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diagnostics

Abstract
Since the introduction of the national prevention and control program of thalassemia and hemoglobinopathies

throughout Thailand, number of request for hemoglobin analysis have been dramatically increased. Numbers of
dedicated hemoglobin analyzers including low pressure liquid chromatography (LPLC), high pressure liquid
chromatography (HPLC) and capillary electrophoresis (CE) have been used by many diagnostic laboratories.
This has led to the observations of many abnormal hemoglobins in Thailand, most of them could not be
accurately diagnosed at routine setting. Further study at the molecular level has provided useful information
related to the molecular basis and the development of molecular diagnostics for many of these hemoglobin
variants. In this article, common hemoglobin variants encountered at the Centre for Research and Development
of Medical Diagnostic Laboratories, Khon Kaen University, one of the referral centers for thalassemia and
hemoglobinopathies, were summarized. They were grouped according to the frequencies observed, types of globin
gene defects and analytical characteristics observed at routine which are useful for the initial prediction of
abnormal hemoglobins and selection of appropriate molecular diagnostics for final diagnosis.
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∏“≈—  ’́‡¡’¬·≈–Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘‡ªìπ§«“¡º‘¥
ª°μ‘∑“ß°√√¡æ—π∏ÿå∑’Ë‡ªìπªí≠À“ “∏“√≥ ÿ¢ ”§—≠„π≈”¥—∫
μâπÊ¢Õßª√–‡∑»‰∑¬  √âÕ¬≈– 1 ¢Õß§π‰∑¬‡ªìπ‚√§π’È
·≈–¡’Õ’°ª√–¡“≥√âÕ¬≈– 30-40 ¡’§«“¡º‘¥ª°μ‘π’È·ΩßÕ¬Ÿà
‚¥¬‰¡à√Ÿâμ—« §«“¡º‘¥ª°μ‘π’È¡’À≈“¬™π‘¥ °“√»÷°…“∂÷ß
§«“¡º‘¥ª°μ‘ „π√–¥—∫‚¡‡≈°ÿ≈·≈–«‘π‘®©—¬·¬°™π‘¥
¢Õß‚√§‡ªìπÀ—«„® ”§—≠∑’Ë®–π”‰ª Ÿà°“√„Àâ§”·π–π”ª√÷°…“
∑“ßæ—π∏ÿ°√√¡ °“√æ¬“°√≥å‚√§ °“√¥Ÿ·≈√—°…“ºŸâªÉ«¬
·≈–°“√§«∫§ÿ¡·≈–ªÑÕß°—π‚√§∑’Ë¡’ª√– ‘∑∏‘¿“æ ª√–‡∑»‰∑¬
‰¥â¥”‡π‘π°“√§«∫§ÿ¡·≈–ªÑÕß°—π‚√§¡“Õ¬à“ßμàÕ‡π◊ËÕß ‚¥¬¡’
·π«∑“ß°“√¥”‡π‘πß“π ”§—≠ 2 ·π«∑“ß §◊Õ °“√√—°…“
ºŸâªÉ«¬∑’Ë‡ªìπÕ¬Ÿà·≈â«„Àâ¥’∑’Ë ÿ¥ °—∫ °“√ªÑÕß°—π°“√‡°‘¥ºŸâªÉ«¬
√“¬„À¡à (1) °“√¥”‡π‘πß“π„π¥â“ππ’ÈÕ“»—¬°“√μ√«®
∑“ßÀâÕßªØ‘∫—μ‘°“√∑—Èß “¡√–¥—∫ §◊Õ °“√μ√«®§—¥°√Õß
°“√μ√«®«‘‡§√“–Àå™π‘¥·≈–ª√‘¡“≥Œ’‚¡‚°≈∫‘π ·≈–
°“√«‘‡§√“–Àå¥’‡ÕÁπ‡Õ ¡’°“√¥”‡π‘πß“πÕ¬à“ß°«â“ß¢«“ß
∑—Ë«ª√–‡∑» ‡ªìπº≈„ÀâÀâÕßªØ‘∫—μ‘°“√À≈“¬·Ààß “¡“√∂
æ—≤π“°“√μ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—μ‘°“√ °“√§«∫§ÿ¡
§ÿ≥¿“æº≈°“√μ√«®·≈–°“√æ—≤π“√–∫∫ àßμàÕ‡æ◊ËÕ
¢Õ√—∫∫√‘°“√°“√μ√«®«‘π‘®©—¬∏“≈— ´’‡¡’¬·≈–Œ’‚¡‚°≈∫‘π
º‘¥ª°μ‘‰¥âÕ¬à“ß‡ªìπ√–∫∫ ‚¥¬¡’‡ªÑ“À¡“¬ ”§—≠„π°“√
¥”‡π‘πß“π §◊Õ °“√μ√«®«‘π‘®©—¬ α - thalassemia 1,
β - thalassemia ·≈– Hb E (2-6) Õ¬à“ß‰√°Áμ“¡°“√¥”‡π‘π°“√
¥—ß°≈à“«„π°≈ÿà¡ª√–™“°√¢π“¥„À≠à∑—Ë«ª√–‡∑» ª√–°Õ∫°—∫
¡’°“√π”‡§√◊ËÕß«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘πÕ—μ‚π¡—μ‘∑’Ë∑—π ¡—¬·≈–
¡’ª√– ‘∑∏‘¿“æ Ÿß¡“„™â„π°“√μ√«®„Àâ∫√‘°“√„πß“πª√–®”«—π
¡“°¢÷Èπ ‰¥â·°à ‡§√◊ËÕß Low pressure liquid chromatography
(LPLC), High pressure liquid chromatography (HPLC)
·≈– Capillary electrophoresis ÷́Ëß≈â«π‡ªìπ‡§√◊ËÕß«‘‡§√“–Àå
Õ—μ‚π¡—μ‘∑’Ë¡’°“√π”‡¢â“¡“„™â„πª√–‡∑»‰∑¬  ‡ªìπº≈„Àâ¡’°“√
μ√«®æ∫∏“≈— ´’‡¡’¬·≈–Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘∑’Ë¡’§«“¡À≈“°À≈“¬
¡“°¢÷Èπ„π§π‰∑¬ À≈“¬™π‘¥‰¡à‡§¬¡’√“¬ß“π¡“°àÕπ„π§π‰∑¬
®÷ß‰¡à “¡“√∂„Àâ°“√«‘π‘®©—¬‰¥â °“√»÷°…“Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘
‡À≈à“π’È„π√–¥—∫‚¡‡≈°ÿ≈„Àâ∑√“∫∂÷ßÕß§å§«“¡√Ÿâæ◊Èπ∞“π°“√‡°‘¥‚√§
·≈–æ—≤π“·π«∑“ß°“√μ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—μ‘°“√∑’Ëßà“¬
μàÕ°“√ªØ‘∫—μ‘·≈– “¡“√∂„™â„π°“√«‘π‘®©—¬·¬°™π‘¥‰¥â
®÷ß¡’§«“¡ ”§—≠Õ¬à“ß¡“°μàÕ°“√¥”‡π‘πß“π‡æ◊ËÕ°“√§«∫§ÿ¡
·≈–ªÑÕß°—π‚√§Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ

π—∫®“°°“√§âπæ∫Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘™π‘¥·√° §◊Õ
Hb S ∑’Ë∑”„Àâ‡°‘¥‚√§ sickle cell anemia „πªï §.». 1949
¡’°“√§âπæ∫Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘™π‘¥μà“ßÊ ‡æ‘Ë¡¢÷ÈπÕ’°¡“°¡“¬
¡’°“√μ—Èß™◊ËÕŒ’‚¡‚°≈∫‘πº‘¥ª°μ‘‡√’¬ßμ“¡≈”¥—∫μ—«Õ—°…√
‡™àπ Hb C, Hb D, Hb E, Hb G ·≈– Hb J À√◊Õμ—Èßμ“¡™◊ËÕ
¢Õß‡¡◊Õß∑’Ëæ∫ºŸâªÉ«¬§√—Èß·√° ‡™àπ Hb Constant Spring
(‡¡◊Õß Constant Spring „πª√–‡∑»®“‰¡°â“), Hb Pakse′
(ª√–‡∑»≈“«), Hb Beijing (ª√–‡∑»®’π), Hb Tak (ª√–‡∑»‰∑¬)
À√◊Õ Hb Khon Kaen (ª√–‡∑»‰∑¬) ‡ªìπμâπ ªí®®ÿ∫—π¡’√“¬ß“π
°“√μ√«®æ∫Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘¡“°°«à“ 850 ™π‘¥ (7, 8)

·¬°‡ªìπŒ’‚¡‚°≈∫‘πº‘¥ª°μ‘¢Õß “¬‚°≈∫‘π™π‘¥μà“ßÊ ∑—Èß™π‘¥
γ-globin, δ-globin, β-globin ·≈– α-globin ·μà∑’Ëæ∫‰¥â∫àÕ¬
§◊Õ ™π‘¥∑’Ë‡°‘¥®“°§«“¡º‘¥ª°μ‘¢Õß “¬ β-globin ·≈–
α-globin ‡π◊ËÕß®“°¡’ª√‘¡“≥°“√μ√«®æ∫„π‡≈◊Õ¥¡“°°«à“
 à«π™π‘¥∑’Ë‡°‘¥®“° “¬ γ-globin ®–μ√«®æ∫‰¥â‡©æ“–
„π√–¬–∑“√°„π§√√¿åÀ√◊Õ·√°§≈Õ¥‡∑à“π—Èπ ‡π◊ËÕß®“°‡ªìπ√–¬–
∑’Ë¬—ß¡’°“√· ¥ßÕÕ°¢Õß γ-globin gene ·≈–∑”„Àâ‡°‘¥
§«“¡º‘¥ª°μ‘μàÕ Hb F (α

2
γ

2
) ‡¡◊ËÕ‡μ‘∫‚μ¢÷Èπ¡’°“√

· ¥ßÕÕ°¢Õß¬’ππâÕ¬≈ß Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘π’È®–À“¬‰ª
‡π◊ËÕß®“° “¬ γ-globin ∂Ÿ°∑¥·∑π¥â«¬ “¬ β-globin ª°μ‘
·≈– Hb F ∂Ÿ°·∑π∑’Ë¥â«¬ Hb A (α

2
β

2
) ∑”„Àâμ√«®‰¡àæ∫

Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘Õ’°μàÕ‰ª  à«π§«“¡º‘¥ª°μ‘∫π “¬
δ-globin π—Èπ ∑”„Àâ‡°‘¥§«“¡º‘¥ª°μ‘μàÕ Hb A

2
 (α

2
δ

2
)

´÷Ëß¡’ª√‘¡“≥πâÕ¬„π‡≈◊Õ¥Õ¬Ÿà·≈â« (2-3 %) ®÷ß¡—°∂Ÿ°¡Õß¢â“¡
·≈–‰¡à„Àâ§«“¡ ”§—≠ ®÷ß¡’√“¬ß“π°“√μ√«®æ∫πâÕ¬°«à“ α

·≈– β-globin variants(9)  §«“¡√Ÿâæ◊Èπ∞“π‡°’Ë¬«°—∫°“√ —ß‡§√“–Àå
Œ’‚¡‚°≈∫‘π„π·μà≈–√–¬–¢Õß°“√‡®√‘≠‡μ‘∫‚μ ¡’§«“¡ ”§—≠
μàÕ°“√„Àâ°“√«‘π‘®©—¬‡∫◊ÈÕßμâπ«à“Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘∑’Ëμ√«®æ∫
„πºŸâªÉ«¬ ®–‡°‘¥®“°§«“¡º‘¥ª°μ‘¢Õß globin gene „¥ ‡™àπ
À“°æ∫Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘‡æ’¬ß™π‘¥‡¥’¬«„πºŸâ„À≠à·≈–
¡’ª√‘¡“≥§àÕπ¢â“ß Ÿß∂÷ß√âÕ¬≈– 50 ¢ÕßŒ’‚¡‚°≈∫‘π∑—ÈßÀ¡¥
„π‡≈◊Õ¥ ¡—°À¡“¬∂÷ß§«“¡º‘¥ª°μ‘∑’Ë‡°‘¥®“° “¬ β-globin
·≈–Õ“® àßº≈°√–∑∫μàÕ°“√∑”Àπâ“∑’Ë¢ÕßŒ’‚¡‚°≈∫‘π„π
‡¡Á¥‡≈◊Õ¥·¥ß ∑—Èßπ’È‡π◊ËÕß®“°§πª°μ‘¡’ β-globin gene ‡æ’¬ß
2 ¬’π  à«π§«“¡º‘¥ª°μ‘¢Õß “¬ α-globin π—Èπ ¡—°æ∫‰¥â
‡æ’¬ßª√–¡“≥√âÕ¬≈– 25 ¢ÕßŒ’‚¡‚°≈∫‘π∑—ÈßÀ¡¥„π‡≈◊Õ¥
·≈– àßº≈°√–∑∫μàÕ°“√∑”Àπâ“∑’ËπâÕ¬°«à“§«“¡º‘¥ª°μ‘
¢Õß “¬ β-globin ‡π◊ËÕß®“°„π§πª°μ‘ ®–¡’¬’π α-globin
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√«¡∑—Èß ‘Èπ 4 ¬’π §◊Õ α2 ·≈– α1 globin gene Õ¬à“ß≈–
2 ™ÿ¥ ·≈–‡π◊ËÕß®“°¬’π α2 globin · ¥ßÕÕ°‰¥â¡“°°«à“¬’π
α1 globin ª√‘¡“≥Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘∑’Ë‡°‘¥®“°§«“¡º‘¥ª°μ‘
¢Õß¬’π α2 globin ®÷ßæ∫‰¥â¡“°°«à“§«“¡º‘¥ª°μ‘∑’Ë‡°‘¥®“°
¬’π α1 globin  §«“¡√Ÿâæ◊Èπ∞“π‡À≈à“π’È®–™à«¬„Àâ°“√»÷°…“
Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘„π√–¥—∫‚¡‡≈°ÿ≈μàÕ‰ª∑”‰¥âßà“¬·≈–
μ√ß‡ªÑ“¡“°¢÷Èπ

πÕ°®“°®–®”·π°Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘‡À≈à“π’Èμ“¡
™π‘¥¢Õß “¬‚°≈∫‘π∑’Ëº‘¥ª°μ‘‡ªìπ α-, β-, γ- À√◊Õ δ-globin
chain variant ·≈â« Õ“®®”·π°™π‘¥μ“¡≈—°…≥–°“√°àÕ„Àâ‡°‘¥
‚√§‰¥â‡ªìπ°≈ÿà¡Ê ¥—ßπ’È (10)

1. °≈ÿà¡Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘∑’Ë°àÕªí≠À“ ÿ¢¿“æ
∑’Ë ”§—≠ ‡™àπ Hb S „π°≈ÿà¡ª√–™“°√·Õø√‘°“
·≈– Hb E „πª√–™“°√‡Õ‡™’¬μ–«—πÕÕ°‡©’¬ß„μâ

2. °≈ÿà¡Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘∑’Ëæ∫‰¥âπâÕ¬°«à“°≈ÿà¡
·√°·≈–‰¡à°àÕ„Àâ‡°‘¥‚√§‚¥¬μ—«‡Õß ·μà‡¡◊ËÕæ∫
√à«¡°—∫∏“≈— ´’‡¡’¬À√◊ÕŒ’‚¡‚°≈∫‘πº‘¥ª°μ‘
™π‘¥Õ◊Ëπ Õ“®°àÕ„Àâ‡°‘¥‚√§‰¥â ‡™àπ Hb C, Hb
O-Arab, Hb D-Punjab ‡ªìπμâπ

3. °≈ÿà¡Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘∑’Ë°àÕ„Àâ‡°‘¥§«“¡º‘¥ª°μ‘
∑“ß‚≈À‘μ«‘∑¬“μà“ßÊ ‡™àπ chronic hemolytic
anemia, high oxygen affinity ∑’Ëπ”‰ª Ÿà¿“«–
polycytemia ‡™àπ Hb Tak À√◊Õ low oxygen
affinity ∑’Ëπ”‰ª Ÿà¿“«– cyanosis ‡™àπ Hb M

4. °≈ÿà¡Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘∑’Ë‰¡à· ¥ßÕ“°“√·≈–‡ªìπ
polymorphism ∑’Ëμ√«®æ∫‰¥â„πª√–™“°√ ∑—Ë«‰ª
‡™àπ Hb Pyrgos, Hb Hope, Hb Hekinan ‡ªìπμâπ

πÕ°®“°π’È¬—ß¡’°“√®”·π°Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘ÕÕ°
‡ªìπ°≈ÿà¡Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘∑’Ë‡ªìπ∏“≈— ´’‡¡’¬ (thalassemic
hemoglobinopathy) (11) °≈à“«§◊Õ πÕ°®“° —ß‡§√“–Àå‡ªìπ
Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘ÕÕ°¡“·≈â« ª√‘¡“≥∑’Ë —ß‡§√“–Àå¬—ßπâÕ¬
°«à“ª°μ‘‡À¡◊Õπ°—∫∑’Ëæ∫„π∏“≈— ´’‡¡’¬  „π°≈ÿà¡π’È∑’Ëæ∫‰¥â
∫àÕ¬„π§π‰∑¬ ‰¥â·°à Hb E, Hb Malay, Hb Constant
Spring, Hb Pakseû, Hb Q-Thailand ·≈– Hb Quang Sze
‡ªìπμâπ Õ’°°≈ÿà¡Àπ÷Ëß‡ªìπŒ’‚¡‚°≈∫‘πº‘¥ª°μ‘∑’Ë ‰¡à‰¥â‡ªìπ
∏“≈— ´’‡¡’¬ °≈ÿà¡π’È¡’À≈“¬™π‘¥∑’Ëæ∫„π§π‰∑¬ ‡™àπ Hb Hope,
Hb Korle-Bu, Hb Pyrgos ·≈– Hb Hekinan ‡ªìπμâπ
°“√∑’Ë¡’Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘À≈“¬™π‘¥ ·≈–¡’∑—Èß∑’Ë°àÕ„Àâ‡°‘¥
·≈–‰¡à°àÕ„Àâ‡°‘¥Õ“°“√∑“ß§≈‘π‘° °“√«‘π‘®©—¬·¬°™π‘¥
¢ÕßŒ’‚¡‚°≈∫‘πº‘¥ª°μ‘‡À≈à“π’È ®÷ß¡’§«“¡ ”§—≠μàÕ°“√„Àâ °“√
¥Ÿ·≈√—°…“·≈–„Àâ§”ª√÷°…“·π–π”∑“ßæ—π∏ÿ°√√¡·°àºŸâªÉ«¬

 ”À√—∫ª√–‡∑»‰∑¬¡’√“¬ß“π°“√μ√«®Œ’‚¡‚°≈∫‘π
º‘¥ª°μ‘™π‘¥μà“ßÊ√«¡¡“°°«à“ 30 ™π‘¥ ¥—ß· ¥ß„π
μ“√“ß∑’Ë 1 (12) °“√«‘π‘®©—¬Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘‡À≈à“π’È
Õ“»—¬º≈°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√À≈“¬Õ¬à“ß√à«¡°—π
μ≈Õ¥®πº≈°“√μ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ  ‡æ◊ËÕ„Àâ‡ÀÁπ¿“æ
·π«∑“ß°“√¥”‡π‘πß“π‡°’Ë¬«°—∫Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘‡À≈à“π’È
·≈–Õ∏‘∫“¬º≈°“√μ√«®æ∫§«“¡º‘¥ª°μ‘∑“ß‚≈À‘μ«‘∑¬“
μ≈Õ¥®π·π«∑“ß°“√æ—≤π“‡∑§π‘§°“√μ√«®«‘π‘®©—¬
∑’Ë·πàπÕπ∑’Ë „™â„πÀâÕßªØ‘∫—μ‘°“√ ®–¢Õ‡≈◊Õ°¬°μ—«Õ¬à“ß
Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘∫“ß™π‘¥‡©æ“–∑’Ëμ√«®æ∫‰¥â∫àÕ¬
„πÀâÕßªØ‘∫—μ‘°“√¢ÕßºŸâ‡¢’¬π·≈–·¬°Õ∏‘∫“¬‡ªìπ°≈ÿà¡Ê
æÕ —ß‡¢ª ¥—ßμàÕ‰ªπ’È
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μ“√“ß∑’Ë 1 Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘∫“ß™π‘¥∑’Ë¡’√“¬ß“πμ√«®æ∫„π§π‰∑¬ (¥—¥·ª≈ß·≈–‡æ‘Ë¡‡μ‘¡¢âÕ¡Ÿ≈®“°‡Õ° “√Õâ“ßÕ‘ß
À¡“¬‡≈¢ 12)
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1. Hb Constant Spring ·≈– Hb Pakseû
·μà‡¥‘¡ Hb Constannt Spring ‡ªìπ∑’Ë√Ÿâ®—°°—π¥’

„π§π‰∑¬ ‡π◊ËÕß®“°‡ªìπŒ’‚¡‚°≈∫‘πº‘¥ª°μ‘∑’Ëæ∫‰¥â∫àÕ¬
·≈–‡ªìπ “‡Àμÿ ”§—≠¢Õß α-thalassemia ‡°‘¥®“°§«“¡
º‘¥ª°μ‘∑’Ëμ”·Àπàß termination codon ¢Õß¬’π α2 - globin
(TAA - CAA) ‡ªìπº≈„Àâ¡’°“√ —ß‡§√“–Àå “¬ α - globin
∑’Ë¬“«º‘¥ª°μ‘·≈–ª√–°Õ∫¥â«¬°√¥Õ–¡‘‚π∂÷ß 172 μ—«
®÷ß‰¡à‡ ∂’¬√·≈–æ∫‰¥âπâÕ¬„π‡≈◊Õ¥ μàÕ¡“¡’°“√§âπæ∫¡‘«‡μ™—Ëπ
≥ μ”·Àπàß‡¥’¬«°—πÕ’°™π‘¥Àπ÷Ëß §◊Õ α2 - globin (TAA -
TAT) ·≈â«∑”„Àâ‡°‘¥°“√ —ß‡§√“–Àå “¬‚°≈∫‘π∑’Ë¬“«º‘¥ª°μ‘
‡™àπ‡¥’¬«°—π·μà‡√’¬°™◊ËÕ«à“ Hb Pakseû ‡π◊ËÕß®“°§âπæ∫
§√—Èß·√°„π§π≈“« ·μàμàÕ¡“æ∫«à“æ∫‰¥â∫àÕ¬∑—Èß„π§π‰∑¬
·≈–°—¡æŸ™“¥â«¬ ·≈–‰¡à “¡“√∂·¬°ÕÕ°®“° Hb Constant
Spring ‰¥â‚¥¬°“√μ√«®‡≈◊Õ¥ ¥—ß· ¥ß„π√Ÿª∑’Ë 1 μâÕß„™â
°“√μ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ‡∑à“π—Èπ (13, 14) ®“°°“√»÷°…“≈—°…≥–
¥’‡ÕÁπ‡Õ‚æ≈’¡Õ√åøî ¡∑’Ë —¡æ—π∏å°—∫¬’πŒ’‚¡‚°≈∫‘πº‘¥ª°μ‘
∑—Èß Õß™π‘¥π’È„π§π‰∑¬ ≈“« ·≈–°—¡æŸ™“ ∑”„Àâæ∫«à“ Hb

Constant Spring ¡’À≈“¬·À≈àß°”‡π‘¥„πª√–™“°√°≈ÿà¡π’È
 à«π Hb Paksû æ∫‡ªìπ·À≈àß°”‡π‘¥‡¥’¬«°—π∑—ÈßÀ¡¥
®÷ß¡’§«“¡™ÿ°πâÕ¬°«à“‡¡◊ËÕ‡∑’¬∫°—∫ Hb Constant Spring (15)

æ“À–Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘∑—Èß Õß™π‘¥π’È‰¡à· ¥ßÕ“°“√„¥Ê
·μàÀ“°æ∫√à«¡°—∫ α - thalassemia 1 ®–∑”„Àâ‡°‘¥‚√§ Hb
H, EABartû s ·≈– EFBartû s ∑’Ë¡’Õ“°“√√ÿπ·√ß·≈–
¡’§à“∑“ß‚≈À‘μ«‘∑¬“‰¥â§≈â“¬§≈÷ß°—π (16) ®÷ß®—¥‡ªìπ non
deletional α - thalassemia 2 ™π‘¥Àπ÷Ëß·≈–¡’§«“¡ ”§—≠
°“√μ√«®æ∫·∂∫¢ÕßŒ’‚¡‚°≈∫‘πº‘¥ª°μ‘∑—Èß Õß™π‘¥π’È‡¡◊ËÕ∑”
Hb typing ®÷ß®”‡ªìπμâÕß√“¬ß“π∑ÿ°§√—Èß ·μà‡π◊ËÕß®“°°“√μ√«®
Hb typing „πß“πª√–®”«—π‚¥¬«‘∏’ HPLC, LPLC À√◊Õ
Capillary eletrophoresis ‰¡à “¡“√∂·¬° Hb Constant
Spring ·≈– Hb Pakseû ÕÕ°®“°°—π‰¥â ‡¡◊ËÕμ√«®æ∫
®÷ß·π–π”„Àâ√“¬ß“π‡ªìπ Hb Constant Spring ‰ª°àÕπ
‡π◊ËÕß®“°æ∫‰¥â∫àÕ¬°«à“ Hb Pakseû Õ¬à“ß‰√°Áμ“¡∑—Èß Õß
™π‘¥Õ“®μ√«®‰¡àæ∫„π‡≈◊Õ¥°Á‰¥â‡π◊ËÕß®“°¡’ª√‘¡“≥πâÕ¬
‚¥¬‡©æ“–∂â“‡ªìπ‡≈◊Õ¥‡°à“

2. °≈ÿà¡ βββββ - chain variant ∑’Ë§≈â“¬ Hb S (Hb
D-Punjab,  Hb Tak & Hb Korle-Bu)

Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘„π°≈ÿà¡π’È‰¥â·°à Hb S, Hb Tak
·≈– Hb D-Punjab ÷́Ëß‡ªìπ β-chain variant ∑—ÈßÀ¡¥
‡°‘¥®“°§«“¡º‘¥ª°μ‘∑’Ë·μ°μà“ß°—π §◊Õ Hb S [β6Glu-Val],
Hb D-Punjab [β121Glu-Gln], Hb Tak [β147Term-

thr] ·μà∑’Ëπ”¡“√«¡‰«â„π°≈ÿà¡‡¥’¬«°—π ‡π◊ËÕß®“°¡’≈—°…≥–
º≈°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√§≈â“¬°—π¡“° ∑—Èß “¡™π‘¥
À“°μ√«®¥â«¬‡§√◊ËÕß LPLC Õ“®∂Ÿ°·¬°ÕÕ°¡“∑’Ëμ”·Àπàß
S-window À√◊Õ A2 window °Á‰¥â  à«π„π HPLC °Á¡’
retention time „°≈â°—π¡“° (ª√–¡“≥ 4.16-4.18 π“∑’)
®÷ß·¬°‰¡àÕÕ° (√Ÿª∑’Ë 2) ‚¥¬¡’ abnormal peak ‡æ’¬ß

√Ÿª∑’Ë 1 ≈—°…≥–¢Õß Hb Constant Spring ·≈– Hb Pakse ‡¡◊ËÕ·¬°¥â«¬«‘∏’ HPLC ·≈– Capillary electrophoresis (CE)′



109J Med Tech Phy Ther ë Vol.22 No.2 ë May-August 2010

1 peak ‡π◊ËÕß®“°‡ªìπ β-chain variant ∑—Èß “¡™π‘¥
æ∫ª√‘¡“≥Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘Õ¬Ÿà√–À«à“ß√âÕ¬≈– 35 - 45
·≈–¡’º≈°“√μ√«®∑“ß‚≈À‘μ«‘∑¬“Õ◊ËπÊ Õ¬Ÿà„π‡°≥±åª°μ‘
À“°μâÕß°“√«‘π‘®©—¬·¬°™π‘¥ Õ“®∑”°“√μ√«®‡∫◊ÈÕßμâπ¥â«¬«‘∏’
sickling test ∂â“¡’ fresh specimen ´÷Ëß„™âμ√«®À“ Hb S
À“°‰¥âº≈≈∫®÷ßμ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡ÕμàÕ‰ª Õ“®μ√«®À“
Hb S ·≈– Hb D-Punjab mutations ¥â«¬‡∑§π‘§ PCR-

√Ÿª∑’Ë 2  ≈—°…≥–¢Õß Hb S, Hb D-Punjab ·≈– Hb Tak ‡¡◊ËÕ·¬°¥â«¬«‘∏’ HPLC (19)

 à«π Hb Korle-Bu  [β73Asp-Asn] ‡ªìπ β-chain
variant Õ’°™π‘¥Àπ÷Ëß∑’Ëæ∫‰¥â‰¡à∫àÕ¬‡∑à“°≈ÿà¡·√° ¡’√“¬ß“π
æ∫§√—Èß·√°„π·∂∫·Õø√‘°“ ·μà¡’√“¬ß“πμ√«®æ∫„π§π‰∑¬
®“°®—ßÀ«—¥π§√ «√√§å·≈– ÿæ√√≥∫ÿ√’ ‚¥¬æ∫√à«¡°—∫æ“À–
Hb E, α-thalassemia 2 ·≈– α-thalassemia 1 Œ’‚¡‚°≈∫‘π
™π‘¥π’È·¬°‰¥â‰¡à™—¥‡®π®“° Hb A

2
 ·≈– Hb E ‡¡◊ËÕ„™â‡∑§π‘§

LPLC À√◊Õ HPLC §≈â“¬°—∫°≈ÿà¡ Hb S, Hb D-Punjab ·≈–
Hb Tak ·μàæ∫«à“‡¡◊ËÕ„™â‡∑§π‘§ Capillary electrophoresis
 “¡“√∂·¬° Hb Korle-Bu, Hb E ·≈– Hb A

2
 ÕÕ°®“°

°—π‰¥âÕ¬à“ß™—¥‡®π (√Ÿª∑’Ë 3) Õ¬à“ß‰√°Áμ“¡¬—ßμâÕß°“√°“√
μ√«®¬◊π¬—π¥â«¬«‘∏’ allele specific PCR ‡™àπ°—π(20,21)

Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘™π‘¥π’È„π√–¬–À≈—ß‡√‘Ë¡μ√«®æ∫ ‰¥â∫àÕ¬¢÷Èπ

RFLP ‚¥¬„™â‡Õπ‰´¡å Mst II (17) ·≈– EcoR I (18) μ“¡≈”¥—∫
·μà„πÀâÕßªØ‘∫—μ‘°“√¢ÕßºŸâ‡¢’¬π„™â‡∑§π‘§ multiplex allele
specific PCR „π°“√μ√«®®”·π°Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘
∑—Èß “¡™π‘¥π’ÈÕÕ°®“°°—π„πß“πª√–®”«—π (19) ́ ÷Ëß∑”‰¥âßà“¬°«à“
®“°°“√»÷°…“æ∫«à“„π§π‰∑¬∑—Ë«‰ªæ∫‡ªìπ Hb Tak ·≈– Hb
D-Punjab ‰¥â∫àÕ¬°«à“ Hb S ´÷Ëß¡—°μ√«®æ∫„πºŸâªÉ«¬
™“«μà“ßª√–‡∑»∑’Ë¡“√—∫°“√μ√«®√—°…“„πª√–‡∑»‰∑¬

√Ÿª∑’Ë 3 ≈—°…≥–¢Õß Hb Korle-Bu „πºŸâ∑’Ë‡ªìπæ“À– Hb E √à«¡°—∫ Hb Korle-Bu ‡¡◊ËÕ·¬°¥â«¬«‘∏’ HPLC, LPLC
·≈– Capillary electrophoresis (CE) ≈Ÿ°»√™’È· ¥ßμ”·Àπàß¢Õß Hb Korle-Bu (20,21)
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3. °≈ÿà¡ ααααα - chain variant ∑’Ë§≈â“¬ Hb S  (Hb Siam,
Hb Queens & Hb Q-Thailand)

μ—«Õ¬à“ß¢ÕßŒ’‚¡‚°≈∫‘πº‘¥ª°μ‘„π°≈ÿà¡π’È∑’Ë ‡ªìπ
α-chain variant ª√–°Õ∫¥â«¬ Hb Siam [α15(A13)
Gly-Arg] ·≈– Hb Queens [α34(B15)Leu-Arg] ÷́Ëß¡’
¡‘«‡μ™—ËπÕ¬Ÿà∫π α1-globin gene ∑—Èß§Ÿà ®÷ßæ∫ª√‘¡“≥ Hb variant
‰¥â„π™à«ßª√–¡“≥√âÕ¬≈– 15 - 20 ‡∑à“π—Èπ ¡’≈—°…≥–¢Õß peak

∂Ÿ°·¬°ÕÕ°¡“„πμ”·Àπàß‡¥’¬«°—π°—∫ Hb S, Hb D-Punjab,
Hb Tak ·≈– Hb Korle-Bu ·μà¡’ª√‘¡“≥πâÕ¬°«à“ (√Ÿª∑’Ë 4)
´÷Ëß∫àß™’È«à“‡ªìπ α-chain variant Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘∑—Èß Õß
™π‘¥π’Èμ√«®æ∫‰¥â‰¡à∫àÕ¬‡À¡◊Õπ°≈ÿà¡∑’Ë 2 ·μà‡¡◊ËÕμ√«®æ∫
·≈â«®”‡ªìπμâÕß«‘π‘®©—¬·¬°ÕÕ°®“°°≈ÿà¡∑’Ë 2 ´÷ËßμâÕß„™â
°“√μ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ¥â«¬«’∏’ multiplex allele specific
PCR ‡™àπ°—π (22)

√Ÿª∑’Ë 4 μ”·Àπàß¢Õß Hb Siam ·≈– Hb Queens „πºŸâ∑’Ë‡ªìπæ“À–‡¡◊ËÕ·¬°¥â«¬«‘∏’ LPLC ´÷Ëß∂Ÿ°·¬°ÕÕ°¡“∑’Ëμ”·Àπàß
¢Õß Hb S (S window) ·≈– ấÕπ∑—∫°—π Hb A

2
 ∑”„Àâ«—¥ª√‘¡“≥  Hb A

2
 ∑’Ë∂Ÿ°μâÕß‰¡à‰¥â (22)

 ”À√—∫ Hb Q-Thailand [α74(EF3)Asp-His]
®—¥‡ªìπ α − thalassemia ™π‘¥Àπ÷Ëß∑’Ëæ∫‰¥â∫àÕ¬„π§π‰∑¬
‡°‘¥®“°§«“¡º‘¥ª°μ‘¢Õß¬’π α1-globin ∑’Ëμ”·Àπàß
codon 74 Asp-His ÷́Ëß§«“¡º‘¥ª°μ‘π’È®–‡™◊ËÕ¡μàÕ°—∫
α - thalassemia 2 ™π‘¥ 4.2 kb deletion ∫π‚§√‚¡‚´¡
¢â“ß‡¥’¬«°—π‡ ¡Õ ºŸâ∑’Ë‡ªìπæ“À– Hb Q-Thailand ∑ÿ°§π
®÷ß‡ªìπæ“À– α-thalassemia 2 ™π‘¥ 4.2 kb deletion ¥â«¬
‡¡◊ËÕæ∫√à«¡°—∫ α-thalassemia 1 ®÷ß∑”„Àâ‡°‘¥‚√§ Hb H ‰¥â
·μà‡√’¬°™◊ËÕ«à“ Hb QH-disease  ”À√—∫‚Œ‚¡‰´‚°∑¢Õß Hb
Q-Thailand æ∫‰¡à∫àÕ¬·≈–‰¡à∑”„Àâ‡°‘¥ Hb H diseaese
Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘™π‘¥π’È∂Ÿ°·¬°ÕÕ°¡“∑’Ëμ”·Àπàß‡¥’¬«°—∫
Hb Siam ·≈– Hb Queens ∑’Ë°≈à“«∂÷ß¢â“ßμâπ ∑”„Àâ‰¡à
 “¡“√∂«‘π‘®©—¬·¬°‰¥â‚¥¬ßà“¬ ‡«âπ·μà®–„™â«‘∏’μ√«®¥’‡ÕÁπ‡Õ
¥â«¬‡∑à“π—Èπ ́ ÷ËßπÕ°®“°®–μâÕßμ√«®æ∫¡‘«‡μ™—Ëπ∑’Ë codon 74
·≈â« ¬—ßμâÕßμ√«®æ∫ α-thalassemia 2 ™π‘¥ 4.2 kb deletion
¥â«¬ ®÷ß®–∂◊Õ«à“μ√«®‰¥â∂Ÿ°μâÕß „πÀâÕßªØ‘∫—μ‘°“√¢Õß
ºŸâ‡¢’¬π„™â«‘∏’ multiplex allele specific PCR μ√«®

À“§«“¡º‘¥ª°μ‘∑—Èß ÕßÕ¬à“ßπ’Èæ√âÕ¡°—π (√Ÿª∑’Ë 5)  ‡π◊ËÕß®“°
Hb Q-Thailand ‡ªìπ§«“¡º‘¥ª°μ‘¢Õß “¬ α-globin ∑’Ë
æ∫‰¥â∫àÕ¬„π§π‰∑¬´÷Ëß¡’§«“¡™ÿ°¢Õß Hb E  Ÿß¥â«¬ ®÷ß¡—°
æ∫ºŸâ∑’Ë‡ªìπæ“À–¢Õß Hb Q-Thailand √à«¡°—∫ Hb E ‰¥â
∑”„Àâμ√«®æ∫Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘‰¥âÀ≈“¬™π‘¥ ª√–°Õ∫¥â«¬
Hb A (αA

2
βA

2
), Hb E (αA

2
βE

2
), Hb Q-Thailand

(αQT
2
βA

2
) ·≈– Hb QE (αQT

2
βE

2
) ‡¡◊ËÕμ√«®¥â«¬«‘∏’

HPLC À√◊Õ LPLC ·≈–¡—°æ∫ Hb A
2
 (αA

2
δ

2
) ·≈– Hb

QA
2
 (αQT

2
δ

2
) ‡æ‘Ë¡‡μ‘¡‡¡◊ËÕμ√«®¥â«¬«‘∏’ Capillary

electrophoresis ®÷ß √â“ß§«“¡ —∫ π„π°“√«‘π‘®©—¬‰¥âßà“¬
¥—ß· ¥ß„π √Ÿª∑’Ë 6 πÕ°®“°®–μ√«®æ∫„π§π‰∑¬·≈â«
¬—ß¡’√“¬ß“πμ√«®æ∫ Hb Q-Thailand „π™“«®’π·≈–
™“« ‘ß§‚ª√å‡™◊ÈÕ “¬®’π¥â«¬ ·μà‰¡àæ∫„πª√–™“°√°≈ÿà¡Õ◊Ëπ
®÷ß‡™◊ËÕ«à“πà“®–¡’μâπ°”‡π‘¥®“°§π‡Õ‡ ’́¬ ®“°°“√»÷°…“
α-globin gene haplotype ¢Õß¬’π Hb Q-Thailand
„π§π‰∑¬ æ∫«à“¡’·À≈àß°”‡π‘¥‡¥’¬«°—π∑—Èß ‘Èπ (23, 24)
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√Ÿª∑’Ë 5 °“√μ√«®À“ Hb Q-Thailand mutation ·≈– α - thalassemia 2 (4.2 kb deletion) ‚¥¬«‘∏’ multiplex allele
specific PCR μ—«Õ¬à“ß√“¬∑’Ë 2 ·≈– 5-9 ‡ªìπμ—«Õ¬à“ß∑’Ë„Àâº≈∫«°μàÕ°“√μ√«®  à«π√“¬∑’Ë 3 ‡ªìπæ“À–¢Õß α-thalassemia 2
(4.2 kb) ‡æ’¬ßÕ¬à“ß‡¥’¬« ‰¡à‰¥â‡ªìπÀ“À–¢Õß Hb Q - Thailand √“¬∑’Ë 1 ·≈– 4 ‡ªìπ§πª°μ‘(23)

√Ÿª∑’Ë 6 μ”·Àπàß¢Õß Hb Q-Thailand ·≈– Hb QE „πºŸâ∑’Ë‡ªìπæ“À–¢Õß  Hb Q-Thailand √à«¡°—∫ Hb E ‡¡◊ËÕ·¬°¥â«¬«‘∏’
HPLC ·≈– Capillary electrophoresis (CE)(23.24)

4. °≈ÿà¡  βββββ-chain variant Õ◊ËπÊ (Hb C, Hb Pyrgos, Hb
Hope ·≈– Hb J Bangkok)

Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘„π°≈ÿà¡π’È ∑’Ëæ∫‰¥â∫àÕ¬„π§π‰∑¬
°≈ÿà¡π’È‰¡à°àÕ„Àâ‡°‘¥Õ“°“√∑“ß§≈‘π‘°∑’Ë√ÿπ·√ß·μàÕ¬à“ß„¥·≈–

¡’ª√‘¡“≥Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘∑’Ë —ß‡§√“–Àå Ÿß„π√–¥—∫‡∑’¬∫‡∑à“
Hb A ·μàÕ“®∑”„Àâ‡°‘¥§«“¡ —∫ π„π°“√«‘π‘®©—¬∑“ßÀâÕß
ªØ‘∫—μ‘°“√‰¥â ª√–°Õ∫¥â«¬ Hb C [β6 Glu-Lys], Hb Pyrgos
[β83(EF7) Gly-Asp], Hb J Bangkok [β56 (D7)
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Gly-Asp] ·≈– Hb Hope [β136 (H14) Gly-Asp]    ”À√—∫
Hb C π—Èπ ·μà‡¥‘¡‡™◊ËÕ«à“μ√«®æ∫‡©æ“–„π°≈ÿà¡§π‡™◊ÈÕ “¬
·Õø√‘°—π ‰¡à¡’√“¬ß“π°“√μ√«®æ∫„π§π‰∑¬ ‡π◊ËÕß®“°°“√μ√«®
Hb typing ¢≥–π—Èπ à«π„À≠à„™â«‘∏’ alkaline electrophoresis
´÷Ëß‰¡à “¡“√∂·¬° Hb C ÕÕ°®“° Hb E ‰¥â ®÷ß∂Ÿ°√“¬ß“π
‡ªìπ Hb E ∑—ÈßÀ¡¥·μà¡’ª√‘¡“≥ Ÿß°«à“ºŸâ∑’Ë‡ªìπæ“À– Hb E
∑—Ë«‰ªÕ¬à“ß™—¥‡®π·≈–„Àâº≈≈∫μàÕ°“√μ√«®°√Õß¥â«¬ DCIP
·≈–μâÕß„™â‡∑§π‘§°“√μ√«®¥’‡ÕÁπ‡Õ™à«¬«‘π‘®©—¬·¬° (25)

μàÕ¡“¡’°“√„™â‡∑§π‘§ HPLC, LPLC À√◊Õ Capillary
electrophoresis „π°“√∑” Hb typing ´÷Ëß “¡“√∂·¬°
Hb C ÕÕ°®“° Hb E ‰¥âÕ¬à“ß™—¥‡®π ®÷ß¡’°“√μ√«®æ∫
Hb C ¡“°¢÷Èπ·≈–æ∫«à“¡’§«“¡™ÿ° ŸßæÕ ¡§«√„π§π‰∑¬
‚¥¬‡©æ“–„π¿“§„μâ „π∑“ßªØ‘∫—μ‘‰¡à®”‡ªìπμâÕßμ√«®¥’‡ÕÁπ
‡Õ‡æ◊ËÕ¬◊π¬—π´È” ‡«âπ·μà„π√“¬∑’Ë¡’§«“¡º‘¥ª°μ‘Õ¬à“ßÕ◊Ëπ

√à«¡¥â«¬ ‡™àπ „π√“¬∑’Ë‡ªìπ‚Œ‚¡‰´‚°∑ À√◊Õ æ∫√à«¡°—∫
Hb S À√◊Õ Hb Korle-Bu ‡ªìπμâπ ‡æ√“–∑”„Àâ‡°‘¥ microcytic
anemia ·≈–‡°‘¥ Hb crystal formation ¢Õß Hb C
„π‡¡Á¥‡≈◊Õ¥·¥ß¡“°¢÷Èπ·≈–°àÕªí≠À“∑“ß§≈‘π‘°‰¥â (26)

 ”À√—∫ Hb Pyrgos, Hb Hope ·≈– Hb J Bangkok
(√Ÿª∑’Ë 7) ‡ªìπ nonpathological β-chain variant ∑—ÈßÀ¡¥
¡’≈—°…≥–°“√·¬°¥â«¬ HPLC ·≈– LPLC §≈â“¬°—π ·≈–
·¬°ÕÕ°®“° Hb A ·≈– Hb E ™—¥‡®π ®÷ß∂Ÿ°μ√«®æ∫‰¥â
ßà“¬ „π à«π¢Õß Hb J Bangkok ¡’≈—°…≥– peak
∑’Ëμà“ß®“°Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘Õ’° Õß™π‘¥™—¥‡®π ‡π◊ËÕß®“°
®–ª√“°Ø‡ªìπ≈—°…≥– 2 peak ấÕπ°—π°—∫ Hb A ·≈–
„™â‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫°“√«‘π‘®©—¬‡∫◊ÈÕßμâπ‰¥â Õ¬à“ß‰√°Áμ“¡
°“√«‘π‘®©—¬∑’Ë·πàπÕπμâÕß°“√°“√μ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ
¥â«¬‡∑§π‘§ allele specific PCR (27-29)

5. °≈ÿà¡ ααααα-chain variant Õ◊ËπÊ (Hb Hekinan & Hb
Beijing)

„π°≈ÿà¡π’È∑’Ëπ”¡“¬°μ—«Õ¬à“ß 2 ™π‘¥ §◊Õ Hb Hekinan
[α27(B8) Glu-Asp] ·≈– Hb Beijing [α16(A14)
Lys-Asn] ‡π◊ËÕß®“°‡ªìπ Õß™π‘¥∑’Ëμ√«®æ∫√à«¡°—∫
Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘À√◊Õ∏“≈— ´’‡¡’¬™π‘¥Õ◊Ëπ„π§π‰∑¬
Hb Hekinan ‡ªìπ nonpathological α-variant ∑’Ëæ∫∫àÕ¬
„π°≈ÿà¡§π≠’ËªÿÉπ·≈–®’π °“√æ∫√à«¡°—∫ Hb E ·≈–
α - thalassemia 1 À√◊Õ α-thalassemia 2 „π§π‰∑¬
®÷ßπà“ π„® (30, 31) ‡π◊ËÕß®“°‡ªìπ α-globin chain variant
‡¡◊ËÕæ∫√à«¡°—∫ºŸâ∑’Ë‡ªìπæ“À– Hb E ®÷ßæ∫ abnormal peak

2 μ”·Àπàß‰¥â §◊Õ abnormal Hb A (αHK
2
βA

2
) ·≈–

abnormal Hb E (αHK
2
βE

2
) ´÷Ëß·¬°ÕÕ°®“° Hb A ·≈–

Hb E ‰¥â™—¥‡®π‡¡◊ËÕ¡’ª√‘¡“≥¡“°æÕ ·μà‡π◊ËÕß®“°
Hb Hekinan ‡°‘¥®“°¡‘«‡μ™—Ëπ∫π¬’π α1-globin ª√‘¡“≥
∑’Ë —ß‡§√“–Àå‰¥â®÷ßπâÕ¬°«à“Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘™π‘¥Õ◊Ëπ
∑’Ë‡°‘¥®“°¡‘«‡μ™—Ëπ∫π¬’π α2-globin ®÷ßÕ“®∂Ÿ°«‘π‘®©—¬
æ≈“¥‰¥ấ ÷Ëßæ∫‰¥â∫àÕ¬„πß“πª√–®”«—π ·μàÀ“°æ∫√à«¡°—∫¿“«–
α-thalassemia Õ¬à“ßÕ◊Ëπ¥â«¬·≈–¡’ α-globin chain
ª°μ‘πâÕ¬≈ß ®–™à«¬„Àâ·¬°ÕÕ°®“°°—π‰¥âßà“¬¢÷Èπ (√Ÿª∑’Ë 8)
°“√μ√«®«‘π‘®©—¬∑’Ë·πàπÕπμâÕß°“√°“√μ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ
¥â«¬‡∑§π‘§ PCR-RFLP ¢Õß¬’π α1-globin (30)

√Ÿª∑’Ë 7  μ”·Àπàß¢Õß Hb Hope, Hb J Bangkok ·≈– Hb Pyrgos ‡¡◊ËÕ·¬°¥â«¬«‘∏’ LPLC (29)
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√Ÿª∑’Ë 8 μ”·Àπàß¢Õß Hb Hekinan (HK) ∑’Ëæ∫√à«¡°—∫ Hb E ·≈– α - thalassemia 1 ‡¡◊ËÕ·¬°¥â«¬«‘∏’ HPLC °“√¡’
α - thalassemia 1 √à«¡¥â«¬∑”„Àâ Hb Hekinan ∂Ÿ°·¬°®“° Hb A ·≈– Hb A

2
 ‰¥â™—¥‡®π¢÷Èπ(30)

 ”À√—∫ Hb Beijing æ∫§√—Èß·√°„πª√–‡∑»®’π
·≈–æ∫‰¥â‰¡à∫àÕ¬π—° ∑’Ë¡’√“¬ß“πμ√«®æ∫„πª√–‡∑»‰∑¬
‡ªìπ°“√μ√«®æ∫„π§π‰∑¬®“°¿“§‡Àπ◊Õ ‚¥¬æ∫√à«¡°—∫
Hb E ·≈– α-thalassemia 1 ºŸâªÉ«¬¡’¿“«–´’¥·≈–
¡’≈—°…≥–¢Õß thalassemia intermedia ∑’ËμâÕß√—∫°“√√—°…“ (32)

¥—ßπ—Èπ·¡â®–æ∫‰¥â‰¡à∫àÕ¬ ·μà¡’§«“¡ ”§—≠ ·≈–‡π◊ËÕß®“°‡ªìπ
α-chain variant ‡™àπ‡¥’¬«°—∫ Hb Hekinan ∑’Ëæ∫√à«¡°—∫
Hb E ®÷ßæ∫ abnormal peak 2 ™π‘¥ §◊Õ Hb Beijing
(αBJ

2
βA

2
) ·≈– Hb E-Beijing (αBJ

2
βE

2
) (√Ÿª∑’Ë 9)

√Ÿª∑’Ë 9 μ”·Àπàß¢Õß Hb Beijing ·≈– Hb EBeijing ‡¡◊ËÕ·¬°¥â«¬«‘∏’ HPLC °“√¡’ α - thalassemia 1 √à«¡¥â«¬∑”„Àâ
Hb EBeijing ∂Ÿ°·¬°®“° Hb A ‰¥â™—¥‡®π¢÷Èπ(32)
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6. °≈ÿà¡ Hb Lepore variants
Hb Lepore ‡ªìπŒ’‚¡‚°≈∫‘πº‘¥ª°μ‘∑’Ë®—¥‡ªìπ

δβ - thalassemia ™π‘¥Àπ÷Ëß ‡°‘¥®“°°“√¢“¥À“¬‰ª¢Õß
¥’‡ÕÁπ‡Õ„π∫√‘‡«≥√–À«à“ß¬’π δ - globin ·≈–¬’π β - globin
¢π“¥ª√–¡“≥ 7.4 °‘‚≈‡∫  ‡ªìπº≈„Àâ‡°‘¥°“√‡™◊ËÕ¡μàÕ°—π
¢Õß¬’π∑—Èß Õß‡°‘¥‡ªìπ¬’π δβ-globin  ¬’π∑’Ëº‘¥ª°μ‘π’È
®÷ß √â“ß “¬ abnormal globin ÕÕ°¡“‡ªìπ hybrid δβ-globin
chain ∑’Ë¡’ à«π N-terminal ‡ªìπ δ-globin ·≈– à«π
C-terminal ‡ªìπ β-globin ÷́Ëß‡¡◊ËÕ√«¡μ—«°—∫ “¬ α-globin
chain ∑”„Àâ‡°‘¥‡ªìπ abnormal Hb ‡√’¬°™◊ËÕ«à“ Hb Lepore
®—¥‡ªìπ abnormal Hb ∑’Ë¡’§«“¡ ”§—≠∑“ß§≈‘π‘°‡π◊ËÕß®“°
‡ªìπ∏“≈—  ’́‡¡’¬™π‘¥Àπ÷Ëß ‡¡◊ËÕæ∫√à«¡°—∫ Hb E À√◊Õ∏“≈— ´’
‡¡’¬Õ◊ËπÊ °àÕ„Àâ‡°‘¥Õ“°“√¢Õß thalassemia intermedia
‰¥â °“√√“¬ß“π‡¡◊ËÕμ√«®æ∫®÷ß¡’§«“¡ ”§—≠ Hb Lepore
¡’√“¬ß“πμ√«®æ∫‰¥â„πÀ≈“¬°≈ÿà¡ª√–™“°√‚¥¬‡©æ“–„π·∂∫
∑«’ª¬ÿ‚√ª·≈–Õ‡¡√‘°“ ·μà°Áæ∫„π§π‡Õ‡ ’́¬¥â«¬ ‚¥¬∑—Ë«‰ª
·∫àßÕÕ°‰¥â‡ªìπ 3 ™π‘¥μ“¡≈—°…≥–¢Õß°“√‡°‘¥¬’π hybrid

δβ-globin  §◊Õ Hb Lepore-Hollandia (δ22Ala/β50Thr),
Hb Lepore-Baltimore (δ50Ser/β86Ala À√◊Õ δ68Leu/β84Thr
À√◊Õ δ59Lys/β86Ala) ·≈–  Hb Lepore-Washington-
Boston (δ87Gln/βIVSII-8 À√◊Õ δ87Gln/β116His) (33)

 ”À√—∫„πª√–‡∑»‰∑¬¡’√“¬ß“π°“√μ√«®æ∫‡æ’¬ß 2 ™π‘¥ §◊Õ
Hb Lepore-Hollandia ·≈– Hb Lepore-Washington-
Boston (34-36) ∑—Èß Õß™π‘¥„Àâº≈°“√μ√«® Hb typing
‡À¡◊Õπ°—π °“√«‘π‘®©—¬·¬°μâÕßμ√«®¥’‡ÕÁπ‡Õ‡∑à“π—Èπ
ºŸâ∑’Ë‡ªìπæ“À–¢Õß Hb Lepore ¡’ Hb F „π™à«ß√âÕ¬≈– 4 - 5
·≈–¡—°æ∫ Hb Lepore ª√–¡“≥√âÕ¬≈– 10  ‡¡◊ËÕ·¬° Hb
¥â«¬«‘∏’ HPLC ®–æ∫ Hb Lepore ∂Ÿ°·¬°ÕÕ°¡“
„πμ”·Àπàß‡¥’¬«°—∫ Hb A

2
 / Hb E ∑”„Àâ«‘π‘®©—¬º‘¥æ≈“¥‰¥â

·μàæ∫«à“ “¡“√∂·¬°ÕÕ°¡“‰¥âÕ¬à“ß™—¥‡®π‚¥¬«‘∏’ Capillary
electrophoresis ́ ÷Ëß∂Ÿ°·¬°ÕÕ°¡“„π à«π¢Õß denatured Hb
E (√Ÿª∑’Ë 10) ‡¡◊ËÕμ√«®æ∫§«√ àßμ√«®¬◊π¬—π¥â«¬«‘∏’¥’‡ÕÁπ‡Õ
μàÕ‰ª ®“°°“√»÷°…“æ∫«à“ Hb Lepore æ∫‰¥â∫àÕ¬æÕ ¡§«√
„π§π‰∑¬·≈–¡—°æ∫√à«¡°—∫∏“≈— ´’‡¡’¬™π‘¥Õ◊Ëπ

√Ÿª∑’Ë 10 ≈—°…≥–¢Õß Hb Lepore ÷́Ëß∂Ÿ°·¬°ÕÕ°¡“∑’Ëμ”·Àπàß¢Õß Hb E ‡¡◊ËÕ·¬°¥â«¬«‘∏’ HPLC ·≈– LPLC
·μà∂Ÿ°·¬°ÕÕ°¡“Õ¬à“ß™—¥‡®π∫π Capillary electrophoresis (CE)(36)

¬—ß¡’Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘Õ’°À≈“¬™π‘¥∑’Ë‰¡à‰¥âπ”¡“
°≈à“«‰«â ‡π◊ËÕß®“°æ∫‰¥â‰¡à∫àÕ¬ ‚¥¬ √ÿª®–‡ÀÁπ«à“Œ’‚¡‚°≈
∫‘πº‘¥ª°μ‘∑’Ëæ∫„π§π‰∑¬¡’‡ªìπ®”π«π¡“°·≈–‡™◊ËÕ«à“®–¡’
°“√μ√«®æ∫¡“°¢÷Èπ‡√◊ËÕ¬Ê ‡π◊ËÕß®“°¡’°“√ àßμ√«®À“™π‘¥
·≈–ª√‘¡“≥Œ’‚¡‚°≈∫‘π„πß“πª√–®”«—π¡“°¢÷Èπ μ“¡‚§√ß°“√
§«∫§ÿ¡·≈–ªÑÕß°—π‚√§∏“≈—  ’́‡¡’¬∑’Ë¥”‡π‘π°“√Õ¬Ÿà∑—Ë«ª√–‡∑»
∂÷ß·¡â à«π„À≠à¢ÕßŒ’‚¡‚°≈∫‘πº‘¥ª°μ‘‡À≈à“π’È®–‰¡à∑”„Àâ

‡°‘¥‚√§À√◊ÕÕ“°“√∑“ß§≈‘π‘°„¥Ê ·μà°“√∑’Ë¡—°æ∫√à«¡°—∫
Œ’‚¡‚°≈∫‘πº‘¥ª°μ‘·≈–∏“≈— ´’‡¡’¬∑’Ë‡ªìπªí≠À“ ”§—≠„π§π
‰∑¬ ®÷ß®”‡ªìπμâÕß„Àâ°“√«‘π‘®©—¬·¬°„Àâ‰¥â ‡æ◊ËÕª√–‚¬™πå
„π°“√¥Ÿ·≈√—°…“·≈–§”ª√÷°…“·π–π”∑“ßæ—π∏ÿ°√√¡·°à
ºŸâªÉ«¬·≈–§√Õ∫§√—«  °“√«‘π‘®©—¬Œ’‚¡‚°≈∫‘π‡À≈à“π’È®“°
°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π„πß“πª√–®”«—π ¡’¢âÕ®”°—¥
·≈– à«π„À≠à‰¡à “¡“√∂„Àâ°“√«‘π‘®©—¬∑’Ë·πàπÕπ‰¥â ¡—°μâÕßÕ“»—¬
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°“√μ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ™à«¬¬◊π¬—π¥â«¬‡ ¡Õ ®“°ª√– ∫°“√≥å
æ∫«à“°“√„™â‡∑§π‘§°“√μ√«®À≈“¬Õ¬à“ß√à«¡°—π™à«¬„π°“√
·ª≈º≈‰¥â¡“°·≈–À≈“¬§√—Èß abnormal Hb ∑’Ëμ√«®æ∫
‡°‘¥®“°§«“¡∫°æ√àÕß¢Õß‡§√◊ËÕß¡◊Õ∑’Ë„™âμ√«®À√◊Õ‡ªìπº≈
®“°‡≈◊Õ¥‡°à“‡∑à“π—Èπ ¥—ßπ—Èπ‡¡◊ËÕμ√«®æ∫„πß“πª√–®”«—π
®÷ß§«√√“¬ß“π‡æ’¬ß«à“‰¥âμ√«®æ∫ abnormal Hb ‡∑à“π—Èπ
(suspected abnormal Hb) ‰¡à§«√√–∫ÿ™π‘¥¢Õß abnormal
Hb ≈ß‰ª‚¥¬‰¡àºà“π°“√μ√«®¬◊π¬—π¥â«¬°“√«‘‡§√“–Àå¥’‡ÕÁπ‡Õ
·≈–§«√ àßμ—«Õ¬à“ß¥—ß°≈à“«æ√âÕ¡μ—«Õ¬à“ß‡≈◊Õ¥¢Õß ¡“™‘°
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