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∫∑§—¥¬àÕ
‚√ßæ¬“∫“≈‡¡◊Õß √«ß ®—ßÀ«—¥√âÕ¬‡ÕÁ¥ ‡ªìπ‚√ßæ¬“∫“≈∑’Ë¥”‡π‘πß“πµ“¡·ºπ°“√ àß‡ √‘¡ ªÑÕß°—π·≈–§«∫§ÿ¡

‚√§∏“≈— ´’‡¡’¬·≈–Œ’‚¡‚°≈∫‘πº‘¥ª°µ‘¢Õß°√–∑√«ß “∏“√≥ ÿ¢ °“√¥”‡π‘πß“π∑’Ëºà“π¡“æ∫ªí≠À“®“°º≈°“√µ√«®
§—¥°√Õß‰¡à Õ¥§≈âÕß°—∫º≈°“√µ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π∫àÕ¬§√—Èß °“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ®—¥µ—Èß√–∫∫
§«∫§ÿ¡§ÿ≥¿“æ‡æ◊ËÕ°“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√µ√«®§—¥°√Õß∏“≈—  ’́‡¡’¬¥â«¬™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª KKU-OF ·≈– KKU-
DCIP-Clear ¢Õß‚√ßæ¬“∫“≈ ‚¥¬∑”°“√»÷°…“„π 3 √–¬– √–¬–∑’Ë 1 ‡ªìπ°“√§âπÀ“·≈–«‘‡§√“–Àåªí≠À“‚¥¬√«∫√«¡
º≈°“√µ√«®§—¥°√Õß·≈–º≈°“√µ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π ®“°¢âÕ¡Ÿ≈„πªïß∫ª√–¡“≥ 2549 æ∫º≈°“√µ√«®°√Õß
DCIP ‡ªìπº≈∫«°≈«ß√âÕ¬≈– 5.4 ·≈–º≈≈∫≈«ß√âÕ¬≈– 5.4 ·µà‰¡à “¡“√∂ª√–‡¡‘πº≈°“√µ√«® OF ‰¥â ‡π◊ËÕß®“°
‰¡à¡’º≈°“√µ√«®¬◊π¬—π¬’π α- thalassemia 1 √–¬–∑’Ë 2 ®—¥µ—Èß√–∫∫§«∫§ÿ¡§ÿ≥¿“æ ‚¥¬°“√„Àâ∫ÿ§≈“°√∑’Ë¡’Àπâ“∑’Ë
√—∫º‘¥™Õ∫ß“π°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬ ‡¢â“√—∫°“√Ωñ°Õ∫√¡‡∑§π‘§°“√µ√«®·≈–°“√Õà“πº≈®“°ºŸâ™”π“≠°“√∑’Ë
»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√·æ∑¬å (»«ª.) §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ ·≈â«„Àâ®—¥∑”§Ÿà¡◊Õ¡“µ√∞“π°“√ªØ‘∫—µ‘ß“π  ”À√—∫°“√µ√«®§—¥°√Õß¥â«¬™ÿ¥πÈ”¬“¥—ß°≈à“«·≈–ª√–°“»„™â √–¬–
∑’Ë 3 ‡ªìπ°“√ª√–‡¡‘πº≈°“√æ—≤π“ª√– ‘∑∏‘¿“æ°“√µ√«® ¿“¬À≈—ß®“°°“√®—¥µ—Èß√–∫∫§«∫§ÿ¡§ÿ≥¿“æ ‚¥¬°“√
‡°Á∫√«∫√«¡µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‡¢â“¡“√—∫°“√µ√«®§—¥°√Õß∑’Ë‚√ßæ¬“∫“≈∑—Èß∑’Ë„Àâº≈∫«°·≈–º≈≈∫®”π«π 130 √“¬  àß‡¢â“
√—∫°“√µ√«®¬◊π¬—π∑’Ë »«ª. §≥–‡∑§π‘§°“√·æ∑¬å æ∫ α-thalassemia 1, β-thalassemia ·≈– Hb E  √âÕ¬≈– 3.9,
0.8 ·≈– 40.0 µ“¡≈”¥—∫ ´÷Ëß‡¡◊ËÕ«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫º≈°“√µ√«®§—¥°√Õß°—∫º≈°“√µ√«®¬◊π¬—π‰¥â§à“ §«“¡‰«
§«“¡®”‡æ“– §à“∑”π“¬º≈∫«° ·≈–§à“∑”π“¬º≈≈∫‡∑à“°—∫√âÕ¬≈– 100 √âÕ¬≈– 95.5 √âÕ¬≈– 95.0 ·≈–√âÕ¬≈–
100 µ“¡≈”¥—∫ º≈∑’Ë‰¥â· ¥ß„Àâ‡ÀÁπ«à“ª√– ‘∑∏‘¿“æ°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬·≈–Œ’‚¡‚°≈∫‘πº‘¥ª°µ‘¢Õß‚√ß
æ¬“∫“≈‡¡◊Õß √«ß ‰¥â√—∫°“√æ—≤π“„Àâ¥’¢÷Èπ  àßº≈„Àâ°“√¥”‡π‘πß“πµ“¡·ºπ°“√ªÑÕß°—π·≈–§«∫§ÿ¡‚√§∏“≈— ´’‡¡’¬
·≈–Œ’‚¡‚°≈∫‘πº‘¥ª°µ‘ ¥”‡π‘πµàÕ‰ª‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

§” ”§—≠ : ∏“≈— ´’‡¡’¬ °“√µ√«®°√Õß √–∫∫§«∫§ÿ¡§ÿ≥¿“æ OF / DCIP
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Abstract
The prevention and control program of thalassemia and hemoglobinopathies has been carried out at

Maung Saung Hospital, Roiet province according to the policy of the Ministry of Public Health. Discrepancy
between the result of thalassemia screening and confirmatory test is commonly encountered. This study
aimed to implement the quality control system at the hospital for improvement of thalassemia and
hemoglobinopathies screening using a combined osmotic fragility test (KKU-OF) and
dichlorophenolindophenol test (KKU-DCIP-Clear). Study plan was designed and made into 3 phases. In
Phase I, a retrospective data in the year 2006 was collected and analyzed to identify to the screening
problems. There were 5.4 % false positive and 5.4 % false negative for DCIP test but the effectiveness
of OF test could not be determined as α - thalassemia 1 has not been examined. Phase II was an
implementation of quality control system for thalassemia screening. Staffs performing screening tests
were re-trained at the  Centre for Research and Development of Medical Diagnostic Laboratories
(CMDL), Khon Kaen University. Standard operating procedures (SOP) for KKU-OF and KKU-DCIP-
Clear were then prepared. Phase III was set to evaluate the effectiveness of screening after implementation
of the system. Prospective screening was carried out at Maung Saung hospital on 130 subjects and the
remaining blood specimens were sent to the CMDL for further confirmatory tests. Among 130 subjects
examined,α  - thalassemia 1, β - thalassemia and Hb E were identified in 3.9 %, 0.8% and 40.0 %,
respectively. The sensitivity, specificity, positive predictive and negative predictive values were found to
be 100 %, 95.5 %, 95.0 % and 100 %, respectively. This result indicates that thalassemia and
hemoglobinopathies screening at Maung Saung Hospital has been improved which should consequently
lead to a more effective prevention and control program.

Key wods : Thalassemia, Screening, Quality control system, OF/DCIP
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∫∑π”
∏“≈— ´’‡¡’¬‡ªìπ¿“«–‚≈À‘µ®“ß°√√¡æ—π∏ÿå∑’Ë¡’Õÿ∫—µ‘°“√≥å

 Ÿß„πª√–™“°√‰∑¬(1) ‡°‘¥®“°¡’§«“¡º‘¥ª°µ‘¢Õß¬’π∑’Ë
§«∫§ÿ¡°“√ —ß‡§√“–Àå “¬‚°≈∫‘π (globin chain) ∑”„Àâ
°“√ —ß‡§√“–Àå “¬‚°≈∫‘π “¬„¥ “¬Àπ÷ËßÀ√◊Õ¡“°°«à“
Àπ÷Ëß “¬‰¡à‰¥âÀ√◊Õ —ß‡§√“–Àå‰¥â„πª√‘¡“≥∑’ËπâÕ¬≈ß ºŸâ∑’Ë
‡ªìπ∏“≈—  ’́‡¡’¬™π‘¥µà“ßÊ ®–¡’Õ“°“√¡“°πâÕ¬·µ°µà“ß°—π
∫“ß™π‘¥¡’Õ“°“√√ÿπ·√ß·≈–‡ ’¬™’«‘µ°àÕπ§≈Õ¥À√◊Õ
¿“¬À≈—ß§≈Õ¥‰¡à°’Ëπ“∑’ ‡™àπ °√≥’‰¥â√—∫¬’πÕ—≈ø“∏“≈— 
´’‡¡’¬ 1 (α - thalassemia 1) ®“°∑—ÈßæàÕ·≈–·¡à‡√’¬°
¿“«–π’È«à“ Œ’‚¡‚°≈∫‘π∫“√å∑ ‰Œ¥√Õæ åøï∑“≈‘  (Hemo-
globin Bartûs hydrops fetalis) ∫“ß™π‘¥Õ“®¡’™’«‘µÕ¬Ÿà
√Õ¥ ·µà√à“ß°“¬‡®√‘≠‡µ‘∫‚µ™â“°«à“ª°µ‘ ¡’Õ“°“√´’¥¡“°
µ—Èß·µà‡¥Á° √–¥—∫Œ’‚¡‚°≈∫‘πµË”·≈–µâÕß‰¥â√—∫‡≈◊Õ¥‡ªìπ
ª√–®”  µ—∫¡â“¡‚µ®πÕ“®µâÕßµ—¥ÕÕ° ‡™àπ Homozygous
β0- thalassemia À√◊Õ β0- thalassemia / Hb E ·µà
∂â“‡ªìπæ“À–®–¡’Õ“°“√ ’́¥‡æ’¬ß‡≈Á°πâÕ¬À√◊Õ‰¡à¡’‡≈¬
∑”„Àâ·¬°‰¥â¬“°®“°§πª°µ‘ ·µà¡’§«“¡ ”§—≠ ‡æ√“–
 “¡“√∂∂à“¬∑Õ¥¬’π∑’Ëº‘¥ª°µ‘µàÕ‰ª‰¥â ‡¡◊ËÕæ“À–‡À≈à“π’È
‰ª·µàßß“π°—π °Á®–¡’‚Õ°“ „Àâ°”‡π‘¥∫ÿµ√∑’Ë‡ªìπ‚√§
∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß‰¥â(2)  ‡ªÑ“À¡“¬µ“¡·ºπß“π¢Õß
‚§√ß°“√°“√§«∫§ÿ¡·≈–ªÑÕß°—π‚√§∏“≈— ´’‡¡’¬™π‘¥
√ÿπ·√ß¢Õßª√–‡∑»‰∑¬°”Àπ¥‰«â 3 ‚√§ §◊Õ Hb Bartûs
hydrops fetalis, Homozygous β -thalassemia ·≈–
β - thalassemia / Hb E(3) „π°“√¥”‡π‘πß“π®÷ßµâÕß§âπÀ“
ºŸâ∑’Ë‡ªìπ æ“À–Õ—≈ø“∏“≈— ´’‡¡’¬ 1 æ“À–∫’µ“∏“≈— ´’‡¡’¬
·≈–ºŸâ∑’Ë¡’Œ’‚¡‚°≈∫‘πÕ’ ‚¥¬«‘∏’°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘
°“√∑’Ë„™â°—π¡“°„π°“√§âπÀ“æ“À–∑—Èß 3 ™π‘¥  §◊Õ  °“√
∑¥ Õ∫ OF ·≈– DCIP °√≥’∑’Ë„Àâº≈µ√«®°√ÕßÕ¬à“ß
„¥Õ¬à“ßÀπ÷ËßÀ√◊Õ∑—Èß ÕßÕ¬à“ß‡ªìπ∫«° °Á®–∑”°“√µ√«®
¬◊π¬—π‚¥¬°“√µ√«®À“™π‘¥·≈–ª√‘¡“≥¥â«¬«‘∏’¡“µ√∞“π
µàÕ‰ª(4)

ÀâÕßªØ‘∫—µ‘°“√™—π Ÿµ√ “∏“√≥ ÿ¢ ‚√ßæ¬“∫“≈
‡¡◊Õß √«ß ®—ßÀ«—¥√âÕ¬‡ÕÁ¥ ‰¥â¥”‡π‘π°“√µ√«®§—¥°√Õß
∏“≈—  ’́‡¡’¬„π°≈ÿà¡ºŸâ√—∫¡“∫√‘°“√¥â«¬™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª
KKU-OF  ·≈– KKU-DCIP-Clear  ‡¡◊ËÕæ∫º≈µ√«®

°√ÕßÕ¬à“ß„¥Õ¬à“ßÀπ÷ËßÀ√◊Õ∑—Èß ÕßÕ¬à“ß‡ªìπ∫«° ®– àß
µ—«Õ¬à“ß‡≈◊Õ¥‰ª¬—ß‚√ßæ¬“∫“≈√âÕ¬‡ÕÁ¥‡æ◊ËÕµ√«®À“™π‘¥
·≈–ª√‘¡“≥Œ’‚¡‚°≈∫‘π¥â«¬‡§√◊ËÕßµ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈-
∫‘πÕ—µ‚π¡—µ‘ °“√µ√«®§—¥°√Õß®÷ß‡ªìπ¢—ÈπµÕπ ”§—≠„π
°“√§—¥‡Õ“§πª°µ‘À√◊ÕºŸâ∑’Ë¡’§«“¡º‘¥ª°µ‘™π‘¥∑’Ë‰¡à√ÿπ·√ß
ÕÕ°‰ª °√–∫«π°“√¢Õß°“√¥”‡π‘π°“√µ√«®§—¥°√Õß
®÷ßµâÕß¡’§ÿ≥¿“æ·≈–¡“µ√∞“π∑’Ë¥’ ®“°°“√ªØ‘∫—µ‘ß“π °“√
µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬µ“¡¡“µ√∞“π°“√ªØ‘∫—µ‘ß“π
ÀâÕßªØ‘∫—µ‘°“√™—π Ÿµ√ “∏“√≥ ÿ¢ ‚√ßæ¬“∫“≈‡¡◊Õß √«ß
¡—°æ∫ªí≠À“®“°º≈°“√µ√«®§—¥°√Õß°—∫º≈°“√µ√«®
¬◊π¬—π‰¡à Õ¥§≈âÕß°—π∫àÕ¬§√—Èß ∑”„Àâ‡°‘¥°“√ —∫ π„π
°“√ªØ‘∫—µ‘ß“π∑—Èß®“°ºŸâªØ‘∫—µ‘ß“π·≈–ºŸâ„™â∫√‘°“√ß“π
ÀâÕßªØ‘∫—µ‘°“√ ªí≠À“∑’Ë‡°‘¥¢÷Èπ®”‡ªìπµâÕß‰¥â√—∫°“√·°â‰¢
‡æ◊ËÕ‰¡à„Àâ‡°‘¥º≈°√–∑∫µàÕºŸâ√—∫∫√‘°“√ °“√»÷°…“§√—Èßπ’È
¡’«—µ∂ÿª√– ß§å∑’Ë®–®—¥µ—Èß√–∫∫§«∫§ÿ¡§ÿ≥¿“æ¿“¬„π
ÀâÕßªØ‘∫—µ‘°“√¢÷Èπ∑’Ë‚√ßæ¬“∫“≈‡¡◊Õß √«ß ®—ßÀ«—¥√âÕ¬‡ÕÁ¥
‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬„Àâ¥’
¢÷Èπ°«à“‡¥‘¡

«‘∏’°“√»÷°…“
°“√»÷°…“§√—Èßπ’Èºà“π§«“¡‡ÀÁπ™Õ∫®“°§≥–°√√¡°“√

®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å¡À“«‘∑¬“≈—¬¢Õπ·°àπ
(HE500231)  ·∫àß¢—ÈπµÕπ¢Õß°“√»÷°…“ÕÕ°‡ªìπ 3
¢—ÈπµÕπ ¥—ßπ’È
1. °“√§âπÀ“ªí≠À“·≈–°“√«‘‡§√“–Àåªí≠À“

‚¥¬∑”°“√»÷°…“¢âÕ¡Ÿ≈º≈°“√µ√«®§—¥°√Õß∏“≈— 
´’‡¡’¬¢Õß‚√ßæ¬“∫“≈‡¡◊Õß √«ß ®—ßÀ«—¥√âÕ¬‡ÕÁ¥
 ¬âÕπÀ≈—ß‰ª 1 ªï §◊Õªï æ.». 2549
2. ®—¥µ—Èß√–∫∫§«∫§ÿ¡§ÿ≥¿“æ°“√µ√«®§—¥°√Õß

‚¥¬ºŸâ∑’Ë√—∫º‘¥™Õ∫°“√ªØ‘∫—µ‘ß“π‡¢â“√—∫°“√Ωñ°Õ∫√¡
‡∑§π‘§°“√µ√«®§—¥°√Õß∑’Ë∂Ÿ°µâÕß®“°ºŸâ‡™’Ë¬«™“≠·≈â«
®—¥∑”¡“µ√∞“π°“√ªØ‘∫—µ‘ß“π (Standard Operating
Procedure; SOP) °“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬¥â«¬
™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª KKU-OF ·≈– KKU-DCIP ·≈â«
ª√–°“»„™â
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3. ª√–‡¡‘πº≈°“√æ—≤π“ª√– ‘∑∏‘¿“æ°“√µ√«®§—¥
°√Õß

»÷°…“ª√– ‘∑∏‘¿“æ°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬
¢Õß‚√ßæ¬“∫“≈‡¡◊Õß √«ß ®—ßÀ«—¥√âÕ¬‡ÕÁ¥ ¿“¬À≈—ß°“√
®—¥µ—Èß√–∫∫§«∫§ÿ¡§ÿ≥¿“æ ‚¥¬°“√‡°Á∫√«∫√«¡µ—«Õ¬à“ß
‡≈◊Õ¥∑’Ë‡¢â“¡“√—∫°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬∑’Ë‚√ßæ¬“∫“≈
‡¡◊Õß √«ß¥â«¬™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª KKU-OF ·≈– KKU-
DCIP ∑—Èß∑’Ë„Àâº≈∫«°·≈–º≈≈∫®”π«π 130 √“¬  àß‰ª
√—∫°“√µ√«®¬◊π¬—π ¥â«¬°“√µ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π (5)

·≈–µ√«®¬’πÕ—≈ø“-∏“≈— ´’‡¡’¬ 1(6) ∑’Ë‚§√ß°“√«‘®—¬
∏“≈— ´’‡¡’¬ »Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕß
ªØ‘∫—µ‘°“√∑“ß°“√·æ∑¬å §≥–‡∑§π‘§°“√·æ∑¬å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ

°“√«‘‡§√“–Àåº≈°“√»÷°…“
∑”°“√«‘‡§√“–Àåªí≠À“°àÕπ°“√®—¥µ—Èß√–∫∫§«∫§ÿ¡

§ÿ≥¿“æ°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬ ®“°Õ—µ√“°“√‡°‘¥
º≈∫«°ª≈Õ¡·≈–Õ—µ√“°“√‡°‘¥º≈≈∫ª≈Õ¡®“°¢âÕ¡Ÿ≈
¬âÕπÀ≈—ß 1 ªï ·≈–ª√–‡¡‘πª√– ‘∑∏‘¿“æº≈°“√µ√«®
§—¥°√ÕßÕ’°§√—ÈßÀπ÷Ëß¿“¬À≈—ß®“°°“√®—¥µ—Èß√–∫∫§«∫§ÿ¡
§ÿ≥¿“æ°“√µ√«®§—¥°√Õß ‚¥¬«‘‡§√“–Àå§à“ §«“¡‰« §«“¡
®”‡æ“– §à“°“√∑”π“¬º≈∫«° ·≈–§à“°“√∑”π“¬º≈≈∫

º≈°“√»÷°…“
1.  °“√§âπÀ“ªí≠À“·≈–°“√«‘‡§√“–Àåªí≠À“

®“°°“√»÷°…“¢âÕ¡Ÿ≈º≈°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬
®“°µ—«Õ¬à“ß‡≈◊Õ¥À≠‘ßµ—Èß§√√¿å·≈–∫ÿ§§≈∑—Ë«‰ª∑’Ë¡“√—∫
∫√‘°“√ ≥ ‚√ßæ¬“∫“≈‡¡◊Õß √«ß ®—ßÀ«—¥√âÕ¬‡ÕÁ¥ „π
ªïß∫ª√–¡“≥ 2549 æ∫«à“ ®“°À≠‘ßµ—Èß§√√¿å®”π«π 194
√“¬ æ∫«à“º≈°“√µ√«®§—¥°√Õß¥â«¬ KKU-OF/KKU-
DCIP- Clear ·∫àß‰¥â‡ªìπ 4  °≈ÿà¡ §◊Õ (- / -) ®”π«π
104 √“¬ (53.6 %)  (- / +) ®”π«π 19 √“¬ (9.8 %)
(+ / -) ®”π«π 31 √“¬ (16.0 %) ·≈– (+ / +) ®”π«π
40 √“¬ (20.6 %)  à«π„π°≈ÿà¡∫ÿ§§≈∑—Ë«‰ª®”π«π 37
√“¬ ¡’º≈°“√µ√«®§—¥°√Õß¥â«¬ KKU-OF / KKU-
DCIP-Clear ‡ªìπ (+ / -) ®”π«π 9 √“¬ º≈°“√µ√«®
·¬°™π‘¥Œ’‚¡‚°≈∫‘π‡ªìπ A

2
A 7 √“¬ EA 2 √“¬ º≈

°“√µ√«®‡ªìπ (- / +) ®”π«π 5 √“¬¡’™π‘¥Œ’‚¡‚°≈∫‘π
‡ªìπ EA ∑—Èß 5 √“¬ ·≈–º≈°“√µ√«®°√Õß‡ªìπ (+ / +)
®”π«π 23 √“¬ ¡’º≈°“√µ√«®·¬°™π‘¥Œ’‚¡‚°≈∫‘π‡ªìπ
A

2
A 2 √“¬ EA 18 √“¬·≈– EE 3 √“¬ (µ“√“ß∑’Ë 1)

®“°¢âÕ¡Ÿ≈„π°≈ÿà¡∫ÿ§§≈∑—Ë«‰ª®”π«π 37 √“¬ ‡¡◊ËÕπ”
º≈°“√µ√«®§—¥°√Õß‡ª√’¬∫‡∑’¬∫°—∫º≈°“√µ√«®
«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π®“°‚√ßæ¬“∫“≈√âÕ¬‡ÕÁ¥ æ∫º≈°“√
µ√«® DCIP ‡ªìπ∫«°≈«ß 2 √“¬ ·≈–º≈≈∫≈«ß 2 √“¬

µ“√“ß∑’Ë 1 º≈°“√µ√«®§—¥°√Õß·≈–º≈°“√µ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π¢Õß∫ÿ§§≈∑—Ë«‰ª∑’Ë¡“√—∫∫√‘°“√ ≥ ‚√ßæ¬“∫“≈
‡¡◊Õß √«ß ®.√âÕ¬‡ÕÁ¥ ªïß∫ª√–¡“≥ 2549 ®”π«π 37 √“¬ ∑’Ë¡’º≈°“√µ√«® Hb Typing
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2. ®—¥µ—Èß√–∫∫§«∫§ÿ¡§ÿ≥¿“æ°“√µ√«®§—¥°√Õß
‰¥â¥”‡π‘π°“√®—¥µ—Èß√–∫∫§«∫§ÿ¡§ÿ≥¿“æ°“√µ√«®

§—¥°√Õß∏“≈— ´’‡¡’¬‚¥¬
2.1 ‡™‘≠∫ÿ§≈“°√∑“ßÀâÕßªØ‘∫—µ‘°“√™—π Ÿµ√

 “∏“√≥ ÿ¢ ‚√ßæ¬“∫“≈‡¡◊Õß √«ß ºŸâ¡’Àπâ“∑’Ë√—∫º‘¥™Õ∫
„π°“√¥”‡π‘πß“π°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬ ‡¢â“√—∫°“√
Ωñ°Õ∫√¡‡∑§π‘§·≈–«‘∏’°“√„π°“√µ√«®  KKU-OF ·≈–
KKU-DCIP-Clear ‚¥¬ºŸâ™”π“≠°“√®“°»Ÿπ¬å«‘®—¬·≈–
æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√·æ∑¬å
§≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

2.2 ®—¥∑”¡“µ√∞“π°“√ªØ‘∫—µ‘ß“π (Standard
Operating Procedure; SOP) ¢Õß°“√µ√«®¥â«¬«‘∏’
KKU-OF ·≈– KKU-DCIP-Clear ‚¥¬¡’√“¬≈–‡Õ’¬¥
¢Õß¡“µ√∞“π°“√ªØ‘∫—µ‘ß“π¥—ß· ¥ß„π¿“§ºπ«°
3. °“√ª√–‡¡‘πº≈°“√æ—≤π“ª√– ‘∑∏‘¿“æ

3.1 º≈°“√µ√«®§—¥°√Õß µ√«®«‘‡§√“–ÀåŒ’‚¡-
‚°≈∫‘π ·≈–µ√«®¬’π α - thalassemia 1

À≈—ß®“°°“√®—¥µ—Èß√–∫∫§«∫§ÿ¡§ÿ≥¿“æ°“√µ√«®
§—¥°√Õß∏“≈— ´’‡¡’¬·≈â« ‰¥â∑”°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ
°“√µ√«®§—¥°√Õß ‚¥¬µ√«®µ—«Õ¬à“ß‡≈◊Õ¥¢ÕßºŸâ¡“√—∫

∫√‘°“√µ√«®§—¥°√Õß∏“≈—  ’́‡¡’¬ ≥ ‚√ßæ¬“∫“≈‡¡◊Õß √«ß
®”π«π 130 √“¬ º≈°“√µ√«®§—¥°√Õß¥â«¬πÈ”¬“ KKU-
OF / KKU-DCIP-Clear ·∫àß‰¥â‡ªìπ 4  °≈ÿà¡ §◊Õ
(- / -), (- / +) , (+ / -) ·≈– (+ / +) ‚¥¬°≈ÿà¡ (- / -)
¡’®”π«π 70 √“¬ ¡’Œ’‚¡‚°≈∫‘π‡ªìπ™π‘¥ A

2
A  68 √“¬

·≈– ConSp A
2
A  2 √“¬  °≈ÿà¡ (- / +) ¡’®”π«π 31

√“¬ ¡’Œ’‚¡‚°≈∫‘π‡ªìπ™π‘¥ EA ®”π«π 30 √“¬ ·≈–
A

2
A ®”π«π 1 √“¬ °≈ÿà¡ (+ / -) ®”π«π 7 √“¬ ¡’Œ’‚¡

‚°≈∫‘π™π‘¥ A
2
A ®”π«π 6 √“¬ ·≈– A

2
ABartûsH

®”π«π 1 √“¬ ·≈–°≈ÿà¡ (+ / +) ®”π«π 22 √“¬ ¡’
Œ’‚¡‚°≈∫‘π‡ªìπ™π‘¥ EA 13 √“¬ EE 7 √“¬ ·≈– EE/
EF 2 √“¬ ®“°°“√µ√«®™π‘¥¢ÕßŒ’‚¡‚°≈∫‘πæ∫«à“¡’æ“À–
β- thalassemia ®”π«π 1 √“¬∑’Ë¡’ Hb A

2
 ‡∑à“°—∫

5.3 %  ·≈–®“°°“√µ√«®¬’π α- thalassemia 1 ™π‘¥
SEA deletion ¥â«¬«‘∏’ PCR æ∫º≈∫«° 5 √“¬  √ÿª
°“√·ª≈º≈°“√µ√«®‰¥â¥—ß µ“√“ß∑’Ë 2

3.2 Õ—µ√“°“√µ√«®æ∫·≈–§«“¡∂’Ë¢Õß¬’π ααααα -
thalassemia 1 (SEA), βββββ-thalassemia ·≈– Hb E

®“°°“√»÷°…“§√—Èßπ’È æ∫«à“¡’Õ—µ√“°“√µ√«®æ∫ α-
thalassemia 1 (SEA) √âÕ¬≈– 3.9 §«“¡∂’Ë¢Õß¬’π‡∑à“°—∫
0.019 Õ—µ√“°“√µ√«®æ∫ β-thalassemia √âÕ¬≈– 0.8
¡’§«“¡∂’Ë¢Õß¬’π‡∑à“°—∫ 0.004 ·≈–Õ—µ√“°“√µ√«®æ∫ Hb
E √âÕ¬≈– 40.0  ¡’§«“¡∂’Ë¢Õß¬’π‡∑à“°—∫ 0.2  (µ“√“ß∑’Ë
3)
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3.4 ¢âÕ¡Ÿ≈∑“ß‚≈À‘µ«‘∑¬“¢Õß∏“≈— ´’‡¡’¬™π‘¥
µà“ßÊ∑’Ë‰¥â®“°°“√»÷°…“§√—Èßπ’È

º≈®“°°“√»÷°…“π’È  “¡“√∂·¬° thalassemia „π
°≈ÿà¡µ—«Õ¬à“ß‰¥â 11 ™π‘¥‚¥¬„π·µà≈–™π‘¥ ¡’¢âÕ¡Ÿ≈∑“ß

‚≈À‘µ«‘∑¬“∑’Ë‰¥â®“°°“√µ√«®«‘‡§√“–Àå¥â«¬‡§√◊ËÕßµ√«®
π—∫‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘ ¬’ËÀâÕ Bayer √ÿàπ ADVIA® 60
¥—ß· ¥ß„π µ“√“ß∑’Ë 5

µ“√“ß∑’Ë 3 Õ—µ√“°“√µ√«®æ∫·≈–§«“¡∂’Ë¢Õß¬’π α-thalassemia 1 (SEA), β-thalassemia ·≈– Hb E „π
µ—«Õ¬à“ß∑’Ë‡¢â“√—∫°“√µ√«®§—¥°√Õß∑’Ë‚√ßæ¬“∫“≈‡¡◊Õß √«ß ®—ßÀ«—¥√âÕ¬‡ÕÁ¥ ®”π«π 130 µ—«Õ¬à“ß

3.3 ª√– ‘∑∏‘¿“æ°“√µ√«®§—¥°√Õß¥â«¬ OF/
DCIP ¢Õß‚√ßæ¬“∫“≈‡¡◊Õß √«ß

µ“√“ß∑’Ë 4 · ¥ß§à“ §«“¡‰« (sensitivity) §à“§«“¡
®”‡æ“– (specificity) §à“°“√∑”π“¬º≈∫«° (positive

predictive value) ·≈–§à“°“√∑”π“¬º≈≈∫ (negative
predictive value) ¢Õßº≈°“√µ√«®§—¥°√Õß‡∑’¬∫°—∫
º≈°“√«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π·≈–°“√µ√«®¬’π α-
thalassemia 1 (SEA) ÷́Ëß¡’§à“‡∑à“°—∫√âÕ¬≈– 100 √âÕ¬
≈– 95.9 √âÕ¬≈– 95.0 ·≈–√âÕ¬≈– 100 µ“¡≈”¥—∫

µ“√“ß∑’Ë 4  ª√– ‘∑∏‘¿“æ°“√µ√«®§—¥°√Õß¥â«¬ OF/DCIP ¢Õß‚√ßæ¬“∫“≈‡¡◊Õß √«ß ®“°µ—«Õ¬à“ß®”π«π 130 √“¬
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3.5 ª√– ‘∑∏‘¿“æ°“√µ√«®§—¥°√Õß‚¥¬„™â§à“
MCV or MCH or DCIP ¢Õß‚√ßæ¬“∫“≈‡¡◊Õß √«ß

‡¡◊ËÕ§”π«≥§à“§«“¡‰« (sensitivity) §à“§«“¡®”‡æ“–
(specificity) §à“°“√∑”π“¬º≈∫«° (positive predictive
value) ·≈–§à“°“√∑”π“¬º≈≈∫ (negative predictive

value) ¢Õßº≈°“√µ√«®§—¥°√Õß¥â«¬ MCV À√◊Õ MCH
√à«¡°—∫ DCIP ‡∑’¬∫°—∫º≈°“√«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π
·≈–°“√µ√«®¬’π α-thalassemia 1 (SEA) æ∫«à“¡’§à“
‡∑à“°—∫√âÕ¬≈– 100 √âÕ¬≈– 80.3 √âÕ¬≈– 80.6 ·≈–
√âÕ¬≈– 100 µ“¡≈”¥—∫¥—ß· ¥ß„π µ“√“ß∑’Ë 6

µ“√“ß∑’Ë 6 ª√– ‘∑∏‘¿“æ°“√µ√«®§—¥°√Õß¥â«¬ MCV< 80 fL or MCH< 27 pg √à«¡°—∫ DCIP
¢Õß‚√ßæ¬“∫“≈‡¡◊Õß √«ß ®”π«π 111 µ—«Õ¬à“ß

«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
‡ªÑ“À¡“¬À≈—°¢Õß°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬ §◊Õ

°“√§—¥‡Õ“§πª°µ‘À√◊Õ¡’§«“¡º‘¥ª°µ‘™π‘¥∑’Ë‰¡à√ÿπ·√ß
ÕÕ°‰ª ‡æ◊ËÕ®–‰¥â‰¡àµâÕßµ√«®‡≈◊Õ¥µàÕ„Àâ ‘Èπ‡ª≈◊Õß§à“
„™â®à“¬ ¥—ßπ—Èπ«‘∏’°“√µ√«®°√Õß∑’Ë„™â ®÷ßµâÕß¡’§«“¡‰« Ÿß
º≈∫«°ª≈Õ¡Õ“®¡’‰¥â∫â“ß·µà‰¡à§«√¡’º≈≈∫ª≈Õ¡ ´÷Ëß
‚√ßæ¬“∫“≈™ÿ¡™πµà“ßÊπ‘¬¡„™â°“√∑¥ Õ∫ OF √à«¡°—∫
°“√∑¥ Õ∫ DCIP „π°“√µ√«® ́ ÷Ëß‚√ßæ¬“∫“≈‡¡◊Õß √«ß

®—ßÀ«—¥√âÕ¬‡ÕÁ¥ °Á‰¥â„™â°“√∑¥ Õ∫ OF √à«¡°—∫ DCIP
„π°“√µ√«®§—¥°√Õß‡™àπ‡¥’¬«°—π ·µà¡—°æ∫ªí≠À“º≈
°“√µ√«®§—¥°√Õß°—∫º≈°“√µ√«®¬◊π¬—π‰¡à Õ¥§≈âÕß
°—π∫àÕ¬§√—Èß ‡¡◊ËÕ∑”°“√§âπÀ“ªí≠À“·≈–«‘‡§√“–Àå
ªí≠À“‚¥¬°“√√«∫√«¡¢âÕ¡Ÿ≈º≈°“√µ√«®§—¥°√Õß¬âÕπ
À≈—ß 1 ªï §◊Õ„πªïß∫ª√–¡“≥ 2549 ´÷Ëß¡’º≈°“√µ√«®
«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π¥â«¬ ®”π«π 37 √“¬ æ∫«à“¡’º≈
≈∫ª≈Õ¡ 2 √“¬ (5.4 %) ·≈–º≈∫«°ª≈Õ¡ 2 √“¬
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(5.4 %) ®“°°“√µ√«® DCIP ·µà‰¡à “¡“√∂ª√–‡¡‘π
º≈°“√µ√«® OF ‰¥â‡π◊ËÕß®“°‰¡à¡’º≈°“√µ√«®¬◊π¬—π
α-thalassemia 1 ·µà°ÁæÕ®–ª√–‡¡‘π®“°¿“æ√«¡¢Õß
º≈°“√µ√«®§—¥°√Õß®“°®”π«πµ—«Õ¬à“ß∑’Ë„Àâº≈∫«°
·≈–º≈≈∫ ´÷Ëß„°≈â‡§’¬ß°—∫º≈°“√§—¥°√Õß„π¿Ÿ¡‘¿“§
‡¥’¬«°—π(4,7) ‰¥â«à“ªí≠À“¢Õß°“√µ√«®§—¥°√Õß∑’Ë
‚√ßæ¬“∫“≈‡¡◊Õß √«ß ¥â«¬°“√∑¥ Õ∫ OF / DCIP π—Èπ
‰¡àπà“®–º‘¥æ≈“¥¡“°π—° Õ¬à“ß‰√°Áµ“¡ °“√∑’Ëæ∫º≈≈∫
ª≈Õ¡®“°°“√∑¥ Õ∫ DCIP √âÕ¬≈– 5.4 π—Èπ∂◊Õ«à“‰¡à
§«√‡°‘¥¢÷Èπª√–°Õ∫°—∫∑’Ëºà“π¡“‚√ßæ¬“∫“≈‡¡◊Õß √«ß
¬— ß ‰¡à ‰¥â®—¥∑”¡“µ√∞“π°“√ªØ‘∫—µ‘ß“π(Standard
Operating Procedure; SOP) °“√µ√«®§—¥°√Õß∏“≈— -
´’‡¡’¬¥â«¬ OF/DCIP  ºŸâªØ‘∫—µ‘ß“π®÷ß‡¢â“√—∫°“√Ωñ°
Õ∫√¡‡∑§π‘§°“√µ√«®·≈–°“√Õà“πº≈®“°ºŸâ™”π“≠°“√∑’Ë
»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√
∑“ß°“√·æ∑¬å §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ ·≈â«®—¥∑” SOP ¢Õß°“√µ√«®§—¥°√Õß∏“≈— 
´’‡¡’¬¢÷Èπ·≈–ª√–°“»„™â‡ªìπ¡“µ√∞“π„π°“√µ√«®§—¥
°√Õß∏“≈— ´’‡¡’¬¥â«¬ OF / DCIP ¢Õß‚√ßæ¬“∫“≈ ºŸâ√—∫
º‘¥™Õ∫ß“π∑’Ëºà“π°“√Ωñ°Õ∫√¡¡“·≈â«∂à“¬∑Õ¥‡∑§π‘§
«‘∏’°“√µ√«®·≈–«‘∏’°“√Õà“πº≈∑’Ë∂Ÿ°µâÕßµ“¡¡“µ√∞“π
°“√ªØ‘∫—µ‘ß“π∑’Ë°”Àπ¥ æ√âÕ¡∑—Èß®—¥√–∫∫‡§√◊ËÕß¡◊Õ∑’Ë„™â
 ”À√—∫°“√∑¥ Õ∫·≈–‡®â“Àπâ“∑’ËÀâÕßªØ‘∫—µ‘°“√™—π Ÿµ√
 “∏“√≥ ÿ¢¢Õß‚√ßæ¬“∫“≈‡¡◊Õß √«ß∑ÿ°§π ‰¥â√—∫°“√
Ωñ°ªØ‘∫—µ‘°àÕπ°“√ªØ‘∫—µ‘ß“π ·≈â«®÷ß‰¥â∑”°“√ª√–‡¡‘π
ª√– ‘∑∏‘¿“æ¿“¬À≈—ß®“°°“√®—¥µ—Èß√–∫∫§«∫§ÿ¡§ÿ≥¿“æ
°“√µ√«®§—¥°√Õß∏“≈— ´’‡¡’¬∑’Ë‚√ßæ¬“∫“≈‡¡◊Õß √«ß
‚¥¬»÷°…“µ—«Õ¬à“ß‡≈◊Õ¥ºŸâ¡“√—∫∫√‘°“√µ√«®§—¥°√Õß
∏“≈— ´’‡¡’¬®”π«π 130 √“¬ ‡¡◊ËÕ∑”°“√«‘‡§√“–Àåº≈
°“√µ√«®§—¥°√Õß¥â«¬πÈ”¬“ ”‡√Á®√Ÿª KKU-OF √à«¡°—∫
KKU-DCIP-Clear ‡ª√’¬∫‡∑’¬∫°—∫º≈°“√µ√«®¬◊π¬—π
æ∫«à“¡’§à“ §«“¡‰« (sensitivity) §à“§«“¡®”‡æ“–
(specificity) §à“°“√∑”π“¬º≈∫«° (positive predictive
value) ·≈– §à“°“√∑”π“¬º≈≈∫ (negative predictive
value) √âÕ¬≈– 100 √âÕ¬≈– 95.9 √âÕ¬≈– 95.0 ·≈–
√âÕ¬≈– 100 µ“¡≈”¥—∫ ‰¡à·µ°µà“ß®“°º≈°“√»÷°…“¢Õß

Sanchaisuriya ·≈–§≥–(7) ´÷Ëß¡’§à“§«“¡‰«·≈–§à“°“√
∑”π“¬º≈≈∫‰¥â‡∑à“°—∫√âÕ¬≈– 100 ‡™àπ°—π · ¥ß„Àâ
‡ÀÁπ«à“‰¡à¡’º≈≈∫ª≈Õ¡‡°‘¥¢÷Èπ·≈â«  à«π§à“§«“¡®”‡æ“–
·≈–§à“°“√∑”π“¬º≈∫«°‰¥âº≈µà“ß°—π §◊Õ Sanchaisuriya
K ·≈–§≥– ∑”°“√»÷°…“‰¥â§à“§«“¡®”‡æ“–·≈–§à“°“√
∑”π“¬º≈∫«°‡∑à“°—∫√âÕ¬≈– 87.1 ·≈–√âÕ¬≈– 84.5 µ“¡
≈”¥—∫ Õ“®‡ªìπ‡æ√“–„π°≈ÿà¡µ—«Õ¬à“ß∑’Ë Sanchaisuriya
K ·≈–§≥–»÷°…“π—Èπ ¡’¿“«–‡≈◊Õ¥®“ß®“° “‡ÀµÿÕ◊Ëπ
√à«¡¥â«¬¡“°°«à“°≈ÿà¡µ—«Õ¬à“ß∑’Ë»÷°…“∑’Ë‚√ßæ¬“∫“≈
‡¡◊Õß √«ß

πÕ°®“°π’È„π°“√»÷°…“§√—Èßπ’È ºŸâ«‘®—¬‰¥â∑”°“√«‘‡§√“–Àå
§à“¥—™π’‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë‰¥â®“°°“√µ√«®¥â«¬‡§√◊ËÕßµ√«®
π—∫‡¡Á¥‡≈◊Õ¥Õ—µ‚π¡—µ‘ ¬’ËÀâÕ Bayer √ÿàπ ADVIA® 60
®”π«π 111 µ—«Õ¬à“ß‚¥¬„™â§à“ MCV À√◊Õ MCH √à«¡
°—∫°“√∑¥ Õ∫ DCIP ‚¥¬∂◊Õ‡°≥±å MCV πâÕ¬°«à“ 80
fL ·≈–/ À√◊Õ  MCH πâÕ¬°«à“ 27 pg ‡ªìπº≈∫«° ‡¡◊ËÕ
§”π«≥§à“ §«“¡‰« (sensitivity) §à“§«“¡®”‡æ“–
(specificity) §à“°“√∑”π“¬º≈∫«° (positive predictive
value) ·≈–§à“°“√∑”π“¬º≈≈∫ (negative predictive
value) ‰¥â‡∑à“°—∫√âÕ¬≈– 100 √âÕ¬≈– 80.3 √âÕ¬≈– 80.6
·≈–√âÕ¬≈– 100 µ“¡≈”¥—∫ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫º≈°“√
»÷°…“¢Õß Sanchaisuriya  K ·≈–§≥–(7) §à“§«“¡‰«
·≈–§à“°“√∑”π“¬º≈≈∫‰¥â‡∑à“°—∫√âÕ¬≈– 100 ‡™àπ°—π
 à«π§à“§«“¡®”‡æ“–·≈–§à“°“√∑”π“¬º≈∫«°‰¥âº≈µà“ß
°—π §◊Õ Sanchaisuriya K ·≈–§≥– ∑”°“√»÷°…“‰¥â§à“
§«“¡®”‡æ“–·≈–§à“°“√∑”π“¬º≈∫«°‡∑à“°—∫√âÕ¬≈–
76.2 ·≈–√âÕ¬≈– 74.8 µ“¡≈”¥—∫

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√§—¥°√Õß¥â«¬°“√„™â™ÿ¥πÈ”¬“
 ”‡√Á®√Ÿª KKU-OF ·≈– KKU-DCIP-Clear °—∫°“√
§—¥°√Õß¥â«¬°“√„™â§à“ MCV À√◊Õ MCH √à«¡°—∫ DCIP
®–‡ÀÁπ«à“∑—Èß 2 ·π«∑“ß„Àâ§à“§«“¡‰«‡∑à“°—∫√âÕ¬≈– 100
‡À¡◊Õπ°—π ·µà°“√§—¥°√Õß¥â«¬™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª KKU-
OF ·≈– KKU-DCIP-Clear „Àâ§à“§«“¡®”‡æ“– Ÿß°«à“
· ¥ß«à“¡’º≈∫«°ª≈Õ¡πâÕ¬°«à“ µ—«Õ¬à“ß∑’Ë„Àâº≈∫«°
°—∫°“√µ√«®§—¥°√Õß®–µâÕß∂Ÿ° àßµàÕ‰ªµ√«®«‘‡§√“–Àå
Œ’‚¡‚°≈∫‘π ‡¡◊ËÕ«‘‡§√“–Àå§à“„™â®à“¬ (‡©æ“–§à“πÈ”¬“) „π
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°“√µ√«®§—¥°√Õß·≈–§à“ àßµ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π
®“°µ—«Õ¬à“ß®”π«π 111 √“¬∑’Ë∑”°“√µ√«®§—¥°√Õß∑—Èß 2
·π«∑“ß °“√µ√«®§—¥°√Õß¥â«¬™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª KKU-
OF ·≈– KKU-DCIP-Clear „Àâº≈∫«°®”π«π 52 √“¬
°“√µ√«®§—¥°√Õß¥â«¬ MCV/MCH/DCIP „Àâº≈∫«°
®”π«π 62 √“¬ §‘¥‡ªìπ§à“„™â®à“¬‡∑à“°—∫ 14,924 ∫“∑
·≈– 19,096 ∫“∑µ“¡≈”¥—∫ ´÷Ëß®–‡ÀÁπ«à“§à“„™â®à“¬®“°
°“√µ√«®§—¥°√Õß¥â«¬ MCV/MCH/DCIP  Ÿß°«à“°“√
µ√«®§—¥°√Õß¥â«¬™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª KKU-OF ·≈–
KKU-DCIP-Clear · ¥ß„Àâ‡ÀÁπ«à“ À“°¡’°“√®—¥µ—Èß
√–∫∫§«∫§ÿ¡§ÿ≥¿“æ°“√µ√«®§—¥°√Õß¥â«¬™ÿ¥πÈ”¬“
 ”‡√Á®√Ÿª KKU-OF ·≈– KKU-DCIP-Clear „Àâ¥’·≈â«
°“√µ√«®§—¥°√Õß¥â«¬ OF/DCIP ®–‡ªìπ·π«∑“ß∑’Ë¡’
§«“¡∂Ÿ°µâÕß·≈–ª√–À¬—¥°«à“°“√µ√«®°√Õß¥â«¬ MCV/
MCH/DCIP ·µà°“√µ√«®¥â«¬ MCV ·≈– MCH ¡’
¢âÕ¥’°«à“ OF test ∑’Ë‰¥âº≈°“√µ√«®∑—π∑’„™â‡§√◊ËÕßµ√«®
Õ—µ‚π¡—µ‘·≈–‰¡à¢÷ÈπÕ¬Ÿà°—∫ºŸâµ√«®

‚¥¬ √ÿª¢Õß°“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“‡¡◊ËÕ¡’
°“√®—¥µ—Èß√–∫∫§«∫§ÿ¡§ÿ≥¿“æ°“√µ√«®§—¥°√Õß∏“≈— 
´’‡¡’¬¢÷Èπ∑’Ë‚√ßæ¬“∫“≈‡¡◊Õß √«ß ®—ßÀ«—¥√âÕ¬‡ÕÁ¥‚¥¬
°“√æ—≤π“¡“µ√∞“π°“√ªØ‘∫—µ‘ß“π (SOP) °“√∑¥ Õ∫
¥â«¬™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª KKU-OF ·≈– ™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª
KKU-DCIP-Clear ·≈â« ª√– ‘∑∏‘¿“æ„π°“√µ√«®§—¥
°√Õß∏“≈— ´’‡¡’¬ ¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ  “¡“√∂·°â
ªí≠À“º≈≈∫ª≈Õ¡‰¥â∑—ÈßÀ¡¥ §ßæ∫‰¥â‡©æ“–ªí≠À“
®“°º≈∫«°ª≈Õ¡ ÷́Ëßæ∫‰¥â‰¡à¡“° πÕ°®“°π’Èº≈°“√»÷°…“
§√—Èßπ’È ∑”„Àâ∑√“∫«à“ Hb E ¡’Õ—µ√“°“√µ√«®æ∫ Ÿß∂÷ß
√âÕ¬≈– 40  à«π α - thalassemia 1 ·≈– β-thalassemia
¡’Õ—µ√“°“√µ√«®æ∫‡∑à“°—∫√âÕ¬≈– 3.9 ·≈– 0.77  µ“¡
≈”¥—∫ ´÷Ëß¢âÕ¡Ÿ≈∑’Ëæ∫π’È®–π”‰ª Ÿà°“√«“ß·ºπæ—≤π“°“√
¥”‡π‘πß“π§«∫§ÿ¡·≈–ªÑÕß°—π ‚√§∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß
¢Õßæ◊Èπ∑’Ë„Àâ¡’ª√– ‘∑∏‘¿“æµàÕ‰ª

‡Õ° “√Õâ“ßÕ‘ß
1. ª√–‡«» «– ’,  ÿ∑—»πå  øŸÉ‡®√‘≠. Thalassemia in

Thailand. „π ∑—»π’¬å  ‡≈Á∫π“§(∫√√≥“∏‘°“√).
THALASSEMIA: from Molecular Biology to
Clinical Medicine 2548; 1-4.

2.  ÿ∑—»πå øŸÉ‡®√‘≠, ª√–‡«» «– ’. Thalassemia:
Clinical Manifestation and Pathophysiology.
„π∑—»π’¬å ‡≈Á∫π“§ (∫√√≥“∏‘°“√). THALAS-
SEMIA:  from Molecular Biology to Clinical
Medicine. 2548; 5-17.

3. Fucharoen S, Winichagoon P, Thonglairoam
V, et al. Prenatal diagnosis of thalassemia
and hemoglobinopathies in Thailand:
experience from 100 pregnancies. Southeast
Asian J Trop Med Public Health 1991; 22 :
16-29.

4. Fucharoen G, Sanchaisuriya S, Sae-ung N,
Dangwibul S, Fucharoen S. A simplified
screening strategy for thalassemia and
haemoglobin E in rural communities of
Southeast Asia. Bull World Health Organ
2004; 82: 364 - 72.

5. Variant Hemoglobin Testing System (Bio Rad
Laboratories, USA). Instruction manual.

6. °ÿ≈π¿“  øŸÉ‡®√‘≠. °“√µ√«®¬’πÕ—≈ø“-∏“≈— ´’‡¡’¬
1. °“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕ°“√«‘π‘®©—¬
∏“≈— ´’‡¡’¬·≈–Œ’‚¡‚°≈∫‘πº‘¥ª°µ‘∑’Ëæ∫∫àÕ¬„π
ª√–‡∑»‰∑¬. »Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®
«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√·æ∑¬å §≥–
‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ. 2549;
114-120.

7. Sanchaisuriya K, Fucharoen S, Fucharoen G,
et al. A reliable screening protocol for
thalassemia and hemoglobinopathies in
pregnancy: an alternative approach to
electronic blood cell counting. Am J Clin
Pathol 2005; 123: 113-8.
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1. §«“¡¡ÿàßÀ¡“¬ (Purpose)
„™â‡ªìπ§Ÿà¡◊Õ¡“µ√∞“π„π°“√ªØ‘∫—µ‘ß“π°“√∑¥ Õ∫

§«“¡‡ª√“–¢Õß‡¡Á¥‡≈◊Õ¥·¥ß™π‘¥À≈Õ¥‡¥’¬«¥â«¬™ÿ¥
πÈ”¬“ ”‡√Á®√Ÿª KKU-OF ∑“ßÀâÕßªØ‘∫—µ‘°“√‚≈À‘µ
«‘∑¬“„Àâ‰¥â§ÿ≥¿“æ

2. °“√„™âß“π (Application)
Õ∏‘∫“¬À≈—°°“√ °“√√“¬ß“πº≈ °“√·ª≈º≈ ·≈–

°“√§«∫§ÿ¡§ÿ≥¿“æ¿“¬„πÀâÕßªØ‘∫—µ‘°“√ °“√∑¥ Õ∫
§«“¡‡ª√“–¢Õß‡¡Á¥‡≈◊Õ¥·¥ß™π‘¥À≈Õ¥‡¥’¬«¥â«¬™ÿ¥
πÈ”¬“ ”‡√Á®√Ÿª KKU-OF

3 ‡Õ° “√Õâ“ßÕ‘ß(References)
1. °ÿ≈π¿“ øŸÉ‡®√‘≠, °π°«√√≥  · π‰™¬ ÿ√‘¬“. °“√
∑¥ Õ∫§«“¡‡ª√“–¢Õß‡¡Á¥‡≈◊Õ¥·¥ß™π‘¥À≈Õ¥
‡¥’¬«¥â«¬™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª KKU-OF. „π °ÿ≈π¿“
øŸÉ‡®√‘≠, °π°«√√≥  · π‰™¬ ÿ√‘¬“ (∫√√≥“∏‘°“√).
°“√∑¥ Õ∫∑“ßÀâÕßªØ‘∫—µ‘°“√‡°’Ë¬«°—∫§«“¡º‘¥
ª°µ‘¢Õß‡¡Á¥‡≈◊Õ¥·¥ß. ¢Õπ·°àπ: ¿“§«‘™“
®ÿ≈∑√√»πå»“ µ√å§≈‘π‘° §≥–‡∑§π‘§°“√·æ∑¬å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ: 2546:18-20.
2. °ÿ≈π¿“ øŸÉ‡®√‘≠. °“√µ√«®§—¥°√Õß. „π °ÿ≈π¿“
øŸÉ‡®√‘≠. °“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕ°“√«‘π‘®©—¬
∏“≈— ´’‡¡’¬·≈–Œ’‚¡‚°≈∫‘πº‘¥ª°µ‘∑’Ëæ∫∫àÕ¬„π
ª√–‡∑»‰∑¬. ¢Õπ·°àπ: »Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√
µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√·æ∑¬å
§≥–‡∑§π‘§°“√·æ∑¬å¡À“«‘∑¬“≈—¬¢Õπ·°àπ:
2549: 41-45.
3. Fucharoen G, Sanchaisuriya S,Sae-ung  N,
Dangwibul S, Fucharoen S. A simplified
screening strategy for thalassemia and
haemoglobin E in rural communities of
Southeast Asia. Bull World Health Organ
2004; 82: 364-72.

4. Sanchaisuriya  K, Fucharoen  S, Fucharoen
G, et al. A reliable screening protocol for
thalassemia and hemoglobinopathies in
pregnancy : an alternative approach to
electronic blood cell counting. Am J Clin
Pathol 2005; 123: 113-8.

4. π‘¬“¡·≈–§”¬àÕ (Terminology and
abbreviation)

OF = Osmotic fragility
     EDTA = Ethylenediamine  tetraacetate

µl = Microlitre

5. À≈—°°“√ (Principle)
‡¡Á¥‡≈◊Õ¥·¥ßª°µ‘‡¡◊ËÕÕ¬Ÿà„ππÈ”‡°≈◊Õ§«“¡‡¢â¡¢âπ

√âÕ¬≈– 0.85 ®–§ß ¿“æª°µ‘‰«â‰¥â ·µà∂â“≈¥§«“¡‡¢â¡¢âπ
¢ÕßπÈ”‡°≈◊Õ≈ß πÈ”®–·æ√à‡¢â“ Ÿà‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß ∑”„Àâ
‡´≈≈å∫«¡¢÷Èπ ®π∂÷ß§«“¡‡¢â¡¢âπ¢ÕßπÈ”‡°≈◊Õ√–¥—∫Àπ÷Ëß
‡¡Á¥‡≈◊Õ¥·¥ß®–·µ° °“√∑’Ë‡¡Á¥‡≈◊Õ¥·¥ß·µ°ßà“¬
(increased osmotic fragility) À√◊Õ·µ°¬“° (decreased
osmotic fragility) ¢÷ÈπÕ¬Ÿà°—∫Õ—µ√“ à«π¢Õßæ◊Èπ∑’Ëºπ—ß
‡´≈≈åµàÕ§«“¡‡¢â¡¢âπ¢Õß “√¿“¬„π‡´≈≈ǻ ÷Ëß à«π„À≠à §◊Õ
Œ’‚¡‚°≈∫‘π ‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë¡’§à“Õ—µ√“ à«ππ’È Ÿß‡™àπ target
cell ·≈– hypochromic cell ®–·µ°¬“° ·µà spherocyte
·µ°ßà“¬ ™ÿ¥πÈ”¬“ KKU-OF „™âÀ≈—°°“√π’È ‚¥¬‰¥â
¥—¥·ª≈ß —¥ à«π·≈–Õß§åª√–°Õ∫¢ÕßπÈ”¬“¢Õß Kattamis
C ·≈–§≥–a ∑’Ë∑”„Àâ‡¡Á¥‡≈◊Õ¥·¥ß¢Õß§πª°µ‘·µ°‰¥â
À¡¥ ·µà‡¡Á¥‡≈◊Õ¥·¥ß¢ÕßºŸâªÉ«¬∏“≈—  ’́‡¡’¬·≈–æ“À–
∏“≈—  ’́‡¡’¬ ∑’Ë¡’ target cell ·≈– hypochromic cell ®–
¬—ß‰¡à·µ° ®÷ß “¡“√∂π”¡“„™â„π°“√µ√«®°√Õß∏“≈— ´’
‡¡’¬‰¥â Õ¬à“ß‰√°Áµ“¡¿“«–Õ◊Ëπ∑’Ë∑”„Àâ‡¡Á¥‡≈◊Õ¥·¥ß¡’
≈—°…≥– hypochromia ‡™àπ ‚≈À‘µ®“ß®“°°“√¢“¥‡À≈Á°
À√◊Õ‡ªìπ target cell ‡™àπ„π‚√§µ—∫ °Á “¡“√∂„Àâº≈∫«°
ª≈Õ¡‰¥â

¿“§ºπ«°

¡“µ√∞“π°“√ªØ‘∫—µ‘ß“π (SOP)

°“√∑¥ Õ∫§«“¡‡ª√“–¢Õß‡¡Á¥‡≈◊Õ¥·¥ß™π‘¥À≈Õ¥‡¥’¬«¥â«¬™ÿ¥πÈ”¬“

 ”‡√Á®√Ÿª KKU-OF

(One tube osmotic fragility test by KKU-OF reagent kit)
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a : Kattamis C, Efremov G, Pootrakul S.
Effectiveness of one tube osmotic fragility screening
in detecting β-thalassemia trait. J Med Genet 1981;
18: 266-70.

6. ‡Õ° “√∑’Ë‡°’Ë¬«¢âÕß (Associate document)
6.1 §Ÿà¡◊Õ°“√„™â Automatic pipette
6.2§Ÿà¡◊Õ°“√‡°Á∫ °“√π” àß ·≈–°“√∑”≈“¬ ‘Ëß àßµ√«®

7. §«“¡ª≈Õ¥¿—¬ (Safety)
7.1  «¡∂ÿß¡◊Õ¬“ß ·≈–‡ ◊ÈÕ°“«πå¢≥–ªØ‘∫—µ‘ß“π

·≈–ªØ‘∫—µ‘µ“¡À≈—° Universal Precautions

8. ‡§√◊ËÕß¡◊Õ ‡§√◊ËÕß„™â (Instrument)
8.1 Õÿª°√≥å

8.1.1  Automatic pipette  ¢π“¥ 20 µl æ√âÕ¡
pipette tip

8.1.2  ‚§¡‰ø
8.1.3  π“Ãî°“®—∫‡«≈“

8.2 πÈ”¬“
8.2.1 KKU-OF reagent kit (PCL Holding

co., ltd. Bangkok, Thailand)

9.  “√¡“µ√∞“π (Standard)
-

10. «‘∏’¥”‡π‘π°“√ (Procedures)
10.1 π”À≈Õ¥∑¥≈Õß∑’Ë∫√√®ÿπÈ”¬“ KKU-OF-test

ª√‘¡“µ√ 2 ml ÕÕ°¡“«“ß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß
10.2 º ¡‡≈◊Õ¥∑’Ë„™â “√°—π‡≈◊Õ¥·¢Áß EDTA„Àâ

‡¢â“°—π ·≈â«„™â Automatic pipette ¥Ÿ¥‡≈◊Õ¥ µ—«Õ¬à“ß
∑’ËµâÕß°“√∑¥ Õ∫ 20 µL „ à≈ß‰ª„πÀ≈Õ¥∑¥≈Õß∑’Ë
∫√√®ÿπÈ”¬“ KKU-OF ª√‘¡“µ√ 2 ml ‰«â·≈â« ¥Ÿ¥πÈ”¬“
≈â“ß‡≈◊Õ¥∑’Ëµ‘¥§â“ßÕ¬Ÿà„π tip ÕÕ°„ÀâÀ¡¥ (¥Ÿ¥≈â“ßª√–¡“≥
2-3 §√—Èß)

10.3 ªî¥Ω“À≈Õ¥·≈–º ¡„Àâ‡¢â“°—π‚¥¬°≈—∫
À≈Õ¥∑¥≈Õß 3-4 §√—Èß

10.4  µ—Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß π“π‰¡àπâÕ¬°«à“ 15 π“∑’
·≈â«Õà“πº≈ ‚¥¬‰¡àµâÕßº ¡‡≈◊Õ¥°—∫πÈ”¬“´È”Õ’°

10.5 Õà“πº≈®“°À≈Õ¥∑¥ Õ∫∑’Ëµ—ÈßÕ¬Ÿà„π rack ·∫∫
‚ª√àß ‚¥¬¥Ÿ§«“¡§¡™—¥¢Õß¿“æ≈“¬‡ âπ ’¥”∫πæ◊Èπ
°√–¥“… ’¢“«∑’Ë«“ßÕ¬Ÿà¥â“πÀ≈—ß À√◊Õ¥â“π≈à“ß¢ÕßÀ≈Õ¥
∑¥ Õ∫¢≥–∑’Ë¡’· ß‰ø®“°‚§¡‰ø àÕß≈ß¡“®“°ª“°

À≈Õ¥∑¥ Õ∫ (¥—ß· ¥ß„π¿“æ ¢Õß¿“§ºπ«°∑’Ë 1)

11.°“√√“¬ß“πº≈/°“√·ª≈º≈ (Report/
Interpretation)

°“√√“¬ß“πº≈
Negative (º≈≈∫) :  “√≈–≈“¬„  ‡ÀÁπ‡ âπ ’¥”

§¡™—¥ (· ¥ß«à“‡¡Á¥‡≈◊Õ¥·¥ß®”π«π¡“°°«à“√âÕ¬≈– 90
·µ°À¡¥)

Positive (º≈∫«°) :  “√≈–≈“¬¢ÿàπ ‡ÀÁπ‡ âπ ’¥”
‰¡à™—¥‡®π (· ¥ß«à“‡¡Á¥‡≈◊Õ¥·¥ß®”π«π¡“°°«à“√âÕ¬≈–
10 ¬—ß‰¡à·µ°) ‡¡◊ËÕµ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß π“π°«à“ 30
π“∑’ ‡¡≈Á¥·¥ß∑’Ë‰¡à·µ°®–‡√‘Ë¡µ°µ–°Õπ≈ß Ÿà°âπÀ≈Õ¥
∑¥ Õ∫ ∑”„Àâ‡ÀÁπ à«π¢Õß “√≈–≈“¬∑’Ë¢ÿàπ·¬°™—Èπ®“°
 à«π¢Õß “√≈–≈“¬∑’Ë„ ´÷ËßÕ¬Ÿà¥â“π∫πÕ¬à“ß™—¥‡®π
°“√·ª≈º≈

Negative : ‰¡à‡ªìπ∏“≈—  ’́‡¡’¬ À√◊ÕÕ“®‡ªìπ∏“≈— 
´’‡¡’¬ ·µà‡ªìπ™π‘¥∑’Ë‰¡à√ÿπ·√ß (non-thalassemia or non-
clinically significant thalassemia) ‡™àπ Õ—≈ø“-∏“≈— 
´’‡¡’¬ 2,  Hb Constant-Spring, Hb Pakseû

Positive : Õ“®‡ªìπ Õ—≈ø“ ·≈–À√◊Õ∫’µ“-∏“≈— ´’‡¡’¬
(suspected alpha and/or beta-thalassemia) ‚¥¬Õ—≈ø“-
∏“≈—  ’́‡¡’¬ ¡’‚Õ°“ ‡ªìπ‰¥â∑—Èß™π‘¥ Õ—≈ø“-∏“≈—  ’́‡¡’¬ 1
·≈–Õ—≈ø“-∏“≈— ´’‡¡’¬ 2  à«π∫’µ“-∏“≈— ´’‡¡’¬°Á¡’
‚Õ°“ ‡ªìπ‰¥â∑—Èß ∫’µ“»Ÿπ¬å·≈–∫’µ“∫«°-∏“≈—  ’́‡¡’¬

°“√·ª≈º≈°“√µ√«®°√Õß∏“≈— ´’‡¡’¬¥â«¬™ÿ¥πÈ”¬“
 ”‡√Á®√Ÿª KKU-OF ·≈– KKU-DCIP-Clear √à«¡°—∫
°“√∑¥ Õ∫Õ◊ËπÊ ¥—ß· ¥ß„π¿“§ºπ«°∑’Ë 2

12 °“√§«∫§ÿ¡§ÿ≥¿“æ (Quality Control)
§«∫§ÿ¡§ÿ≥¿“æ¿“¬„πÀâÕßªØ‘∫—µ‘°“√¥—ßπ’È
12.1 µ√«® Õ∫§ÿ≥¿“æ¢ÕßπÈ”¬“

12.1.1  °“√π” àß™ÿ¥πÈ”¬“®“°ºŸâ·∑π®”Àπà“¬
µâÕßπ” àß‚¥¬√–∫∫·™à‡¬Áπ

12.1.2  °“√µ√«® Õ∫‡¡◊ËÕ·√°√—∫ µâÕß‡ªî¥¥Ÿ
™ÿ¥πÈ”¬“∑’ËÕ¬Ÿà¿“¬„π°≈àÕß‚¥¬µ√«® Õ∫ °“√ªî¥Ω“À≈Õ¥
∫√√®ÿπÈ”¬“µâÕßªî¥ π‘∑  ¿“æ¢ÕßÀ≈Õ¥∫√√®ÿπÈ”¬“µâÕß
‰¡à·µ°À√◊Õ√â“« ª√‘¡“µ√¢ÕßπÈ”¬“∑’Ë∫√√®ÿ¿“¬„πÀ≈Õ¥
∑¥ Õ∫·µà≈–À≈Õ¥µâÕß‰¥âª√‘¡“µ√∑’Ë∂Ÿ°µâÕß·≈–‡∑à“°—π
∑ÿ°À≈Õ¥ πÈ”¬“µâÕß‰¡à¡’ ’·≈–„  À“°µ√«®æ∫«à“º‘¥ª°µ‘
®“°∑’Ë°≈à“«µâÕßµ‘¥µàÕ°—∫∫√‘…—∑ºŸâ·∑π®”Àπà“¬ ‡æ◊ËÕ‡ª≈’Ë¬π
πÈ”¬“‚¥¬∑—π∑’
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12.1.3 °“√®—¥‡°Á∫™ÿ¥πÈ”¬“ µâÕß®—¥‡°Á∫™ÿ¥
πÈ”¬“‰«â„πµŸâ‡¬Áπ∑’Ë¡’°“√µ√«® Õ∫Õÿ≥À¿Ÿ¡‘¢ÕßµŸâ‡¬Áπ
Õ¬à“ß ¡Ë”‡ ¡Õ ‚¥¬Õÿ≥À¿Ÿ¡‘¢ÕßµŸâ‡¬ÁπÕ¬Ÿà√–À«à“ß 2-8
Õß»“‡´≈‡ ’́¬ 

12.1.4 °àÕπ°“√®—¥‡°Á∫πÈ”¬“‡¢â“µŸâ‡¬Áπ µâÕß
∑”°“√ÀàÕ™ÿ¥πÈ”¬“¥â«¬∂ÿßæ≈“ µ‘°°àÕπ‡ ¡Õ ‡æ◊ËÕ
ªÑÕß°—π°“√≈–‡À¬ÕÕ°¢ÕßπÈ”¬“¿“¬„πÀ≈Õ¥∑¥ Õ∫

12.1.5 °“√π”πÈ”¬“ÕÕ°¡“„™âß“π„Àâπ”À≈Õ¥
πÈ”¬“∑’ËµâÕß°“√„™âÕÕ°¡“«“ß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕßÕ¬à“ßπâÕ¬ 5
π“∑’°àÕπ∑”°“√µ√«®∑¥ Õ∫°—∫µ—«Õ¬à“ß‡≈◊Õ¥

12.2 µ√«® Õ∫§ÿ≥¿“æ¢Õßµ—«Õ¬à“ß‡≈◊Õ¥
12.2.1 µ√«® Õ∫ª√‘¡“≥¢Õß‡≈◊Õ¥«à“‰¥â

 —¥ à«π∑’Ë‡À¡“– ¡°—∫ EDTA ∑’Ë‡µ√’¬¡‰«â ”À√—∫°—π
‡≈◊Õ¥·¢Áßµ—«À√◊Õ‰¡à ‡æ√“–∂â“‰¡à‰¥â —¥ à«π ‡™àπ ‡®“–‡≈◊Õ¥
‰¥âπâÕ¬ EDTA ®–‡À≈◊Õ¡“°∑”„ÀâπÈ”·æ√àÕÕ°¡“®“°
‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß ∑”„Àâ‡´≈≈å‡¡Á¥‡≈◊Õ¥·¥ß‡À’Ë¬«
(crenated RBC) ®–∑”„Àâ‡°‘¥º≈∫«°ª≈Õ¡°—∫°“√
∑¥ Õ∫‰¥â  ·µàÀ“°‡®“–‡≈◊Õ¥‰¥â¡“°À√◊Õ°“√º ¡‡≈◊Õ¥
°—∫ “√°—π‡≈◊Õ¥·¢Áß‰¥â‰¡à¥’ ‡≈◊Õ¥∫“ß à«π®–‡°‘¥°“√
·¢Áßµ—« (partial clot) ∑”„Àâ‡¡Á¥‡≈◊Õ¥·¥ß∫“ß à«π∂Ÿ°
°√–µÿâπ¥â«¬√–∫∫°“√·¢Áßµ—«¢Õß‡≈◊Õ¥‰ª·≈â«°Á®–∑”„Àâ
·µ°ßà“¬¢÷Èπ ∑”„Àâ‡°‘¥º≈≈∫ª≈Õ¡¢÷Èπ

12.2.2 µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë „™â∑¥ Õ∫§«√‡ªìπ
‡≈◊Õ¥∑’Ë‡®“–„À¡à„π«—ππ—Èπ À“°‰¡à “¡“√∂∑”°“√µ√«®
∑¥ Õ∫‰¥â„π«—ππ—Èπ§«√‡°Á∫‡≈◊Õ¥‰«â∑’Ë 4 Õß»“‡´≈‡´’¬ 
·≈–µâÕß‰¡à‡°Á∫‰«âπ“π‡°‘π 48 ™—Ë«‚¡ß

12.2.3 °“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥®“°‡¥Á° Õ“®∑”
„Àâ°“√‡®“–‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥‰¥âª√‘¡“≥πâÕ¬ §«√≈¥
ª√‘¡“≥ “√°—π‡≈◊Õ¥·¢Áß„Àâ‡À¡“– ¡°—∫µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë
‡°Á∫‰¥â À“°‰¡à “¡“√∂∑”‰¥â„Àâ∫—π∑÷°≈—°…≥–¢Õß
µ—«Õ¬à“ß‰«â°àÕπ°“√∑¥ Õ∫‡ ¡Õ

12.2.4 „π√“¬∑’Ë´’¥¡“° (§à“ hematocrit <
25 %) ®–Õà“πº≈‰¥â‰¡à™—¥‡®π §«√∑”‡ª√’¬∫‡∑’¬∫°—∫
πÈ”°≈—ËπÀ√◊Õ‡æ‘Ë¡‡≈◊Õ¥‡ªìπ Õß‡∑à“„π°“√∑¥ Õ∫ À√◊Õ„™â
‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ·∑π°“√„™â‡≈◊Õ¥§√∫

12.3 Automatic pipette ∑’Ë„™â„π°“√∑¥ Õ∫µâÕß
‰¥â√—∫°“√ Õ∫‡∑’¬∫ª√‘¡“µ√Õ¬à“ß‡À¡“– ¡ ·≈– pipette
tip ∑’Ë„™âµâÕß –Õ“¥·≈–·Àâß π‘∑ ∂â“‡ªìπ‰ª‰¥â§«√„™â
¢Õß„À¡àµ≈Õ¥

12.4 §«√∑”°“√∑¥ Õ∫§«∫§Ÿà°—∫µ—«Õ¬à“ß‡≈◊Õ¥
§«∫§ÿ¡§ÿ≥¿“æ¿“¬„πÀâÕßªØ‘∫—µ‘°“√®“°µ—«Õ¬à“ß‡≈◊Õ¥
∑’Ë¡’§ÿ≥ ¡∫—µ‘¥—ßπ’È

12.4.1  µ—«Õ¬à“ß§«∫§ÿ¡º≈≈∫ „™âµ—«Õ¬à“ß‡≈◊Õ¥
∑’Ë¡’§à“ MCV > 85 fL, MCH > 28 pg ·≈– Hb;
™“¬ > 13 g/dL, À≠‘ß  > 12  g/dL

12.4.2 µ—«Õ¬à“ß§«∫§ÿ¡º≈∫«° „™âµ—«Õ¬à“ß
‡≈◊Õ¥∑’Ë¡’§à“ MCV <75 fL, MCH<25 pg ·≈– Hb;
™“¬ > 11 g/dL, À≠‘ß  > 10  g/dL

‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥Õ¬à“ß≈– 1-2 √“¬ ‰«â„πµŸâ‡¬Áπ 4
Õß»“‡´≈‡ ’́¬  ‡æ◊ËÕ„™â„π«—πµàÕ‰ª·≈–‡°Á∫„À¡à«—πµàÕ«—π
‰ª‡√◊ËÕ¬Ê ∑—Èßπ’Èµ—«Õ¬à“ß‡≈◊Õ¥∑’Ë„™â·≈–‡°Á∫µâÕß‡ªìπ‡≈◊Õ¥
®“°ºŸâ„À≠à

13.°“√∫—π∑÷°¢âÕ¡Ÿ≈·≈–‡Õ° “√∑’Ë„™â
(Records and documentation)

∫—π∑÷°º≈°“√µ√«®∑¥ Õ∫„π  Work sheet

14.√“¬≈–‡Õ’¬¥Õ◊ËπÊ (Supplementary notes)
-
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¿“æ°“√®—¥«“ß‚§¡‰ø∑’Ë‡À¡“– ¡ ”À√—∫°“√Õà“πº≈°“√∑¥ Õ∫ OF ·≈– DCIP

¿“§ºπ«°∑’Ë 1
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¿“§ºπ«°∑’Ë 2



164 «“√ “√‡∑§π‘§°“√·æ∑¬å·≈–°“¬¿“æ∫”∫—¥ ë ªï∑’Ë 19 ©∫—∫∑’Ë 2 ë æƒ…¿“§¡- ‘ßÀ“§¡ 2550

1. §«“¡¡ÿàßÀ¡“¬ (Purpose)
„™â‡ªìπ§Ÿà¡◊Õ¡“µ√∞“π„π°“√ªØ‘∫—µ‘ß“π°“√µ√«®

°√ÕßŒ’‚¡‚°≈∫‘πÕ’¥â«¬™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª KKU-DCIP-
Clear  ∑“ßÀâÕßªØ‘∫—µ‘°“√‚≈À‘µ«‘∑¬“„Àâ‰¥â§ÿ≥¿“æ

2. °“√„™âß“π (Application)
Õ∏‘∫“¬¢—ÈπµÕπ°“√µ√«®°√ÕßŒ’‚¡‚°≈∫‘πÕ’ ¥â«¬

™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª KKU-DCIP-Clear

3. ‡Õ° “√Õâ“ßÕ‘ß (References)
1.  ÿæ√√≥ øŸÉ‡®√‘≠, °π°«√√≥ · π‰™¬ ÿ√‘¬“,
°ÿ≈π¿“ øŸÉ‡®√‘≠ ·≈–≥—∞¬“ · à́Õ÷Èß. ™ÿ¥πÈ”¬“
 ”‡√Á®√Ÿª‡æ◊ËÕ°“√µ√«®°√ÕßŒ’‚¡‚°≈∫‘πÕ’Õ¬à“ßßà“¬
·≈–√«¥‡√Á«.  ‘∑∏‘∫—µ√°“√ª√–¥‘…∞å ‡≈¢∑’Ë 18004
°√¡∑√—æ¬å ‘π∑“ßªí≠≠“ °√–∑√«ßæ“≥‘™¬å.
2. °ÿ≈π¿“ øŸÉ‡®√‘≠, °π°«√√≥  · π‰™¬ ÿ√‘¬“. °“√
µ√«®°√ÕßŒ’‚¡‚°≈∫‘πÕ’¥â«¬™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª
KKU-DCIP-Clear.„π °ÿ≈π¿“  øŸÉ‡®√‘≠, °π°«√√≥
· π‰™¬ ÿ√‘¬“ (∫√√≥“∏‘°“√).°“√∑¥ Õ∫∑“ßÀâÕß
ªØ‘∫—µ‘°“√‡°’Ë¬«°—∫§«“¡º‘¥ª°µ‘¢Õß‡¡Á¥‡≈◊Õ¥·¥ß.
¢Õπ·°àπ: ¿“§«‘™“®ÿ≈∑√√»πå»“ µ√å§≈‘π‘° §≥–
‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ: 2546:
25-29.
3. °ÿ≈π¿“ øŸÉ‡®√‘≠. °“√µ√«®°√Õß. „π °ÿ≈π¿“
øŸÉ‡®√‘≠. °“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕ°“√«‘π‘®
©—¬∏“≈— ´’‡¡’¬·≈–Œ’‚¡‚°≈∫‘πº‘¥ª°µ‘∑’Ëæ∫∫àÕ¬
„πª√–‡∑»‰∑¬. ¢Õπ·°àπ: »Ÿπ¬å«‘®—¬·≈–
æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√
·æ∑¬å ¡À“- «‘∑¬“≈—¬¢Õπ·°àπ: 2549: 46-48.
4. Fucharoen G, Sanchaisuriya S, Sae-ung  N,
Dangwibul S, Fucharoen S. A simplified
screening strategy for thalassemia and
haemoglobin E in rural communities of
Southeast Asia. Bull World Health Organ

2004; 82: 364-72.
5. Sanchaisuriya  K, Fucharoen  S, Fucharoen
G, et al. A reliable screening protocol for
thalassemia and hemoglobinopathies in
pregnancy : an alternative approach to
electronic blood cell counting. Am J Clin
Pathol 2005; 123: 113-8.

4. π‘¬“¡·≈–§”¬àÕ (Terminology and
abbreviation)

DCIP    =   Dichlorophenol indophenol
EDTA   =   Ethylenediamine  tetraacetate
µl       =   Microlitre

5. À≈—°°“√ (Principle)
Œ’‚¡‚°≈∫‘πÕ’‡ªìπŒ’‚¡‚°≈∫‘πº‘¥ª°µ‘∑’Ë‡°‘¥®“°°√¥

Õ–¡‘‚πµ”·Àπàß∑’Ë 26 ¢Õß “¬∫’µ“‚°≈∫‘π‡ª≈’Ë¬π®“°
°√¥°≈Ÿµ“¡‘° (Glu) ‰ª‡ªìπ‰≈ ’́π (Lys) (HbE :
α

2
β

2
26glu-lys) ∑”„Àâ¡’‚§√ß √â“ß¢Õß®ÿ¥ —¡º—  α

1
β

1
 ‰¡à

·¢Áß·√ß·≈–®–∂Ÿ°ÕÕ° ‘́‰¥ ǻ„Àâ‡ªìπ “¬‚°≈∫‘π “¬
‡¥’Ë¬«∑’Ë¡’À¡Ÿà´—≈øá‰Œ¥√‘≈Õ‘ √– (-SH) ‰¥âßà“¬·≈–‡√Á«°«à“
Œ’‚¡‚°≈∫‘πÕ◊Ëπ·≈–∂Ÿ°ÕÕ° ‘́‰¥ ǻµàÕ‰ª®πµ°µ–°Õπ„π
 “√≈–≈“¬¢Õß ¥’´’‰Õæ’ ‡¡◊ËÕÀ¬ÿ¥ªØ‘°‘√‘¬“·≈–°”®—¥¥’´’
‰Õæ’ à«π‡°‘πÕÕ°‰ª·≈â«  “¡“√∂Õà“πº≈‰¥â¥â«¬µ“‡ª≈à“

6. ‡Õ° “√∑’Ë‡°’Ë¬«¢âÕß (Associate document)
6.1 §Ÿà¡◊Õ°“√„™â‡§√◊ËÕß water bath
6.2 §Ÿà¡◊Õ°“√„™â Automatic pipette
6.2 §Ÿà¡◊Õ°“√‡°Á∫  °“√π” àß  ·≈–°“√∑”≈“¬ ‘Ëß

 àßµ√«®

7. §«“¡ª≈Õ¥¿—¬ (Safety)
7.1  «¡∂ÿß¡◊Õ¬“ß ·≈–‡ ◊ÈÕ°“«πå¢≥–ªØ‘∫—µ‘ß“π

·≈–ªØ‘∫—µ‘µ“¡À≈—° Universal Precautions

¡“µ√∞“π°“√ªØ‘∫—µ‘ß“π (SOP)

°“√µ√«®§—¥°√ÕßŒ’‚¡‚°≈∫‘πÕ’¥â«¬™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª KKU-DCIP-Clear

(Hemoglobin E screening by KKU-DCIP-Clear Reagent kit)



165J Med Tech Phy Ther ë Vol.19 No.2 ë MAY-AUGUST 2007

8. ‡§√◊ËÕß¡◊Õ ‡§√◊ËÕß„™â (Instrument)
8.1 Õÿª°√≥å

8.1.1 Automatic pipette ¢π“¥ 20 µl ·≈–
¢π“¥1000 µl æ√âÕ¡ pipette tip

8.1.2 À≈Õ¥·°â« –Õ“¥·≈–„ ¢π“¥ 12 x 75
¡¡. À√◊Õ13x100 ¡¡.

8.1.3 Õà“ßπÈ”§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬ 
8.1.4 Pipette 2 ml
8.1.5 ‚§¡‰ø
8.1.6 π“Ãî°“®—∫‡«≈“

8.2 πÈ”¬“
8.2.1 KKU-DCIP-Clear reagent kit (PCL

Holding co., ltd. Bangkok, Thailand)

9.  “√¡“µ√∞“π (Standard)
-

10. «‘∏’¥”‡π‘π°“√ (Procedures)
10.1 ‡µ‘¡πÈ”¬“ KKU-DCIP-Clear reagent

ª√‘¡“µ√ 2 ml ≈ß„πÀ≈Õ¥·°â«À√◊ÕÀ≈Õ¥æ≈“ µ‘°
 –Õ“¥·≈–„  ¢π“¥ 12 x 75 ¡¡. À√◊Õ 13 x 100 ¡¡.

10.2 º ¡‡≈◊Õ¥∑’Ë„™â “√°—π‡≈◊Õ¥·¢Áß EDTA„Àâ
‡¢â“°—π ·≈â«„™â Automatic pipette ¥Ÿ¥‡≈◊Õ¥µ—«Õ¬à“ß∑’Ë
µâÕß°“√∑¥ Õ∫ 20 µL „ à≈ß‰ª„πÀ≈Õ¥∑¥≈Õß∑’Ë‡µ‘¡
πÈ”¬“ KKU-DCIP-Clear reagent   ª√‘¡“µ√ 2 ml ‰«â
·≈â« ¥Ÿ¥πÈ”¬“≈â“ß‡≈◊Õ¥∑’Ëµ‘¥§â“ßÕ¬Ÿà„π tip ÕÕ°„ÀâÀ¡¥
(¥Ÿ¥≈â“ßª√–¡“≥ 2-3 §√—Èß)

10.3 ªî¥À≈Õ¥∑¥≈Õß¥â«¬æ“√“øî≈å¡À√◊ÕΩ“
À≈Õ¥·≈–º ¡„Àâ‡¢â“°—π‚¥¬°≈—∫À≈Õ¥∑¥≈Õß 3-4 §√—Èß

10.4 π”‰ªÕÿàπ‰«â„πÕà“ß§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ 37 Õß»“
‡´≈‡ ’́¬  π“π 15 π“∑’ ‡¡◊ËÕ§√∫‡«≈“π”ÕÕ°¡“µ—Èß‰«â∑’Ë
Õÿ≥À¿Ÿ¡‘ÀâÕß∑—π∑’

10.5 ‡µ‘¡ Clearing solution ≈ß‰ª 20 µl º ¡
„Àâ‡¢â“°—π·≈–µ—Èß∑‘Èß‰«â 2-3 π“∑’

10.6 Õà“πº≈ ‚¥¬ —ß‡°µ§«“¡¢ÿàπ¢Õß “√≈–≈“¬
‚¥¬ àÕß¥Ÿ°—∫· ß‰ø
11. °“√√“¬ß“πº≈/°“√·ª≈º≈ (Report /
Interpretation)

°“√√“¬ß“πº≈
Negative (º≈≈∫) :  “√≈–≈“¬„ 
Positive (º≈∫«°) :  “√≈–≈“¬¢ÿàπ

°“√·ª≈º≈ °“√µ√«®‚¥¬«‘∏’π’È‡ªìπ°“√µ√«®°√Õß

·∫∫§√à“«Ê ¡’®ÿ¥ª√– ß§åÀ≈—°Õ¬Ÿà∑’Ë°“√§—¥°√Õß‡Õ“§π
ª°µ‘ ´÷Ëß‡ªìπª√–™“°√ à«π„À≠àÕÕ°‰ª  ”À√—∫ºŸâ∑’Ë„Àâ
º≈∫«°À√◊Õ ß —¬«à“®–‡ªìπº≈∫«° ®–µâÕßπ”‰ªµ√«®
‚¥¬«‘∏’¡“µ√∞“πµàÕ‰ª Œ’‚¡‚°≈∫‘π∑’Ë “¡“√∂„Àâº≈∫«°
‰¥â°—∫«‘∏’π’È§◊Õ Œ’‚¡‚°≈∫‘πÕ’ (Hb E)

°“√·ª≈º≈°“√µ√«®°√Õß∏“≈— ´’‡¡’¬¥â«¬™ÿ¥πÈ”¬“
 ”‡√Á®√Ÿª KKU-OF ·≈– KKU-DCIP-Clear √à«¡°—∫
°“√∑¥ Õ∫Õ◊ËπÊ ¥—ß· ¥ß„π¿“§ºπ«°∑’Ë 1

12 °“√§«∫§ÿ¡§ÿ≥¿“æ (Quality Control)
§«∫§ÿ¡§ÿ≥¿“æ¿“¬„πÀâÕßªØ‘∫—µ‘°“√¥—ßπ’È
12.1 °“√µ√«® Õ∫§ÿ≥¿“æ¢ÕßπÈ”¬“

12.1.1  °“√π” àß™ÿ¥πÈ”¬“®“°ºŸâ·∑π®”Àπà“¬
µâÕßπ” àß‚¥¬√–∫∫·™à‡¬Áπ

12.1.2  °“√µ√«® Õ∫‡¡◊ËÕ·√°√—∫µâÕß‡ªî¥¥Ÿ
™ÿ¥πÈ”¬“∑’ËÕ¬Ÿà¿“¬„π°≈àÕß‚¥¬µ√«® Õ∫≈—°…≥–¢Õß¢«¥
∫√√®ÿπÈ”¬“µâÕß‰¡àÀ°‡≈Õ–‡∑Õ–  ’¢ÕßπÈ”¬“‡ªìπ ’πÈ”‡ß‘π
‡¢â¡·≈–„  À“°µ√«®æ∫«à“¡’ ‘Ëßº‘¥ª°µ‘µâÕßµ‘¥µàÕ°—∫
∫√‘…—∑ºŸâ·∑π®”Àπà“¬‚¥¬∑—π∑’

12.1.3  °“√®—¥‡°Á∫™ÿ¥πÈ”¬“ µâÕß®—¥‡°Á∫™ÿ¥
πÈ”¬“„π°≈àÕß∫√√®ÿπÈ”¬“∑’Ë∑÷∫· ß·≈–‡°Á∫‰«â„πµŸâ‡¬Áπ∑’Ë
¡’°“√µ√«® Õ∫Õÿ≥À¿Ÿ¡‘¢Õß µŸâ‡¬ÁπÕ¬à“ß ¡Ë”‡ ¡Õ ‚¥¬
Õÿ≥À¿Ÿ¡‘¢ÕßµŸâ‡¬ÁπÕ¬Ÿà√–À«à“ß 2-8  Õß»“‡´≈‡´’¬ 

12.1.4 °àÕπ°“√®—¥‡°Á∫πÈ”¬“‡¢â“µŸâ‡¬Áπ µâÕß
∑”°“√ÀàÕ™ÿ¥πÈ”¬“¥â«¬∂ÿßæ≈“ µ‘°°àÕπ‡ ¡Õ ‡æ◊ËÕªÑÕß°—π
°“√≈–‡À¬ÕÕ°¢ÕßπÈ”¬“¿“¬„πÀ≈Õ¥∑¥ Õ∫

12.2 µ√«® Õ∫§ÿ≥¿“æ¢Õß ‘Ëß àßµ√«® ‚¥¬µ√«®
 Õ∫ª√‘¡“≥¢Õß‡≈◊Õ¥«à“‰¥â —¥ à«π∑’Ë‡À¡“– ¡°—∫ EDTA
∑’Ë‡µ√’¬¡‰«â ”À√—∫°—π‡≈◊Õ¥·¢Áßµ—«À√◊Õ‰¡à µ—«Õ¬à“ß‡≈◊Õ¥
∑’Ë „™â∑¥ Õ∫§«√‡ªìπ‡≈◊Õ¥∑’Ë‡®“–„À¡à„π«—ππ—Èπ À“°‰¡à
 “¡“√∂∑”°“√∑¥ Õ∫‰¥â„π«—ππ—Èπ§«√‡°Á∫‡≈◊Õ¥‰«â∑’Ë 4
Õß»“‡´≈‡ ’́¬  ·≈–‰¡à§«√‡°Á∫‰«âπ“π‡°‘π 1  —ª¥“Àå ·µà
∂â“‰¡à¡’µŸâ‡¬Áπ‡°Á∫ §«√∑”°“√∑¥ Õ∫¿“¬„π 48 ™—Ë«‚¡ß
„π√“¬∑’Ë´’¥¡“° (§à“ hematocrit < 25 %) Õ“®„Àâº≈
≈∫≈«ß‰¥â „Àâ„™â whole blood 40 µl À√◊Õ‡¡Á¥‡≈◊Õ¥
·¥ßÕ—¥·πàπ 20 µl „π°“√∑¥ Õ∫

12.3 Õà“ßπÈ”§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ µâÕß‰¥â√—∫°“√ Õ∫
‡∑’¬∫Õÿ≥À¿Ÿ¡‘Õ¬Ÿà‡ ¡Õ ‚¥¬Õÿ≥À¿Ÿ¡‘¢ÕßªØ‘°‘√‘¬“‡∑à“°—∫
37 ± 1  Õß»“‡´≈‡´’¬ 

12.4 Automatic pipette ∑’Ë„™â„π°“√∑¥ Õ∫µâÕß
‰¥â√—∫°“√ Õ∫‡∑’¬∫ª√‘¡“µ√Õ¬à“ß‡À¡“– ¡ ·≈– pipette
tip ∑’Ë„™âµâÕß –Õ“¥·≈–·Àâß π‘∑ ∂â“‡ªìπ‰ª‰¥â§«√„™â
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¢Õß„À¡àµ≈Õ¥
12.5 §«√∑”°“√∑¥ Õ∫§«∫§Ÿà°—∫µ—«Õ¬à“ß‡≈◊Õ¥

§«∫§ÿ¡§ÿ≥¿“æº≈∫«° ´÷Ëß§«√®–‡ªìπµ—«Õ¬à“ß‡≈◊Õ¥∑’Ë¡’
™π‘¥Œ’‚¡‚°≈∫‘π‡ªìπ EA ·≈–µ—«Õ¬à“ß‡≈◊Õ¥§«∫§ÿ¡
§ÿ≥¿“æº≈≈∫ ´÷Ëß§«√®–‡ªìπµ—«Õ¬à“ß‡≈◊Õ¥∑’Ë¡’™π‘¥Œ’‚¡
‚°≈∫‘π‡ªìπ A

2
A „π°√≥’∑’Ë‰¡à “¡“√∂À“µ—«Õ¬à“ß‡≈◊Õ¥

∑’Ë¡’§ÿ≥ ¡∫—µ‘¥—ß°≈à“«‡æ◊ËÕ°“√§«∫§ÿ¡§ÿ≥¿“æ‰¥â
ºŸâªØ‘∫—µ‘ “¡“√∂„™âµ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‡À≈◊Õ®“°°“√µ√«®
§—¥°√Õß∑’Ë„Àâº≈°“√∑¥ Õ∫‡ªìπ∫«°·≈–≈∫ Õ¬à“ß≈– 1-
2 √“¬ ‡°Á∫‰«â„πµŸâ‡¬ÁπÕÿ≥À¿Ÿ¡‘ 2-8 Õß»“‡´≈‡´’¬  ‡æ◊ËÕ
„™â§«∫§ÿ¡§ÿ≥¿“æ ”À√—∫°“√∑¥ Õ∫§√—ÈßµàÕ‰ª ·≈â«
‡°Á∫‡≈◊Õ¥„À¡à∑ÿ°§√—Èß∑’Ë∑”°“√∑¥ Õ∫‰ª‡√◊ËÕ¬Ê

13. °“√∫—π∑÷°¢âÕ¡Ÿ≈·≈–‡Õ° “√∑’Ë„™â
(Records and  documentation)

∫—π∑÷°º≈°“√µ√«®∑¥ Õ∫„π  Work sheet

14. √“¬≈–‡Õ’¬¥Õ◊ËπÊ (Supplementary notes)
Õÿ∫—µ‘°“√≥å¢Õß Hb E „πæ◊Èπ∑’Ë®—ßÀ«—¥√âÕ¬‡ÕÁ¥¡’

ª√–¡“≥√âÕ¬≈– 20 - 30 ¥—ßπ—Èπ „π∑ÿ°§√—Èß∑’Ë∑”°“√
µ√«®§—¥°√ÕßÀ“°¡’µ—«Õ¬à“ß¡“°°«à“ 10 √“¬ §«√®–
µâÕß¡’µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë„Àâ∑—Èßº≈∫«°·≈–≈∫„π°“√µ√«®
§—¥°√Õß√Õ∫‡¥’¬«°—π


