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∫∑§—¥¬àÕ
‰¥â∑”°“√»÷°…“ Gγ  Xmn I (-158 C → T) ‚æ≈’¡Õ√åøî ¡„πºŸâ∑’Ë‡ªìπ‚Œ‚¡´—¬°— Œ’‚¡‚°≈∫‘πÕ’ ®”π«π 131 √“¬

æ∫«à“¡’  Xmn I ‚æ≈’¡Õ√åøî ¡‡ªìπ·∫∫ (+ / +)  77 √“¬ (√âÕ¬≈– 58.8), (+ / -)  45 √“¬ (√âÕ¬≈– 34.3) ·≈–
(- / -)  9 √“¬ (√âÕ¬≈– 6.9) · ¥ß„Àâ‡ÀÁπ«à“®’π βE  —¡æ—π∏å°—∫≈—°…≥–  Gγ  Xmn I polymorphism ∑’Ë‡ªìπ∫«°
¡“°°«à“≈∫ ®“°π—Èπ‰¥â»÷°…“‡ª√’¬∫‡∑’¬∫ª√‘¡“≥Œ’‚¡‚°≈∫‘πÕ’, Œ’‚¡‚°≈∫‘π‡Õø ·≈–æ“√“¡‘‡µÕ√åÕ◊ËπÊ ¢Õß‡¡Á¥‡≈◊Õ¥·¥ß
¥â«¬ ∂‘µ‘ Kruskal Wallis One-way Analysis of Variance ·≈– Mann-Whitney U-Test „πºŸâ∑’Ë‡ªìπ
‚Œ‚¡ —́¬°— Œ’‚¡‚°≈∫‘πÕ’∑’Ë‰¡à¡’¬’π·ΩßÕ—≈ø“∏“≈—  ’́‡¡’¬ ·≈–‰¡à¡’¿“«–´’¥®“° “‡ÀµÿÕ◊Ëπ (Hb > 9 g/dl) ®”π«π 61
√“¬ ´÷Ëß¡’ Xmn I ‚æ≈’¡Õ√åøî ¡‡ªìπ·∫∫ (+ / +)  37 √“¬ (√âÕ¬≈– 60.7), (+ / -) 19 √“¬ (√âÕ¬≈– 31.1) ·≈–
(- / -) 5 √“¬ (√âÕ¬≈– 8.2) æ∫§à“¡—∏¬∞“π¢Õßª√‘¡“≥Œ’‚¡‚°≈∫‘πÕ’ ·≈–æ“√“¡‘‡µÕ√åÕ◊ËπÊ ¢Õß‡¡Á¥‡≈◊Õ¥·¥ß‰¡à
·µ°µà“ß°—π ·µàª√‘¡“≥Œ’‚¡‚°≈∫‘π‡Õø∑’Ë‰¥â®“°°“√µ√«®«—¥¥â«¬‡§√◊ËÕß HPLC (% Hb F) √«¡∑—Èß§à“∑’Ë‰¥â®“°°“√
§”π«≥‡ªìπ§à“§«“¡‡¢â¡¢âπ¢ÕßŒ’‚¡‚°≈∫‘π‡Õø„π‡≈◊Õ¥ (Hb F; mg/dl) ·≈–πÈ”Àπ—°‡©≈’Ë¬¢ÕßŒ’‚¡‚°≈∫‘π‡Õø„π
‡¡Á¥‡≈◊Õ¥·¥ß [MCHF (ng)] „π°≈ÿà¡ (+ / +) ´÷Ëß¡’§à“¡—∏¬∞“π‡∑à“°—∫ 3.6 %, 731.0 ng ·≈– 371.5 mg/dl
µ“¡≈”¥—∫  Ÿß°«à“°≈ÿà¡ (+ / -) ÷́Ëß¡’§à“¡—∏¬∞“π‡∑à“°—∫ 2.4 %, 455.0 ng ·≈– 255.5 mg/dl µ“¡≈”¥—∫ ·≈–°≈ÿà¡
(- / -) ÷́Ëß¡’§à“¡—∏¬∞“π‡∑à“°—∫ 2.5 %, 518.0 ng ·≈– 245.0 mg/dl µ“¡≈”¥—∫ Õ¬à“ß¡’π—¬ ”§—≠ ( p < 0.01) ·µà
√–À«à“ß°≈ÿà¡ (+ / -) ·≈– (- / -) ‰¡àµà“ß°—π · ¥ß„Àâ‡ÀÁπ«à“ Gγ Xmn I ‚æ≈’¡Õ√åøî ¡ (+ / +) ¡’§«“¡ —¡æ—π∏å°—∫
°“√‡æ‘Ë¡¢÷Èπ¢Õßª√‘¡“≥Œ’‚¡‚°≈∫‘π‡Õø„πºŸâ∑’Ë‡ªìπ‚Œ‚¡´—¬°— Œ’‚¡‚°≈∫‘πÕ’ Õ¬à“ß‰√°Áµ“¡¡’µ—«Õ¬à“ß®”π«πÀπ÷Ëß„π°≈ÿà¡
(+ / +) ∑’Ë¡’ª√‘¡“≥Œ’‚¡‚°≈∫‘π‡Õø‰¡à·µ°µà“ß®“°°≈ÿà¡ (+ / -) ·≈– (- / -) · ¥ß«à“Õ“®¡’ªí®®—¬Õ◊Ëπ√à«¡‡°’Ë¬«¢âÕß¥â«¬
´÷Ëßπà“®–‰¥â√—∫°“√»÷°…“µàÕ‰ª

§” ”§—≠ : XmnI ‚æ≈’¡Õ√åøî ¡, ‚Œ‚¡´—¬°— Œ’‚¡‚°≈∫‘πÕ’,  Œ’‚¡‚°≈∫‘π‡Õø
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Abstract
      The Gγ -Xmn I polymorphism (-158 C → T) in 131 subjects with homozygous Hb E were
investigated. The Xmn I (+/+), (+/-) and (-/-) patterns were identified in 77 (58.8 %), 45 (34.3 %) and
9 (6.9 %) cases, respectively. This result indicates that majority of βE globin genes are linked to the
Xmn I + allele. Among 61 cases of Hb E homozygote (Hb > 9 g/dl) who had (bE/bE, aa/aa) genotype,
37 (59.7 %), 20 (32.3 %) and 5 (8.0 %) cases had the Xmn I (+ / +), (+ / -) and (- / -) patterns,
respectively. The median levels of Hb E and other Rbc parameters in these groups were not difference.
However, the median levels of Hb F as determined by Hb-HPLC analysis, the MCHF (ng) and the Hb
F concentration (mg/dl) were significantly higher in the Xmn I (+ / +) group (3.6 %, 731.0 ng and 374.0
mg/dl) as compared to those with the Xmn I (+ / -) (2.4 %, 456.9 ng and 264.4 mg/dl) and the Xmn
I (- / -) (2.5 %, 518.0 ng and 245.0 mg/dl) at p-value < 0.01 using Kruskal Wallis One-way Analysis
of Variance and Mann-Whitney U-Test. No difference was found between the Xmn I (+ / -) and the Xmn
I (- / -) groups. Although the Gγ -Xmn I (+ / +) polymorphism is associated with high Hb F production
in Hb E homozygote, it is apparent that other factors requiring further investigation might also be
involved.

Key words :  Xmn I polymorphism, homozygous Hb E, Hb F

∫∑π”
Œ’‚¡‚°≈∫‘πÕ’ ‡ªìπŒ’‚¡‚°≈∫‘πº‘¥ª°µ‘∑’Ë‡°‘¥®“°°“√

°≈“¬æ—π∏ÿå¢Õß¬’π∫’µ“‚°≈∫‘π∑’Ëµ”·Àπàß‚§¥Õπ 26
(GAG-AAG) ∑”„Àâ°√¥Õ–¡‘‚π ‡ª≈’Ë¬π®“°‡¥‘¡ §◊Õ °√¥
°≈Ÿµ“¡‘§ (glutamic; Glu) ‰ª‡ªìπ‰≈´’π (lysine; Lys)(1)

ºŸâ∑’Ë‡ªìπæ“À–¢ÕßŒ’‚¡‚°≈∫‘πÕ’®–‰¡à¡’Õ“°“√´’¥(2) ·µà„π

ºŸâ∑’Ë‡ªìπŒ’‚¡‚°≈∫‘πÕ’‚Œ‚¡‰´‚°∑®–¡’Õ“°“√´’¥‡≈Á°πâÕ¬
·≈–®–µ√«®æ∫Œ’‚¡‚°≈∫‘π‡Õø„π‡≈◊Õ¥‰¥â„π™à«ß √âÕ¬≈–
3.6 ± 1.6(3) ´÷Ëß Ÿß°«à“ª°µ‘ · ¥ß„Àâ‡ÀÁπ«à“πà“®–¡’°“√
 √â“ß “¬·°¡¡“‚°≈∫‘π‡æ‘Ë¡¢÷Èπ‡æ◊ËÕ∑¥·∑π¬’π∫’µ“∑’Ë
º‘¥ª°µ‘‰ª ®“°°“√»÷°…“∑’Ëºà“π¡“æ∫«à“¥’‡ÕÁπ‡Õ‚æ≈’
¡Õ√åøî ¡ „π∫√‘‡«≥‚ª√‚¡‡µÕ√å¢Õß¬’π Gγ - globin ∑’Ë
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µ”·Àπàß -158  (C → T) ÷́Ëß “¡“√∂µ√«® Õ∫‰¥â
¥â«¬‡ÕÁπ‰´¡å Xmn I ¡’ à«π ”§—≠µàÕ°“√ —ß‡§√“–Àå
Œ’‚¡‚°≈∫‘π‡Õø¥â«¬ ‚¥¬¡’√“¬ß“πæ∫«à“°“√·∑π∑’Ë®“°
C → T ∑’Ëµ”·Àπàß -158 (Xmn I +) ¢Õß¬’π Gγ -
globin ¡’º≈µàÕÕ—µ√“ à«π Gγ/Aγ À√◊Õ Gγ/Gγ+Aγ ·≈–
°“√‡æ‘Ë¡¢÷Èπ¢ÕßŒ’‚¡‚°≈∫‘π‡Õø„π§πª°µ‘ ·≈–ºŸâ∑’Ë‡ªìπ
sickle cell anemia(4-6) °“√»÷°…“„π§√—Èßπ’È ®÷ß π„®
»÷°…“§«“¡∂’Ë (frequency) ¢Õß GγXmn I ‚æ≈’¡Õ√åøî
 ¡ „π°≈ÿà¡ª√–™“°√∑’Ë‡ªìπ‚Œ‚¡´—¬°— Œ’‚¡‚°≈∫‘πÕ’·≈–
»÷°…“§«“¡‡°’Ë¬«æ—π∏å√–À«à“ß Gγ Xmn I °—∫ª√‘¡“≥
Œ’‚¡‚°≈∫‘πÕ’ ·≈–Œ’‚¡‚°≈∫‘π‡Õø„πºŸâ∑’Ë‡ªìπ‚Œ‚¡´—¬°— 
Œ’‚¡‚°≈∫‘πÕ’ ´÷Ëßº≈®“°°“√»÷°…“®–‡ªìπª√–‚¬™πå„π
°“√»÷°…“ªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈µàÕ°“√‡æ‘Ë¡ª√‘¡“≥Œ’‚¡‚°∫‘π
‡Õø „πºŸâ∑’Ë¡’Œ’‚¡‚°≈∫‘πÕ’µàÕ‰ª

«‘∏’°“√»÷°…“
µ—«Õ¬à“ß‡≈◊Õ¥·≈–°“√µ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π

µ—«Õ¬à“ß∑’Ë»÷°…“‡ªìπµ—«Õ¬à“ß‡≈◊Õ¥¢ÕßºŸâ∑’Ë¡“√—∫∫√‘°“√
µ√«® complete blood count (CBC) ¥â«¬‡§√◊ËÕß
«‘‡§√“–Àå‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘ Coulter GEN System ·≈–
µ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π¥â«¬‡§√◊ËÕßµ√«®«‘‡§√“–ÀåŒ’‚¡
‚°≈∫‘πÕ—µ‚π¡—µ‘ HPLC (VariantTM, Modified β-thal
Short Program: Bio-Rad Laboratories, Hercules CA,
USA)  ∑’ËÀπà«¬®ÿ≈∑√√»πå«‘π‘®©—¬ ‚√ßæ¬“∫“≈»√’π§√‘π∑√å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ ∑’Ë¡’™π‘¥¢ÕßŒ’‚¡‚°≈∫‘π‡ªìπ EE
À√◊Õ EE/EF ®”π«π∑—Èß ‘Èπ 131 µ—«Õ¬à“ß °“√»÷°…“
§√—Èßπ’È‰¥âºà“π§«“¡‡ÀÁπ™Õ∫®“° §≥–°√√¡°“√®√‘¬∏√√¡
°“√«‘®—¬„π¡πÿ…¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ (HE 470826)

°“√µ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ
µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‡À≈◊Õ®“°°“√µ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈

∫‘π ∑ÿ°√“¬®–∂Ÿ°π”‰ª·¬°‡¡Á¥‡≈◊Õ¥¢“«‡æ◊ËÕπ”‰ª °—¥
¥’‡ÕÁπ‡Õ µ“¡«‘∏’¡“µ√∞“π π”‰ªµ√«®À“¬’πŒ’‚¡‚°≈∫‘π
Õ’·≈–Õ—≈ø“∏“≈— ´’‡¡’¬™π‘¥∑’Ëæ∫∫àÕ¬„πª√–‡∑»‰∑¬ ‡æ◊ËÕ
√–∫ÿ ®’‚π‰∑ªá(3) ®“°π—Èπµ—«Õ¬à“ß¥’‡ÕÁπ‡Õ∑’Ë‡À≈◊Õ ®–π”
‰ª»÷°…“ Gγ-Xmn I ‚æ≈’¡Õ√åøî ¡ ¥â«¬«‘∏’ polymerase

chain reaction - restriction fragment length
polymorphism (PCR-RFLP) (7)

º≈°“√»÷°…“
®“°µ—«Õ¬à“ß¥’‡ÕÁπ‡ÕºŸâ∑’Ë‡ªìπ‚Œ‚¡ —́¬°— Œ’‚¡‚°≈∫‘π

Õ’®”π«π 131 √“¬ æ∫ºŸâ∑’Ë¡’ Xmn I ‚æ≈’¡Õ√åøî ¡‡ªìπ
·∫∫ (+/+) ®”π«π 77 √“¬ (√âÕ¬≈– 58.8), (+/-) ®”π«π
45 √“¬ (√âÕ¬≈– 34.3) ·≈– (-/-) ®”π«π 9 √“¬
(√âÕ¬≈– 6.9) ‚¥¬‡¡◊ËÕ®”·π°‚Œ‚¡ —́¬°— Œ’‚¡‚°≈∫‘πÕ’
µ“¡®’‚π‰∑ªá∑’Ë Fucharoen G ·≈–§≥–(3) »÷°…“‰«â æ∫
§«“¡∂’Ë¢Õß Xmn I ‚æ≈’¡Õ√å øî ¡„π·µà≈–®’‚π‰∑ªá
¥—ß· ¥ß„π µ“√“ß∑’Ë 1 ®“°π—Èππ”‡©æ“–µ—«Õ¬à“ß∑’Ë‡ªìπ
‚Œ‚¡´—¬°— Œ’‚¡‚°≈∫‘πÕ’∑’Ë‰¡à¡’¬’π·ΩßÕ—≈ø“∏“≈—  ’́‡¡’¬
·≈–‰¡à¡’¿“«–´’¥®“° “‡ÀµÿÕ◊Ëπ (Hb > 9 gm/dl) ®”π«π
61 √“¬ ´÷Ëßæ∫ºŸâ∑’Ë¡’ Xmn I ‚æ≈’¡Õ√åøî ¡‡ªìπ (+ / +)
®”π«π 37 √“¬ (√âÕ¬≈– 60.7), (+/-) ®”π«π 19 √“¬
(√âÕ¬≈– 31.1) ·≈– (- / -) ®”π«π 5 √“¬ (√âÕ¬≈– 8.2)
‰ª«‘‡§√“–Àå‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫ª√‘¡“≥Œ’‚¡‚°≈∫‘πÕ’  Œ’‚¡‚°≈
∫‘π‡Õø ·≈–§à“æ“√“¡‘‡µÕ√åÕ◊ËπÊ ¢Õß‡¡Á¥‡≈◊Õ¥·¥ß
√–À«à“ß°≈ÿà¡∑’Ë¡’ Xmn I ‚æ≈’¡Õ√åøî ¡‡ªìπ (+/+), (+/-)
·≈– (- / -) ¥â«¬ ∂‘µ‘ Kruskal Wallis One-way Analysis
of Variance ·≈– Mann-Whitney U-Test æ∫«à“
ª√‘¡“≥Œ’‚¡°≈∫‘πÕ’ ·≈–æ“√“¡‘‡µÕ√åÕ◊ËπÊ ¢Õß‡¡Á¥‡≈◊Õ¥
·¥ß ‰¡à·µ°µà“ß°—π ·µàæ∫«à“ª√‘¡“≥Œ’‚¡‚°≈∫‘π‡Õø ∑’Ë
µ√«®«—¥®“°‡§√◊ËÕß HPLC ·≈–∑’Ë§”π«≥‡∑’¬∫°—∫æ“√“
¡‘‡µÕ√å¢Õß‡¡Á¥‡≈◊Õ¥·¥ß „π°≈ÿà¡ Xmn I ‚æ≈’¡Õ√åøî ¡
‡ªìπ (+/+)  Ÿß°«à“°≈ÿà¡ (+/-) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
∑’Ë P < 0.01 ·µà√–À«à“ß°≈ÿà¡ (+/-) °—∫°≈ÿà¡ (-/-) ¡’§à“
‰¡à·µ°µà“ß°—π ¥—ß· ¥ß„π µ“√“ß∑’Ë 2 ·≈– √Ÿª∑’Ë 1
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µ“√“ß∑’Ë 1 §«“¡∂’Ë¢Õß Gγ Xmn I polymorphism „πºŸâ∑’Ë‡ªìπ‚Œ‚¡ —́¬°— Œ’‚¡‚°≈∫‘πÕ’∑’Ë¡’·≈–‰¡à¡’¬’π·Ωß
Õ—≈ø“-∏“≈— ´’‡¡’¬ ®”·π°µ“¡®’‚π‰∑ªá„πµ—«Õ¬à“ß 131 √“¬
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µ“√“ß∑’Ë 2  §à“¡—∏¬∞“π (interquartile range) ¢Õßª√‘¡“≥Œ’‚¡‚°≈∫‘πÕ’  Œ’‚¡‚°≈∫‘π‡Õø ·≈–æ“√“¡‘‡µÕ√å¢Õß
‡¡Á¥‡≈◊Õ¥·¥ß„π°≈ÿà¡µ—«Õ¬à“ß‚Œ‚¡´—¬°— Œ’‚¡‚°≈∫‘πÕ’∑’Ë‰¡à¡’¬’π·ΩßÕ—≈ø“∏“≈— ´’‡¡’¬√à«¡°—∫‰¡à¡’¿“«–
´’¥®“° “‡ÀµÿÕ◊Ëπ (Hb > 9 g/d) ®”π«π 61 √“¬ ®”·π°µ“¡ Xmn I polymorphism
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√Ÿª∑’Ë 1 · ¥ß°“√°√–®“¬¢Õß A ª√‘¡“≥Œ’‚¡‚°≈∫‘π‡Õø ∑’Ëµ√«®«—¥¥â«¬‡§√◊ËÕß HPLC [HbF (%)] B §«“¡
‡¢â¡¢âπ¢ÕßŒ’‚¡‚°≈∫‘π‡Õø [Hb F (mg/dl)] ·≈– C πÈ”Àπ—°‡©≈’Ë¬¢ÕßŒ’‚¡‚°≈∫‘π‡Õø„π‡¡Á¥‡≈◊Õ¥·¥ß
[MCHF(ng)] ®”·π°µ“¡√Ÿª·∫∫¢Õß Xmn I polymorphism „π°≈ÿà¡µ—«Õ¬à“ß‚Œ‚¡´—¬°— Œ’‚¡‚°≈∫‘πÕ’∑’Ë
‰¡à¡’¬’π·ΩßÕ—≈ø“-∏“≈— ´’‡¡’¬·≈–‰¡à¡’¿“«–´’¥®“° “‡ÀµÿÕ◊Ëπ (Hb > 9 g/d) ®”π«π 61 √“¬ µ—«‡≈¢„π
¿“æ· ¥ß§à“¡—∏¬∞“π
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«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
     ®“°º≈°“√»÷°…“§«“¡∂’Ë¢Õß Gγ Xmn I ‚æ≈’¡Õ√å
øî ¡„πºŸâ∑’Ë‡ªìπ‚Œ‚¡´—¬°— Œ’‚¡‚°≈∫‘πÕ’ ∑—Èß∑’Ë¡’·≈–‰¡à¡’
¬’π·ΩßÕ—≈ø“-∏“≈— ´’‡¡’¬ æ∫«à“ à«π„À≠à¡’‚æ≈’¡Õ√åøî ¡
‡ªìπ·∫∫∫«° ́ ÷Ëß·µ°µà“ß®“°°≈ÿà¡∑’Ë¡’Œ’‚¡‚°≈∫‘π‡ªìπ™π‘¥
A

2
A ®“°°“√»÷°…“¢Õß ≈≈π“  π—π∑°“√≥å (unpublished

data) ∑—ÈßÀ¡¥ 64 √“¬ ́ ÷Ëßæ∫«à“¡’ Xmn I ‚æ≈’¡Õ√åøî ¡
‡ªìπ (+ / +) ®”π«π 4 √“¬ (6.3 %), (+ / -) ®”π«π 26
√“¬ (40.6 %) ·≈– (- / -)  ®”π«π 34 √“¬ (53.1 %)
· ¥ß„Àâ«à“ ¬’πŒ’‚¡‚°≈∫‘πÕ’ (Gγ gene) ‡™◊ËÕ¡µàÕ
(linkage) °—∫ Gγ Xmn I ‚æ≈’¡Õ√åøî ¡∑’Ë‡ªìπ∫«°
¡“°°«à“≈∫ ¥—ßπ—ÈπÀ“° ¡¡ÿµ‘∞“π∑’Ë«à“ Gγ Xmn I
‚æ≈’¡Õ√åøî ¡∑’Ë‡ªìπ∫«° ‡°’Ë¬«æ—π∏å°—∫°“√‡æ‘Ë¡¢÷Èπ¢Õß
ª√‘¡“≥Œ’‚¡‚°≈∫‘π‡Õø(4-6) ‡ªìπ®√‘ß ºŸâ∑’Ë¡’Œ’‚¡‚°≈∫‘πÕ’
°Á®–¡’‚Õ°“ ∂Ÿ°‡Àπ’Ë¬«π”„Àâ¡’ª√‘¡“≥Œ’‚¡‚°≈∫‘π‡Õø
 Ÿß¢÷Èπ„π —¥ à«π∑’Ë¡“°°«à“§πª°µ‘ ·µà‡æ◊ËÕ‡ªìπ°“√æ‘ Ÿ®πå
„Àâ‰¥â°àÕπ«à“ Gγ Xmn I ‚æ≈’¡Õ√åøî ¡∑’Ë‡ªìπ∫«°‡°’Ë¬«æ—π∏å
°“√°“√‡æ‘Ë¡¢÷Èπ¢Õßª√‘¡“≥Œ’‚¡‚°≈∫‘π‡Õø„πºŸâ∑’Ë¡’¬’π
βE ºŸâ«‘®—¬®÷ß‰¥â∑”°“√«‘‡§√“–Àåª√‘¡“≥ Œ’‚¡‚°≈∫‘πÕ’
Œ’‚¡‚°≈∫‘π‡Õø ·≈–æ“√“¡‘‡µÕ√åÕ◊ËπÊ ¢Õß‡¡Á¥‡≈◊Õ¥·¥ß
„πºŸâ∑’Ë‡ªìπ‚Œ‚¡´—¬°— Œ’‚¡‚°≈∫‘πÕ’ ∑’Ë¡’ Gγ Xmn I
‚æ≈’¡Õ√åøî ¡‡ªìπ·∫∫ (+/+), (+/-) ·≈– (-/-)
‡ª√’¬∫‡∑’¬∫°—π ·µà‡π◊ËÕß®“°ºŸâ∑’Ë‡ªìπ‚Œ‚¡ —́¬°— Œ’‚¡‚°≈∫‘π
Õ’ ∑’Ë¡’¬’π·ΩßÕ—≈ø“-∏“≈— ´’‡¡’¬  “¬Õ—≈ø“‚°≈∫‘π¡’
ª√‘¡“≥≈¥≈ß´÷ËßÕ“®‰ª¡’º≈∑”„Àâ —¥ à«π¢Õßª√‘¡“≥
Œ’‚¡‚°≈∫‘πÕ’ °—∫Œ’‚¡‚°≈∫‘π‡Õø‡ª≈’Ë¬π·ª≈ß‰ª®“°¿“«–
∑’Ë ‰¡à¡’¬’π·ΩßÕ—≈ø“-∏“≈— ´’‡¡’¬ ‡À¡◊Õπ∑’Ëæ∫„πæ“À–
Œ’‚¡‚°≈∫‘π Õ’ ∑’Ë¡’¬’π·ΩßÕ—≈ø“∏“≈— ´’‡¡’¬ 1 ·≈â«‰ª¡’
º≈∑”„Àâª√‘¡“≥Œ’‚¡‚°≈∫‘πÕ’¢ÕßºŸâ∑’Ë¡’¬’π·ΩßµË”°«à“ºŸâ∑’Ë
‰¡à¡’¬’π·Ωß(2) ª√–°Õ∫°—∫¡’√“¬ß“πæ∫«à“¿“«–´’¥∑’Ë àßº≈
„Àâ¡’°“√‡√àß √â“ß‡¡Á¥‡≈◊Õ¥·¥ß (stress erythro- poiesis)
Õ“®‡ªìπªí®®—¬Àπ÷Ëß∑’Ë∑”„Àâ Œ’‚¡‚°≈∫‘π‡Õø¡’ª√‘¡“≥ Ÿß
¢÷Èπ(8) ºŸâ«‘®—¬®÷ß‰¥â‡≈◊Õ°‡Õ“‡©æ“–µ—«Õ¬à“ß∑’Ë‡ªìπ‚Œ‚¡´—¬°— 
Œ’‚¡‚°≈∫‘πÕ’∑’Ë‰¡à¡’¬’π·ΩßÕ—≈ø“∏“≈— - ’́‡¡’¬ ·≈–‰¡à´’¥
¡“° (Hb > 9 gm/dl) ®”π«π 61 √“¬ ´÷Ëß¡’ Gγ Xmn I
‚æ≈’¡Õ√åøî ¡‡ªìπ (+ / +), (+ / -) ·≈– (- / -) ®”π«π

37 √“¬ (√âÕ¬≈– 60.7), 19 √“¬ (√âÕ¬≈– 31.1) ·≈– 5
√“¬ (√âÕ¬≈– 8.2) µ“¡≈”¥—∫ ‰ª«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫
‚¥¬„™â ∂‘µ‘ Kruskal Wallis One-way Analysis of
Variance æ∫«à“æ“√“¡‘‡µÕ√åµà“ßÊ ¢Õß‡¡Á¥‡≈◊Õ¥·¥ß √«¡
∑—Èßª√‘¡“≥Œ’‚¡‚°≈∫‘πÕ’ ‰¡à·µ°µà“ß°—π (p > 0.03) ·µà
æ∫«à“ª√‘¡“≥Œ’‚¡‚°≈∫‘π‡Õø ́ ÷Ëßª√–°Õ∫¥â«¬§à“√âÕ¬≈–
¢Õßª√‘¡“≥Œ’‚¡‚°≈∫‘π‡Õø∑’Ëµ√«®«—¥®“°‡§√◊ËÕß HPLC
(% Hb F)  §à“§«“¡‡¢â¡¢âπ¢ÕßŒ’‚¡‚°≈∫‘π‡Õø„π‡≈◊Õ¥
[Hb F (mg/dl)] ·≈–πÈ”Àπ—°‡©≈’Ë¬¢ÕßŒ’‚¡‚°≈∫‘π‡Õø
„π‡¡Á¥‡≈◊Õ¥·¥ß [MCHF (ng)] ·µ°µà“ß°—πÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ (p = 0.006, 0.005 ·≈– 0.010 µ“¡
≈”¥—∫) ¥—ß· ¥ß„πµ“√“ß∑’Ë 2 ·≈–‡¡◊ËÕπ”‰ª∑¥ Õ∫
§«“¡·µ°µà“ß√–À«à“ß°≈ÿà¡‚¥¬„™â ∂‘µ‘ Mann-Whitney
U-Test æ∫«à“ª√‘¡“≥Œ’‚¡‚°≈∫‘π‡Õø∑’Ë‰¥â®“°°“√µ√«®
«—¥¥â«¬‡§√◊ËÕß HPLC (% Hb F) §«“¡‡¢â¡¢âπ¢Õß
Œ’‚¡‚°≈∫‘π‡Õø„π‡≈◊Õ¥ [HbF (mg/dl)] ·≈–πÈ”Àπ—°
‡©≈’Ë¬¢ÕßŒ’‚¡‚°≈∫‘π‡Õø„π‡¡Á¥‡≈◊Õ¥·¥ß [MCHF (ng)]
„π°≈ÿà¡ (+ / +) ´÷Ëß¡’§à“¡—∏¬∞“π‡∑à“°—∫ 3.6 %, 371.5
mg/dl ·≈– 731.0 ng, µ“¡≈”¥—∫ ¡’§à“ Ÿß°«à“°≈ÿà¡
(+ / -) ́ ÷Ëß¡’§à“‡∑à“°—∫ 2.4 %, 255.5 mg/dl ·≈– 455.0
ng µ“¡≈”¥—∫ ·≈–°≈ÿà¡ (- / -) ´÷Ëß¡’§à“‡∑à“°—∫ 2.5 %,
245.0 mg/dl ·≈– 518.0 ng µ“¡≈”¥—∫ Õ¬à“ß¡’
π—¬ ”§—≠∑’Ë p < 0.01 · ¥ß„Àâ‡ÀÁπ«à“ Gγ Xmn I ‚æ
≈’¡Õ√åøî ¡∑’Ë‡ªìπ∫«° ‡°’Ë¬«æ—π∏å°“√°“√‡æ‘Ë¡¢÷Èπ¢Õß
ª√‘¡“≥Œ’‚¡‚°≈∫‘π‡Õø„πºŸâ∑’Ë¡’¬’π βE ®√‘ß  Õ¥§≈âÕß
°—∫°“√»÷°…“¢Õß Miller BA ·≈–§≥–(9) ÷́Ëß‰¥â»÷°…“
„πºŸâªÉ«¬™“«´“Õÿ¥‘Õ“√–‡∫’¬∑’ËªÉ«¬‡ªìπ sickle cell anemia
∑’Ë¡’√–¥—∫Œ’‚¡‚°≈∫‘π‡Õø Ÿß ·≈–„π§πª°µ‘ æ∫«à“°“√
·∑π∑’Ë®“° C→T ∑’Ëµ”·Àπàßπ‘«§≈’‚Õ‰∑¥å -158 π’È¡’
º≈µàÕ°“√‡æ‘Ë¡Œ’‚¡‚°≈∫‘π‡Õø„π¿“«–∑’Ë¡’ hemolytic
stress ·≈–√“¬ß“π¢Õß Gilman ·≈– Huisman ÷́Ëß
æ∫«à“°“√·∑π∑’Ë C→T ∑’Ëµ”·Àπàß -158 ¢Õß¬’π Gγ- π’È
‡ªìπ‚æ≈’¡Õ√åøî ¡∑’Ë‡æ‘Ë¡Õ—µ√“ à«π Gγ/Gγ+Aγ „π§π
ª°µ‘·≈–¡’Õ‘∑∏‘æ≈µàÕ°“√‡æ‘Ë¡Œ’‚¡‚°≈∫‘π‡Õø„πºŸâ∑’Ë‡ªìπ
sickle cell anemia ‡™àπ°—π(4) ®÷ß‡ªìπ‰ª‰¥â«à“ºŸâªÉ«¬‚√§
∫’µ“∏“≈—  ’́‡¡’¬/Œ’‚¡‚°≈∫‘πÕ’ ∑’Ë¬’π βE  ‡™◊ËÕ¡‚¬ßÕ¬Ÿà°—∫
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Gγ Xmn I ‚æ≈’¡Õ√åøî ¡∑’Ë‡ªìπ∫«°®–¡’ª√‘¡“≥Œ’‚¡‚°≈∫‘π
‡Õø Ÿß¢÷Èπ ·≈â«‰ª¡’º≈∑”„Àâ§«“¡√ÿπ·√ß¢Õß‚√§≈¥≈ß
§≈â“¬°—∫°“√»÷°…“¢Õß Bandyopadhyay S ·≈–§≥–
´÷Ëßæ∫«à“°“√¡’ Xmn I polymorphism (+/+)
¡’§«“¡ —¡æ—π∏å°—∫‚√§∫’µ“∏“≈— ´’‡¡’¬∑’Ë¡’Õ“°“√‰¡à
√ÿπ·√ß(11) ·≈–¡’ª√–‚¬™πå „π°“√™à«¬æ¬“°√≥å‚√§„π
ºŸâªÉ«¬‚√§‚Œ‚¡´—¬°— ∫’µ“∏“≈— ´’‡¡’¬‰¥â (12)

 à«π°≈ÿà¡ Xmn I ‚æ≈’¡Õ√åøî ¡‡ªìπ·∫∫ (- / -) ¡’
®”π«πµ—«Õ¬à“ßπâÕ¬ ·µà°Á‡ÀÁπ·π«‚πâ¡®–‰¡à·µ°µà“ß
®“°°≈ÿà¡ (+ / -) (µ“√“ß∑’Ë 2 ·≈– √Ÿª∑’Ë 2) ®÷ßÕ“®‡ªìπ
‰ª‰¥â«à“º≈¢Õß βE Õ—≈≈’≈∑’Ë¡’ Xmn I ‚æ≈’¡Õ√åøî ¡‡ªìπ
∫«°Õ—≈≈’≈‡¥’¬« àßº≈µàÕ°“√ —ß‡§√“–ÀåŒ’‚¡‚°≈∫‘π‡Õø
‰¡à‰¥â‡µÁ¡∑’Ë‡∑à“°—∫ Xmn I ‚æ≈’¡Õ√åøî ¡‡ªìπ∫«°∑—Èß 2
Õ—≈≈’≈  Õ¬à“ß‰√°Áµ“¡„π‚Œ‚¡´—¬°— Œ’‚¡‚°≈∫‘πÕ’∑’Ë¡’ Xmn
I ‚æ≈’¡Õ√åøî ¡‡ªìπ·∫∫ (+/+) ∫“ß√“¬¡’ª√‘¡“≥
Œ’‚¡‚°≈∫‘π‡ÕøµË”°«à“§à“¡—∏¬∞“π¢Õß°≈ÿà¡ (+ / -) ·≈–
(- / -) ®÷ßÕ“®‡ªìπ‰ª‰¥â«à“°“√∑’Ë βE Õ—≈≈’≈ ∑’Ë¡’ Xmn I
‚æ≈’¡Õ√åøî ¡‡ªìπ∫«° ®– àßº≈µàÕ°“√ —ß‡§√“–ÀåŒ’‚¡
‚°≈∫‘π‡Õø‰¥â¡“°π—Èπ Õ“®®–µâÕß¡’ªí®®—¬Õ◊Ëπ¡“√à«¡¥â«¬
´÷Ëßπà“®–‰¥â√—∫°“√»÷°…“µàÕ‰ª

°‘µµ‘°√√¡ª√–°“»
°“√»÷°…“§√—Èßπ’È ‰¥â√—∫°“√ π—∫ πÿπ®“°ΩÉ“¬«‘®—¬

·≈–∫—≥±‘µ«‘∑¬“≈—¬ ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
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