Control
Normal control (G 6888) : 9.4-17.5 U/gHb Deficient control (G 5888) : 1.4-2.6 U/gHb
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µ“√“ß∑’Ë 2 º≈°“√µ√«®¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD ¥â«¬‡§√◊ËÕß SYNCHRON LX( i725 ·≈–«‘∏’ methemoglobin
reduction  (MR) test „πºŸâ„À≠à

„πµ—«Õ¬à“ß‡≈◊Õ¥∑“√°‡À≈◊Õß·√°‡°‘¥ 20 √“¬æ∫
‡¥Á°∑“√° 5 √“¬∑’Ë„Àâº≈µ√«®¥â«¬«‘∏’ MR test ‡ªìπ
Deficiency ¡’√–¥—∫‡Õπ‰´¡åÕ¬Ÿà√–À«à“ß 0.4 - 1.7
U/gHb ‡¥Á°∑“√° 3 √“¬∑’Ë„Àâº≈µ√«® MR test ‡ªìπ

Partial deficiency ¡’√–¥—∫‡Õπ‰´¡åÕ¬Ÿà√–À«à“ß 12.9 -
15.6 U/gHb ·≈–‡¥Á°∑“√° 12 √“¬ ∑’Ë„Àâº≈µ√«®MR
test ‡ªìπ Normal ¡’√–¥—∫‡Õπ‰´¡åÕ¬Ÿà√–À«à“ß 19.3 -
24.2 U/gHb ¥—ß· ¥ß„π µ“√“ß∑’Ë 3

µ“√“ß∑’Ë 3 °“√µ√«®¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD ¥â«¬‡§√◊ËÕß SYNCHRON LX®i725 ·≈–«‘∏’ methemoglobin
reduction (MR) test „π‡¥Á°∑“√°‡À≈◊Õß·√°‡°‘¥

,
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°“√ª√–¬ÿ°µå„™â‡§√◊ËÕßµ√«®À“ “√‡§¡’™π‘¥Õ—µ‚π¡—µ‘
SYNCHRON LX® i725 „π°“√µ√«®«‘‡§√“–Àå
¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD ‡™‘ßª√‘¡“≥¥â«¬ Trinity
Biotech G-6-PD kit

º≈°“√µ√«®«‘‡§√“–Àå¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD
„π∑“√°‡À≈◊Õß·√°‡°‘¥ ¢âÕ¡Ÿ≈√–¥—∫‡Õπ‰´¡å G-6-PD ∑’Ë
‰¥â®“°°“√«‘‡§√“–Àå∂Ÿ°·∫àßÕÕ°‡ªìπ 4 °≈ÿà¡ §◊Õ °≈ÿà¡∑’Ë
1: Deficiency ¡’ √–¥—∫‡Õπ‰´¡å Õ¬Ÿà√–À«à“ß 0 - 7
U/gHb ®—¥‡ªìπ°≈ÿà¡∑’Ë¡’¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD ®“°
§à“Õâ“ßÕ‘ß¢Õß∫√‘…—∑ºŸâº≈‘µ °≈ÿà¡∑’Ë 2: Partial deficiency
¡’√–¥—∫‡Õπ‰´¡å Õ¬Ÿà√–À«à“ß 7 - 16 U/gHb ∑—Èßπ’È®“°
°“√‡ª√’¬∫‡∑’¬∫°—∫«‘∏’ MR test „π°≈ÿà¡∑“√°‡À≈◊Õß
·√°‡°‘¥ æ∫°≈ÿà¡∑’Ëµ√«® MR test ‰¥âº≈‡ªìπ Partial
deficiency ¡’§à“√–¥—∫‡Õπ‰´¡å Ÿß ÿ¥  15.6  U/gHb °≈ÿà¡
∑’Ë 3: Normal activity  ¡’√–¥—∫‡Õπ‰´¡åÕ¬Ÿà√–À«à“ß 16
- 29 U/gHb  ®“°¢âÕ¡Ÿ≈µ√«®«‘‡§√“–Àå√–¥—∫ bilirubin
„πµ—«Õ¬à“ß‡≈◊Õ¥∑“√°‡À≈◊Õß·√°‡°‘¥´÷Ëß‰¥â√—∫°“√§—¥‡≈◊Õ°

·≈–µ√«®«—¥√–¥—∫‡Õπ‰´¡å G-6-PD ·≈â« 558 µ—«Õ¬à“ß
æ∫∑“√°‡À≈◊Õß·√°‡°‘¥∑’Ë¡’√–¥—∫‡Õπ‰´¡å¡“°°«à“ 29 U/
gHb ∑ÿ°√“¬ ¡’√–¥—∫ bilirubin  Ÿß°«à“ 14 mg/dl  °≈ÿà¡
∑’Ë 4: Increase activity ¡’√–¥—∫‡Õπ‰´¡å > 29 U/gHb
®—¥‡ªìπ°≈ÿà¡∑’Ë¡’ severe hemolysis(2,8) º≈°“√»÷°…“
æ∫«à“√âÕ¬≈– 12.9 ¢Õß‡¥Á°∑“√°‡À≈◊Õß·√°‡°‘¥ ¡’
¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD „π°≈ÿà¡ deficiency ‚¥¬
æ∫«à“‡¥Á°‡æ»™“¬¡’¿“«–æ√àÕß‡Õπ‰´¡å¡“°°«à“‡¥Á°
‡æ»À≠‘ß „πÕ—µ√“ à«π 5:1 ·≈–‡¥Á°‡æ»À≠‘ß∑’Ë¡’¿“«–
æ√àÕß‡Õπ‰´¡å¡’√–¥—∫‡Õπ‰´¡å  G-6-PD  ‚¥¬‡©≈’Ë¬ Ÿß
°«à“‡¥Á°‡æ»™“¬∑’Ë¡’¿“«–æ√àÕß‡Õπ‰´¡åÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ (P = 0.025) µà“ß®“°°≈ÿà¡Õ◊ËπÊ ∑’Ë§à“‡©≈’Ë¬
√–¥—∫‡Õπ‰´¡å‰¡à·µ°µà“ß°—π√–À«à“ß‡æ»™“¬·≈–‡æ»À≠‘ß
(P > 0.05)  „π°≈ÿà¡ Normal activity  √âÕ¬≈– 74.01
¢Õß‡¥Á°∑“√°‡À≈◊Õß·√°‡°‘¥¡’√–¥—∫‡Õπ‰´¡å G-6-PD
‡©≈’Ë¬„π‡æ»™“¬·≈–‡æ»À≠‘ß‡∑à“°—∫ 20.67 ± 2.71 ·≈–
21.09 ± 2.78  µ“¡≈”¥—∫  ¥—ß· ¥ß„π µ“√“ß∑’Ë 4

µ“√“ß∑’Ë 4  º≈°“√»÷°…“¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD „π∑“√°‡À≈◊Õß·√°‡°‘¥®”π«π 558 √“¬

§à“‡©≈’Ë¬¢Õß bilirubin „π∑“√°‡À≈◊Õß·√°‡°‘¥∑’Ë¡’√–¥—∫
G-6-PD ·µ°µà“ß°—π

µ√«®«‘‡§√“–Àå√–¥—∫ bilirubin „πµ—«Õ¬à“ß‡≈◊Õ¥
∑“√°‡À≈◊Õß·√°‡°‘¥´÷Ëß‰¥â√—∫°“√§—¥‡≈◊Õ°·≈–µ√«®«—¥
√–¥—∫ ‡Õπ‰´¡å G-6-PD ·≈â« æ∫«à“°≈ÿà¡‡¥Á°™“¬·≈–

À≠‘ß¡’§à“‡©≈’Ë¬ bilirubin ·µ°µà“ß°—π∑—Èß 4 °≈ÿà¡√–¥—∫
‡Õπ‰´¡å G-6-PD Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P < 0.001)
‚¥¬°≈ÿà¡∑’Ë 1: Deficiency ¡’§à“‡©≈’Ë¬ bilirubin  Ÿß ·≈–
°≈ÿà¡∑’Ë 4: Increase activity ¡’§à“‡©≈’Ë¬ bilirubin
 Ÿß¡“° ¥—ß· ¥ß„π µ“√“ß∑’Ë 5

*Independent t-test ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬√–¥—∫‡Õπ‰´¡å„π∑“√°™“¬·≈–À≠‘ß·µà≈–°≈ÿà¡
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«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
«‘∏’µ√«®À“¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD ‡™‘ßª√‘¡“≥

´÷Ëß«—¥‚¥¬À≈—°°“√ spectrophotometry ‰¥â¡’ºŸâ»÷°…“‰«â
À≈“¬√“¬ß“π«‘®—¬  “¡“√∂„™âµ√«®«‘π‘®©—¬¿“«–æ√àÕß
‡Õπ‰´¡å G-6-PD ‰¥â(3,9,10,11) ‚√ßæ¬“∫“≈æ√–ª°‡°≈â“
‰¥âπ”«‘∏’π’È¡“„™âµ√«®À“¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD ¥â«¬
πÈ”¬“ Trinity Biotech G-6-PD kit ‚¥¬¥—¥·ª≈ß„Àâ
„™â°—∫‡§√◊ËÕßµ√«®À“ “√‡§¡’™π‘¥Õ—µ‚π¡—µ‘ SYN-
CHRON LX® i725  ‡æ◊ËÕ„Àâ¡—Ëπ„®«à“ “¡“√∂„™â«‘∏’π’È‰¥â
°“√»÷°…“§√—Èßπ’È®÷ß‰¥â»÷°…“§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß«‘∏’«‘‡§√“–Àå
æ∫«à“¡’§«“¡∂Ÿ°µâÕß·≈–§«“¡·¡àπ¬”¥’ (µ“√“ß∑’Ë 1)  ·≈–
„Àâº≈°“√»÷°…“‡ª√’¬∫‡∑’¬∫°—∫«‘∏’ methemoglobin
reduction (MR) test ∑’Ë Õ¥§≈âÕß°—π„πµ—«Õ¬à“ß∑“√°
‡À≈◊Õß·√°‡°‘¥ (µ“√“ß∑’Ë 3) ·µà„πºŸâ„À≠à (µ“√“ß∑’Ë 2)
æ∫«à“¡’√–¥—∫‡Õπ‰´¡å´âÕπ∑—∫°—π√–À«à“ß°≈ÿà¡ Partial
Deficiency (8.8 - 11.4 U/gHb) ·≈–°≈ÿà¡ Normal
(10.2 - 24.0 U/gHb)  ÷́Ëß¡’ºŸâ»÷°…“‡ª√’¬∫‡∑’¬∫°“√
µ√«®«—¥√–¥—∫‡Õπ‰´¡å G-6-PD «‘∏’Õ◊Ëπ°—∫«‘∏’ DNA
analysis æ∫«à“¡’√–¥—∫‡Õπ‰´¡å´âÕπ∑—∫°—π‡™àπ‡¥’¬«°—π
°≈ÿà¡À≠‘ß heterozygote (0.1 - 7.1 U/gHb) °≈ÿà¡™“¬
Normal (6.2 - 9.6 U/gHb)(10) √–¥—∫‡Õπ‰´¡å„π

µ—«Õ¬à“ß∑“√°·√°‡°‘¥®– Ÿß°«à“„πµ—«Õ¬à“ßºŸâ„À≠à (µ“√“ß
∑’Ë 2 ·≈– 3) ´÷Ëß‰¥â¡’ºŸâ»÷°…“‰«â«à“ §à“‡©≈’Ë¬ G-6-PD
activity „π‡¡Á¥‡≈◊Õ¥·¥ß‡¥Á°·√°‡°‘¥®– Ÿß°«à“„πºŸâ„À≠à
ª√–¡“≥√âÕ¬≈– 174(3) ´÷Ëß “‡Àµÿ¢Õß¿“«–‡À≈◊Õß„π
∑“√°·√°‡°‘¥„πª√–‡∑»‰∑¬∑’Ë ”§—≠‡°‘¥®“°À¡Ÿà‡≈◊Õ¥
ABO ·¡à-≈Ÿ°‰¡à‡¢â“°—π ·≈–¿“«–µ‘¥‡™◊ÈÕ(2) ®“°°“√
ª√–¬ÿ°µå„™â«‘∏’π’Èµ√«®«‘‡§√“–Àå¿“«–æ√àÕß‡Õπ‰´¡å G-6-
PD „π∑“√°‡À≈◊Õß·√°‡°‘¥®”π«π 558 √“¬ (µ“√“ß∑’Ë
4)  æ∫¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD ‡æ’¬ß√âÕ¬≈– 12.9
∑’ËÕ“®‡ªìπ “‡Àµÿ„Àâ‡°‘¥¿“«–‡À≈◊Õß„π∑“√°·√°‡°‘¥(1,2)

¡’√“¬ß“π°“√»÷°…“„π¿“§‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬ æ∫
¿“«–æ√àÕß‡Õπ‰´¡å„π∑“√°‡À≈◊Õß·√°‡°‘¥„πÕ—µ√“∑’Ë
·µ°µà“ß°—π¡“° §◊Õ √âÕ¬≈– 64 ·≈–√âÕ¬≈– 6.5(2)

º≈°“√»÷°…“§√—Èßπ’Èæ∫®”π«π‡¥Á°∑“√°‡À≈◊Õß·√°‡°‘¥
°≈ÿà¡¿“«–æ√àÕß‡Õπ‰´¡å (Deficiency) „π‡æ»™“¬¡“°
°«à“‡æ»À≠‘ß„πÕ—µ√“ à«π 5:1 ÷́Ëß¡’ºŸâ»÷°…“™“¬·≈–
À≠‘ß∑’Ëª√–‡∑»°√’´æ∫„πÕ—µ√“ à«π 2.1:1(11) ·≈–‡¥Á°
À≠‘ß∑’Ë¡’¿“«–æ√àÕß‡Õπ‰´¡å ¡’√–¥—∫‡Õπ‰´¡å G-6-PD ‚¥¬
‡©≈’Ë¬ Ÿß°«à“‡¥Á°™“¬∑’Ë¡’¿“«–æ√àÕß‡Õπ‰´¡åÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (P = 0.025) ´÷Ëß¡’ºŸâ»÷°…“æ∫«à“„π
À≠‘ß∑’Ë‡ªìπ heterozygote Õ“®¡’√–¥—∫‡Õπ‰´¡å G-6-PD

µ“√“ß∑’Ë 5  §«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬¢Õß√–¥—∫ bilirubin „π∑“√°‡À≈◊Õß·√°‡°‘¥∑—Èß 4 °≈ÿà¡

*One-way ANOVA ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬√–¥—∫ bilirubin „π∑“√°‡À≈◊Õß·√°‡°‘¥ 4 °≈ÿà¡
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µË”°«à“ª°µ‘À√◊ÕÕ¬Ÿà„π‡°≥±åª°µ‘°Á‰¥â ®“°º≈°“√»÷°…“
¢Õß Maffi Donatella ·≈–§≥– æ∫«à“À≠‘ß∑’Ë‡ªìπ
heterozygote ¡’√–¥—∫‡Õπ‰´¡å G-6-PD Õ¬Ÿà√–À«à“ß 0.1
- 7.1 U/gHb(10) ‡π◊ËÕß®“°°“√»÷°…“§√—Èßπ’È‰¥â®—¥°≈ÿà¡
∑“√°‡À≈◊Õß·√°‡°‘¥„π°≈ÿà¡∑’Ë 1: Deficiency (√–¥—∫
‡Õπ‰´¡å G-6-PD 0 - 7 U/gHb) ®÷ßÕ“®®–¡’‡¥Á°À≠‘ß
∑’Ë‡ªìπ heterozygote Õ¬Ÿà„π°≈ÿà¡π’È¥â«¬°Á‰¥â

®“°°“√‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬
bilirubin „π∑“√°‡À≈◊Õß·√°‡°‘¥·µà≈–°≈ÿà¡√–¥—∫‡Õπ‰´¡å
G-6-PD æ∫«à“∑—Èß 4 °≈ÿà¡∑—Èß‡æ»™“¬·≈–‡æ»À≠‘ß¡’√–¥—∫
bilirubin ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P <
0.001) ‚¥¬ °≈ÿà¡∑’Ë 1: Deficiency ¡’§à“‡©≈’Ë¬ bilirubin
 Ÿß ·µà°≈ÿà¡∑’Ë 4: Increase activity  ¡’§à“‡©≈’Ë¬ bilirubin
 Ÿß¡“° (µ“√“ß∑’Ë 5) ́ ÷Ëß· ¥ß∂÷ß¿“«– severe  hemolysis
 Õ¥§≈âÕß°—∫∑ƒ…Æ’∑’Ë¡’ºŸâ»÷°…“‰«â«à“√–¥—∫‡Õπ‰´¡å G-6-
PD ®– Ÿß∑’Ë ÿ¥„π‡¡Á¥‡≈◊Õ¥·¥ßµ—«ÕàÕπ√–À«à“ß∑’Ë¡’
hemolysis ‡¡◊ËÕ‡¡Á¥‡≈◊Õ¥·¥ß·°à∂Ÿ°∑”≈“¬‡¡Á¥‡≈◊Õ¥
·¥ßµ—«ÕàÕπ®–∂Ÿ° √â“ßÕÕ°¡“¡“° ®÷ßµ√«®«—¥√–¥—∫
‡Õπ‰´¡å G-6-PD ‰¥â Ÿß ∑”„Àâµ√«®ºŸâ¡’¿“«–æ√àÕß‡Õπ‰´¡å
G-6-PD º‘¥æ≈“¥‡ªìπºŸâ∑’Ë‰¡à¡’¿“«–æ√àÕß‡Õπ‰´¡å G-6-
PD ‰¥â ÷́Ëß®–µâÕßµ√«®´È” 2-3 ‡¥◊Õπ¿“¬À≈—ß®“°‡°‘¥
hemolysis ·≈â«(2,8) º≈°“√»÷°…“∑—ÈßÀ¡¥π’È™’È„Àâ‡ÀÁπ«à“
 “¡“√∂π”‡§√◊ËÕßµ√«®À“ “√‡§¡’Õ—µ‚π¡—µ‘¡“„™â„π°“√
µ√«®À“¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD ‰¥â ÷́Ëß‡ªìπ
ª√–‚¬™πå¡“° ”À√—∫„™âµ√«®„π∑“√°·√°‡°‘¥‰¥âº≈°“√
«‘‡§√“–Àå‡ªìπ¢âÕ¡Ÿ≈‡™‘ßª√‘¡“≥ ¡’°“√§«∫§ÿ¡§ÿ≥¿“æ
º≈°“√µ√«®„π‡¥Á°∑“√°‡À≈◊Õß·√°‡°‘¥‡ª√’¬∫‡∑’¬∫°—∫«‘∏’
MR test æ∫«à“ „Àâº≈ Õ¥§≈âÕß°—π¥’ º≈°“√»÷°…“æ∫
®”π«π‡¥Á°™“¬¡’¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD ¡“°°«à“
‡¥Á°À≠‘ß Õ¥§≈âÕß°—∫≈—°…≥–°“√∂à“¬∑Õ¥∑“ßæ—π∏ÿ°√√¡
·∫∫ X-linked ·≈–§à“‡©≈’Ë¬ bilirubin ®– Ÿß„π°≈ÿà¡
‡¥Á°™“¬À√◊ÕÀ≠‘ß°≈ÿà¡∑’Ë¡’¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD
 Õ¥§≈âÕß°—∫°“√∑’Ë¿“«–æ√àÕß‡Õπ‰´¡å∑”„Àâ¡’‚Õ°“ 
‡°‘¥¿“«–‡À≈◊Õß‰¥â

 °“√µ√«®¥â«¬«‘∏’∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È ‡ªìπ«‘∏’
µ√«®·∫∫√«¥‡√Á« ‰¡àµâÕß„™â§«“¡™”π“≠‡©æ“–µ—«„π

°“√Õà“πº≈·≈–‰¡àµâÕß¡’æ◊Èπ∑’Ë ”À√—∫µ√«®«‘‡§√“–Àå ‚¥¬
‡©æ“– ÀâÕßªØ‘∫—µ‘°“√‚√ßæ¬“∫“≈æ√–ª°‡°≈â“„Àâ
∫√‘°“√µ√«®¿“«–æ√àÕß‡Õπ‰´¡å G-6-PD µ≈Õ¥ 24
™—Ë«‚¡ß ∑”„Àâ‰¥âµ√«®‡≈◊Õ¥„À¡à (fresh blood) ®÷ß “¡“√∂
«—¥√–¥—∫‡Õπ‰´¡å‰¥â∂Ÿ°µâÕß°«à“‡≈◊Õ¥‡°à“ ·≈–µ√«®
‰¥â°àÕπ®–„Àâ‡≈◊Õ¥ºŸâªÉ«¬ ™à«¬°“√«‘π‘®©—¬¢Õß·æ∑¬å‰¥â
¡“°‚¥¬‡©æ“–„π‡¥Á°∑“√°·√°‡°‘¥∑’Ë¡’¿“«–‡À≈◊Õß
‚√ßæ¬“∫“≈∑’Ë¡’‡§√◊ËÕßµ√«®À“ “√‡§¡’Õ—µ‚π¡—µ‘„π√–∫∫
SYNCHRON CX 4/5  “¡“√∂µ√«®¥â«¬«‘∏’π’È‰¥â‡™àπ
°—π ‡∑à“∑’Ë∑√“∫‚√ßæ¬“∫“≈æ√–ª°‡°≈â“‡ªìπ‚√ßæ¬“∫“≈
‡æ’¬ß·Ààß‡¥’¬«„πª√–‡∑»‰∑¬∑’Ë„™â«‘∏’π’È„π°“√µ√«® G-6-
PD ∑”„Àâ‰¡àÕ“®‡ª√’¬∫‡∑’¬∫º≈°“√µ√«®°—∫ÀâÕßªØ‘∫—µ‘
°“√Õ◊Ëπ‰¥â À“°‰¥â¡’°“√»÷°…“‡ª√’¬∫‡∑’¬∫°—∫«‘∏’ DNA
analysis(10) ‡æ‘Ë¡‡µ‘¡¥â«¬ ®–∑”„Àâ “¡“√∂®—¥°≈ÿà¡¿“«–
æ√àÕß‡Õπ‰´¡å ·≈–ª°µ‘‰¥â∂Ÿ°µâÕß¡“°¢÷Èπ·≈–∑√“∫§à“ cut
off √–¥—∫‡Õπ‰´¡å ¢Õß°≈ÿà¡À≠‘ß∑’Ë‡ªìπ heterozygote ‰¥â
™—¥‡®π¬‘Ëß¢÷Èπ ‡π◊ËÕß®“°À≠‘ß∑’Ë‡ªìπ heterozygote ∫“ß√“¬
Õ“®‡°‘¥¿“«– severe hemolysis ‰¥â(11)

°‘µµ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥‡®â“Àπâ“∑’Ë°≈ÿà¡ß“πæ¬“∏‘«‘∑¬“§≈‘π‘°

‚√ßæ¬“∫“≈æ√–ª°‡°≈â“∑ÿ°∑à“π ∑’Ë„Àâ§«“¡™à«¬‡À≈◊Õ
√à«¡¡◊Õ ·≈– π—∫ πÿπ¢âÕ¡Ÿ≈ ®π∑”„Àâ∫√√≈ÿ«—µ∂ÿª√– ß§å
„π°“√»÷°…“§√—Èßπ’È
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