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π‘æπ∏åµâπ©∫—∫

°“√∑«π Õ∫ª√– ‘∑∏‘¿“æ°“√µ√«®∫‘≈‘√Ÿ∫‘π„π∑“√°

* °≈ÿà¡ß“πæ¬“∏‘«‘∑¬“§≈‘π‘° ‚√ßæ¬“∫“≈æ√–ª°‡°≈â“ ®—ßÀ«—¥®—π∑∫ÿ√’

Background : A rapid serum bilirubin measurement was useful in hyperbilirubinemia
treatment for decrease bilirubin level and protect kernicterus disease.

Objective : To evaluate the performance verification of Bilirubinometer in analysis of newborn
plasma.

Method : A total of 65 newborns blood sampling at Prapokklao Hospital and district
hospitals in Chanthaburi province. Measurable bilirubin were obtained by
Bilirubinometer and SYNCHRON LX R i 725 chemistry analyzer (Accuracy
study). Precision was analysed by within-run and between-run 20 times.
Linearity was analysed by diluted the high and low level bilirubin of plasma.

Result : For regression analysis, it was found that regression coefficient of these two
methods was 0.984. Statistic analysis of the Bilirubinometer showed agreement
with SYNCHRON LX R i 725 chemistry analyzer. For within-run precision test
studies showed mean, SD, %CV were 17.510, 0.04, 0.26, respectively. For
between-run precision test studies showed mean, SD, %CV were 17.575, 0.16,
0.92, respectively. The highest of linearity was 17.9 mg/dL.

Conclusion : Bilirubinometer had high efficiency. The procedure determined was accurate,
precise and rapid. The highest of linearity was 17.9 mg/dL.

 ÿ∏’√—µπå  »√’»ÿ¿≈—°…≥å  «∑¡.*

*

·√°‡°‘¥¥â«¬‡§√◊ËÕß Bilirubinometer

∫∑π”
∫‘≈‘√Ÿ∫‘π (bilirubin) ‡°‘¥®“°°“√ ≈“¬µ—«¢Õß

Œ’¡ (Heme) ´÷Ëß‡ªìπº≈¡“®“°°“√ ≈“¬µ—«¢Õß‡¡Á¥

‡≈◊Õ¥·¥ß ∫‘≈‘√Ÿ∫‘π∑’Ë‡æ‘Ë¡¢÷Èπ„π‡≈◊Õ¥π”‰ª Ÿà°“√‡°‘¥¿“«–

‡À≈◊Õß (jaundice) ∫‘≈‘√Ÿ∫‘π∑’Ë¡’„π‡≈◊Õ¥‡¥Á°‡ªìπ√Ÿª

unconjugated ´÷Ëß®—∫°—∫ albumin 95 ‡ªÕ√å‡´Áπµå ·≈–

¡’√Ÿª conjugated (≈–≈“¬πÈ”‰¥â) πâÕ¬¡“° (πâÕ¬°«à“ 5

‡ªÕ√å‡´Áπµå) ∑“√°·√°‡°‘¥∑’Ë¡’§«“¡º‘¥ª°µ‘µà“ß Ê ‡™àπ

¡’§«“¡º‘¥ª°µ‘¢ÕßÀ¡Ÿà‡≈◊Õ¥ ABO À√◊Õ Rh factor ‡¢â“

°—π‰¡à ‰¥â ¢“¥ enzyme glucose-6-phosphate-

Abstarct Bilirubinometer Performance Verification in newborn plasma.
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dehydrogenase À√◊Õ‡¥Á°§≈Õ¥°àÕπ°”Àπ¥ ‡À≈à“π’È‡ªìπ

 “‡Àµÿ∑”„Àâ‡°‘¥¿“«–∫‘≈‘√Ÿ∫‘π„π‡≈◊Õ¥ Ÿß (hyper-

bilirubinemia) ºŸâªÉ«¬‡¥Á°∑’Ë¡’§à“∫‘≈‘√Ÿ∫‘π Ÿß°«à“ 17.5 mg/

dl ‡ªìπ‡«≈“π“πÕ“®‡°‘¥æ¬“∏‘ ¿“æµàÕ ¡Õß‡°‘¥¿“«–

Kernicterus ‚¥¬unconjugate bilirubin ‡¢â“‰ª∑’Ë‡´≈≈å

 ¡Õß ∑”„Àâ‡°‘¥æ‘…µàÕ‡´≈≈å ‡¡◊ËÕ‡´≈≈å ¡Õßµ“¬ ¡Õß

®–‰¡à “¡“√∂æ—≤π“‰¥âµ“¡ª°µ‘ ∑”„Àâ‡¥Á°ªí≠≠“ÕàÕπ

´÷ Ëß·æ∑¬å®–∑”°“√ªØ‘∫—µ‘√—°…“‚¥¬„Àâ· ß‰ø∫”∫—¥

(phototherapy) À√◊Õ∂à“¬‡≈◊Õ¥ (blood transfusion)

·≈â«·µà§«“¡√ÿπ·√ß¢Õß‚√§ ‚¥¬µ‘¥µ“¡√–¥—∫∫‘≈‘√Ÿ∫‘π„π

æ≈“ ¡“®π°«à“√–¥—∫∫‘≈‘√Ÿ∫‘π≈¥≈ßÕ¬Ÿà„π√–¥—∫ª°µ‘ (5-

8mg/dl)1,2 ¥—ßπ—Èπ‡æ◊ËÕ„Àâ∑“√°·√°‡°‘¥∑’Ë¡’¿“«–∫‘≈‘√Ÿ∫‘π

 Ÿß„π‡≈◊Õ¥‰¥â√—∫°“√√—°…“∑’Ë‡À¡“– ¡∑—π∑à«ß∑’ °“√µ√«®

«—¥∫‘≈‘√Ÿ∫‘π‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ §◊Õ‰¥âº≈°“√µ√«®∂Ÿ°

µâÕß·≈–√«¥‡√Á« ®÷ß¡’§«“¡ ”§—≠Õ¬à“ß¬‘Ëß

ªí®®ÿ∫—π°“√µ√«®«—¥∫‘≈‘√Ÿ∫‘π„π∑“√°·√°‡°‘¥

·∫àß‰¥â‡ªìπ 3 ·∫∫„À≠à Ê ·∫∫∑’ËÀπ÷Ëß§◊Õ„™â‡§√◊ËÕß«—¥∫‘≈‘

√Ÿ∫‘π‚√ßæ¬“∫“≈„À≠à∫“ß·Ààß¡’‡§√◊ËÕß«—¥∫‘≈‘√Ÿ∫‘πºà“π

º‘«Àπ—ß (transcutaneous bilirubin) ´÷Ëß¡’¢âÕ¥’ §◊Õ ‡ªìπ

«‘∏’µ√«®«—¥∑’Ë ‰¡àµâÕß‡®“–‡≈◊Õ¥ ·µà¡’¢âÕ‡ ’¬§◊Õ§«“¡

 —¡æ—π∏å®“°§à“∑’Ë ‰¥â®“°‡§√◊ËÕß¡◊Õ·≈–§à“∑’Ë ‰¥â®“°°“√

µ√«®«—¥„π´’√—¡Õ“®‰¡à Õ¥§≈âÕß À“°§π‰¢â ‰¥â√—∫· ß

‡æ◊ËÕ°“√√—°…“ ¢≥–∑’Ë‚√ßæ¬“∫“≈„À≠à®”π«π¡“°„™â‡§√◊ËÕß

Bilirubinometer «—¥∫‘≈‘√Ÿ∫‘π®“°æ≈“ ¡“‚¥¬µ√ß ·∫∫

∑’Ë Õß§◊Õ°“√µ√«®«—¥∫‘≈‘√Ÿ∫‘π·∫∫‰¡à„™â “√‡§¡’ (non-

chemical photometric measurement) §◊Õ°“√µ√«®

§«“¡‡¢â¡¢âπ¢Õß∫‘≈‘√Ÿ∫‘π„πµ—«∑”≈–≈“¬‚¥¬‡§√◊ËÕß HPLC

·≈– ÿ¥∑â“¬‡ªìπ°“√µ√«®«—¥‚¥¬„™â‡§√◊ ËÕß¡◊Õ„πÀâÕß

ªØ‘∫—µ‘°“√«—¥§«“¡‡¢â¡· ß∑’Ë∫‘≈‘√Ÿ∫‘π‡°‘¥¢÷ÈπÀ≈—ßªØ‘°‘√‘¬“

∑“ß‡§¡’ 3 ´÷Ëßµ√«®«—¥¥â«¬‡§√◊ËÕßµ√«®À“ “√‡§¡’™π‘¥

Õ—µ‚π¡—µ‘(Automatic Chemistry Analyzer) À√◊Õ¥â«¬

‡§√◊ËÕß spectrophotometer

ªí®®ÿ∫—π°ÿ¡“√·æ∑¬å√à«¡°—∫ÀâÕßªØ‘∫—µ‘°“√‚√ß-

æ¬“∫“≈æ√–ª°‡°≈â“ª√–™ÿ¡¡’¡µ‘√à«¡°—π‡≈◊Õ°„™â«‘∏’

µ√«®«—¥ª√‘¡“≥ total bilirubin„π∑“√°·√°‡°‘¥ ¥â«¬

‡§√◊ËÕß Bilirubinometer ‡π◊ËÕß®“° –¥«°„π°“√µ√«®

«—¥‰¥â‡√Á«·≈–„™âµ—«Õ¬à“ß‡≈◊Õ¥πâÕ¬ ‡æ’¬ß‡®“–‡≈◊Õ¥„ à À≈Õ¥

capillary ∑’Ë‡§≈◊Õ∫¥â«¬ heparin Õ¬à“ßπâÕ¬ 2 À≈Õ¥

¢≥–∑’Ë∂â“µ√«®¥â«¬‡§√◊ËÕßµ√«®À“ “√‡§¡’™π‘¥Õ—µ‚π¡—µ‘

µâÕß„™â∂÷ß 6 À≈Õ¥ ‡æ◊ËÕ§«“¡¡—Ëπ„®„πª√– ‘∑∏‘¿“æ¢Õß

‡§√◊ËÕß Bilirubinometer ∑’Ë„™â„π‚√ßæ¬“∫“≈æ√–ª°‡°≈â“

°“√»÷°…“§√—Èßπ’È®÷ß‰¥â∑”°“√»÷°…“ª√– ‘∑∏‘¿“æ°“√«—¥

∫‘≈‘√Ÿ∫‘π¥â«¬‡§√◊ËÕß Bilirubinometer ‡∑’¬∫°—∫‡§√◊ËÕß

µ√«®À“ “√‡§¡’™π‘¥Õ—µ‚π¡—µ‘ SYNCHRON LX R i 725

«— ¥ÿ·≈–·≈–«‘∏’∑¥≈Õß
1. µ—«Õ¬à“ß‡≈◊Õ¥®“°∑“√°·√°‡°‘¥∑’Ë·æ∑¬å

µâÕß°“√µ√«®¿“«–‡À≈◊Õß∑—Èß„π‚√ßæ¬“∫“≈æ√–ª°‡°≈â“

·≈–‚√ßæ¬“∫“≈™ÿ¡™π„π®—ßÀ«—¥®—π∑∫ÿ√’ ®”π«π 65 √“¬

‡µ√’¬¡‡ªìπ Non-hemolytic heparinized plasma ‚¥¬

°“√‡®“–‡≈◊Õ¥®“° âπ‡∑â“‡¥Á°‚¥¬‡∑§π‘§ª√“»®“°‡™◊ÈÕ

„ àÀ≈Õ¥ capillary ∑’Ë‡§≈◊Õ∫¥â«¬ heparin ∑’Ë„™â ”À√—∫

µ√«®Œ’¡“‚µ§√‘µ π”‰ªªíòπ‚¥¬‡§√◊ËÕßŒ’¡“‚µ§√‘µ„™âµ√«®

∑—π∑’ À≈’°‡≈’ Ë¬ß°“√∂Ÿ°· ß‡æ√“– unconjugated

bilirubin ‡ ◊ËÕ¡ßà“¬‡¡◊ËÕ∂Ÿ°· ß

2. Standard solution ST checker ERMA

CODE No. 04-607-2 5 ml 17.5 ± 1 mg/dl

«‘∏’°“√µ√«®

°“√µ√«®«—¥∫‘≈‘√Ÿ∫‘π¥â«¬‡§√◊ËÕß Bilirubinometer

µ√«®«—¥ total bilirubin ¥â«¬‡§√◊ËÕß Bilirubino-

meter ERMA B-105 (ª√–‡∑»≠’ËªÿÉπ) ‡ªìπ°“√«—¥

æ≈“ ¡“‚¥¬µ√ß‰¡àµâÕß‡®◊Õ®“ßµ—«Õ¬à“ß ‚¥¬Õ“»—¬°“√

¥Ÿ¥°≈◊π· ß¢Õß∫‘≈‘√Ÿ∫‘π∑’Ë§«“¡¬“«§≈◊Ëπ 455 π“‚π‡¡µ√

·≈–À—°≈∫°“√¥Ÿ¥°≈◊π· ß®“° “√√∫°«πµ—«Õ◊Ëπ∑’Ë§«“¡

¬“«§≈◊Ëπ 575 π“‚π‡¡µ√ §à“°“√¥Ÿ¥°≈◊π· ß∑’Ë ‰¥â‡ªìπ

 —¥ à«π‚¥¬µ√ß°—∫§«“¡‡¢â¡¢âπ¢Õß∫‘≈‘√Ÿ∫‘π„πæ≈“ ¡“

‚¥¬· ¥ß§«“¡‡¢â¡¢âπ∑’ËÀπâ“®Õ„πÀπà«¬ mg/dl «‘∏’π’È¡’

§à“ —¡ª√– ‘∑∏‘Ï§«“¡·ª√ª√«π (% coefficient of variation;

%CV) ·∫∫ within-run ·≈– between-run ‡∑à“°—∫ 2.61

·≈– 1.98 µ“¡≈”¥—∫ ·≈–¡’§à“§«“¡‡ªìπ‡ âπµ√ß‡∑à“°—∫

24 mg/dl ™à«ß√“¬ß“πº≈Õ¬Ÿà√–À«à“ß 6-24 mg/dl

°“√µ√«®«—¥«‘∏’π’ È „™â‡«≈“ª√–¡“≥ 7 «‘π“∑’µàÕ√“¬
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(¢âÕ¡Ÿ≈®“°∫√‘…—∑ºŸâº≈‘µ)

°“√µ√«®«—¥∫‘≈‘√Ÿ∫‘π¥â«¬‡§√◊ËÕßµ√«®À“ “√

‡§¡’™π‘¥Õ—µ‚π¡—µ‘

µ√«®«—¥ total bilirubin ¥â«¬‡§√◊ËÕß SYNCHRON

LX R i 725 ‚¥¬À≈—°°“√πÈ”¬“ Total bilirubin ∑”ªØ‘-

°‘√‘¬“∑“ß‡§¡’°—∫ total bilirubin „π´’√—¡À√◊Õæ≈“ ¡“

·≈–«—¥¥â«¬«‘∏’ timed endpoint Diazo method «‘∏’π’È

%CV ·∫∫ within-run ·≈– between-run ‡∑à“°—∫

√âÕ¬≈– 3.0 ·≈–√âÕ¬≈– 4.5 µ“¡≈”¥—∫ ·≈–¡’§à“§«“¡

‡ªìπ‡ âπµ√ß‡∑à“°—∫ 30 mg/dl ™à«ß√“¬ß“πº≈Õ¬Ÿà√–À«à“ß

0.1-30.0 mg/dl (¢âÕ¡Ÿ≈®“°∫√‘…—∑ºŸâº≈‘µ)

°“√µ√«®À“§«“¡·¡àπ¬” (Precision) ¢Õß

«‘∏’«‘‡§√“–Àå

π” Standard solution ST checker ERMA ¡“

µ√«®«—¥¥â«¬‡§√◊ËÕß Bilirubinometer „π‡«≈“‡¥’¬«°—π

(within-run) 20 §√—Èß ·≈–µ√«®«—¥∑ÿ°«—π (between-

run) 20 §√—Èß À“§à“ mean, SD, %CV

°“√µ√«®À“§«“¡∂Ÿ°µâÕß (Accuracy) ¢Õß

«‘∏’«‘‡§√“–Àå

π”µ—«Õ¬à“ß‡≈◊Õ¥∑“√°·√°‡°‘¥ 65 µ—«Õ¬à“ß ¡“

µ√«®À“√–¥—∫ total bilirubin ¥â«¬‡§√◊ËÕß Bilirubino-

meter ·≈–‡§√◊ËÕß SYNCHRON LX R i 725 π”¢âÕ¡Ÿ≈

∑’Ë ‰¥â¡“∑” comparative study À“§à“ —¡ª√– ‘∑∏‘Ï

 À —¡æ—π∏å (r) §à“ slope, §à“ intercept ·≈– Ÿµ√ ¡°“√

§«“¡∂¥∂Õ¬ ‚¥¬„™â pearson correlation ·≈–„™â simple

linear regression

°“√µ√«®À“§«“¡‡ªìπ‡ âπµ√ß (Linearity)

¢Õß«‘∏’«‘‡§√“–Àå 4

π”æ≈“ ¡“¢Õßµ—«Õ¬à“ß‡≈◊Õ¥∑“√°·√°‡°‘¥∑’Ë

µ√«®«—¥√–¥—∫ total bilirubin ¥â«¬‡§√◊ËÕß SYNCHRON

LX R i 725 ®”π«π 2 µ—«Õ¬à“ß∑’Ë¡’§à“ 21.7 ·≈– 4.1 mg/

dl ¡“º ¡„Àâ‡¢â“°—π„πÕ—µ√“ à«π 1:0, 3:1, 1:1, 1:3 ·≈–

0:1 ®“°π—Èππ”µ—«Õ¬à“ß·µà≈– dilution ¡“µ√«®«—¥√–¥—∫

total bilirubin 3 §√—Èß ¥â«¬‡§√◊ËÕß Bilirubinometer À“

§à“‡©≈’Ë¬ π”¢âÕ¡Ÿ≈∑’Ë ‰¥â¡“ plot °√“ø Expected value

∑’Ë ‰¥â®“°°“√«—¥√–¥—∫ total bilirubin ¥â«¬‡§√◊ËÕß

SYNCHRON LX R i 725 Õ¬Ÿà·°π X Average value ∑’Ë

‰¥â®“°°“√«—¥√–¥—∫ total bilirubin ¥â«¬‡§√◊ËÕß Bilirubino-

meter Õ¬Ÿà·°π Y

º≈°“√»÷°…“
º≈°“√µ√«®À“§«“¡·¡àπ¬” (precision)

¢Õß«‘∏’«‘‡§√“–Àå total bilirubin ¥â«¬‡§√◊ËÕß Bilirubinometer

æ∫«à“¡’§«“¡·¡àπ¬”¥’ ¥—ß· ¥ß„πµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1 · ¥ß§«“¡·¡àπ¬”¢Õß«‘∏’«‘‡§√“–Àå

§√—Èß∑’Ë                Bilirubinometer (mg/dl)

Within run Between run

1 17.5 17.2

2 17.5 17.4

3 17.5 17.4

4 17.5 17.4

5 17.5 17.4

6 17.5 17.5

7 17.5 17.5

8 17.5 17.5

9 17.5 17.5

10 17.5 17.6

11 17.5 17.6

12 17.5 17.7

13 17.5 17.7

14 17.5 17.7

15 17.5 17.7

16 17.5 17.7

17 17.5 17.7

18 17.5 17.7

19 17.5 17.8

20 17.7 17.8

Mean 17.510 17.575

SD 0.04 0.16

%CV 0.26 0.92
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¥—ß· ¥ß„π°√“ø∑’Ë 1

º≈°“√µ√«®À“§«“¡‡ªìπ‡ âπµ√ß (linearity) ¢Õß

«‘∏’«‘‡§√“–Àå total bilirubin ¥â«¬‡§√◊ËÕßBilirubinometer

æ∫«à“°“√µ√«®À“ª√‘¡“≥ total bilirubin ¡’§«“¡‡ªìπ

‡ âπµ√ß‰¡àπâÕ¬°«à“ 17.9 mg/dl ¥—ß· ¥ß„π°√“ø∑’Ë 2

º≈°“√µ√«®À“§«“¡∂Ÿ°µâÕß (accuracy) ¢Õß

§à“ total bilirubin ∑’Ë«—¥¥â«¬‡§√◊ËÕß Bilirubinometer

‡∑’¬∫°—∫‡§√◊ËÕß SYNCHRON LX R i 725 æ∫«à“¡’

§«“¡ —¡æ—π∏å°—π¥’¥â«¬§à“ r = 0.984 ‚¥¬µ—«Õ¬à“ß à«π

„À≠à¡’§à“ total bilirubin Õ¬Ÿà√–À«à“ß 5 - 15.0 mg/dl

°√“ø∑’Ë 2 · ¥ß§«“¡‡ªìπ‡ âπµ√ß (linearity) ¢Õß«‘∏’«‘‡§√“–Àå¥â«¬‡§√◊ËÕß Bilirubinometer
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∫∑«‘®“√≥å
°“√∑«π Õ∫ª√– ‘∑∏‘¿“æ‡§√◊ ËÕßµ√«®«—¥

Bilirubinometer ¢Õß‚√ßæ¬“∫“≈æ√–ª°‡°≈â“ æ∫«à“¡’

ª√– ‘∑∏‘¿“æ¥’‚¥¬¡’§«“¡·¡àπ¬” (precision) ¥’ ¡’§à“

%CV within-run ·≈– between-run 0.26, 0.92 µ“¡

≈”¥—∫ πâÕ¬°«à“§à“¢Õß∫√‘…—∑∑’Ë„Àâ¡“ ·≈–¡’§«“¡·¡àπ¬”

„°≈â‡§’¬ß°—∫°“√«—¥ª√‘¡“≥total bilirubin ¥â«¬‡§√◊ËÕß

OlympusAU400 (§à“ %CV within-run ·≈– between-

run 0.34, 0.038µ“¡≈”¥—∫)5 ¡’§«“¡·¡àπ¬”°«à“«‘∏’

manual «—¥¥â«¬‡§√◊ËÕß photometer (§à“ %CV within-

run ·≈– between-run 1.83, 2.15 µ“¡≈”¥—∫)6 ¡’§«“¡

∂Ÿ°µâÕß(accuracy) ¥’ §à“ total bilirubin ∑’Ë«—¥®“°‡§√◊ËÕß

Bilirubinometer ‡∑’¬∫°—∫‡§√◊ËÕß SYNCHRON LX R

i725 ¡’§«“¡ —¡æ—π∏å°—π¥’¥â«¬§à“ r = 0.984 ‚¥¬µ—«Õ¬à“ß

 à«π„À≠à¡’√–¥—∫ total bilirubin Õ¬Ÿà„π™à«ß 5 - 15.0 mg/

dl  Õ¥§≈âÕß°—∫°“√«—¥‡∑’¬∫°—∫‡§√◊ËÕßÕ—µ‚π¡—µ‘Õ◊Ëπ Ê ‰¥â·°à

πæ¥≈·≈–§≥–‰¥â∑”°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√µ√«®«—¥

total bilirubin ¥â«¬‡§√◊ËÕß Vitros æ∫«à“¡’§«“¡ —¡æ—π∏å

°—π¥’¥â«¬§à“ r = 0.93 ‚¥¬µ—«Õ¬à“ß à«π„À≠à¡’√–¥—∫ total

bilirubin Õ¬Ÿà„π™à«ß 10.1 - 13.0 mg/dl7 ·≈–º≈°“√

»÷°…“§«“¡‡ªìπ‡ âπµ√ß (linearity) ¢Õß«‘∏’«‘‡§√“–Àå total

bilirubin ¥â«¬‡§√◊ËÕß Bilirubinometer æ∫«à“¡’§«“¡

‡ªìπ‡ âπµ√ß‰¡àπâÕ¬°«à“ 17.9 mg/dl ´÷Ëß§√Õ∫§≈ÿ¡§à“

«‘°ƒµ‘ 17.5 mg/dL ∑’ËÕ“®∑”„Àâ‡¥Á°‡ªìπ‚√§ Kernicterus

Õ¬à“ß‰√°Áµ“¡·¡â‡§√◊ËÕßµ√«®«—¥∫‘≈‘√Ÿ∫‘π®–¡’ª√– ‘∑∏‘-

¿“æ¥’À“°‡°Á∫√—°…“µ—«Õ¬à“ßµ√«®‰¡à¥’°ÁÕ“®∑”„Àâ§à“∫‘≈‘

√Ÿ∫‘πµË”°«à“√–¥—∫∫‘≈‘√Ÿ∫‘π„πºŸâªÉ«¬‰¥â ¡’√“¬ß“π«à“°“√∑’Ë

´’√—¡‚¥π· ß‚¥¬µ√ß®–∑”„Àâ§à“∫‘≈‘√Ÿ∫‘π≈¥≈ß 50% „π 1

™—Ë«‚¡ß ¥—ßπ—Èπ ‘Ëß àßµ√«®∫‘≈‘√Ÿ∫‘π§«√‡°Á∫„π∑’Ë¡◊¥‰¡à„Àâ

‚¥π· ßø≈ŸÕÕ‡√ ‡´πµå√«¡∑—Èß· ßÕ“∑‘µ¬å∑—Èß∑“ßµ√ß

·≈–∑“ßÕâÕ¡‚¥¬‡©æ“–´’√—¡∑’ËÕ¬Ÿà„π capillary tube §«√

∑”°“√µ√«®‚¥¬‡√Á« °“√‡°Á∫√—°…“´’√—¡„π∑’ Ë¡◊¥®–

 “¡“√∂‡°Á∫‰¥âÀ≈“¬ —ª¥“Àå„πµŸâ‡¬Áπ ·≈–‡¡◊ËÕ·™à·¢Áß®–

‡°Á∫‰«â ‰¥âπ“π 3 ‡¥◊Õπ8 Õπ÷Ëß°“√µ√«®«—¥ total bilirubin

¥ â«¬‡§√ ◊ Ë Õß Bi l i rub inometer „™ â« ‘∏ ’  d i rect

spectrophotometric method ´÷Ëß‡ªìπ«‘∏’°“√«—¥ ’¢Õß

∫‘≈‘√Ÿ∫‘π‚¥¬µ√ß «‘∏’π’È®–¡’¢âÕº‘¥æ≈“¥„π°√≥’∑’Ëµ—«Õ¬à“ß¢ÿàπ

(turbid), ¡’‡¡Á¥‡≈◊Õ¥·¥ß·µ° (hemolysis) ·≈– “√∑’Ë¡’

 ’‡À≈◊Õß„πµ—«Õ¬à“ß (yellow lipochrome pigments)

®–∑”„Àâ§à“ total bilirubin  Ÿß°«à“§«“¡‡ªìπ®√‘ß ®÷ß

‡À¡“– ”À√—∫°“√«—¥ ∫‘≈‘√Ÿ∫‘π„π∑“√°·√°‡°‘¥´÷Ëß‰¡à¡’

 “√æ«° lipochrome pigments ‡™àπ carotene ·≈–´’

√—¡‰¡à¢ÿàπ  “¡“√∂«—¥°“√¥Ÿ¥°≈◊π· ß‚¥¬‡§√◊ËÕß ‡ª§‚µ

√‚ø‚µ√¡‘‡µÕ√å ‚¥¬µ√ß‰¥â ‡À¡“– ”À√—∫°“√«—¥ total

bilirubin „π∑“√°Õ“¬ÿ‰¡à‡°‘π 2 - 3 ‡¥◊Õπ °√≥’∑’Ë‡¥Á°

Õ“¬ÿ‡°‘π ·π–π”„Àâ„™â«‘∏’ diazo-colorimetric ·≈–«‘∏’π’È

‰¡à “¡“√∂«—¥„π´’√—¡ºŸâ„À≠à ‰¥â 9,10

°“√∑«π Õ∫ª√– ‘∑∏‘¿“æ¢Õß«‘∏’°“√∑¥ Õ∫

‡ªìπ ‘Ëß®”‡ªìπµ“¡¡“µ√∞“π ISO15189:2003 ‡æ◊ËÕ„Àâº≈

°“√µ√«®∂Ÿ°µâÕßπ”‰ª„™â„π°“√√—°…“ºŸâªÉ«¬‰¥â ¥—ßπ—Èπº≈

°“√»÷°…“§√—Èßπ’È§“¥«à“®– “¡“√∂π”‰ª„™â‡ªìπ¢âÕ¡Ÿ≈‡æ◊ËÕ

ª√–°Õ∫°“√‡≈◊Õ°„™â«‘∏’°“√µ√«®«—¥∫‘≈‘√Ÿ∫‘π∑’Ë‡À¡“–

 ¡„πÀâÕßªØ‘∫—µ‘°“√µàÕ‰ª

 °‘µµ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥‡®â“Àπâ“∑’Ë°≈ÿà¡ß“πæ¬“∏‘«‘∑¬“§≈‘π‘°

∑ÿ°∑à“π∑’Ë„Àâ§«“¡™à«¬‡À≈◊Õ √à«¡¡◊Õ ·≈– π—∫ πÿπ¢âÕ¡Ÿ≈

®π∑”„Àâ∫√√≈ÿ«—µ∂ÿª√– ß§å„π°“√»÷°…“§√—Èßπ’È

‡Õ° “√Õâ“ßÕ‘ß
 1. ‚§√ß°“√ª√–°—π§ÿ≥¿“æ∑“ß‡§¡’§≈‘π‘°‚¥¬Õß§å°√

¿“¬πÕ°.  “√™’«‡§¡’„π‡¥Á°. ¢à“« “√§ÿ≥¿“æ∑“ß

‡§¡’§≈‘π‘§ æƒ…¿“§¡ 2540 ©∫—∫∑’Ë125

 2. √ÿ®“¿“ π‘Ë¡ —ß¢å. ∫‘≈‘√Ÿ∫‘π√–¥—∫ Ÿßº‘¥ª°µ‘„π‡¥Á°·√°

‡°‘¥·≈–‡§Õπ‘§‡µÕ√— . °“√ª√–™ÿ¡‡™‘ßªØ‘∫—µ‘°“√

‡√◊ËÕß§«“¡°â“«Àπâ“¢Õß§«“¡√Ÿâ‡√◊ËÕß∫‘≈‘√Ÿ∫‘π·≈–°“√

Ωñ°ªØ‘∫—µ‘°“√. ·¢πß«‘™“‡§¡’§≈‘π‘° ¿“§«‘™“

‡∑§π‘§°“√·æ∑¬å §≥–‡∑§π‘§°“√·æ∑¬å ¡À“-

«‘∑¬“≈—¬‡™’¬ß„À¡à, 2550:9-13



Vol. 25 No.2(Suppl)Apr.-Jun.2008 J Prapokklao Hosp Clin Med Educat Center 71S

 3. «“√ÿ≥’ §” “¬„¬.«‘∏’«‘‡§√“–Àå∑’Ë¡’ª√–‚¬™πå„π°“√

µ√«®À“ª√‘¡“≥∫‘≈‘√Ÿ∫‘π„π´’√—¡. °“√ª√–™ÿ¡‡™‘ß

ªØ‘∫—µ‘°“√‡√◊ËÕß§«“¡°â“«Àπâ“¢Õß§«“¡√Ÿâ‡√◊ËÕß∫‘≈‘√Ÿ

∫‘π·≈–°“√Ωñ°ªØ‘∫—µ‘°“√. ·¢πß«‘™“‡§¡’§≈‘π‘°

¿“§«‘™“‡∑§π‘§°“√·æ∑¬å §≥–‡∑§π‘§°“√·æ∑¬å

¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à, 2550:21-4.

 4. NCCLS EP9-A2 : Method comparison and bias

estimation using patient samples. Approved

Guideline,1999. NCCLS, PA, USA.

 5. √ÿ®“¿“ π‘Ë¡ —ß¢å, ¢®√»—°¥‘Ï µ√–°Ÿ≈æ—«, °—≠≠“

ª√’™“»ÿ∑∏‘Ï, «“√ÿ≥’ §” “¬„¬, «—≈≈¿ ‡æ™√¥’.

°“√º≈‘µ™ÿ¥πÈ”¬“«‘‡§√“–Àå∫‘≈‘√Ÿ∫‘π„π´’√—¡‚¥¬„™â

‡Õπ‰´¡å bilirubin oxidase. JMed Tech Assoc

Thailand 2006;34:1686-99.

 6. °™°√ ∑Õß ÿ¢·°âß. °“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√«—¥

√–¥—∫∫‘≈‘√Ÿ∫‘π„π∑“√°·√°‡°‘¥‚¥¬«‘∏’ DCA ·≈–«‘∏’

°“√„™â‡§√◊ËÕß‚ø‚µ¡‘‡µÕ√å ‚¥¬µ√ß. JMed Tech

Assoc Thailand 2004;32:728-36.

 7. πæ¥≈ ∑—∫‡ª√¡, ®ÿ√’√—µπå ¥“¥«ß, ‡√«—µ√ ∑—°…‘≥–-

¡≥’, ≈‘Ë¡∑Õß æ√À¡¥’. °“√»÷°…“‡ª√’¬∫‡∑’¬∫

°“√µ√«®«—¥∫‘≈‘√Ÿ∫‘π„π‡¥Á°·√°§≈Õ¥ 3 «‘∏’∑’Ë„™â„π

ß“πª√–®”. JMed Tech Assoc Thailand 2007;

35:1868-76.

 8. Tietz NW. Methods for evaluation of liver

function, in Fundamentals of Clinical Chemistry,

Tietz NW. Editor. 1982, W.B. Saunders

company : Philadephia. p.1035-49.

 9. Fody EP. Liver function in Clinical Chemistry

principles, procedures, correlations, E.P.F.

Michael LB., Larry ES. Editor. LippincottWillium

&Wilkings : Philadelphia. 2005;p.475-91.

10. Doumas BT. and Wu TW. The measurement

of bilirubin fractions in serum.Crit Rev Clin

Lab Sci,1991;28:415-45.




