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Buwéc dau khio sat sw on dinh ciia mdt so chi s6 xét nghiém
sinh hoa trong mau toan phan va huyét twong theo thoi
gian bao quan mau bénh pham

Preliminary investigation of stability of some biochemical tests in whole
blood and plasma in storage time conditions

Pinh Thi Thao, Tran Thai Ha, Nguyén Viét Tén, Bénh vién Trung wong Qudn doi 108
Vi Thi Nhung, Nguyén Cam Thach

Tém tat

Muc tiéu: Danh gia anh huéng cta thoi gian bao quan dén két qua phan tich cac chi s6 urea, creatinine,
triglycerid, cholesterol, HDL-cholesterol, LDL-cholesterol, aspartate aminotransferase (AST), alanine
aminotransferase (ALT), gamma glutamyl transferase (GGT), acid uric, bilirubin toan phan, bilirubin truc tiép
trong mau mau toan phan va huyét tuang. H4éi tuong va phuong phdp: Gom 162 mau mau toan phan dugc
chéng dong bang Li-heparin ctia 81 bénh nhan (mbi bénh nhan ldy 2 6ng mau) dén kham tai Khoa Kham
bénh - Bénh vién Trung uong Quan doi 108 ti ngay 15/01/2021 dén ngay 15/02/2021. VGi mdi bénh nhan:
Ngay sau khi lay mau, 6ng mau 1 dugc ly tam, phan tich thudng quy cac chi s6 hoa sinh (phan con lai sau
phan tich goi la mau 1), 6ng mau 2 dugc tach ldy huyét tuong (mau 2). Sau d6, ca 2 mau dugc luu trong tu
lanh & nhiét d6 4°C. St dung cac mau nay dé phan tich cac chi s6 héa sinh tai cac thoi diém 24, 48, va 72 gis
sau khi ldy mau. Két qua: Nong dd AST clia cac mau 1 dugc luu trong 24, 48, 72 gi& cao hon nong dé AST
phan tich thudng quy (p<0,05). Nong do bilirubin toan phan, bilirubin truc tiép cia mau 1 va mau 2 giam dan
theo thai gian luu mau (p<0,05). Két luan: Nong dé cac chi sé AST, bilirubin toan phan, bilirubin truc tiép clia
cac mau luu (huyét tuong va mau mau sau phan tich khong loai bd cac thanh phan hitu hinh) khéng 6n dinh
theo thai gian bao quan & 4°C. Nong do cac chi s6 urea, creatinine, triglycerid, cholesterol, HDL-cholesterol,
LDL-cholesterol, ALT, GGT, acid uric (huyét tuong va mau mau sau phan tich khéng loai bd cac thanh phan
hGu hinh) 8n dinh dén 72 gis & 4°C.

Ttr khda: Hoa sinh, bdo quan bénh pham, Bénh vién Trung uong Quan déi 108.

Summary

Objective: To assess effects of storage time condition on results of urea, creatinine, triglyceride,
cholesterol, HDL-cholesterol, LDL-cholesterol, aspartate aminotransferase (AST), alanine aminotransferase
(ALT), gamma glutamyltransferase (GGT), acid uric, total bilirubin, direct bilirubin in whole blood and plasma
samples. Subject and method: 162 whole blood samples of 81 patients examined at Department of
Examination - 108 Military Central Hospital from 15/11/2020 to 15/02/2021 that were collected in lithium
heparin tubes (2 tubes per patient). After each patient was collected whole blood, the first tube was
immediately centrifuged and analyzed routinely, the remaining sample was labelled ‘sample 1’, the
second tube was separated plasma from blood cells (labelled ‘sample 2). Then both samples were kept
in refrigerator at 4°C. All of these samples were analyzed biochemical tests in 24, 48, 72 hours after blood
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collection. Result: The concentrations of AST of samples 1 stored in 24, 48, 72 hours were higher than the
AST levels of routine analysis samples (p<0.05). There was a decrease in the concentrations of total
bilirubin and direct bilirubin of both samples 1 and samples 2 during their storage time (p<0.05).
Conclusion: The concentrations of AST, total bilirubin and direct bilirubin of stored samples (plasma and
whole blood samples) were unstable at 4°C during their storage time. The concentrations of urea,
creatinine, triglycerid, cholesterol, HDL-cholesterol, LDL-cholesterol, ALT, GGT, acid uric (of both plasma
and whole blood samples) showed stability up to 72 hours at 4°C.
Keywords: Clinical chemistry, specimen storage, 108 Military Central Hospital.

1. D&t van dé

Trong thuc hanh héa sinh lam sang, viéc phan
tich lai madu bénh phdm ban dau la rat can thiét
trong mét s6 trudng hop nhu: Qua trinh xét nghiém
bi gian doan, kiém tra lai két qua xét nghiém luc
dau, b6 sung thém xét nghiém méi/thi€u ma khong
thé 1dy mau bénh phdm mgi tir bénh nhan. Mét sé
nghién ctu cho thay su khac biét két qua xét
nghiém theo thoi gian va diéu kién bdo quan mau
bénh pham. Do d6, néu mau bénh pham khéng duagc
bdo quan dung c6 thé gay ra sai s6 két qua xét
nghiém. Theo khuyén cdo cla nha san xuat, mau
huyét tuang cé thé luu & 4°C trong 5 dén 7 ngay ma
van dam bao dén dd 6n dinh cla cac xét nghiém urea,
creatinine, triglycerid, cholesterol, HDL-cholesterol,
LDL-cholesterol, aspartate aminotransferase (AST),
alanine aminotransferase (ALT), gamma
glutamyltransferase (GGT), acid uric, bilirubin toan
phan, bilirubin truc ti€p. Do nhiéu yéu t6 khach quan,
nén Khoa Sinh héa - Bénh vién Trung uong Quan doi
108 cling nhu mét s6 phong xét nghiém tai cac ca sG
y té khac hién dang luu mau mau sau phan tich & 4°C
trong 3 ngay nhung khong loai bé cac thanh phan
hiu hinh ctia mau. Trong khi dé, viéc danh gia su 6n
dinh clia cac chi s6 hoa sinh trong cdc mau mau luu
nay chua dugc tién hanh co ban va toan dién.

TU nhing ly do trén, ching téi tién hanh nghién
clu v6i muc tiéu: Pdnh gid anh hudng cua thoi gian
bdo quan dén két qud phéan tich cdc chi s6 urea,
creatinine, triglycerid, cholesterol, HDL-cholesterol
(HDL), LDL-cholesterol (LDL), aspartate
aminotransferase (AST), alanine aminotransferase
(ALT), gamma glutamyl transferase (GGT), acid uric,
bilirubin toan phan (bilirubin TP), bilirubin truc tiép
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(bilirubin TT) trong mau mau sau phan tich khéng loai
b cdc thanh phan hiu hinh va mau huyét tuong.

2. D6i tugng va phuong phap
2.1. Béi tuong

GOm 162 mau mau dugc chéng dong bang li-
heparin ctia 81 bénh nhan dén kham va diéu tri tai
Khoa Kham bénh - Bénh vién Trung uang Quan do6i
108 tir ngay 15/11/2020 dén ngay 15/02/2021.

2.2. Phuong phdp

Thiét ké nghién ctu: Tién clu, mé ta cat ngang.

Phuong phap chon mau: Phuong phéap chon
mau thuan tién.

Tién hanh nghién cdru: M6i bénh nhan dugc lay
2 6ng mau (2ml/éng), chong déng bang lithium
heparin. Mau mau clia bénh nhan dugc ly tam &
3000 vong/10 phut & nhiét @6 phong (24°C). VGi moi
bénh nhan: Ngay sau khi Idy mau, 6ng mau 1 duogc ly
tam, phan tich thudng quy cac chi s6 hoda sinh urea,
creatinine, cholesterol, triglycerid, HDL, LDL, acid
uric, AST, ALT, GGT, bilirubin toan phan, bilirubin
truc ti€p (phan con lai sau phan tich goi la mau 1),
6ng mau 2 dugc tach lay huyét tuong (mau 2). Sau
do, cd 2 mau dugc luu trong ta bdo quan mau &
nhiét d6 4°C. Tiép tuc st dung cac mau nay dé phan
tich cac chi s6 héa sinh tai cac thai diém luu mau 24
gig, 48 giG, va 72 gid tinh ti khi 1dy mau. Phan tich
theo phuong phap do quang trén hé théng xét
nghiém tu dong AU5800 (Beckman Coulter, My) tai
cung thai diém, trong cung diéu kién xét nghiém.

2.3.Xuly sé liéu
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Theo phuong phap théng ké y hoc (so sanh cap,
tinh % chénh léch két qua gilra cac diéu kién bao

3. Két qua

quan cta cung mét mau so sanh véi yéu cau cua
nha san xuat) trén phan mém SPSS 20.0.

Bang 1. So sdnh néng d6 cac chi s6 héa sinh cia cdc mau 1

(mau sau phan tich khéng loai bd céc thanh phan hitu hinh) gilra cac thdi diém luu mau

N6ng &6 tai cac thoi diém Iuu cia mau 1 (iiSD)

Cac chisé
Sau ldy mau 24 gid p 48 gid p 72 gid p
Urea (mmol/l) 556 +£345 5,67 £ 3,70 0,92 5,65+3,28 0,85 59+3,29 0,6
Creatinine (umol/l) 69,49 +£69,25 | 70,59+7523 | 0,98 71,4+76,55 0,84 71,31+76,78 0,99
Cholesterol (mmol/I) 5,66+ 1,25 5,69 + 1,31 0,58 569+1,19 0,86 568+ 1,18 0,57
Triglycerid (mmol/I) 2,00+1,6 1,96 £ 1,52 0,48 1,95+ 1,51 0,61 1,95+1,5 0,50
HDL (mmol/l) 1,28 £0,39 1,26 £ 0,38 0,28 1,25+0,37 0,13 1,25+0,37 0,12
LDL (umol/l) 3,46 £ 0,88 3,46 £ 0,91 0,71 3,42+£0,87 0,47 3,45+0,85 0,63
AST (U/L) 29,08 £13,61 33,71 +£13,92 0,00 35,38+ 14,85 0,00 39,67 £15,13 0,00
ALT (U/L) 31,07 £ 25,08 31,48 £25,5 0,66 31,54 £ 25,56 0,89 31,74 £ 25,02 0,59
GGT (U/L) 47,94 £ 69,55 | 47,08 £69,65 0,93 47,8 £70,56 0,99 49,27 £71,62 0,88
Acid uric (umol/l) 322,71+£97,64 | 32333+9998 | 0,37 325,66 +£97,84 0,49 330,45+ 100 0,32
Bilirubin toan phan (umol/l) 9,83+3,39 9,14 £ 3,31 0,04 8,6+3,13 0,00 8,57+3,13 0,00
Bilirubin tryc tiép (umol/l) 1,95+ 1,05 1,62 £0,91 0,01 1,61+0,87 0,01 1,57+09 0,00

Nhén xét: Nong do AST ctia mau 1 (khéng loai bo cac thanh phan hitu hinh) bao quan & 24, 48, 72 gio
cao hon hon so véi ndbng d6 ban dau (p<0,05). Néng d6 bilirubin toan phan, bilirubin truc ti€p cta mau 1
giam dan theo thai gian luu mau (p<0,05).

Bang 2. So sdnh néng dd céc chi s8 héa sinh clia cdc mau 2 (mau huyét tuong)

gitia cac thai diém luu mau

N&ng d9 tai cic thai diém Iuu ctia méu 2 (X £SD)

Céc chisé
Sau ldy mau 24 gio p 48 gi® p 72 gid p
Urea (mmol/l) 5,56 £ 3,45 5,64 +3,78 0,96 5,67 £3,33 0,80 5,76 £ 3,48 0,79
Creatinine (umol/l) 69,49 + 69,25 71,74 £ 77,11 0,95 73,2+78,75 0,74 75,86 £76,13 | 0,85
Cholesterol (mmol/l) 5,66 + 1,25 572 +1,31 0,47 573+£1,22 0,94 575+1,3 0,37
Triglycerid (mmol/l) 2,00+£1,6 1,96 £ 1,51 0,49 1,95 +£1,49 0,57 1,95+148 0,51
HDL (mmol/l) 1,28 +£0,39 1,27 £ 0,38 0,33 1,27 £0,39 0,35 1,28 +£0,38 0,47
LDL (umol/I) 3,46 £0,88 3,44 £0,89 0,82 34609 0,66 3,49+£0,89 0,88
AST (U/L) 29,08 + 3,61 30,06 £13,5 0,25 30,82+ 13,96 0,09 30,1+ 14,22 0,07
ALT (U/L) 31,07 £ 25,08 31,41 £ 26,03 0,67 31,34+ 26,62 0,69 31,38 £ 25,34 0,78
GGT (U/L) 47,94 £ 69,55 46,68 £ 69,07 0,89 46,18 £ 69,18 0,86 48,38 £ 71,69 0,94
Acid uric (umol/l) 322,7£97,64 | 32437+98,77 | 0,56 320,3 £ 94,49 0,79 | 33395+£10251 | 0,19
Bilirubin TP (umol/I) 9,83 +£3,39 74+276 0,00 6,25 +2,04 0,00 6,75+ 2,64 0,00
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Bilirubin truc ti€p (umol/I) 1,95+ 1,05 1,33+£0,9

| 000 | 1332078 | o000 | 131x077 | o000 |

Nhén xét: Nong dé bilirubin toan phan va bilirubin truc ti€p trong cdc mau huyét tuong luu & cac thai
diém luu mau thap han so véi ndng do ban dau (p<0,05).

Bang 3. Dé léch két qua xét nghiém cac chi s6 tai cac thdi diém luu mau

so vGi ban dau déi chiéu véi

d6 léch cha nha sdn xuit

Do léch (%)
Chi sé Mau 2 (huyét tuong luu) Mau 1 (sau phan tich) . .
24 gid 48 gig 72 gig 24 gio 48 gig 72 gig Nha san xust

Urea 1,42 1,94 3,47 1,94 1,59 5,26 5,57
Creatinine 3,13 3,07 34 1,56 2,67 2,55 3,96
Cholesterol 1,05 1,22 1,56 0,53 0,53 0,35 41

Triglycerid 2,0 2,5 2,5 2,0 2,5 2,5 9,57
HDL-cholesterol 0,78 0,78 0,0 1,56 2,34 2,34 5,61

LDL-cholesterol 0,58 0,0 0,86 0,0 1,15 1,15 5,46
AST 3,26 5,64 3,39 13,73 17,8 29,69 6,54
ALT 1,08 0,86 0,956 13 1,49 2,11 11,48
GGT 2,63 3,67 0,91 1,79 0,29 2,74 11,06
Acid uric 0,51 0,74 3,36 0,19 0,9 2,34 4,87
Bilirubin toan phan 24,7 36,4 31,33 9,02 12,51 12,82 8,95
Bilirubin truc ti€p 31,79 31,79 32,82 16,92 17,43 19,48 14,2

Nhén xét: DO léch két qua xét nghiém cac chi
s6 AST clia mau 1 luu sau phan tich, bilirubin toan
phan va blirubin truc tiép clia cad 2 mau tai cac thai
diém luu mau déu cao hon gia tri cho phép cla
nha san xuat.

4. Ban ludn

Nong dé 12 chi s6 hoa sinh clia 162 mau (mau
huyét tuong luu va mau sau phan tich khong loai bo
cac thanh phan hitu hinh) dugc trinh bay & Bang 1
va Bang 2.

O cac mau huyét tuong luu, néng dé bilirubin
toan phan va truc ti€p gidm dang ké sau khi luu 24,
48 va 72 gid véi p<0,05 (Bang 2). Véi cac mau sau
phan tich khong loai bo cac thanh phan hiu hinh:
Noéng dé bilirubin toan phan va bilirubin truc tiép
gidm; ndng do AST tang tai cac thdi diém luu mau
24, 48 va 72 gid véi p<0,05 (Bang 1). AST gobm 2
isoenzymes, ton tai trong té€ bao chat va trong ty thé
[1]; vi vay, do hién tuogng huyét tan xay ra theo thdi
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gian bado quan mau lam tang ndng d6 AST trong
huyét tuong & cac mau chua dugc tach té bao mau
vGi huyét tuang [2]. C6 thé ly gidi nguyén nhan gay
giam néng do bilirubin la do bilirubin 1a xét nghiém
nhay cdm véi anh sang, duégi anh sang cé budc séng
400 - 420mm, déng phan quang hoc (ZZ)-bilirubin
chuyén thanh (ZE)-bilirubin va chuyén thanh (EZ)-
cyclobilirubin qua (EZ)-bilirubin & budc séng 500 -
520mm [3]. Cac két qua nghién ctu clia mét so tac
gia trén thé gidi cling c6 su khac biét:

Christiane Oddoze va déng nghiép phan tich 39
chi s6 héa sinh trong huyét tuong, trong dé cac xét
nghiém 8n dinh sau khi bdo quan 24 gid & 4°C bao
gém: natri, clorua, protein toan phan, albumin,
canxi, urea, bilirubin toan phan, acid uric, creatinine,
cholesterol toan phan, triglycerid, phospholipids,
HDL-cholesterol, LDL-cholesterol, fructosamine, sat,
ALP, ALT, AST, CK, amylase, GGT, CRP, lipase [4].

Nghién ctu cua Carlos Fernando Yauli Flores
trén 30 ngudi khoe manh, danh gia su 6n dinh cua
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cac xét nghiém sinh hoa clia mau huyét tuong va
huyét thanh bado quan & 4°C va -20°C. Cac xét
nghiém bilirubin toan phan, acid uric, creatinine va
glucose 6n dinh sau 30 ngay bdo quan & -20°C
(p<0,05). VGi mau huyét tuong va huyét thanh bao
quan & 4°C, nbng dé bilirubin toan phan va truc tiép
giam theo thai gian, trong khi dé néng dé acid uric,
glucose, creatinine tang dan theo thoi gian bao
quan [5].

Trong mét nghién cu clia Boyanton nham danh
gia su 6n dinh 24 xét nghiém trong huyét thanh va
huyét tuong ctia 30 ngudi khoe manh tir 21 dén 50
tudi. Cac mau huyét tuong va huyét thanh dugc bao
quan trong cac 6ng nhua vé trung cé lap kin & -20°C.
Nghién ctu cho thdy mét vai chi s6 6n dinh dén 56
gid, trong khi do su thay déi I6n nhat thdy & bilirubin
toan phan va truc tiép. Cac tac gia déu chira bao quan
& -20°C la diéu kién ly tudng dé duy tri @6 6n dinh cta
cac xét nghiém glucose, creatinine, acid uric. Can luu y
la mau huyét tuong va huyét thanh dugc tach khoi té
bao mau va luu ¢-20°C cang sém cang tét [6].

Tambse va cong su cling ghi nhan néng do
bilirubin giam 10% trong cac mau bao quan 20 ngay &
4 - 8°C. Trong khi d¢, glucose, acid uric va creatinine
tang néng do theo thai gian, diéu nay c6 thé do hién
tuong bay hoi nudc tir cdc mau trong qua trinh bao
quan lanh [7].

Heins phan tich trén 22 mau huyét thanh va két
ludn rang: Cac xét nghiém bao gém acid uric,
creatinine, bilirubin n dinh néng doé trong vong 4
ngay & 9 do néu dugc tach khoi té bao mau. Néng
dé bilirubin trong mau bao quan 7 ngay & nhiét do
phong c6 su thay déi rat 16n [8].

Lilla Pawlik Sobecka tim hiéu su 6n dinh cac
xét nghiém hoa sinh trong mau huyét thanh cla
20 ngudi khée manh c6 tudi tir 18 dén 52 tudi, cac
mau huyét thanh luu & nhiét d6 phong, 4°C - 20°C
va -80°C trong 6 thang. Nong dé bilirubin thay déi
sau 24 gid & nhiét dé phong, nhung c6 thé 6n
dinh dén 120 gio luu & 4°C, 2 thang & -20°C va 4
thang & - 80°C. Xét nghiém acid uric c6 thé én
dinh dén 48 gi¢ & nhiét d6 phong va 120 gis &
4°C, 6 thang & -20°C [9].

Khéac cac nghién ctu trén, chi danh gia su 6n
dinh cac xét nghiém tir mau mau cta ngudi khoe
manh, Myra P O’Keane khao sat trén 77 bénh nhan
tUr 18 tudi tré [én. Ong mau duagc ly tam 3000 vong
trong 10 phut, tach ldy huyét tuong va dem phan
tich sau 24 va 48 gid 6 4°C. Néng dé urea trong mau
huyét tuong tang 9,98% tai thai diém 48 gid bao
quan so Vi thoi diém phan tich dau tién (trong
vong 2 gid ké tu khi 1dy mau). Néng do creatinine
trong huyét thanh va huyét tuong tang dang ké, lan
lugt 13 14,5% va 28,3% & thdi diém 48 gis & 4°C.
Nong dé cac xét nghiém cholesterol, triglycerid,
HDL-cholesterol trong mau huyét tuong va huyét
thanh déu én dinh trong 24 va 48 gid bdo quan mau
G 4°C [10]. Nhu vay, két qua nghién ciu clia ching
toi tuong ty véi ghi nhan clia Myra P O'Keane va
cong su. Tuy nhién, nhédm nghién cdu chi khdo sat
su 6n dinh cla cac xét ngiém tdi 48 gid luu mau va
khong phan tich cac chi sé AST, ALT, GGT, acid uric,
bilirubin toan phan, bilirubin truc tiép.

Cac nghién clu truéc day déu lua chon phan
tich su 6n dinh cla cac chi s6 xét nghiém vai diéu
kién bao quan 4°C va -20°C, so sanh trén cad mau
huyét thanh, huyét tuang va mau toan phan. Trong
khi nghién ctu ctia chung t6i chi khado sat trén 12 chi
s6 héa sinh thong thudng, mau mau toan phan
dugc luu trong tui bdo quan & 4°C trong 3 ngay theo
thuc té hién nay cda khoa Sinh héa. K&t qua nghién
ctu khong cho thdy su khac biét vé két qua xét
nghiém urea, creatinine, triglycerid, cholesterol,
HDL-cholesterol, LDL-cholesterol, ALT, GGT, acid uric
cla 2 mau luu la huyét tuong va mau mau sau phan
tich khéng loai bd cac thanh phan hiu hinh, cliing
nhu su én dinh cla cac chi s6 nay trong 72 gi& luu
mau (Bang 1 va Bang 2). Két qua tai Bang 3 khi so
sanh dé léch két qua xét nghiém cac chi sé (tai cac
thai diém luu mau so véi mau ban dau) va déi chiéu
vGi d6 léch cho phép clia nha sdn xuat ciing khang
dinh thém nhiing két qua trén. C6 thé néi, viéc tach
huyét tuong khoi té€ bao mau trudc khi bao quan la
khong can thiét va hon nira sé tang chi phi, thdi gian
va kho kha thi véi s6 luong mau rat 1én tai cac
phong xét nghiém. Chi s6 AST clla mau sau phan
tich dem luu (chua loai bd cac thanh phan hiu
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hinh), chi s6 bilirubin toan phan va bilirubin truc tiép
clia cac 2 loai mau luu déu cé su thay déi khong
nam trong gidi han cho phép. Nhu vay can cé nhiing
nghién ctu tiép theo dé c6 thé cé nhiing khuyén
nghi vé viéc chi dinh xét nghiém bé sung, xét
nghiém lai... trong diéu kién luu mau thuc té hién
nay cta Khoa Sinh héa.

5. Két luan

Néng d6 cac chi sé AST, bilirubin toan phan,
bilirubin truc ti€p cla cac mau luu (huyét tuong va
mau mau chua loai bd cac thanh phan hiu hinh)
khéng 6n dinh theo thai gian bao quéan & 4°C. Nong
do céac chi sé urea, creatinine, triglycerid, cholesterol,
HDL-cholesterol, LDL-cholesterol, ALT, GGT, acid uric
(ctla mau huyét tuong va mau mau chua loai bo cac
thanh phan hitu hinh) 6n dinh dén 72 git 6 4°C.
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