
201J Med Tech Phy Ther ë Vol.20 No.3 ë SEPTEMBER-DECEMBER 2008

°“√µ√«®À“æ“À–Õ—≈ø“∏“≈— ´’‡¡’¬ 1 ™π‘¥ SEA deletion „πß“πª√–®”«—π

Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ

 π∑Õß æ√æ—π∏åπÿ°Ÿ≈1, 2,   ÿæ√√≥ øŸÉ‡®√‘≠2*,  °ÿ≈π¿“ øŸÉ‡®√‘≠2,  ≥—∞¬“ ·´àÕ÷Èß2, °π°«√√≥ · π‰™¬ ÿ√‘¬“2

1 À≈—° Ÿµ√«‘∑¬“»“ µ√å¡À“∫—≥±‘µ  “¢“«‘∑¬“»“ µ√å°“√·æ∑¬å
2 »Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√·æ∑¬å  §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
* ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡

« “ √   “ √
‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥
JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY

π‘æπ∏åµâπ©∫—∫
ORIGINAL ARTICLE

∫∑§—¥¬àÕ
‡æ◊ËÕ„Àâ°“√µ√«®À“ºŸâ∑’Ë‡ªìπæ“À–Õ—≈ø“∏“≈— ´’‡¡’¬ 1 „π°≈ÿà¡ª√–™“°√¢π“¥„À≠à‡ªìπ‰ª‰¥âÕ¬à“ß√«¥‡√Á« ®÷ß‰¥â

»÷°…“·π«∑“ß°“√„™âº≈°“√µ√«®°√Õß‡∫◊ÈÕßµâπ√à«¡°—∫°“√µ√«®À“¬’πÕ—≈ø“∏“≈— ´’‡¡’¬ 1 ™π‘¥ SEA deletion
¥â«¬«‘∏’ real-time PCR ∑”°“√»÷°…“„πºŸâ„À≠à∑’Ë‡¢â“¡“¢Õ√—∫∫√‘°“√°“√µ√«®«‘π‘®©—¬∏“≈— ´’‡¡’¬„πß“πª√–®”«—π∑’Ë
Àπà«¬∫√‘°“√∏“≈—  ’́‡¡’¬ §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ µ—«Õ¬à“ß∑ÿ°√“¬‰¥â√—∫°“√µ√«®§—¥°√Õß‡∫◊ÈÕßµâπ
¥â«¬«‘∏’ modified one tube osmotic fragility test (OF test) ·≈–µ√«®À“¥—™π’‡¡Á¥‡≈◊Õ¥·¥ß¥â«¬‡§√◊ËÕßµ√«®
«‘‡§√“–Àå‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘ µ—«Õ¬à“ß∑’Ë„Àâº≈°“√∑¥ Õ∫ OF test ‡ªìπ∫«° À√◊Õ¡’§à“ MCV πâÕ¬°«à“ 80 ‡ø¡‚µ≈‘µ√
π”‰ªµ√«®«‘‡§√“–Àå™π‘¥·≈–ª√‘¡“≥Œ’‚¡‚°≈∫‘π¥â«¬«‘∏’ HPLC ·≈–µ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ‡æ◊ËÕµ√«®À“¬’π
Õ—≈ø“∏“≈— ´’‡¡’¬ 1 ™π‘¥ SEA deletion ‚¥¬«‘∏’ PCR 2 ·∫∫ §◊Õ conventional GAP-PCR ´÷Ëß„™âÕ¬Ÿà„πß“π
ª√–®”«—π ·≈–«‘∏’ real-time PCR ‚¥¬„™â SyBr green I ‡ªìπ “√‡√◊Õß· ß √à«¡°—∫°“√«‘‡§√“–Àå melt curve ´÷Ëß„Àâ
specific peak  ”À√—∫ SEA deletion ∑’Ë¡’§à“ Tm ‡∑à“°—∫ 86 ± 1 ‡´≈‡ ’́¬  º≈°“√»÷°…“„πµ—«Õ¬à“ß®”π«π 98 √“¬
∑’Ë„Àâº≈°“√µ√«®§—¥°√Õß‡∫◊ÈÕßµâπ‡ªìπ∫«° µ√«®æ∫¬’πÕ—≈ø“∏“≈—  ’́‡¡’¬ 1 ™π‘¥ SEA deletion ®”π«π 22 √“¬
(√âÕ¬≈– 22.5) ‚¥¬«‘∏’ PCR ∑—Èß Õß«‘∏’„Àâº≈°“√µ√«®µ√ß°—π∑ÿ°√“¬ ª√–°Õ∫¥â«¬ºŸâ∑’Ë‡ªìπæ“À–Õ—≈ø“∏“≈—  ’́‡¡’¬ 1
®”π«π 14 √“¬ ºŸâ∑’Ë‡ªìπ‚√§Œ’‚¡‚°≈∫‘π‡Õ™ 3 √“¬ ·≈–æ“À–Œ’‚¡‚°≈∫‘πÕ’√à«¡°—∫æ“À–Õ—≈ø“∏“≈—  ’́‡¡’¬ 1 ®”π«π 5
√“¬ µ—«Õ¬à“ß∑’Ë‡À≈◊Õ 76 √“¬µ√«®‰¡àæ∫ º≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“ “¡“√∂„™â OF test À√◊Õ MCV √à«¡°—∫°“√∑”
real-time PCR ·≈–°“√«‘‡§√“–Àå melt curve „π°“√µ√«®À“ºŸâ∑’Ë‡ªìπæ“À–Õ—≈ø“∏“≈—  ’́‡¡’¬ 1 „πß“πª√–®”«—π∑’Ë¡’
µ—«Õ¬à“ßµ√«®®”π«π¡“°‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
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Abstract
In order to provide rapid method for identifying α - thalassemia 1 in massive screening, we have

tested a simple screening strategy using simple blood test and real-time PCR.  Study was done at our
ongoing thalassemia screening at the Thalassemia Service Unit, Faculty of Associated Medical Sciences,
Khon Kaen University. Initial screening was done for all samples using a modified one tube osmotic
fragility test (OF test) and Rbc indices obtained using standard blood cell counter. Those who had
positive OF test results or MCV less than 80 fl were subjected to further PCR analysis for detection of
α- thalassemia 1 (SEA deletion) by two PCR methods. In the first method, α- thalassemia 1 determinant
was identified using a conventional GAP-PCR routinely run in our laboratory. In the second method,
identification of α - thalassemia 1 (SEA) was carried out using a real-time PCR with SyBr green I and
melt curve analysis. The SEA determinant generated specific melt curve with Tm of 86 ± 1 C. Among
98 subjects who were positive at the initial screening, α - thalassemia 1 (SEA deletion) was detected in
22 (22.5 %) of them by both PCR methods. These included 14 α- thalassemia 1 carriers, 3 patients with
Hb H disease and 5 subjects with double heterozygote for α- thalassemia 1 and Hb E. No
α - thalassemia 1 was detected in the remaining 76 cases. This data demonstrates that identification of
α - thalassemia 1 in routine practice with large number of samples can be effectively done using a
combination of OF test or MCV and a real-time PCR which should prove useful in a prevention and
control program of thalassemia in area with high prevalence.

Keywords:  Thalassemia,   α-thalassemia 1,  Screening test,  Real-time PCR
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∫∑π”
Õ—≈ø“∏“≈— ´’‡¡’¬ (α-thalassemia) ‡ªìπ§«“¡º‘¥

ª°µ‘∑’Ë∂à“¬∑Õ¥∑“ßæ—π∏ÿ°√√¡‡°‘¥®“°°“√¢“¥À“¬‰ª
¢Õß¬’πÕ—≈ø“‚°≈∫‘π (α-globin gene) æ∫‰¥â∫àÕ¬„π
‡¢µ‡Õ‡ ’́¬µ–«—πÕÕ°‡©’¬ß„µâ·≈–®’π „πª√–‡∑»‰∑¬¡’
§«“¡∂’Ë¢Õß°“√æ∫¬’πÕ—≈ø“∏“≈— ´’‡¡’¬ª√–¡“≥√âÕ¬≈–
20-30(1,2) Õ—≈ø“∏“≈— ´’‡¡’¬ ·∫àß‡ªìπ 2 ™π‘¥„À≠àÊ §◊Õ
Õ—≈ø“»Ÿπ¬å∏“≈— ´’‡¡’¬À√◊ÕÕ—≈ø“∏“≈— ´’‡¡’¬ 1 (αO-
thalassemia À√◊Õ α - thalassemia 1) ·≈–
Õ—≈ø“∫«°∏“≈— ´’ ‡¡’¬À√◊ÕÕ—≈ø“∏“≈— ´’ ‡¡’¬ 2
(α - thalassemia 2)(3) ‚¥¬∑—Ë«‰ª∂◊Õ«à“ Õ—≈ø“∏“≈— ´’‡¡’¬
1 ‡ªìπÕ—≈ø“∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß  à«πÕ—≈ø“∏“≈— ´’‡¡’¬
2 ‡ªìπ™π‘¥‰¡à√ÿπ·√ß  ºŸâ∑’Ë‡ªìπæ“À–Õ—≈ø“∏“≈—  ’́‡¡’¬ 1
 à«π„À≠à¡’ ÿ¢¿“æ¥’·≈–‰¡à· ¥ßÕ“°“√„¥Ê ·µàÕ“®¡’¿“«–
hypochromic microcytosis ‰¥â Õ¬à“ß‰√°Áµ“¡ªØ‘ —¡æ—π∏å
(interaction) ¢Õß¬’πÕ—≈ø“∏“≈— ´’‡¡’¬ 1 ™π‘¥‚Œ‚¡‰´°— 
∑”„Àâ‡°‘¥‚√§Œ’‚¡‚°≈∫‘π∫“√å∑ å‰Œ¥√Õ∫ åøï∑“≈‘  (Hb
Bartûs hydrops fetalis)  ´÷Ëß∑”„Àâ∑“√°¡’Õ“°“√´’¥
∫«¡ µ—∫¡â“¡‚µ·≈–√°„À≠à¡“° ∑“√°®–‡ ’¬™«‘µµ—Èß·µà
„π√–¬–°àÕπ§≈Õ¥À√◊Õ¿“¬À≈—ß§≈Õ¥‰¥â‰¡àπ“ππ—°
°“√µ—Èß§√√¿å∑“√°¥—ß°≈à“«¬—ß àßº≈°√–∑∫µàÕ¡“√¥“
√–À«à“ßµ—Èß§√√¿å¥â«¬ ¡’‚Õ°“  Ÿß∑’Ë®–‡°‘¥¿“«–§√√¿å
‡ªìπæ‘… §«“¡¥—π Ÿß ∫«¡ °“√§≈Õ¥º‘¥ª°µ‘·≈–‡°‘¥
Õ“°“√µ°‡≈◊Õ¥À≈—ß§≈Õ¥‰¥â(4) ®—¥‡ªìπ‚√§∏“≈—  ’́‡¡’¬
™π‘¥√ÿπ·√ß™π‘¥Àπ÷Ëß∑’Ë ‡ªìπ‡ªÑ“À¡“¬À≈—°¢Õß°“√
¥”‡π‘πß“π„π°“√§«∫§ÿ¡·≈–ªÑÕß°—π‚√§∏“≈— ´’‡¡’¬
¢Õßª√–‡∑»‰∑¬(5) πÕ°®“°π’ÈªØ‘ —¡æ—π∏å¢Õß¬’π
Õ—≈ø“∏“≈— ´’‡¡’¬ 1 ·≈–Õ—≈ø“∏“≈— ´’‡¡’¬ 2 ¬—ß∑”„Àâ
‡°‘¥‡ªìπ‚√§Œ’‚¡‚°≈∫‘π‡Õ™ (Hb H disease) ´÷Ëß°àÕ„Àâ
‡°‘¥Õ“°“√∑“ß§≈‘π‘°‰¥â·≈–æ∫‰¥â∫àÕ¬„π§π‰∑¬
ªÆ‘ —¡æ—π∏å¢Õß Hb H √à«¡°—∫ Hb E °àÕ„Àâ‡°‘¥‚√§
EABartûs ·≈– EFBartûs ´÷Ëßæ∫‰¥â∫àÕ¬„π§π‰∑¬‚¥¬
‡©æ“–„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ(6,7)  °“√µ√«®«‘π‘®©—¬
§Ÿà ¡√ ∑’Ë‡ªìπæ“À–Õ—≈ø“∏“≈— ´’‡¡’¬ 1 ®÷ß¡’§«“¡ ”§—≠
‡ªìπÕ¬à“ß¡“° ªí®®ÿ∫—π«‘∏’°“√µ√«®«‘π‘®©—¬∑’Ë„Àâº≈·πàπÕπ
∑’Ë ÿ¥§◊Õ°“√µ√«®À“§«“¡º‘¥ª°µ‘„π√–¥—∫‚¡‡≈°ÿ≈¥â«¬«‘∏’

PCR ¢âÕ¡Ÿ≈®“°°“√»÷°…“„π√–¥—∫‚¡‡≈°ÿ≈æ∫«à“§«“¡
º‘¥ª°µ‘∑’Ë∑”„Àâ‡°‘¥Õ—≈ø“∏“≈—  ’́‡¡’¬ 1 „π§π‰∑¬ à«π
„À≠à‡°‘¥®“°°“√¢“¥À“¬‰ª¢Õß¥’‡ÕÁπ‡Õ™π‘¥ SEA
deletion  ¡’ à«ππâÕ¬∑’Ë‡°‘¥®“°§«“¡º‘¥ª°µ‘™π‘¥ THAI
deletion(8,9) ¢âÕ¡Ÿ≈®“°°“√»÷°…“„π¿“§µ–«—πÕÕ°‡©’¬ß
‡Àπ◊Õæ∫«à“Õ—µ√“°“√µ√«®æ∫Õ—≈ø“∏“≈—  ’́‡¡’¬ 1 ™π‘¥
THAI deletion  ¡’‡æ’¬ßª√–¡“≥ 1 „π 400 ¢Õß™π‘¥
SEA deletion(10)

°“√¥”‡π‘πß“π∑’Ëπ‘¬¡„™â„πªí®®ÿ∫—π‡√‘Ë¡¥â«¬°“√µ√«®
§—¥°√Õß¥â«¬«‘∏’ modified one tube osmotic
fragility test (OF test) À√◊Õ°“√µ√«®À“§à“¥—™π’‡¡Á¥
‡≈◊Õ¥·¥ß (Rbc indices) ‚¥¬„™â‡§√◊ËÕß«‘‡§√“–Àå‡¡Á¥
‡≈◊Õ¥Õ—µ‚π¡—µ‘ ‡æ◊ËÕ§—¥°√Õß‡∫◊ÈÕßµâπ ‡π◊ËÕß®“°ºŸâ∑’Ë‡ªìπ
æ“À–Õ—≈ø“∏“≈—  ’́‡¡’¬ 1 ®–„Àâº≈°“√∑¥ Õ∫ OF test
‡ªìπ∫«°·≈–¡’‡¡Á¥‡≈◊Õ¥·¥ß¢π“¥‡≈Á°‚¥¬¡’§à“ MCV
πâÕ¬°«à“ 80 ‡ø¡‚µ≈‘µ√ ®“°π—Èπ®÷ß àßµ—«Õ¬à“ß¥—ß°≈à“«
‰ªµ√«®¬◊π¬—π¥â«¬«‘∏’  PCR  Õ’°§√—ÈßÀπ÷Ëß‡æ◊ËÕ„Àâ°“√«‘π‘®©—¬
∑’Ë·πàπÕπµàÕ‰ª µ—«Õ¬à“ß∑’Ë„Àâº≈≈∫µàÕ°“√µ√«®°√Õß ‰¡à
®”‡ªìπµâÕß‰¥â√—∫°“√µ√«®¥â«¬«‘∏’ PCR(5, 11,12) ·π«∑“ß
¥—ß°≈à“«π’È„™â‰¥âº≈¥’„πÀ≈“¬·Ààß(13-15) ·µà¡’¢âÕ®”°—¥„π
°“√µ√«®¥â«¬«‘∏’ PCR ÷́Ëß‰¡à “¡“√∂„Àâ∫√‘°“√‰¥âÕ¬à“ß
∑—Ë«∂÷ß ÀâÕßªØ‘∫—µ‘°“√∑’Ë‡ªî¥„Àâ∫√‘°“√µ√«®¥â«¬«‘∏’ PCR
®÷ßµâÕß√—∫µ√«®µ—«Õ¬à“ß‡ªìπ®”π«π¡“° „™â‡«≈“·≈–·√ßß“π
„π¢—ÈπµÕπ°“√µ√«®·≈–¢—ÈπµÕπÀ≈—ß®“°°“√∑” PCR ¡“°
®÷ß‰¥â¡’°“√æ—≤π“‡∑§π‘§ real-time PCR ¢÷Èπ¡“„™â„π
°“√µ√«®·∑π‡æ◊ËÕ„Àâ “¡“√∂„™âµ√«®µ—«Õ¬à“ß®”π«π
¡“°‰¥â –¥«°¢÷Èπ(16,17) √“¬ß“π«‘®—¬π’È· ¥ß∂÷ßº≈¢Õß
°“√∑¥≈Õß„™â°“√∑¥ Õ∫ OF test ·≈–§à“¥—™π’
‡¡Á¥‡≈◊Õ¥·¥ß√à«¡°—∫°“√µ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ¥â«¬«‘∏’
real-time PCR ∑’Ë‰¥âæ—≤π“¢÷Èπ‡æ◊ËÕ«‘π‘®©—¬Õ—≈ø“∏“≈— -
´’‡¡’¬ 1 ™π‘¥ SEA deletion ‚¥¬‡ª√’¬∫‡∑’¬∫º≈∑’Ë‰¥â
°—∫«‘∏’ GAP-PCR ∑’Ë„™â„πß“πª√–®”«—π
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«— ¥ÿ·≈–«‘∏’°“√»÷°…“
µ—«Õ¬à“ß‡≈◊Õ¥·≈–°“√µ√«®‡≈◊Õ¥
‡ªìπµ—«Õ¬à“ß‡≈◊Õ¥¢ÕßÀ≠‘ßµ—Èß§√√¿å·≈–§Ÿà ¡√ ∑’Ë

‡¢â“¡“√—∫∫√‘°“√°“√µ√«®«‘π‘®©—¬∏“≈— ´’‡¡’¬∑’Ë Àπà«¬∫√‘°“√
∏“≈—  ’́‡¡’¬  ∂“π∫√‘°“√ ÿ¢¿“æ‡∑§π‘§°“√·æ∑¬å·≈–
°“¬¿“æ∫”∫—¥ §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ ®”π«π√«¡ 98 √“¬ ‚¥¬µ—«Õ¬à“ß‡≈◊Õ¥‡À≈à“π’È
‡ªìπµ—«Õ¬à“ß∑’Ë„Àâº≈∫«°µàÕ°“√∑¥ Õ∫ OF test ·≈–¡’
§à“¥—™π’‡¡Á¥‡≈◊Õ¥·¥ßπâÕ¬°«à“ 80 ‡ø¡‚µ≈‘µ√ °“√µ√«®
§—¥°√Õß OF test „™âπÈ”¬“ ”‡√Á®√Ÿª KKU-OF  à«π°“√
µ√«®À“§à“¥—™π’‡¡Á¥‡≈◊Õ¥·¥ß„™â‡§√◊ËÕßµ√«®«‘‡§√“–Àå
‡´≈≈å‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘ Sysmex Xt-2000i (Sysmex
corporation, Kobe, Japan) ‚§√ß°“√«‘®—¬π’È‰¥â√—∫§«“¡
‡ÀÁπ™Õ∫®“°§≥–°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ (HE 501111)

°“√µ√«®À“™π‘¥·≈–ª√‘¡“≥Œ’‚¡‚°≈∫‘π·≈–
°“√µ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ

µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë¡’º≈°“√µ√«®§—¥°√Õß OF test ‡ªìπ
∫«°À√◊Õµ√«®¥—™π’‡¡Á¥‡≈◊Õ¥·¥ß·≈â«¡’§à“ MCV πâÕ¬°«à“
80 ‡ø¡‚µ≈‘µ√ ∂Ÿ°π”‰ªµ√«®«‘‡§√“–ÀåÀ“™π‘¥·≈–
ª√‘¡“≥Œ’‚¡‚°≈∫‘π¥â«¬‡§√◊ËÕß«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π
Õ—µ‚π¡—µ‘ HPLC (VariantsTM, modified β-thal short
program: Bio-Rad Laboratories, Hercules CA, USA)
À√◊Õ‡§√◊ËÕß CAPILLARYSTM 2 (Capillary
electrophoresis system, Sebia, France)  à«π°“√

µ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õπ—Èπ ∑”°“√ °—¥¥’‡ÕÁπ‡Õµ“¡«‘∏’
¡“µ√∞“π‡æ◊ËÕπ”‰ªµ√«®À“¬’πÕ—≈ø“∏“≈—  ’́‡¡’¬ 1 ™π‘¥
SEA deletion ¥â«¬«‘∏’ conventional GAP-PCR(12)

‚¥¬„™â‡§√◊ËÕß DNA Thermal Cycler 480 (Perkin
Elmer Co.-, USA) ́ ÷Ëß‡ªìπ«‘∏’∑’Ë„™â„πß“πª√–®”«—π §«∫§Ÿà
°—∫°“√µ√«®¥â«¬«‘∏’ Real time PCR ‚¥¬„™â SyBr green
I ‡ªìπ “√‡√◊Õß· ß‡æ◊ËÕ™à«¬„π°“√µ√«®®—∫ªØ‘°‘√‘¬“√à«¡
°—∫°“√«‘‡§√“–Àå melt curve ‚¥¬„™â‡§√◊ËÕß Rotor gene
3000 (Corbett Research, Australia)(18) ‚¥¬
¥—¥·ª≈ß„Àâ¡’°“√‡æ‘Ë¡°“√‡æ‘Ë¡™‘Èπ à«π®“° X-chro-
mosome(19) ‡ªìπ internal control  ¥—ß· ¥ß„π √Ÿª∑’Ë 1
·≈–≈”¥—∫‡∫ ¢Õß‰æ√‡¡Õ√å (A7E & A9E) ·≈– (X2
& X3) ∑’Ë„™â· ¥ß‰«â„π µ“√“ß∑’Ë 1  ªØ‘°‘√‘¬“ real time
PCR ¡’ª√‘¡“µ√ 25 ‰¡‚§√≈‘µ√ ª√–°Õ∫¥â«¬ 1.8 pmole
¢Õß‰æ√‡¡Õ√å A7E ·≈– 1.2 pmole ¢Õß‰æ√‡¡Õ√å A9E,
X2 ·≈– X3 , 200 µM dNTPs, 1.005 mM betaine,
10 mM Tris-HCl (pH 8.3), 50 mM KCl, 1.5 mM
MgCl2, 0.01% gelatine, 0.1 X SyBr green I ·≈–
1 unit Taq polymerase (Promega Co., USA)
À≈—ß®“°¢—ÈπµÕπ°“√·¬° “¬¥’‡ÕÁπ‡Õ√Õ∫·√°∑’Ë 94 OC
π“π 3 π“∑’·≈â« ‡¢â“ Ÿà¢—ÈπµÕπ¢Õß real time PCR ∑’Ë
·µà≈–√Õ∫ª√–°Õ∫¥â«¬ (94 OC  40 «‘π“∑’ - 61 OC
20 «‘π“∑’ - 72 OC  2 π“∑’) ®”π«π 32 √Õ∫ ‡¡◊ËÕ
 ‘Èπ ÿ¥ªØ‘°‘√‘¬“ µ√«®«‘‡§√“–Àå≈—°…≥– melt curve
¢Õß·µà≈–ªØ‘°‘√‘¬“®“°‡§√◊ËÕß∑’ËÕÿ≥À¿Ÿ¡‘√–À«à“ß 60 OC
- 99 OC



205J Med Tech Phy Ther ë Vol.20 No.3 ë SEPTEMBER-DECEMBER 2008



206 «“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ ë ªï∑’Ë 20 ©∫—∫∑’Ë 3 ë °—π¬“¬π-∏—π«“§¡ 2551

º≈°“√»÷°…“
√Ÿª∑’Ë 1 · ¥ßº≈°“√µ√«®À“¬’πÕ—≈ø“∏“≈— ´’‡¡’¬ 1

™π‘¥ SEA deletion ‚¥¬«‘∏’ real-time PCR ·≈–°“√
«‘‡§√“–Àå≈—°…≥– melt curve ‚¥¬„™â™‘Èπ à«π¥’‡ÕÁπ‡Õ®“°
X-chromosome ‡ªìπ internal control æ∫≈—°…≥–
¢Õß°√“ø∑’Ë¡’§«“¡®”‡æ“–µàÕ¬’πÕ—≈ø“∏“≈— ´’‡¡’¬ 1 ™π‘¥
SEA deletion ¡’§à“ Tm ‡∑à“°—∫ 86 ± 1C  à«π™‘Èπ
 à«π¥’‡ÕÁπ‡Õ®“° X-chromosome ¡’§à“ Tm ‡∑à“°—∫
78 ± 1C ∑”„Àâ “¡“√∂·¬°ÕÕ°®“°°—π·≈–„™â„π°“√
«‘π‘®©—¬‰¥â‚¥¬ßà“¬ ‡¡◊ËÕπ”‡∑§π‘§°“√µ√«®¬’πÕ—≈ø“∏“≈— -
´’‡¡’¬ 1 π’È‰ª„™â„π°“√µ√«®À“¬’πÕ—≈ø“∏“≈— ´’‡¡’¬ 1 ™π‘¥
SEA deletion „π°≈ÿà¡µ—«Õ¬à“ß®”π«π 98 √“¬∑’Ë„Àâº≈
∫«°µàÕ°“√µ√«®§—¥°√Õß¡“°àÕπ·≈â«¥â«¬«‘∏’ OF test
À√◊Õ¡’§à“ MCV πâÕ¬°«à“ 80 ‡ø¡‚µ≈‘µ√ ´÷Ëß¥”‡π‘πÕ¬Ÿà
„πß“πª√–®”«—π∑’Ë Àπà«¬∫√‘°“√∏“≈— ´’‡¡’¬ §≥–‡∑§π‘§-
°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ‚¥¬‡ª√’¬∫‡∑’¬∫º≈
°“√µ√«®∑’Ë‰¥â°—∫°“√µ√«®¥â«¬«‘∏’ conventional GAP-

PCR æ∫«à“„Àâº≈°“√µ√«®µ√ß°—π∑ÿ°√“¬·≈–µ√«®æ∫
µ—«Õ¬à“ß∑’Ë„Àâº≈∫«°µàÕ¬’πÕ—≈ø“∏“≈—  ’́‡¡’¬ 1 ™π‘¥ SEA
deletion ®”π«π 22 √“¬®“°®”π«π∑’Ë»÷°…“∑—ÈßÀ¡¥ 98
√“¬ (√âÕ¬≈– 22.5) Õ’° 76 √“¬„Àâº≈≈∫µàÕ¬’π
Õ—≈ø“∏“≈—  ’́‡¡’¬ 1 ™π‘¥ SEA deletion ·≈–‡¡◊ËÕπ”
º≈°“√µ√«®∑“ß‚≈À‘µ«‘∑¬“Õ◊ËπÊ ¡“ª√–°Õ∫°“√«‘π‘®©—¬
æ∫«à“µ—«Õ¬à“ß∑—Èß 22 √“¬π’Èª√–°Õ∫¥â«¬ ºŸâ∑’Ë‡ªìπæ“À–
Õ—≈ø“∏“≈—  ’́‡¡’¬ 1 ™π‘¥ SEA deletion ®”π«π
14 √“¬ ºŸâ∑’Ë‡ªìπ‚√§Œ’‚¡‚°≈∫‘π‡Õ™ 3 √“¬ ·≈–Õ’°
5 √“¬∑’Ë‡À≈◊Õ‡ªìπæ“À–Œ’‚¡‚°≈∫‘πÕ’√à«¡°—∫Õ—≈ø“∏“≈— -
´’‡¡’¬ 1 ‚¥¬¡’¢âÕ¡Ÿ≈∑“ß‚≈À‘µ«‘∑¬“· ¥ß‰«â„π µ“√“ß∑’Ë
2 ÷́Ëß∑ÿ°√“¬¡’§à“ MCV ·≈– MCH µË”·µà¡’§à“ RDW
 Ÿß°«à“ª°µ‘‡™àπ‡¥’¬«°—∫∑’Ë ‡§¬¡’√“¬ß“π‰«â·≈â«(12)

 à«πµ—«Õ¬à“ß 5 √“¬∑’Ë‡ªìπæ“À–Õ—≈ø“∏“≈—  ’́‡¡’¬ 1 √à«¡
°—∫æ“À–Œ’‚¡‚°≈∫‘πÕ’π—Èπ ¡’√–¥—∫Œ’‚¡‚°≈∫‘πÕ’Õ¬Ÿà„π
™à«ß√âÕ¬≈– 17.1 ± 2.9 ́ ÷ËßµË”°«à“ºŸâ∑’Ë‡ªìπæ“À–Œ’‚¡‚°≈-
∫‘πÕ’Õ¬à“ß‡¥’¬«(11,20)

µ“√“ß∑’Ë 1 · ¥ß≈”¥—∫‡∫ ¢Õß‰æ√‡¡Õ√å∑’Ë„™â„π°“√µ√«®À“¬’πÕ—≈ø“∏“≈—  ’́‡¡’¬ 1 ™π‘¥ SEA deletion ‚¥¬«‘∏’
real-time PCR √à«¡°—∫°“√«‘‡§√“–Àå melt curve æ√âÕ¡§à“ melting temperature (Tm) ¢Õß
‰æ√‡¡Õ√å·µà≈–™π‘¥
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«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
„πª√–‡∑»‰∑¬·≈–ª√–‡∑»Õ◊ËπÊ„π‡¢µ‡Õ‡™’¬

µ–«—πÕÕ°‡©’¬ß„µâ °“√¥”‡π‘πß“π„π‚ª√·°√¡°“√§«∫§ÿ¡
·≈–ªÑÕß°—π‚√§∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß®–¡ÿàß‡πâπ°“√
ªÑÕß°—π°“√‡°‘¥‚√§∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß 3 ™π‘¥ §◊Õ
‚Œ‚¡‰´°— Õ—≈ø“∏“≈— ´’‡¡’¬  ∫’µ“∏“≈— ´’‡¡’¬‡¡‡®Õ√å ·≈–
∫’µ“∏“≈—  ’́‡¡’¬ / Œ’‚¡‚°≈∫‘πÕ’(1) ‡ªÑ“À¡“¬ ”§—≠„π
°“√µ√«®°√Õß®÷ßÀ¡“¬∂÷ß°“√µ√«®§âπÀ“ºŸâ∑’Ë‡ªìπæ“À–
∑’Ë®–∑”„Àâ‡°‘¥‚√§∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß‡À≈à“π’È ´÷Ëß
ª√–°Õ∫¥â«¬ æ“À–Õ—≈ø“∏“≈— ´’‡¡’¬ 1 æ“À–∫’µ“
∏“≈—  ’́‡¡’¬ ·≈–ºŸâ∑’Ë¡’Œ’‚¡‚°≈∫‘πÕ’ ∑—Èß∑’Ë‡ªìπæ“À–·≈–
‚Œ‚¡‰´‚°∑ °“√µ√«®§—¥°√Õß‡∫◊ÈÕßµâπ‚¥¬∑—Ë«‰ªπ‘¬¡„™â«‘∏’
OF test À√◊Õ MCV √à«¡°—∫ DCIP µ—«Õ¬à“ß∑’Ë„Àâº≈
∫«°®“°°“√µ√«®°√Õß®–∂Ÿ° àß‰ªµ√«®À“™π‘¥·≈–ª√‘¡“≥
¢ÕßŒ’‚¡‚°≈∫‘πµàÕ‰ª ´÷Ëß®– “¡“√∂„Àâ°“√«‘π‘®©—¬
ºŸâ∑’Ë ‡ªìπæ“À–∫’µ“∏“≈— ´’‡¡’¬·≈–Œ’‚¡‚°≈∫‘πÕ’‰¥â

µ—«Õ¬à“ß√“¬„¥∑’Ë¡’ª√‘¡“≥ Hb A
2
 Õ¬Ÿà„π‡°≥±åª°µ‘

À√◊Õ¡’√–¥—∫ Hb E πâÕ¬°«à“√âÕ¬≈– 25 ®–∂Ÿ°π”‰ª
µ√«®À“¬’πÕ—≈ø“∏“≈—  ’́‡¡’¬ 1 ¥â«¬«‘∏’ PCR µàÕ‰ª ´÷Ëß
 à«π„À≠àπ‘¬¡µ√«®À“¬’πÕ—≈ø“∏“≈— ´’‡¡’¬ 1 ™π‘¥ SEA
deletion ́ ÷Ëßæ∫‰¥â∫àÕ¬°«à“™π‘¥ THAI deletion (5,10,11)

·π«∑“ß¥—ß°≈à“«π’È„™â‰¥âº≈¥’·≈– “¡“√∂§âπÀ“ºŸâ∑’Ë‡ªìπ
æ“À–¢Õß∏“≈— ´’‡¡’¬‡À≈à“π’È‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ ·µà
¡’ªí≠À“ ”§—≠Õ¬Ÿà∑’Ë§«“¡¬ÿàß¬“°¢Õß°“√µ√«®À“¬’π
Õ—≈ø“∏“≈—  ’́‡¡’¬ 1 ™π‘¥ SEA deletion ‚¥¬«‘∏’ PCR
´÷Ëß‰¡à “¡“√∂‡ªî¥„Àâ∫√‘°“√‰¥â„π∑ÿ°‚√ßæ¬“∫“≈·µà®–„™â
«‘∏’ àßµ—«Õ¬à“ß∑’Ë ß —¬‰ª¢Õ√—∫°“√µ√«®¬—ß»Ÿπ¬å∫√‘°“√
µ√«®µà“ßÊ∑’Ë¡’§«“¡æ√âÕ¡¡“°°«à“µ√«®„Àâ ´÷Ëß·¡â«à“°“√
µ√«®¬’πÕ—≈ø“∏“≈—  ’́‡¡’¬ 1 ®– “¡“√∂∑”‰¥â‰¡à¬“°π—°
‚¥¬«‘∏’ conventional GAP-PCR ·≈– “¡“√∂µ√«®
‰¥â‚¥¬µ√ß®“°‡≈◊Õ¥‚¥¬‰¡àµâÕß‡µ√’¬¡‡ªìπ¥’‡ÕÁπ‡Õ
°àÕπ(10,12) ·µà‡¡◊ËÕµâÕß∑”°“√µ√«®„π®”π«π‡ªìπµ—«Õ¬à“ß¡“°

µ“√“ß∑’Ë 2 º≈°“√µ√«®∑“ß‚≈À‘µ«‘∑¬“¢Õßµ—«Õ¬à“ß∑—Èß 22 √“¬∑’Ëµ√«®æ∫¬’πÕ—≈ø“∏“≈— ´’‡¡’¬ 1 ™π‘¥
SEAdeletion · ¥ß‡ªìπ¢âÕ¡Ÿ≈¥‘∫À√◊Õ mean ± standard deviation µ“¡§«“¡‡À¡“– ¡
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¡—°¡’ªí≠À“„π¢—ÈπµÕπ°“√«‘‡§√“–Àå¥â«¬«‘∏’Õ‘‡≈§‚µ√‚ø√’
´’ ¿“¬À≈—ß°“√∑” PCR  ‡æ◊ËÕ·¬°™π‘¥¢Õß¥’‡ÕÁπ‡Õ∑’Ë
‡æ‘Ë¡®”π«π‰¥â·≈–¬—ßµâÕß¡’¢—ÈπµÕπ°“√¬âÕ¡¥â«¬ “√
ethidium bromide ∑’Ë¡’Õ—πµ√“¬ ·≈–¬—ß∑”„Àâ‡ ’¬‡«≈“
 ‘Èπ‡ª≈◊Õß·√ßß“π·≈–Õ“®‡°‘¥§«“¡º‘¥æ≈“¥‰¥â¥â«¬
°“√µ√«®«‘π‘®©—¬∑’Ë√«¥‡√Á«¢÷Èπ‚¥¬‰¡àµâÕß¡’¢—ÈπµÕπ°“√
µ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ¿“¬À≈—ß®“°°“√∑” PCR ®÷ß‡ªìπ
·π«∑“ß°“√·°âªí≠À“∑’Ë¥’  ®÷ß‰¥â¡’°“√æ—≤π“‡∑§π‘§ real
time PCR ¢÷Èπ¡“„™âµ√«®·∑π ´÷Ëß®“°°“√»÷°…“æ∫«à“
·µà≈–«‘∏’∑’Ë‰¥â√—∫°“√æ—≤π“¢÷Èπ„Àâº≈°“√µ√«®∑’Ë∂Ÿ°µâÕß
√«¥‡√Á« ¡’§«“¡πà“‡™◊ËÕ∂◊Õ  “¡“√∂≈¥¿“√–ß“π„π°“√
µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√≈ß‰¥â¡“°·≈–‡√‘Ë¡π”¡“„™â„π
°“√¥”‡π‘πß“π·≈â«À≈“¬·Ààß‚¥¬‡©æ“–‡¡◊ËÕπ”¡“„™â
√à«¡°—∫√–∫∫°“√«‘‡§√“–Àå melt curve ·∫∫ high
resolution(16,17,21)

°“√»÷°…“§√—Èßπ’È‰¥âπ”À≈—°°“√¢Õß real-time PCR π’È
¡“æ—≤π“‡∑§π‘§°“√µ√«®À“¬’πÕ’≈ø“∏“≈— ´’‡¡’¬™π‘¥
SEA deletion(18) ‚¥¬°“√«‘‡§√“–Àå melt curve ¢Õß
º≈º≈‘µ¥’‡ÕÁπ‡Õ∑’Ë‰¥â®“°°“√∑” PCR ¥—¥·ª≈ß‚¥¬‡æ‘Ë¡
™‘Èπ à«π¢Õß X-chromosome ‡ªìπµ—«§«∫§ÿ¡¿“¬„π
¢ÕßªØ‘°‘√‘¬“ PCR º≈°“√»÷°…“æ∫«à“™‘Èπ à«π¥’‡ÕÁπ‡Õ
∑’Ë®”‡æ“–µàÕ¬’πÕ—≈ø“∏“≈— ´’‡¡’¬ 1 ·≈–™‘Èπ à«π®“°
X-chromosome ¡’≈—°…≥–¢Õß melt curve ∑’Ë¡’§à“ Tm
·µ°µà“ß°—πÕ¬à“ß™—¥‡®π (√Ÿª∑’Ë 1) ®÷ß “¡“√∂„Àâ°“√
«‘π‘®©—¬ºŸâ∑’Ë¡’¬’πÕ—≈ø“∏“≈— ´’‡¡’¬ 1 ‰¥â‚¥¬„™â™‘Èπ à«π®“°
X-chromosome ‡ªìπµ—«§«∫§ÿ¡ ®“°°“√π”‰ª»÷°…“„π
µ—«Õ¬à“ß∑’Ë ß —¬«à“®–¡’¬’πÕ—≈ø“∏“≈— ´’‡¡’¬ 1 ®”π«π 98
√“¬´÷Ëß‡ªìπµ—«Õ¬à“ß∑’Ë„Àâº≈∫«°®“°°“√µ√«®°√Õß‡∫◊ÈÕßµâπ
¥â«¬«‘∏’ OF test ·≈– MCV µ√«®æ∫ºŸâ∑’Ë¡’¬’π
Õ—≈ø“∏“≈— ´’‡¡’¬ 1 ®”π«π 22 √“¬ ‚¥¬„Àâº≈µ√ß°—∫
º≈°“√µ√«®¥â«¬«‘∏’ conventional GAP-PCR ª√–°Õ∫
¥â«¬ºŸâ∑’Ë‡ªìπæ“À–Õ—≈ø“∏“≈— ´’‡¡’¬ 1 ®”π«π 14 √“¬
ºŸâ∑’Ë‡ªìπ‚√§Œ’‚¡‚°≈∫‘π‡Õ™ 3 √“¬ ·≈–‡ªìπŒ’‚¡‚°≈∫‘πÕ’
√à«¡°—∫Õ—≈ø“∏“≈— ´’‡¡’¬ 1 ®”π«π 5 √“¬ ∑’Ë‡À≈◊ÕÕ’°
76 √“¬ µ√«®‰¡àæ∫¬’πÕ—≈ø“∏“≈— ´’‡¡’¬ 1 ·µàÕ¬à“ß„¥
·µàÕ“®‡ªìπæ“À–∏“≈— ´’‡¡’¬À√◊Õ§«“¡º‘¥ª°µ‘Õ¬à“ßÕ◊Ëπ

º≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“‡∑§π‘§ real-time PCR ∑’Ë
æ—≤π“¢÷Èππ’È “¡“√∂≈¥¿“√–ß“πµ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√
≈ß‰¥âÕ¬à“ß¡“° ·≈–‡™◊ËÕ«à“‡¡◊ËÕπ”‰ª„™â√à«¡°—∫°“√µ√«®
§—¥°√ÕßÕ¬à“ßßà“¬‡™àπ OF test À√◊Õµ√«®¥—™π’‡¡Á¥
‡≈◊Õ¥·¥ß ®– “¡“√∂„™â„π°“√µ√«®À“ºŸâ∑’Ë¡’¬’πÕ—≈ø“-
∏“≈—  ’́‡¡’¬ 1 ‰¥âÕ¬à“ß∂Ÿ°µâÕß·≈–√«¥‡√Á«  àß‡ √‘¡„Àâ
°“√¥”‡π‘πß“π§«∫§ÿ¡·≈–ªÑÕß°—π‚√§∏“≈— ´’‡¡’¬™π‘¥
√ÿπ·√ß “¡“√∂¥”‡π‘πß“π‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ¬‘Ëß¢÷Èπ

°‘µµ‘°√√¡ª√–°“»
°“√»÷°…“§√—Èßπ’È‰¥â√—∫°“√ π—∫ πÿπ∑ÿπÕÿ¥Àπÿπ°“√

«‘®—¬∫“ß à«π®“° ∫—≥±‘µ«‘∑¬“≈—¬ ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
·≈–»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘
°“√∑“ß°“√·æ∑¬å (»«ª.) §≥–‡∑§π‘§°“√·æ∑¬å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ ·≈–‚§√ß°“√‡§√◊Õ¢à“¬‡™‘ß°≈¬ÿ∑∏
‡æ◊ËÕ°“√º≈‘µ·≈–æ—≤π“Õ“®“√¬å„π ∂“∫—πÕÿ¥¡»÷°…“
 °Õ.
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