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Changes in the levels of biological substances for liver function tests and
lipid profiles in the centrifuged blood in 72 hours

Phattanapong Choosongsang*, Panudda Musigavon, Pensiri Choosongsang, Boonlert Wilairat,
Anothai Pocarthikorn

Abstract

The purpose of this study was to examine changes in levels of biological substances such as direct
bilirubin, total bilirubin, aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase
(ALP), total protein, albumin, cholesterol, triglyceride, high density lipoprotein cholesterol (HDL-c) and low
density lipoprotein cholesterol (LDL-c). This comparative experimental study involved 110 samples collected
from patients for examination in the Clinical Chemistry Unit, Department of Pathology, Songklanagarind Hos-
pital, Faculty of Medicine, Prince of Songkla University. The blood samples were centrifuged and analyzed
within 30 minutes of the collection then left standing for 7 hours at room temperature and later stored at 4 °
C. After 24, 48 and 72 hours, the samples were re-analyzed. The results showed that when compared to the
immediately measured samples no significant difference was seen in the mean levels of serum direct bilirubin,
total protein and cholesterol up to 24 hours. The mean levels of serum total bilirubin, AST, ALT, ALP, albu-
min, triglyceride, HDL-c and LDL-c were significantly different from the immediately measured blood samples
from 24 hours (P < 0.05). However , after centrifugation and standing at 4 °C, mean levels changes of ALP,
total protein, albumin, cholesterol, triglyceride, HDL-c and LDL-c did not exceed the clinical acceptance limit
and the allowable error limit of these tests for up to 72 hours and AST for up to 48 hours and direct bilirubin,

total bilirubin and ALT for up to 24 hours
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LDL-c fufimelu 30 mit dreiesediiansidaluia
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AIVANANMN (control) nﬂﬂ%y’qﬁauﬁwmimaﬁmwﬁ
N
2. @A direct bilirubin, total bilirubin,
AST, ALT, ALP, total protein, albumin, cholesterol,
triglyceride, HDL-c llag LDL-c %iﬁﬂﬂ%’j\‘i 1918@1’5\131\1
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bilirubin, total bilirubin, AST, ALT, ALP, total
protein, albumin, cholesterol, triglyceride, HDL-c lag
LDL-c #uNAMIMNAGaUa1IAIUANANAIMN (control
material) v’haglﬂu"ﬁi]\‘im target range 171’1\‘1 11 MInagoy
uazAANNILEIvEIMINATOLEIgHATINMIBBAY
Fulseansanuussu (coefficient of variation, %CV)
TaiiAu 1 T 3 984 allowable total error™ (M54 1)
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1Bans, AST 5 -919 gia/ans, ALT 4 - 1333 giin/
an3, ALP 29 - 332 qﬁﬁ/am, total protein 4.6 — 9.2
N3u/10Ban3, albumin 1.8 — 5.1 ASN/1ABANI, choles-
terol 57 — 622 NaANTN/IABANS, triglyceride 46 — 737
Hadniu/inBans, HDL-c 3.1 - 162.0 Nadn5n/1a8ans
uag LDL-c 16.7 — 446.5 Nadnin/1a8ans wams3
nadey direct bilirubin msilasuulasludluei 24
mAvanadienas 5.5 $rlud 48 mavanasdesay 10.9
nazdaluedl 72 wavanadiesas 13.6 SmSUNAMS
i 0 Faluamashiy 0.50 fadnsu/indans Weth
smageuNEaRIUR naw UM A IAnsIege
Iedhdagneadd (P < 0.05) widadaldinu 48 uag 72
1l wazeogludainamivensimanaiin melu 72
Gfib’ﬂm (msm‘/’; 2) uagiaAu allowable total error 11
#lug 24 $wu 5 nedaiiudesas 4.5 ciiAuliied
112349 medical decision levels ﬁ”m%u%b’ﬂmﬁ 48 AU
allowable total error 113U 26 118 Anuiesay 23.6
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MINN 1 UuaAIARAY (mean) ANDEIUUINAIFIN (SD) uag % CV Y09a3MUANAaIMNIZiUYNALagITAl

Aaln@ @1 allowable total error

(11

) waz@n medical decision levels”

MINAdal a9 Target Target Total Al- Mean SD % Medical Decision
AWAN mean SD lowable (n=31) CV Levels
Error
Direct Bilirubin PCCCM1 0.88 0.03 20% 0.89 0.02 22 14 25 20
(mg/dl) PCCCM2 2.03 0.07 2.01 0.04 2.0
Total Bilirubin PCCCM1  1.02 0.05 20% 0.99 0.04 4.0 14 25 20
(mg/dl) PCCCM2  3.23 0.18 3.22 0.08 25
AST PCCCM1 452 2.6 20% 46.4 14 3.0 20 60 300
(unit/1) PCCCM2 123.0 7.0 123.3 2.2 1.8
ALT PCCCM1 414 2.6 20% 42.5 1.3 3.0 20 60 300
(unit/1) PCCCM2 112.0 7.0 110.4 2.9 2.6
ALP PCCCM1 99.0 3.8 30% 96.3 2.1 2.2 50 150 400
(unit/1) PCCCM2 231.0 6.7 229.7 4.2 1.8
Total Protein PCCCM1 4.9 0.1 10% 4.9 0.1 2.0 45 6.0 8.0
(g/dl) PCCCM2 75 0.2 7.5 0.1 1.3
Albumin PCCCM1 3.2 0.1 10% 3.2 0.1 3.1 20 35 bH2
(g/dl) PCCCM2 4.9 0.2 4.9 0.1 2.0
Cholesterol PCCCM1 955 2.0 10% 95.5 1.5 1.6 90 260 350
(mg/dl) PCCCM2 182.7 4.6 180.9 2.6 14
Triglyceride PCCCM1 108.0 2.4 20% 108.8 1.9 1.7 40 150 400
(mg/dl) PCCCM2 202.8 5.7 199.0 3.2 1.6
HDL-c PCCCM1 30.2 1.2 30% 30.6 0.7 2.3
(mg/dl) PCCCM2  66.3 2.4 64.4 1.8 2.8
LDL-c PCCCM1 59.1 2.5 20% 59.6 14 2.3
(mg/dl) PCCCM2 98.6 44 102.0 2.1 2.0
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MINN 2

LEAIA USD, SCL range LLﬁ%?’hLQEEJGUENNaﬂﬁﬂi’l"ﬂﬁnﬁ?@h\iﬂ Yo direct bilirubin, total bilirubin,

AST, ALT, ALP, total protein, albumin, cholesterol, triglyceride, HDL-c iag LDL-c

v & v =
ANRAYHANTIINAUNVIADAUIU (BA.)

Msnagou Mg 0 24 48 72 USD value  SCL range
(SD) (SD) (SD) (SD)
Direct mg/dl 0.50 0.48 0.46" 0.44" 0.02 0.44 - 0.56
bilirubin (1.5) (1.5) (1.4) (1.3)
Total mg/dl 0.84 0.81° 0.78" 0.77° 0.03 0.75 - 0.93
bilirubin (1.7) (1.6) (1.6) (1.6)
AST unit/1 43.8 44 4° 449" 462" 1.55 39.2 - 485
(90.6)  (91.5)  (93.4)  (96.1)
ALT unit/1 53.0 53.6" 53.1°  53.0°" 1.30 49.1 - 56.9
(137.6) (139.1) (138.7) (138.7)
ALP unit/1 88.5 89.7° 90.3" 89.4° 2.24 81.8 - 95.2
(57.8)  (67.7)  (67.7)  (57.3)
Total protein g/dl 7.1 7.1 7.2° 7.2° 0.07 6.9 -7.3
(0.8) (0.9) (0.9) (0.9)
Albumin g/dl 3.9 4.0° 3.9° 3.9° 0.07 3.7-41
(0.8) (0.8) (0.8) (0.8)
Cholesterol mg/dl 189.8 1904  191.6"° 192.8° 1.87 184.2 -195.4
(74.0)  (76.1)  (75.6)  (75.9)
Triglyceride mg/dl 145.9  1455°  148.6°  148.9 2.45 138.6 - 153.3
(98.6)  (103.4) (100.3) (102.0)
HDL-c mg/dl 46.0 44.6° 44.2° 43.9 0.83 43.9 - 48.9
(21.9)  (21.2) (21.2)  (20.9)
LDL-c mg/dl 1159  113.3* 1127  1129° 1.24 112.2 - 119.6
(545)  (53.9) (53.8)  (54.2)
WG a = HANAY allowable total error tazegluszaumsdadulavesunme

b = P < 0.05 WeouSsuifisuauaisvesnanitnssniumsituidenliinunmeeeg vdannmeidon

o P o
AUKAATIINEAT 0 FI1
SCL range = A1ady 0 $113 = 3 USD, USD = aunds SD v83a13auaNqamudounal 7 hou
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(gﬂ‘ﬁ 19) @hﬁl,ﬁuvlaiatﬂwﬁn medical decision levels

mmagey AST mswasumladudalued 24
maviintudevaz 1.5 $hlued 48 waoiindudesas 2.9
nazdhluei 72 Wmauiintuiesas 6.7 levhimaden
meaaafuinashemuhiienuuanseecheiitfodidy
YRR (P < 0.05) naadalinu 24, 48 uay 72 $l
uazeheglusianarivensimundiin melu 72 9l
(minﬁ 2) wazianau allowable total error Tuslag
24 S0 1 nednithidesas 0.9 Flueit 48 Swu 2

nedaituiesas 1.8 ludl 24 wag 48 minAubiog
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1 d' a 1 1 . .. o
mmnuaqiumq medical decision levels 11U 1 5718
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: P - 2 1
Frnamieansuneaain melu 72 $1lae (asen 2)
uaziaAY allowable total error Tug1ng 24 31U 4
Heaniuiosas 3.6 amSUHI NN 48 T 8 Nean
fhifeway 7.3 amiAueglugi medical decision levels
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12 919 Anlludevaz 10.9 (U 2n) MmiAueglusig
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42 E ., Js 4 42 Z,
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aav A
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error melu 72 $lua (gih’?i 24)
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#i 24 wanNTudevaz 0.3 lusdl 48 wdAuifintuien
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smageunNaaRAUR naw UM A IIAnsIege
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$Tus 24, 48 uaz 72 snu 1 nefhudesas 0.9 (31
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msmadey albumin mswasunadudalued
24 WwaviNTudesas 1.9 $Hlued 48 mAvifindudes
az 1.2 nazdhluei 72 wasifindudesas 0.4 ileth
mmaanmqaﬁaﬁ’uﬁnawme]wm'wﬁmmLmﬂﬁhaashq
Ieadgndadd (P < 0.05) widadaldnu 24 uag 48
#lus uazmegludranamivensuniaaiin melu 72
#lua (mm‘ﬁQ) uazianAu allowable total error
$Tua 48 $wnu 1 neiludesas 0.9 (gﬂ‘f/‘i 3n) il
iAulioglugie medical decision levels
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smageunNaaRIUR naw UM A IIAnIege
Iedhagneadd (P < 0.05) widadaldinu 48 uag 72
#ls wazeogludanamivensiminaiin melu 72
Gfib’ﬂm (msm‘/’; 2) uagiaAu allowable total error 1
Flue 72 swon 1 nefudesas 0.9 (§_1J1'7i 39) @il
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manade triglyceride m3asuuladludilia

24 WagifinTudesaz 0.7 $aluaft 48 WwAwiindy

e =)

Youaz 2.2 uazilueil 72 wduifintuienas 2.2 1ile
Thimageuneddafuinadgnuhianuuandi
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48 uag 72 $1lu3 nazeegludranaiveniumeadin
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total error melu 72 Falug (glh‘/’; 3a)
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MIaan (P < 0.05) ndadal¥inu 24, 48 nag 72 $alug
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& A A % A o
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n15t Uaw uu tlaed Direct Bilirubin »dan15t fiudinan 14# 1816149
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-30 JAllowable Error Limit
-40 T T i
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f LIRMEINTL AUE08 19 (H21n4)
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