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chromatography (HPLC), low pressure liquid chromatography (LPLC) À√◊Õ capillary zone electrophoresis (CZE)
‚¥¬‡§√◊ËÕß®–∑”°“√·¬°Œ’‚¡‚°≈∫‘π™π‘¥µà“ßÊÕÕ°®“°°—πæ√âÕ¡°—∫«—¥ª√‘¡“≥Œ’‚¡‚°≈∫‘π·µà≈–™π‘¥∑’Ë·¬°‰¥â¥â«¬‡§√◊ËÕß«—¥°“√
¥Ÿ¥°≈◊π· ß∑’Ëµ‘¥µ—ÈßÕ¬Ÿà¿“¬„πµ—«‡§√◊ËÕß ·≈â«√“¬ß“πº≈ÕÕ°¡“‡ªìπ¿“æ°“√·¬°Œ’‚¡‚°≈∫‘πæ√âÕ¡ª√‘¡“≥¢ÕßŒ’‚¡‚°≈∫‘π∑’Ëµ√«®
«—¥‰¥â‡√’¬°«à“ chromatogram À√◊Õ electrophoregram ®“°π—ÈπºŸâªØ‘∫—µ‘ß“π®–µâÕß∑”Àπâ“∑’Ë·ª≈º≈°“√µ√«®‡æ◊ËÕ„Àâ°“√«‘π‘®
©—¬∏“≈— ´’‡¡’¬‡Õß ´÷Ëß°“√·ª≈º≈°“√µ√«®π’È µâÕßÕ“»—¬§«“¡√Ÿâ§«“¡‡¢â“„®¢ÕßºŸâªØ‘∫—µ‘ß“π∑—Èß„π à«π¢ÕßÀ≈—°°“√°“√∑”ß“π
¢Õß‡§√◊ËÕßÕ—µ‚π¡—µ‘∑’Ë„™â·≈–Õß§å§«“¡√Ÿâæ◊Èπ∞“π‡°’Ë¬«°—∫°“√‡°‘¥‚√§∏“≈— ´’‡¡’¬´÷Ëß‡ªìπ§«“¡º‘¥ª°µ‘∑“ßæ—π∏ÿ°√√¡¢ÕßŒ’‚¡‚°≈∫‘π
∑’Ë¡’§«“¡À≈“°À≈“¬·≈–Õÿ∫—µ‘°“√≥å Ÿß¡“°„πª√–™“°√‰∑¬ ®÷ß®– “¡“√∂„Àâ°“√«‘π‘®©—¬‰¥âÕ¬à“ß∂Ÿ°µâÕß πÕ°®“°π’È°“√„™â¢âÕ¡Ÿ≈
æ◊Èπ∞“π¢Õßµ—«Õ¬à“ß‡≈◊Õ¥∑’Ëµ√«®´÷Ëßª√–°Õ∫¥â«¬ Õ“¬ÿ Õ“°“√∑“ß§≈‘π‘° ª√–«—µ‘°“√√—∫‡≈◊Õ¥ ·≈–º≈°“√µ√«®§—¥°√Õß ¡“√à«¡
„π°“√·ª≈º≈ ®–™à«¬„Àâ°“√·ª≈º≈¡’§«“¡∂Ÿ°µâÕß¡“°¬‘Ëß¢÷Èπ

§” ”§—≠:    ∏“≈— ´’‡¡’¬, °“√µ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π, °“√·ª≈º≈
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Abstract
At present hemoglobin (Hb) analysis is mainly performed using automated hemoglobin analyzer based on either

high pressure liquid chromatography (HPLC), low pressure liquid chromatography (LPLC) or capillary zone
electrophoresis (CZE). These automated Hb analyzers separate each Hb and quantify its amount by built
in spectrophotometric determination. Hb chromatogram or electrophoregram as well as the amount of each Hb
are shown and could be printed. Interpretation of the result of Hb analysis is usually made by investigator who
performs the test. Accurate interpretation and diagnosis require basic knowledge on both the principle of
the machine used and the heterogeneity of thalassemia which is the most common inherited genetic disorder
in Thailand. Using subject information including age, clinically signs and symptoms, history of blood transfusion
and the result of initial screening test in this interpretation and diagnosis should help in providing more accurate
interpretation and diagnosis of common forms of thalassemia.

Keywords:  Thalassemia, Hemoglobin analysis, Interpretation
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°“√µ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘πÀ√◊Õ∑’Ëπ‘¬¡‡√’¬°«à“°“√µ√«®
À“™π‘¥Œ’‚¡‚°≈∫‘π (Hb typing) ‡ªìπ°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘
°“√‡æ◊ËÕ°“√«‘π‘®©—¬∏“≈— ´’‡¡’¬ ª√–°Õ∫¥â«¬°“√µ√«®·¬°
™π‘¥Œ’‚¡‚°≈∫‘π °“√µ√«®«—¥ª√‘¡“≥ Hb A

2
 ·≈–°“√µ√«®

«—¥ª√‘¡“≥ Hb F ‡∑§π‘§¥—Èß‡¥‘¡∑’Ë‰¥â¡“µ√∞“πª√–°Õ∫¥â«¬
°“√·¬°™π‘¥Œ’‚¡‚°≈∫‘π¥â«¬°√–· ‰øøÑ“ºà“πµ—«°≈“ß∑’Ë‡ªìπ·ªÑß
(starch gel electrophoresis)(1-3) °“√µ√«®«—¥ª√‘¡“≥
Hb A

2
 ¥â«¬«‘∏’‰¡‚§√§Õ≈—¡πå‚§√¡“‚µ°√“øï∑’Ë∑”¥â«¬¡◊Õ

(manual micro-column chromatography)(4-6) ·≈–°“√
µ√«®«—¥ª√‘¡“≥ Hb F ¥â«¬«‘∏’∑”≈“¬Œ’‚¡‚°≈∫‘π¥â«¬¥à“ß
(alkali denaturation test)(7) °“√µ√«®¥â«¬«‘∏’ starch gel
electrophoresis ∑’Ë„Àâº≈°“√µ√«µ¥’·µà¡’¢âÕ‡ ’¬∑’ËµâÕß∑”°“√
‡µ√’¬¡·ªÑß„Àâ‡ªìπ‡®≈„À¡à∑ÿ°§√—Èß∑’Ë∑” ¡’¢—ÈπµÕπ∑’Ë¬ÿàß¬“°
„™â‡«≈“„π°“√‡µ√’¬¡‡®≈·≈–·¬°¥â«¬°√–· ‰øøÑ“π“π
®÷ß‰¡à§àÕ¬¡’ºŸâπ‘¬¡„™â ·≈–‡ª≈’Ë¬π‰ª„™â·ºàπ‡´≈≈Ÿ‚≈ Õ–´’‡µ∑
¡“‡ªìπµ—«°≈“ß·¬°Œ’‚¡‚°≈∫‘π·∑π (cellulose acetate
electrophoresis)(8) ∑—Èß starch gel ·≈– cellulose acetate
electrophoresis ‡ªìπ°“√·¬°Œ’‚¡‚°≈∫‘π„π∫—ø‡øÕ√å∑’Ë‡ªìπ¥à“ß
(alkali buffer) Œ’‚¡‚°≈∫‘π®÷ß‡§≈◊ËÕπ∑’Ë®“°¢—È«≈∫‡¢â“À“¢—È«∫«°
¥—ßπ—Èπ Hb A ´÷Ëß¡’ª√–®ÿ≈∫¡“°°«à“ Hb F ·≈– Hb A

2

®÷ß‡§≈◊ËÕπ∑’Ë‡¢â“„°≈â¢—È«∫«°¡“°°«à“ Hb F ·≈– Hb A
2
 ‚¥¬¡’

≈”¥—∫°“√‡√’¬ßµ—«¢ÕßŒ’‚¡‚°≈∫‘π∑’Ëæ∫∫àÕ¬„πª√–‡∑»‰∑¬
¥—ß· ¥ß„π √Ÿª∑’Ë 1 °“√√“¬ß“π™π‘¥Œ’‚¡‚°≈∫‘π∑’Ë·¬°‰¥â
®÷ß‡ªìπ°“√√“¬ß“π‚¥¬‡¢’¬π‡√’¬ß≈”¥—∫®“°¢—È«≈∫‰ª¬—ß¢—È«∫«°
‡™àπ A

2
A, EA, EFA, EABartûs, Constant Spring A

2
A Bartûs H

‡ªìπµâπ ‚¥¬„πºŸâ∑’Ë¡’Õ“¬ÿ¡“°°«à“ 1-2  ªï ‡¡◊ËÕ “¬∫’µ“‚°≈∫‘π
(β-globin) ¡’°“√· ¥ßÕÕ°‰¥âÕ¬à“ß ¡∫Ÿ√≥å·≈â« ®–¡’Œ’‚¡‚°≈∫‘π
3 ™π‘¥„π°√–· ‡≈◊Õ¥¢Õß§πª°µ‘ §◊Õ Hb A (α

2
β

2
) ª√–¡“≥

√âÕ¬≈– 96  Hb A
2
 (α

2
δ

2
) ª√–¡“≥√âÕ¬≈– 3.5 ·≈– Hb F

(α
2
γ

2
) πâÕ¬°«à“√âÕ¬≈– 1 (9,10) ‡¡◊ËÕπ”‰ª∑”°“√·¬°™π‘¥

¥â«¬°√–· ‰øøÑ“ Hb F ´÷Ëß¡’ª√‘¡“≥πâÕ¬¡“°ª√–°Õ∫°—∫
¡’ª√–®ÿ≈∫πâÕ¬°«à“ Hb A ‡æ’¬ß‡≈Á°πâÕ¬ ·∂∫¢Õß Hb F
®÷ßÕ“® ấÕπÕ¬Ÿà°—∫ Hb A ‰¥â „π‡≈◊Õ¥§πª°µ‘‡¡◊ËÕ·¬°¥â«¬
°√–· ‰øøÑ“ ®÷ß‡ÀÁπ·∂∫¢ÕßŒ’‚¡‚°≈∫‘π·¬°°—πÕ¬Ÿà™—¥‡®π
2 ·∂∫ §◊Õ ·∂∫¢Õß Hb A

2
 ‡ªìπ·∂∫∫“ßÕ¬Ÿà„°≈â¢—È«≈∫ ·≈–

·∂∫¢Õß Hb A ÷́Ëß‡ªìπ·∂∫Àπ“Õ¬Ÿà„°≈â¢—È«∫«° ®÷ß√“¬ß“πº≈«à“
A

2
A  °“√µ√«®·¬°™π‘¥Œ’‚¡‚°≈∫‘π¥â«¬°√–· ‰øøÑ“¥—ß°≈à“«π’È

‰¡à “¡“√∂√–∫ÿª√‘¡“≥Œ’‚¡‚°≈∫‘π·µà≈–™π‘¥‰¥âÕ¬à“ß∂Ÿ°µâÕß
®÷ß®”‡ªìπµâÕß∑”°“√µ√«®«—¥ª√‘¡“≥ Hb A

2
 ·≈– Hb F

µàÕ‰ª¥â«¬«’∏’Õ◊Ëπ ‡æ◊ËÕª√–‡¡‘π«à“¡’ª√‘¡“≥‡ªìπª°µ‘¥â«¬À√◊Õ‰¡à
∑”„Àâ¡’¢—ÈπµÕπ°“√µ√«®∑’Ë¬ÿàß¬“°‡æ‘Ë¡¢÷Èπ

√Ÿª∑’Ë 1 ¿“æ· ¥ß°“√·¬°™π‘¥Œ’‚¡‚°≈∫‘π¥â«¬°√–· ‰øøÑ“∫π·ºàπ celluolse acetate
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π—∫µ—Èß·µàªï æ.». 2540 ‡ªìπµâπ¡“ ª√–‡∑»‰∑¬‰¥â¡’
°“√π”‡¢â“‡§√◊ËÕßµ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘πÕ—µ‚π¡—µ‘∑’Ë “¡“√∂
·¬°™π‘¥·≈–µ√«®«—¥ª√‘¡“≥¢ÕßŒ’‚¡‚°≈∫‘π·µà≈–™π‘¥‰¥â
æ√âÕ¡°—π ‚¥¬Õ“»—¬À≈—°°“√ liquid chromatography ÷́Ëß¡’
∑—Èß·∫∫ high pressure liquid chromatography (HPLC)(11,12)

·≈– low pressure liquid chromatography (LPLC)(13)

·≈–≈à“ ÿ¥„πªï æ.». 2550 ‡ªìπµâπ¡“¡’°“√π”‡¢â“‡§√◊ËÕßµ√«®
«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘πÕ—µ‚π¡—µ‘‚¥¬„™âÀ≈—°°“√·¬°¥â«¬
°√–· ‰øøÑ“§«“¡µà“ß»—°¬å Ÿß„πÀ≈Õ¥·°â«π”‰øøÑ“¢π“¥®‘Î«
(capillary electrophoresis)(14) ‡¢â“¡“Õ’° ¢âÕ¥’¢Õß‡§√◊ËÕßµ√«®
«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘πÕ—µ‚π¡—µ‘‡À≈à“π—Èπ §◊Õ §«“¡ –¥«° √«¥‡√Á«
„π°“√ªØ‘∫—µ‘ß“π √«¡∑—Èß§à“°“√µ√«®«—¥ª√‘¡“≥Œ’‚¡‚°≈∫‘π
™π‘¥µà“ßÊ ∑’Ë·¬°‰¥â ¡’§«“¡∂Ÿ°µâÕß·¡àπ¬”°«à“«‘∏’°“√∑”¥â«¬¡◊Õ
¢≥–‡¥’¬«°—π°Á¡’ªí≠À“∑’Ëµ“¡¡“®“°§«“¡À≈“°À≈“¬
¢Õß‡∑§‚π‚≈¬’∑’Ë„™â„π°“√µ√«®«—¥ ·¡â‡§√◊ËÕß¡◊Õ®–‡ªìπ‡§√◊ËÕß
Õ—µ‚π¡—µ‘·µà≈—°…≥–°“√√“¬ß“πº≈∑’Ëæ‘¡æåÕÕ°¡“®“°‡§√◊ËÕß
µ“¡∑’ËºŸâ‡™’Ë¬«™“≠¢Õß∫√‘…—∑µà“ß™“µ‘®—¥µ—Èß‚ª√·°√¡‰«âπ—Èπ
´÷Ëß‰¡à«à“®–‡ªìπ≈—°…≥–‚§√¡“‚µ·°√¡ (chromatogram)
®“°‡§√◊ËÕß liquid chromatography À√◊Õ Õ‘‡≈Á°‚µ√‚ø√’·°√¡
(electrophoregram) ®“°‡§√◊ËÕß capillary electrophoresis
¥—ß· ¥ßµ—«Õ¬à“ß„π √Ÿª∑’Ë 2 π—Èπ „π°“√√“¬ß“πº≈·≈–·ª≈º≈
¬—ßµâÕß°“√ºŸâ™”π“≠°“√„π°“√Õà“π·≈–«‘‡§√“–Àåº≈∑’ËÕÕ°¡“
®“°‡§√◊ËÕß ´÷ËßπÕ°®“°®–µâÕß‡ªìπºŸâ∑’Ë¡’§«“¡√Ÿâ§«“¡‡¢â“„®
„πÀ≈—°°“√¢Õß‡§√◊ËÕß‡ªìπÕ¬à“ß¥’·≈â« ¬—ßµâÕß¡’§«“¡√Ÿâ§«“¡
‡¢â“„®„π‡√◊ËÕß¢Õß∏“≈— ´’‡¡’¬´÷Ëß‡ªìπ§«“¡º‘¥ª°µ‘∑“ßæ—π∏ÿ°√
√¡¢ÕßŒ’‚¡‚°≈∫‘π∑’Ë¡’§«“¡À≈“°À≈“¬¡“°„πª√–™“°√‰∑¬¥â«¬
„π à«π¢Õß§à“Õâ“ßÕ‘ß¢Õßª√‘¡“≥Œ’‚¡‚°≈∫‘πÀ≈—°Ê ∑’ËµâÕß√“¬ß“π
§◊Õ Hb A

2
, Hb E ·≈– Hb F  π—Èπ  ”À√—∫‡§√◊ËÕß HPLC

°—∫ LPLC ́ ÷Ëß„™âÀ≈—°°“√¢Õß liquid chromatography ‡À¡◊Õπ
°—π ≈—°…≥–‚§√¡“‚µ·°√¡∑’Ëª√“°Ø ¡’§«“¡§≈â“¬§≈÷ß°—π
 “¡“√∂‡∑’¬∫‡§’¬ß§à“Õâ“ßÕ‘ß¥â«¬°—π‰¥â ·µà ”À√—∫‡§√◊ËÕß
capillary electrophoresis ÷́Ëß„™âÀ≈—°°“√µà“ßÕÕ°‰ª ≈”¥—∫
™π‘¥Œ’‚¡‚°≈∫‘π∑’Ë·¬°ÕÕ°¡“∫πÕ‘‡≈Á°‚µ√‚ø√’·°√¡ ®–·µ°
µà“ß®“°‚§√¡“‚µ·°√¡¢Õß‡§√◊ËÕß HPLC/LPLC ·µà®–‰ª
§≈â“¬°—∫≈”¥—∫¢ÕßŒ’‚¡‚°≈∫‘π∑’Ë·¬°‰¥â®“°°“√∑” starch gel
·≈– cellulose acetate electrophoresis ‚¥¬¡’»—°¬¿“æ
∑’Ë‡Àπ◊Õ°«à“ §◊Õ  “¡“√∂·¬° Hb A

2
 ·≈– Hb E ÕÕ°®“°°—π‰¥â

¥—ßπ—Èπ§à“Õâ“ßÕ‘ß¢Õßª√‘¡“≥ Hb E ®÷ß‰¡à “¡“√∂‡∑’¬∫‡§’¬ß

°—∫§à“∑’Ëµ√«®«—¥‰¥â®“°‡§√◊ËÕß HPLC ·≈– LPLC ‰¥â ‡π◊ËÕß®“°
§à“∑’Ëµ√«®«—¥‰¥â„π°√≥’¢Õß‡§√◊ËÕß HPLC ·≈– LPLC ®–√«¡
‡Õ“ª√‘¡“≥ Hb A

2
 ´÷Ëß‰¡à·¬°ÕÕ°®“° Hb E ‰«â¥â«¬

À“°°“√·ª≈º≈∑’Ë‰¥â®“°‡§√◊ËÕß capillary electrophoresis
®–„™â‡°≥±å‡¥’¬«°—∫‡§√◊ËÕß HPLC/LPLC „π°√≥’¢Õß Hb E
ºŸâ·ª≈º≈®–µâÕß√«¡‡Õ“ª√‘¡“≥ Hb A

2
 ‰«â°—∫ Hb E ¥â«¬

„π∫∑§«“¡π’È ®–Õ∏‘∫“¬°“√·ª≈º≈°“√µ√«®®“°™π‘¥
¢ÕßŒ’‚¡‚°≈∫‘π∑’Ëµ√«®æ∫‡æ◊ËÕ„™â„π°“√«‘π‘®©—¬∏“≈—  ’́‡¡’¬
∑’Ëæ∫∫àÕ¬„πª√–‡∑»‰∑¬‡ªìπÀ≈—° °“√¡’§«“¡√Ÿâ§«“¡‡¢â“„®
„π°“√·ª≈º≈°“√µ√«®®–™à«¬„ÀâºŸâªØ‘∫—µ‘ß“π “¡“√∂√“¬ß“π
º≈·≈–„™âº≈°“√µ√«®‡æ◊ËÕ°“√«‘π‘®©—¬∏“≈—  ’́‡¡’¬‰¥âÕ¬à“ß
∂Ÿ°µâÕß¡“°¢÷Èπ ¥—ßπ’È

1. A
2
A ‡ªìπ™π‘¥Œ’‚¡‚°≈∫‘π∑’Ëæ∫„π§πª°µ‘∑’Ë¡’

Õ“¬ÿ¡“°°«à“ 1 ªï¢÷Èπ‰ª √«¡∑—ÈßºŸâ∑’Ë‡ªìπæ“À–Õ—≈ø“·≈–
∫’µ“∏“≈— ´’‡¡’¬ ‚¥¬ºŸâ∑’Ë‡ªìπæ“À–∫’µ“∏“≈— ´’‡¡’¬ ®–æ∫ª√‘¡“≥
Hb A

2
   ŸßÕ¬Ÿà„π™à«ß√âÕ¬≈– 4.0 - 7.5 (15,16) (‡≈◊Õ¥‡°à“‰¡à‡°‘π

1  —ª¥“Àå) ·µà∂â“‡ªìπæ“À–Õ—≈ø“∏“≈— ´’‡¡’¬ ª√‘¡“≥ Hb A
2

®–Õ¬Ÿà„π‡°≥±åª°µ‘ §◊Õ πâÕ¬°«à“√âÕ¬≈– 4.0 ‚¥¬ºŸâ∑’Ë‡ªìπ
æ“À–∏“≈— ´’‡¡’¬™π‘¥∑’Ë¡’‚Õ°“ „Àâ°”‡π‘¥∫ÿµ√∑’Ë ‡ªìπ‚√§
™π‘¥√ÿπ·√ß §◊Õ ∫’µ“»Ÿπ¬å∏“≈— ´’‡¡’¬ À√◊Õ Õ—≈ø“∏“≈—  ’́‡¡’¬ 1
¡—°®–¡’§à“¥—™π’‡¡Á¥‡≈◊Õ¥·¥ß ‰¥â·°à mean cell volume (MCV)
πâÕ¬°«à“ 80 fl ·≈–/À√◊Õ mean cell hemoglobin (MCH)
πâÕ¬°«à“ 27 pg ¡’º≈°“√µ√«®°√Õß osmotic fragility (OF)
test positive ·≈– dichlorophenolindophenol (DCIP)
precipitation test negative ‰¡à´’¥¡“° Hb ‚¥¬∑—Ë«‰ª®–¡“°
°«à“ 10 g/dl ·≈– Hct ¡“°°«à“√âÕ¬≈– 30 (∂â“‰¡à¡’¿“«–Õ◊Ëπ
·∑√°´âÕπ) √à«¡°—∫¡’°“√ √â“ß®”π«π‡¡Á¥‡≈◊Õ¥·¥ß‡æ‘Ë¡¢÷Èπ
®÷ß¡—°¡’®”π«π‡¡Á¥‡≈◊Õ¥·¥ß¡“°°«à“ 5 x 1012 cells/L (17,18)

°“√·ª≈º≈„π°√≥’ A
2
A ®÷ßµâÕß„Àâ§«“¡„ à„®°—∫ª√‘¡“≥ Hb

A
2
 ·≈–º≈°“√µ√«®§—¥°√Õß¥â«¬ ‚¥¬∂â“¡’ª√‘¡“≥ Hb A

2

Õ¬Ÿà„π™à«ßª°µ‘√à«¡°—∫¡’º≈§—¥°√Õß¥â«¬ OF ·≈– DCIP
‡ªìπ≈∫ À√◊Õ MCV > 80 fl, MCH > 27 pg ®–·ª≈º≈«à“
normal or non-clinically important thalassemia ‡π◊ËÕß®“°
ºŸâ∑’Ë¡’¬’π·Ωß α- thalassemia 2 ´÷Ëß‡ªìπ α - thalassemia
™π‘¥∑’Ë‰¡à√ÿπ·√ß∫“ß√“¬„Àâº≈°“√µ√«®§—¥°√Õß‡ªìπ≈∫(17,18)

·µà∂â“¡’º≈§—¥°√Õß‡ªìπ∫«° À√◊Õ MCV < 80 fl ·≈– MCH
< 27 pg ®–·ª≈º≈«à“ suspected α-thalassemia ‚¥¬¡’
‚Õ°“ ‡ªìπ‰¥â∑—Èß α - thalassemia 1 ·≈– α- thalassemia 2
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À√◊Õ¿“«–‡≈◊Õ¥®“ß®“° “‡ÀµÿÕ◊Ëπ ‡™àπ¿“«–¢“¥‡À≈Á° ‡ªìπµâπ(17-20)

°“√·ª≈º≈°√≥’π’È®÷ß„™â§”«à“ suspected  à«π°√≥’∑’Ë‰¥âª√‘¡“≥
Hb A

2
 > √âÕ¬≈– 4 √à«¡°—∫°“√¡’º≈§—¥°√Õß‡ªìπ∫«°À√◊Õ

MCV < 80 fl, MCH < 27 pg ®–·ª≈º≈«à“ heterozygous
β - thalassemia with or without α - thalassemia ·≈–¡’
‚Õ°“ ‡ªìπ‰¥â∑—Èß α- thalassemia 1 ·≈– α - thalassemia 2
∑—È ßπ’È ‡π◊Ë Õß®“°ºŸâ∑’Ë ¡’¬’π·Ωß α- thalassemia √à«¡°—∫
β- thalassemia ¡’¢âÕ¡Ÿ≈∑“ß‚≈À‘µ«‘∑¬“‰¡à·µ°µà“ß®“°ºŸâ∑’Ë
‡ªìπæ“À– β- thalassemia Õ¬à“ß‡¥’¬« ®÷ß·¬°°—π‰¡àÕÕ°(21)

2. EA ‡ªìπæ“À–Œ’‚¡‚°≈∫‘πÕ’ ´÷Ëß®–µ√«®æ∫ª√‘¡“≥
Hb E Õ¬Ÿà„π™à«ß√âÕ¬≈– 25 - 35(17) À“°æ∫ª√‘¡“≥µË”°«à“π’È
(Hb E < √âÕ¬≈– 25) Õ“®‡ªìπ‡ªìπæ“À– Hb E ∑’Ë¡’¬’π·Ωß
Õ—≈ø“∏“≈— ´’‡¡’¬ 1 √à«¡¥â«¬ (suspected heterozygous Hb
E with α - thalassemia 1)(22) ´÷Ëß·æ∑¬å·≈–æ¬“∫“≈
∑’Ë∑”Àπâ“∑’Ë „Àâ§”ª√÷°…“∑“ßæ—π∏ÿ°√√¡°—∫§Ÿà‡ ’Ë¬ß®–µâÕß„Àâ
§«“¡ π„®‡ªìπæ‘‡»… ‡æ√“–¡’‚Õ°“ ∑’Ë®–„Àâ°”‡π‘¥∫ÿµ√‡ªìπ‰¥â
∑—Èß‚√§Õ—≈ø“·≈–∫’µ“∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß  à«π EA
∑’Ë¡’ª√‘¡“≥ Hb E Õ¬Ÿà√–À«à“ß√âÕ¬≈– 25 - 35 ´÷Ëß‚Õ°“ ®–¡’
α - thalassemia 1 √à«¡πâÕ¬(23) ·µà°Á¡’®”π«π‰¡àπâÕ¬∑’Ë¡’
¬’π·Ωß α - thalassemia 2 √à«¡¥â«¬(22) °√≥’º≈°“√µ√«®‡ªìπ
EA ∑’Ë¡’ Hb E Õ¬Ÿà√–À«à“ß√âÕ¬≈– 25 - 35 ®÷ß·ª≈º≈«à“
heterozygous Hb E with or without α- thalassemia 2
´÷Ëß·¡â«à“®–‰¡à¡’‚Õ°“ „Àâ°”‡π‘¥∫ÿµ√‡ªìπ‚√§Õ—≈ø“∏“≈— ´’‡¡’¬
™π‘¥√ÿπ·√ß (homozygous α - thalassemia 1 or Hb Bartûs
hydrops fetalis) ·µà°Á¡’‚Õ°“ „Àâ°”‡π‘¥∫ÿµ√∑’Ë‡ªìπ‚√§
Õ—≈ø“∏“≈— ´’‡¡’¬™π‘¥Õ◊Ëπ∑’Ë¡’Õ“°“√√ÿπ·√ßª“π°≈“ß‰¥â
‡™àπ Hb H disease À√◊Õ EABartûs disease ‡ªìπµâπ

3. EE  ‡ªìπ‚Œ‚¡´—¬°—  Hb E °√≥’π’È¡—°µ√«®æ∫ª√‘¡“≥
Hb F  Ÿß¢÷Èπ‡≈Á°πâÕ¬ ∂â“‡ªìπ°“√·¬°¥â«¬°√–· ‰øøÑ“®–æ∫
·∂∫¢Õß Hb F ®“ßÊ ‡¡◊ËÕµ√«®«—¥ª√‘¡“≥®–æ∫ª√‘¡“≥ Hb F
ª√–¡“≥√âÕ¬≈– 3 - 5 √à«¡°—∫æ∫ª√‘¡“≥ Hb E ¡“°°«à“√âÕ¬≈–
80 (24) ·µà°Áæ∫«à“¡’‚Œ‚¡´—¬°—  Hb E ∫“ß√“¬∑’Ë¡’ª√‘¡“≥ Hb
F  Ÿß¢÷Èπ ∂÷ßª√–¡“≥√âÕ¬≈– 10 ∑”„ÀâºŸâÕà“πº≈¡’§«“¡≈”∫“°
∑’Ë®–√“¬ß“π«à“‡ªìπ EE À√◊Õ EF ®÷ßÕÕ°º≈‡ªìπ EE/EF ‡æ√“–
2 ™π‘¥π’È¡’®’‚π‰∑ªá∑’Ëµà“ß°—π ·≈–¡’§«“¡√ÿπ·√ßµà“ß°—π¥â«¬
‚¥¬∂â“‡ªìπ EE §◊Õ ‚Œ‚¡´—¬°—  Hb E ®–‰¡à‡ªìπ‚√§∏“≈— ´’
‡¡’¬∑’Ë√ÿπ·√ß ÷́Ëß∂â“æ‘®“√≥“§à“∑“ß‚≈À‘µ«‘∑¬“Õ◊ËπÊ ª√–°Õ∫
¥â«¬®–æ∫«à“®–‰¡à´’¥¡“° ‚¥¬∑—Ë«‰ª¡’§à“ Hb ¡“°°«à“ 10 g/dl

·µà®–¡’§à“ MCV ·≈– MCH µË”(24)  à«π°√≥’¢Õß EF
®–‡ªìπ‚√§∫’µ“-∏“≈— ´’‡¡’¬´÷Ëß®–‰¥â°≈à“«∂÷ß„π√“¬≈–‡Õ’¬¥µàÕ‰ª
πÕ°®“°π’ÈºŸâ‡¢’¬π·≈–§≥–¬—ßæ∫«à“ ºŸâ∑’Ë¡’º≈°“√«‘‡§√“–Àå
Œ’‚¡‚°≈∫‘π‡ªìπ EE ´÷Ëß “¡“√∂„Àâ°“√·ª≈º≈‰¥â·≈â««à“‡ªìπ
‚Œ‚¡ —́¬°—  Hb E ·µà°ÁÕ“®¡’¬’π·ΩßÕ—≈ø“∏“≈—  ’́‡¡’¬√à«¡‰¥â
À≈“°À≈“¬®’‚π‰∑ªá(24) ‰¡à “¡“√∂«‘π‘®©—¬·¬°ÕÕ°®“°°—π‰¥â
®“°º≈°“√µ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘πÀ√◊Õº≈°“√µ√«®
∑“ß‚≈À‘µ«‘∑¬“Õ◊Ëπ Ê µâÕß∑”°“√µ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ‡∑à“π—Èπ
®÷ß®–„Àâ°“√«‘π‘®©—¬‰¥â °“√·ª≈º≈°√≥’¢Õß EE ®÷ßµâÕß·ª≈«à“
homozygous Hb E with or without α-thalassemia

4.  Con Sp A
2
A Õ“®‡ªìπæ“À– Hb Constant Spring

À√◊Õ Hb Pakse  à ‡π◊ËÕß®“°Œ’‚¡‚°≈∫‘πº‘¥ª°µ‘ 2 ™π‘¥π’È
¡’®”π«π°√¥Õ–¡‘‚π¢Õß “¬Õ—≈ø“‚°≈∫‘π¡“°°«à“ª°µ‘ 31 µ—«
‡∑à“°—π ·≈–∂÷ß·¡â®–¡’°√¥Õ–¡‘‚πµ”·Àπàß∑’Ë 142 µà“ß°—π ‚¥¬∑’Ë
Hb Constant Spring ‡ªìπ°≈Ÿµ“¡’π (glutamine; Glu)  à«π
Hb Pakseû ‡ªìπ‰∑‚√ ’́π (tyrosine; Tyr) ·µà∑—Èß Õß™π‘¥
¡’ª√–®ÿ ÿ∑∏‘‰¡àµà“ß°—π ®÷ßµ√«®æ∫„πµ”·Àπàß‡¥’¬«°—π∑—Èß°“√
·¬°¥â«¬°√–· ‰øøÑ“·≈–°“√µ√«®¥â«¬‡§√◊ËÕß«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π
Õ—µ‚π¡—µ‘ HPLC À√◊Õ LPLC(25) ·µà®–√“¬ß“πº≈®“°°“√
µ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π‡ªìπ Hb Con Sp ‡π◊ËÕß®“° Hb Con
Sp ¡’Õ—µ√“°“√µ√«®æ∫¡“°°«à“ Hb Pakseû(26) °√≥’π’È
®÷ß·ª≈º≈‡ªìπ suspected heterozygous Hb Con Sp

5. Con Sp A
2
A Bartûs ‡ªìπ‚Œ‚¡ —́¬°—  Hb Constant

Spring À√◊Õ Hb Pakseû (suspected homozygous Hb Con
Sp) ÷́ËßºŸâªÉ«¬¡—°¡’¿“«– ’́¥§≈â“¬ºŸâ∑’Ë‡ªìπ‚√§ Hb H ÷́Ëß®–‰¥â
°≈à“«∂÷ßµàÕ‰ª Õ¬à“ß‰√°Áµ“¡Õ“®µ√«®‰¡àæ∫ Hb Bartûs ‰¥â
‡π◊ËÕß®“° “¬·°¡¡“‚°≈∫‘π¡’ª√‘¡“≥πâÕ¬

6. A
2
A (Bartûs) H  ‡ªìπ‚√§Õ—≈ø“∏“≈— ´’‡¡’¬™π‘¥Àπ÷Ëß

‡π◊ËÕß®“°°“√µ√«®æ∫ Hb H (β
4
) À√◊Õ Hb Bartûs (γ

4
)

„π‡≈◊Õ¥‰¥â · ¥ß«à“ “¬Õ—≈ø“‚°≈∫‘π¡’ª√‘¡“≥πâÕ¬≈ß¡“°
®÷ß∑”„Àâ “¬∫’µ“‚°≈∫‘π·≈– “¬·°¡¡“‚°≈∫‘π‡À≈◊ÕÕ¬Ÿà¡“°
®÷ß®—∫°—π‡Õß 4  “¬ °≈“¬‡ªìπ Hb H ·≈– Hb Bartûs ÷́Ëß
°“√≈¥≈ß¢Õß “¬Õ—≈ø“‚°≈∫‘π„π‚√§π’È ®–≈¥≈ß¡“°°«à“
„π¿“«–∑’Ë‡ªìπæ“À–Õ—≈ø“∏“≈— ´’‡¡’¬ ‡æ√“–„πæ“À–‡√“¬—ß
µ√«®æ∫™π‘¥¢ÕßŒ’‚¡‚°≈∫‘π‡ªìπ  A

2
A  ‡À¡◊Õπ§πª°µ‘

‡π◊ËÕß®“° “¬∫’µ“‚°≈∫‘π·≈–·°¡¡“‚°≈∫‘πÕ‘ √–∂Ÿ°∑”≈“¬
‰ª‰¥âÀ¡¥À√◊Õ‡°◊Õ∫À¡¥ ∑”„Àâµ√«®‰¡àæ∫ Hb H ·≈– Hb
Bartûs „π‡≈◊Õ¥ ¥—ßπ—Èπ„π°√≥’∑’Ëæ∫ Hb H ·≈– Hb Bartûs
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®÷ß· ¥ß«à“¡’§«“¡√ÿπ·√ß¢Õß‚√§¡“°°«à“æ“À–·≈–·ª≈º≈‡ªìπ
α - thalassemia 1 / α - thalassemia 2 (αo- thalassemia
/ α+-thalassemia) „π°√≥’π’È®–µ√«®æ∫«à“ª√‘¡“≥  Hb A

2

¡—°®–§àÕπ¢â“ßµË”°«à“ª°µ‘‡ ¡Õ ºŸâªÉ«¬¡’¿“«–´’¥ª“π°≈“ß
µ—∫¡â“¡‚µ‡≈Á°πâÕ¬ ·≈–®“°°“√∑’Ëµ√«®æ∫ Hb H „π‡≈◊Õ¥
®÷ß∂Ÿ°‡√’¬°«à“‚√§ Hb H ·µàÕ“®æ∫À√◊Õ‰¡àæ∫  Hb Bartûs  °Á‰¥â
‡π◊ËÕß®“° “¬·°¡¡à“‚°≈∫‘π¡’ª√‘¡“≥πâÕ¬°«à“ ºŸâ‡¢’¬π
®÷ß«ß‡≈Á∫°“√æ∫ Hb Bartûs ‰«â„π°“√√“¬ß“πº≈ §«“¡À¡“¬
§◊Õ Õ“®æ∫À√◊Õ‰¡àæ∫°Á‰¥â

7. Con Sp A
2
A (Bartûs) H ‡ªìπ‚√§ Hb H Õ’°™π‘¥Àπ÷Ëß

∑’Ë·ª≈º≈‰¥â«à“‡ªìπ α - thalassemia 1 / Hb Con Sp
(αo- thalassemia / Hb Con Sp) À√◊Õ α - thalassemia
1 / Hb Pakseû (αo- thalassemia / Hb Pakseû) Õ“°“√µà“ß Ê
®–§≈â“¬ºŸâ∑’Ë‡ªìπ‚√§ Hb H „π¢âÕ∑’Ë 6 ·µà¡’À≈—°∞“π¬◊π¬—π«à“
Õ“°“√¡—°®–√ÿπ·√ß°«à“‡π◊ËÕß®“°¡’§«“¡‰¡à‡ ∂’¬√¢Õß Hb H
√à«¡°—∫ Hb Con Sp À√◊Õ Hb Pakse à (25) ·≈–∑’Ë§«√√–«—ß
§◊Õ §«“¡‰¡à‡ ∂’¬√√à«¡°—∫°“√¡’ª√‘¡“≥πâÕ¬¢Õß Hb Con Sp
À√◊Õ Hb Pakseû ∂â“ºŸâªÉ«¬¡’‰¢â À√◊Õ‡°Á∫‡≈◊Õ¥‰«âπ“π‡°‘π‰ª
°ÁÕ“®µ√«®‰¡àæ∫·≈–∑”„Àâ·ª≈º≈º‘¥æ≈“¥‰¥â

„π°√≥’¢Õß‚√§ Hb H ∑—Èß¢âÕ 6 ·≈– ¢âÕ 7 π’È À“°ºŸâ∑’Ë
Õà“πº≈°“√µ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π®“°‡§√◊ËÕßµ√«®«‘‡§√“–Àå
Õ—µ‚π¡—µ‘‰¡à™”π“≠ Õ“®√“¬ß“πº≈º‘¥æ≈“¥‰¥â∑—Èß·∫∫‰¡à√“¬ß“π
Hb H À√◊Õ √“¬ß“π Hb H ÕÕ°‰ª∑—ÈßÊ∑’Ë‰¡à„™à Hb H
·µà‡ªìπªè≠À“¢Õß‡≈◊Õ¥‡°à“ ºŸâ‡¢’¬π°Á‡§¬æ∫¡“·≈â«∑—Èß 2 °√≥’
‡π◊ËÕß®“°ÀâÕßªØ‘∫—µ‘°“√¢ÕßºŸâ‡¢’¬π‡ªìπÀπà«¬∫√‘°“√µ√«®
«‘π‘®©—¬‚√§∏“≈— ´’‡¡’¬∑“√°„π§√√¿å¡“√¥“´÷ËßÕ“»—¬‡∑§π‘§
°“√µ√«®¥’‡ÕÁπ‡Õ¬◊π¬—π°“√«‘π‘®©—¬®“°°“√µ√«®«‘‡§√“–Àå
Œ’‚¡‚°≈∫‘π∑’Ë àß‰ª®“°Àπà«¬ß“πµà“ßÊÕ’°∑“ßÀπ÷Ëß¥â«¬‡ ¡Õ
¥—ßπ—Èπ„π°√≥’∑’Ë‰¡à·πà„®«à“®–‡ªìπ Hb H À√◊Õ‰¡à πÕ°®“°°“√
æ‘®“√≥“¢âÕ¡Ÿ≈æ“√“¡‘‡µÕ√åµà“ßÊ ¢Õß‡¡Á¥‡≈◊Õ¥·¥ß√à«¡°—∫
Õ“°“√∑“ß§≈‘π‘°·≈â« °“√¬âÕ¡ Hb H inclusion bodies(27)

°ÁÕ“®‡ªìπ∑“ß‡≈◊Õ°Õ’°Àπ÷Ëß«‘∏’∑’Ë®–™à«¬§«∫§ÿ¡§ÿ≥¿“æ¿“¬„π
ÀâÕßªØ‘∫—µ‘°“√°àÕπ√“¬ß“πº≈ Hb typing ‰¥â‡ªìπÕ¬à“ß¥’

8. A
2
F °√≥’π’ÈµâÕßµ√«® Õ∫Õ“¬ÿ¢Õßµ—«Õ¬à“ß‡≈◊Õ¥„Àâ¥’

∂â“‡ªìπ‡¥Á°∑“√°∑’ËÕ“¬ÿ¬—ß‰¡à∂÷ß 1 ªï ®–¬—ß„Àâ°“√·ª≈º≈·≈–
«‘π‘®©—¬∑’Ë·πàπÕπ‰¡à‰¥â µâÕß√Õ„ÀâÕ“¬ÿ¡“°°«à“ 1 ªï À√◊Õµ√«®
«‘‡§√“–Àå¥’‡ÕÁπ‡Õ√à«¡°—∫°“√µ√«®‡≈◊Õ¥æàÕ·¡à ®÷ß®–·ª≈º≈‰¥â
·µà∂â“æ∫„π‡¥Á°∑’Ë¡’Õ“¬ÿ¡“°°«à“ 1 - 2 ªï ¢÷Èπ‰ª·≈â« À“°æ∫

√à«¡°—∫°“√∑’Ë‡¥Á°¡’Õ“°“√¢Õß‚√§∏“≈— ´’‡¡’¬™—¥‡®π ´’¥ µ—∫
¡â“¡‚µ ®–·ª≈º≈«à“πà“®–‡ªìπ‚√§∫’µ“∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß
homozygous βo-thalassemia ‡π◊ËÕß®“°µ√«®‰¡àæ∫ Hb A
· ¥ß«à“ºŸâªÉ«¬ —ß‡§√“–Àå “¬∫’µ“‚°≈∫‘π‰¡à‰¥â‡≈¬ ®÷ß¡’°“√
 —ß‡§√“–Àå “¬·°¡¡“‚°≈∫‘π¢÷Èπ¡“∑¥·∑π ∑”„Àâµ√«®æ∫ Hb
F ¡’ª√‘¡“≥ Ÿß¢÷Èπ  à«πª√‘¡“≥ Hb A

2
 Õ“® Ÿß¢÷Èπ‡≈Á°πâÕ¬

À√◊ÕÕ¬Ÿà„π‡°≥±åª°µ‘‰¥â
9. EF ‡ªìπ‚√§∫’µ“∏“≈—  ’́‡¡’¬Õ’°™π‘¥Àπ÷Ëß∑’Ëæ∫‰¥â∫àÕ¬¡“°

„πª√–‡∑»‰∑¬‚¥¬‡©æ“–„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ·≈–
æ∫‰¥â∫àÕ¬¡“°°«à“™π‘¥ A

2
F ‡π◊ËÕß®“°¡’Õÿ∫—µ‘°“√≥å¢Õß Hb E  Ÿß

‚¥¬®–·ª≈º≈‡ªìπ βo- thalassemia / Hb E ‡¡◊ËÕ¡’Õ“°“√
¢Õß‚√§∏“≈— ´’‡¡’¬™—¥‡®π §◊Õ ́ ’¥ µ—∫¡â“¡‚µ §≈â“¬‚Œ‚¡ —́¬°— 
βo- thalassemia À√◊ÕÕ“®¡’Õ“°“√πâÕ¬°«à“ ·≈–µ“¡∑’Ë‰¥â
°≈à“«‰ª·≈â««à“ ™π‘¥¢Õß Hb ∑’Ë‡ªìπ EF π’ÈÕ“®∑”„Àâ —∫ π
°—∫ºŸâ∑’Ë‡ªìπ EE ‰¥â °“√·ª≈º≈®÷ßµâÕß√–¡—¥√–«—ß‡ªìπæ‘‡»…
°“√µ√«®µ—«Õ¬à“ß‡≈◊Õ¥¢Õß§√Õ∫§√—«ºŸâªÉ«¬‚¥¬‡©æ“–Õ¬à“ß
¬‘ËßæàÕ·¡à¢ÕßºŸâªÉ«¬ ®–™à«¬„Àâ°“√·ª≈º≈¡’§«“¡∂Ÿ°µâÕß¡“°
¬‘Ëß¢÷Èπ ‚¥¬∑—Ë«‰ª¡—°µ√«®æ∫ª√‘¡“≥ Hb F Õ¬Ÿà„π™à«ß√âÕ¬≈–
20-60(28) ·µà„π°√≥’∑’ËºŸâªÉ«¬‰¥â√—∫°“√√—°…“‚¥¬°“√„Àâ‡≈◊Õ¥
¡“·≈â« ª√‘¡“≥ Hb E ·≈– Hb F Õ“®‡ª≈’Ë¬π·ª≈ß‰ª
®π∑”„Àâ°“√·ª≈º≈º‘¥æ≈“¥‰¥â∂â“‰¡à∑√“∫ª√–«—µ‘°“√√—∫‡≈◊Õ¥
¡“°àÕπ

10. A
2
FA, EFA  °“√µ√«®æ∫ Hb F „πµ—«Õ¬à“ß‡≈◊Õ¥

ºŸâªÉ«¬°àÕπ∑’Ë®–∑”°“√«‘π‘®©—¬„¥Ê µâÕßµ√«® Õ∫Õ“¬ÿ¢Õß
ºŸâªÉ«¬°àÕπ‡ ¡Õ ‡æ√“–∂â“Õ“¬ÿ¬—ß‰¡à§√∫ 1 ªï ®–¬—ß‰¡à
 “¡“√∂„Àâ°“√·ª≈º≈‡æ◊ËÕ°“√«‘π‘®©—¬∑’Ë∂Ÿ°µâÕß‰¥â ‡π◊ËÕß®“°
„π™à«ß·√°§≈Õ¥∂÷ß 1 ªï ª√‘¡“≥ Hb F  ¬—ß ŸßÕ¬Ÿà ‡æ√“–
°“√ ≈—∫°—π¢Õß “¬∫’µ“‚°≈≈‘π°—∫ “¬·°¡¡“‚°≈∫‘π
(Hb Switching) ¬—ß‰¡à ¡∫Ÿ√≥å ·µà‡¡◊ËÕÕ“¬ÿ¡“°°«à“ 1-2 ªï
‰ª·≈â« ¬—ßµ√«®æ∫ Hb F °ÁµâÕßæ‘®“√≥“„Àâ¥’ ‡æ√“–‰¡à·πà‡ ¡Õ
‰ª«à“°“√µ√«®æ∫  Hb F ∑’Ë Ÿß¢÷Èπ®–‡ªìπ‚√§∫’µ“-∏“≈—  ’́‡¡’¬
µâÕß¥ŸÕ“°“√∑“ß§≈‘π‘°ª√–°Õ∫¥â«¬ ∂â“‰¡à¡’Õ“°“√¢Õß
‚√§∏“≈— ´’‡¡’¬‡≈¬ ·≈–¡’§à“æ“√“¡‘‡µÕ√å¢Õß‡¡Á¥‡≈◊Õ¥·¥ß
‡ªìπª°µ‘∑—ÈßÀ¡¥ °ÁÕ“®‡ªìπ‰ª‰¥â«à“µ—«Õ¬à“ß‡≈◊Õ¥√“¬π—Èπ‡ªìπ¿“«–
Hereditary persistence of fetal hemoglobin (HPFH)(29-32)

´÷Ëß‡ªìπ¿“«–∑’Ë¬’π·°¡¡“‚°≈∫‘π √â“ß “¬·°¡¡“‚°≈∫‘π
‰¥â„πª√‘¡“≥ Ÿßµ≈Õ¥‚¥¬‰¡à· ¥ßÕ“°“√º‘¥ª°µ‘„¥Ê πÕ°®“°π’È
¬—ßæ∫«à“°“√‡æ‘Ë¡¢÷Èπ¢Õß Hb F Õ“®æ∫‰¥â„π¿“«–∑’Ë¡’ stress
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erythropoiesis ®“° “‡ÀµÿÕ◊ËπÊ ∑’Ë∑”„Àâ¡’¿“«–‡≈◊Õ¥®“ß
‡™àπ °“√µ—Èß§√√¿å ‚√§‚≈À‘µ®“ß‡√◊ÈÕ√—ß ¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«(33)

‡ªìπµâπ Õ¬à“ß‰√°Áµ“¡°“√‡æ‘Ë¡¢÷Èπ¢Õßª√‘¡“≥ Hb F „π¿“«–
∑’Ë¡’ stress erythropoiesis π’È¡—°®–‡æ‘Ë¡¢÷Èπ‰¡à‡°‘π√âÕ¬≈– 10
·µà°Á¡’º≈∑”„Àâ°“√«‘π‘®©—¬º‘¥æ≈“¥‰¥â ¥—ßπ—Èπ°“√µ√«®æ∫ª√‘¡“≥
Hb F  Ÿß¢÷Èπ·≈â«®– √ÿª«à“‡ªìπ‚√§∫’µ“∏“≈— ´’‡¡’¬ ®÷ßµâÕß
æ‘®“√≥“„Àâ√Õ∫§Õ∫ ‚¥¬‡©æ“–Õ¬à“ß¬‘ËßµâÕß∑√“∫ª√–«—µ‘·≈–
Õ“°“√¢ÕßºŸâªÉ«¬·≈–∂â“¡’º≈°“√µ√«®‡≈◊Õ¥¢Õß§√Õ∫§√—«
ª√–°Õ∫¥â«¬°Á®–∑”„Àâ«‘π‘®©—¬‰¥â∂Ÿ°µâÕß¡“°¬‘Ëß¢÷Èπ ‚¥¬∂â“º≈‡ªìπ
A

2
FA ¡’¿“«–´’¥·≈–‰¡à¡’ª√–«—µ‘°“√√—∫‡≈◊Õ¥¿“¬„π 4 ‡¥◊Õπ

°àÕπ∑”°“√µ√«®‡≈◊Õ¥ °Á®–·ª≈º≈‰¥â«à“ suspected βo-
thalassemia / β+- thalassemia or β+- thalassemia / β+-
thalassemia ·≈–∂â“º≈‡ªìπ EFA °Á®–·ª≈º≈‡ªìπ β+-
thalassemia / Hb E  ·µà‡π◊ËÕß®“°Õÿ∫—µ‘°“√≥å¢Õß¬’π β+-
thalassemia (∑’Ë‰¡à„™à Hb E) „πª√–‡∑»‰∑¬¡’πâÕ¬ ‡¡◊ËÕ
‡∑’¬∫°—∫Õÿ∫—µ‘°“√≥å¢Õß¬’π βo-thalassemia ¥—ßπ—Èπ°“√µ√«®æ∫
A

2
FA ·≈– EFA ®“°ª√– ∫°“√≥å¢ÕßºŸâ‡¢’¬π∑’Ëµ√«®‡≈◊Õ¥ºŸâ

ªÉ«¬„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õæ∫«à“®√‘ßÊ·≈â«¡—°‡ªìπ βo-
thalassemia / βo- thalassemia ·≈– βo- thalassemia /
Hb E ∑’Ë¡’ª√–«—µ‘°“√√—∫‡≈◊Õ¥‡ªìπª√–®”·∑∫∑—Èß ‘Èπ

„π°√≥’¢Õß°≈ÿà¡‚√§ β - thalassemia ∑’Ë¡’ Hb F  Ÿß¢÷Èππ’È
„π°“√·ª≈º≈ ®–µâÕß‰¡à≈◊¡«à“∂÷ß·¡â«à“®–·ª≈º≈‰¥â«à“‡ªìπ‚√§
β - thalassemia ·µà°ÁÕ“®®–¡’¬’π·Ωß α - thalassemia ‰¥â
∑—Èß™π‘¥ α - thalassemia 1 ·≈– α - thalassemia 2 (28)

πÕ°®“°π’È„π°“√√“¬ß“πº≈«à“‡ªìπ Hb F °Á§«√®–‰¥â¡’°“√
∑”°“√∑¥ Õ∫¬◊π¬—π¥â«¬«‘∏’°“√Õ◊Ëπ ‡™àπ °“√¬âÕ¡ Hb F cell
¥â«¬«‘∏’ acid elution ∂◊Õ‡ªìπ°“√§«∫§ÿ¡§ÿ≥¿“æ¿“¬„πÀâÕß
ªØ‘∫—µ‘°“√°àÕπ°“√√“¬ß“πº≈Õ’°™—ÈπÀπ÷Ëß¥â«¬ πÕ°®“°π’È
‡π◊ËÕß®“°„π°“√µ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π¥â«¬‡§√◊ËÕßµ√«®
«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘πÕ—µ‚π¡—µ‘ µ√ßµ”·Àπàß∑’Ë√“¬ß“π‡ªìπ Hb
F π’È ¡’ Hb º‘¥ª°µ‘ (abnormal Hb or Hb variants)
À≈“¬™π‘¥∑’Ëæ∫„πª√–‡∑»‰∑¬ Õ“®∂Ÿ°·¬°ÕÕ°¡“„Àâª√“°Ø
Õ¬Ÿà„πµ”·Àπàß‡¥’¬«°—π‰¥â ‡™àπ Hb Hope (34) ÷́Ëß®–ª√“°ØÕ¬Ÿà
µ”·Àπàß‡¥’¬«°—∫ Hb F ‡¡◊ËÕ∑”°“√µ√«®«‘‡§√“–Àå¥â«¬‡§√◊ËÕß
HPLC À√◊Õ LPLC  à«π‡§√◊ËÕß capillary electrophoresis
µ√ßµ”·Àπàß∑’Ë√“¬ß“π‡ªìπ Hb F °ÁÕ“®À¡“¬∂÷ß Hb Tak (35)

À√◊Õ Hb Q-Thailand (36) °Á‰¥â ¥—ß· ¥ß„π √Ÿª∑’Ë 3

11. EABartûs, EEBartûs, EFABartûs, EFBartûs,

ConSpEABartûs, ConSpEEBartûs, ConSpEFABartûs

·≈– ConSpEFBartûs ∑—ÈßÀ¡¥π’È®—¥‡ªìπ°≈ÿà¡‚√§∏“≈—  ’́‡¡’¬
∑’Ë¡’øï‚π‰∑ªá·≈–®’‚π‰∑ªá´—∫´âÕπ ´÷Ëß¡’§«“¡º‘¥ª°µ‘√à«¡
√–À«à“ßÕ—≈ø“·≈–∫’µ“∏“≈— ´’‡¡’¬™π‘¥ Hb E ¿“«–‡À≈à“π’È
‡π◊ËÕß®“° “¬Õ—≈ø“‚°≈∫‘π¡’ª√‘¡“≥πâÕ¬≈ß·≈– “¬Õ—≈ø“‚°≈∫‘π
®–®—∫°—∫ “¬∫’µ“‚°≈∫‘πª°µ‘‰¥â¡“°°«à“ “¬∫’µ“Õ’‚°≈∫‘π
®÷ß∑”„Àâ¡’ “¬∫’µ“‚°≈∫‘πª°µ‘‡À≈◊ÕÕ¬ŸàπâÕ¬ ∑”„Àâµ√«®‰¡àæ∫
Hb H „π‡≈◊Õ¥ ·µà®–µ√«®æ∫‡©æ“– Hb Bartûs ´÷Ëß∫àß∫Õ°
∂÷ß°“√¡’‚√§Õ—≈ø“∏“≈— ´’‡¡’¬√à«¡¥â«¬ ·≈–πÕ°®“°π’È¬—ßæ∫«à“
„πµ—«Õ¬à“ß∑’Ë¡’∑—Èß Hb E ·≈– Hb A ®–µ√«®æ∫ª√‘¡“≥¢Õß
Hb E ≈¥≈ß¥â«¬‡ ¡Õ ‚¥¬®–æ∫ª√‘¡“≥ Hb E πâÕ¬°«à“√âÕ¬≈–
20 °“√®–·ª≈º≈°“√µ√«®¢ÕßºŸâªÉ«¬°≈ÿà¡π’È„Àâ∂Ÿ°µâÕßµ“¡
®’‚π‰∑ªá ¡—°®”‡ªìπµâÕßµ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ·≈–»÷°…“
§√Õ∫§√—«‡æ‘Ë¡‡µ‘¡ ‚¥¬µ√«®∑—Èß¬’πÕ—≈ø“·≈–∫’µ“≈— ´’‡¡’¬(37,38)

®÷ß®– “¡“√∂ √ÿª°“√·ª≈º≈‡æ◊ËÕ„Àâ§”ª√÷°…“‡°’Ë¬«°—∫°“√
∂à“¬∑Õ¥∑“ß°√√¡æ—π∏ÿå¢Õß§√Õ∫§√—«ºŸâªÉ«¬‰¥âÕ¬à“ß∂Ÿ°µâÕß

 √ÿ ª °“√·ª≈º≈°“√µ√«®«‘ ‡§√“–ÀåŒ’ ‚¡‚°≈∫‘π
‡æ◊ËÕ°“√«‘π‘®©—¬∏“≈— ´’‡¡’¬∑’Ëæ∫∫àÕ¬„πª√–‡∑»‰∑¬ ‰¡à§«√

·ª≈º≈‚¥¬µ√ß®“°º≈∑’Ëª√“°ØÕÕ°¡“®“°‡§√◊ËÕßµ√«®
«‘ ‡§√“–ÀåŒ’ ‚¡‚°≈∫‘πÕ—µ‚π¡—µ‘ ‡æ’¬ßÕ¬à“ß‡¥’¬«‡∑à “π—Èπ
§«√æ‘®“√≥“¢âÕ¡Ÿ≈Õ◊Ëπª√–°Õ∫°“√·ª≈º≈ ¥—ßπ’È

1. Õ“¬ÿ¢ÕßºŸâ∑’Ë‡ªìπ‡®â“¢Õßµ—«Õ¬à“ß‡≈◊Õ¥
2. ª√–«—µ‘°“√√—∫‡≈◊Õ¥À√◊Õª√–«—µ‘°“√√—°…“
3. Õ“°“√∑“ß§≈‘π‘°À√◊Õæ“√“¡‘‡µÕ√å¢Õß‡¡Á¥‡≈◊Õ¥·¥ß
4. º≈°“√µ√«®§—¥°√Õß (39) (∂â“¡’·≈–§«√¡’„π°√≥’

∑’Ë‡ªìπ°“√µ√«®§—¥°√Õß„πª√–™“°√∑—Ë«‰ª∑’Ë ‰¡à¡’¿“«–´’¥
À√◊Õ°“√§—¥°√ÕßÀ≠‘ßµ—Èß§√√¿å·≈–§Ÿà ¡√ )

µ—«Õ¬à“ß°“√·ª≈º≈„π°≈ÿà¡∑’Ë ‰¡à¡’¿“«– ’́¥· ¥ß‰«â„π
µ“√“ß∑’Ë 1  à«π°≈ÿà¡∑’Ë¡’¿“«– ’́¥√à«¡°—∫¡’Õ“°“√∑“ß§≈‘π‘°
¢Õß‚√§∏“≈— ´’‡¡’¬·≈–¡’æ“√“¡‘‡µÕ√å¢Õß‡¡Á¥‡≈◊Õ¥·¥ß
∑’Ëº‘¥ª°µ‘· ¥ß‰«â„π µ“√“ß∑’Ë 2
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µ“√“ß∑’Ë 1  °“√·ª≈º≈°“√µ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π„πµ—«Õ¬à“ß∑’Ë‰¡à´’¥ ‰¡à¡’Õ“°“√¢Õß‚√§∏“≈— ´’‡¡’¬ ·≈–¡’Õ“¬ÿ¡“°°«à“ 1 ªï

Sereening test Hb analysis Interpretation
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µ“√“ß∑’Ë 2 °“√·ª≈º≈°“√µ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π„πµ—«Õ¬à“ß∑’Ë¡’¿“«– ’́¥ ¡’Õ“°“√¢Õß‚√§∏“≈— ´’‡¡’¬ ‰¡à¡’ª√–«—µ‘°“√√—∫‡≈◊Õ¥
·≈–¡’Õ“¬ÿ¡“°°«à“ 1 ªï

Hb analysis Lab interpretation
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