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Budc dau khdo sat anh hwong cua diéu kién ly tam doi
voi két qua xét nghiém maot so chi so sinh hoa

Preliminary investigation of effects of centrifugation condition on
several biochemical tests

Pinh Thi Thao, Nguyén Viét Tan, Bénh vién Trung wong Qudn doi 108
Nguyén Thi Quynh Cham, Ninh Thi Liéu,
Nguyén CiAm Thach

Tém tat

Muc tiéu: Danh gia anh hudng cla thai gian, téc do6 ly tam trong giai doan trudc xét nghiém dén
két qua phan tich cac chi s6 glucose, 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 huyét tuong. D4i tuong va
phuong phap: Gbm 258 mau mau toan phan dugc chéng déong bang li-heparin (mbi bénh nhan lay 3
6ng mau) cla 86 bénh nhan dén kham tai Khoa Kham bénh - Bénh vién Trung uong Quan déi 108 tu
ngay 15/11/2020 dén ngay 15/02/2021. Mau mau ctia méi bénh nhan dugc ly tam & 3 diéu kién: Ong
1 (3000 vong/5 phut), 6ng 2 (3000 vong/10 phut) va 6ng 3 (4000 vong/3 phut). Cac mau sau ly tam
dugc phan tich cac chi s6 sinh héa trén may AU5800 clia hang Beckman Coulter. Két qud: Nong do
glucose, LDL-cholesterol clia cac mau mau ly tam 4000 vong/3 phut so vdi cac mau ly tam 3000
vong/5 phut va 3000 vong/10 phat co6 su khac biét (p<0,05), vai gia tri ndong dé khac nhau lan lugt la
5,64%, 8,11%, 9,82% va 10,86%. Nong d6 creatinine va cholesterol cia mau mau ly tam 3000 vong/5
phut va 4000 vong/3 phut c6 su khac biét (p<0,05), véi néng dé thay déi 3,09% va 3,0%. Khdng ¢é su
khac biét két qua clia cac chi s6 urea, triglycerid, HDL-cholesterol, AST, ALT, GGT, acid uric, bilirubin
toan phan, bilirubin truc tiép gitra 3 diéu kién ly tam. Két Judn: Ly tdm mau mau 3000 vong/5 phut
khéng anh huéng dén két qua xét nghiém cac chi s6 sinh hoa glucose, urea, creatinine, cholesterol,
triglyceride, HDL-cholesterol, LDL-cholesterol, AST, ALT, GGT, acid uric, bilirubin toan phan, bilirubin
tryc tié€p trong huyét tuong bénh nhan.

Tt khda: Hoa sinh, ly tam, chuan bi mau.

Summary

Objective: To assess effects of centrifugation time and relative centrifugation force in pre-analytical
procedure on results of glucose, urea, creatinine, triglyceride, cholesterol, HDL-cholesterol, LDL-
cholesterol, aspartate aminotransferase (AST), alanine aminotransferase (ALT), gamma glutamyl
transferase (GGT), acid uric, total bilirubin, direct bilirubin in plasma samples. Subject and method: 258
whole blood samples of 86 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 (3 tubes per
patient). All of whole blood tubes were centrifuged on 3 different conditions, 1* tube (at 3000
revolutions for 5 min), 2™ tube (at 3000 revolutions for 10 min) and 3* tube (at 4000 revolutions for 3
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min). After that, all of plasma samples were analysed on AU5000 system (Beckman Coulter). Result: There
were statistical significant differences between the concentrations of glucose, LDL-cholesterol of
samples centrifuged at 4000 revolutions for 3 min compared with those of specimens centrifuged at
3000 revolutions for 5 min and 3000 revolutions for 10 min (p<0.05), with different concentration values
were 5.64%, 8.11%, 9.82% and 10.86%, respectively. The concentrations of creatinine and cholesterol of
specimens centrifuged at 3000g for 5 min and 4000 revolutions for 3 min differed significantly (p<0.05),
with the proportion change in concentrations were 3.09% and 3.0%, respectively. The remaining tests
(urea, triglyceride, HDL-cholesterol, AST, ALT, GGT, acid uric, total bilirubin, direct bilirubin) had the
similar concentrations on all 3 centrifugation conditions. Conclusion: Blood samples were centrifuged at
3000 revolutions for 5 min without impacts on the results of glucose, urea, creatinine, cholesterol,
triglycerid, HDL-cholesterol, LDL-cholesterol, AST, ALT, GGT, acid uric, total bilirubin, direct bilirubin in

DOl ....

plasma samples.

Keywords: Biochemistry, centrifugation, specimen preparation.

1. Dat van dé

Rut ngan thai gian trd két qua xét nghiém la
mot trong cdc muc tiéu ma cac phong xét nghiém
noéi chung va phong xét nghiém héda sinh ndi riéng
luébn huéng téi. Thoi gian tU khi bac si ra chi dinh
dén khi két qua xét nghiém dugc tra dugc chia
thanh ba giai doan: Trudc, trong va sau xét nghiém.
Trong dé giai doan trudc xét nghiém (lay mau, van
chuyén mau, phan loai, ly tam) la giai doan c6 nhiéu
khau cé thé cai tién dé rat ngén thdi gian va nang
cao chat lugng xét nghiém.

Theo khuyén cdo cta TS chic Y t€ Thé gidi,
trong giai doan trudc xét nghiém, mau mau toan
phan can dugc ly tam & 2000 dén 3000 vong trong
10 dén 15 phat [7]. Tuy nhién, chua cé su théng nhat
gilta cdc phong xét nghiém trén thé gidi vé diéu
kién ly tam [1], [2], [4], [5], [6]. Hién tai, Khoa Sinh héa
Bénh vién Trung uong Quan doi 108 dang thuc hién
ly tdm mau mau toan phan véi téc do 3000
vong/phut trong 10 phut.

Xuat phat tur cac ly do trén, nham gdp phan rat
ngan thoi gian tra két qua trong thuc hanh xét
nghiém, ching toi tién hanh nghién ctu nay vdéi
muc tiéu: Pdnh gid dnh hudng cua thoi gian, téc
dé ly tam trong giai doan trudc xét nghiém dén
két qua phdn tich cdc chi s6é glucose, urea,
creatinine,  triglycerid, HDL-cholesterol, LDL-
cholesterol, aspartate aminotransferase (AST),
alanine aminotransferase (ALT), gamma glutamyl
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transferase (GGT), acid uric, bilirubin toan phan,
bilirubin truc tiép trong huyét tuong.

2. Déi tugng va phuong phap
2.1. Béi tuong

GOm 268 mau mau dugc chdong dong bang li-
heparin ctia 86 bénh nhan dén kham va diéu tri tai
Khoa Khdm bénh - Bénh vién Trung uong Quan doi
108 tir ngay 15/11/2020 dén ngay 15/02/2021.

2.2. Phuong phap

Thiét ké nghién ctu: Tién céu mo ta cat ngang.

C8 mau: Phuong phap chon mau thuan tién.

Thu thap mau: Theo quy trinh lay mau cla
phong xét nghiém I1SO 15189:2012.

Phuong phap xét nghiém: Do quang.

Tién hanh nghién ctru: M6i bénh nhan duoc lay
3 6ng mau (2ml/éng), chong déng bdng lithium
heparin. M&i 6ng mau ly tam & maot diéu kién: Ong 1
(3000 vong/5 phut), 6ng 2 (3000 vong/10 phut), 6ng
3 (4000 vong/3 phut) trén mdy ly tam Rotofix 32A
(hdang Hettich, Buc) & nhiét d6 phong (21°C - 25°C).
Sau d6, tién hanh phan tich cac chi s6: Glucose, urea,
creatinine, cholesterol, triglycerid, HDL-cholesterol,
LDL-cholesterol, acid uric, AST, ALT, GGT, bilirubin
toan phan, bilirubin tryc tiép trén hé théng may
Sinh héa AU5800 (hang Beckman Coulter, My) tai
cung thai diém, trong cung diéu kién xét nghiém.

2.3. X ly 6 liéu
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Theo thuat toan théng ké y hoc (so sanh cap,
tinh % chénh léch két qua gilta cac diéu kién ly tam

3. Két qua

cla cing mét mau so sanh vai yéu cau cla nha san
xudt) trén phan mém SPSS 20.0.

Bang 1. Két qué so sanh n6ng d6 cac chi s sinh héa gilra cac diéu kién ly tam

Néng dé & cac diéu kién ly tam

Chi s6 sinh héa (X £5D) P
3000 vong/ 3000 vong/ 4000 vong/
10 phut ™ 5 phat? 3 phat® Pr Prs P23
Glucose (mmol/l) 521+1,42 535+1,38 5,67 + 1,41 0,329 0,004 0,000
Urea (mmol/l) 5,59 + 3,58 5,56 + 3,45 557+356 | 0939 | 0972 | 0,760
Creatinine (umol/l) 70,15+ 76,05 69,49 + 69,25 71,71 £74,29 0,986 0,865 0,010
Cholesterol (mmol/I) 558+ 1,20 566+ 1,25 549+ 1,22 0,460 0,497 0,000
Triglycerid (mmol/I) 1,94 +1,52 2,00+ 1,60 1,94 + 1,47 0,861 0,967 0,245
HDL-cholesterol (mmol/l) 1,30+ 0,39 1,28 £ 0,39 1,27 £ 0,39 0,628 0,324 0,320
LDL-cholesterol (mmol/l) 3,50 + 0,88 3,46 + 0,88 312+121 | 0643 | 0,006 | 0,003
AST (U/1) 28,44 + 12,83 29,08 £13,61 29,82+ 13,25 0,671 0,321 0,090
ALT (U/1) 30,00+23,38 | 31,07+2508 | 30,75+2467 | 0646 | 0735 | 0,570
GGT (U/) 47,15 + 68,69 47,94 + 69,55 47,82 +70,12 0,870 0,876 0,950
Acid uric (U/) 317,24 +103,35 | 322,71+97,64 | 319,38 +96,49 0,570 0,766 0,146
Bilirubin toan phan (umol/l) | 9,90+ 3,17 9,83 +3,39 9,81+325 | 0958 | 0329 | 0,328
Bilirubin truc ti€p (umol/l) 1,95 + 0,99 1,95+ 1,05 1,99+ 1,15 0,823 0,675 0,698

Nhén xét:Néng dé glucose, LDL-cholesterol ctia cdc mau ly tam 4000 vong/3 pht so véi cac mau ly tam
3000 vong/5 phat va 3000 vong/10 phut c6 su khac biét (p<0,05). Nong dé creatinine va cholesterol cla
mau ly tdm 3000 vong/5 phut va 4000 vong/3 phut c6 su khac biét (p<0,05).

Bang 2. Két qua danh gia chénh léch néng d6 cac chi sé sinh héa
gitta cac diéu kién ly tam mau khac nhau so véi yéu cau clia nha san xudt

Chi & sinh héa Chénh léch n6ng d9 gitta cac diéu kién ly tam (%) D6 léch cho
3000 vong/10 phat 3000 vong/10 phat | 3000 vong/5 phat phép theo
4000 vong/3 phut 3000 vong/5 phat | 4000 vong/3 phat | nha san xudt
Glucose 8,11 2,21 5,64 2,34
Urea 0,36 0,53 0,18 5,57
Creatinine 2,17 0,94 3,09 3,96
Cholesterol 1,61 1,41 4,1
Triglycerid 0,0 3,0 9,57
HDL-cholesterol 2,31 1,54 0,78 5,61
LDL-cholesterol 10,86 1,14 9,82 5,46
AST 2,2 2,2 2,48 6,54
ALT 2,44 3,44 1,03 11,48
GGT 1,4 1,65 0,25 11,06
Acid uric 0,67 1,69 1,03 4,87
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Bilirubin toan phan 0,91 0,71 0,2 8,95
Bilirubin truc tiép 2,01 0,0 2,01 14,2

Nhén xét:

Chénh léch nong dé glucose, LDL-cholesterol
gitra 3000 vong/10 phut véi 4000 vong/3 phut, gilra
3000 vong/5 phut véi 4000 vong/3 phut vugt muc
cho phép clia nha san xuat.

Chénh léch néng d6 ctia 13 chi s6 gitta 3000
vong/10 phut véi 3000 vong/5 phut déu nam trong
gidi han cho phép.

4. Ban luan

Chung t6i tién hanh khao sat ndong d6 13 chi s6
héa sinh cta cing mau mau dugc ly tam & 3 diéu
kién khac nhau: 3000 vong/5 phut, 3000 vong/10
phut va 4000 vong/3 phuat. Trong d6 ly tam 3000
vong/10 phut 1a diéu kién chudn theo hudng dan
cla nha san xuat; con ly tdm 3000 vong/5 phut va
4000 vong/3 phut dugc khao sat v&i muc tiéu rat
ngan thdi gian cla giai doan trudc xét nghiém. 86
bénh nhan dugc chon vao nghién cliu ¢é tudi trung
binh 51 + 15,74 (19 dén 83 tudi). Cac chi s6 héa sinh
G 3 diéu kién ly tam dugc so sanh su khac biét nong
dd cing nhu dé chénh léch theo khuyén cao cla
nha san xuat. K& qua & Bang 1 va Bang 2 cho thay:

Néng d6 glucose clla cdc mau mau ly tam &
4000 vong trong 3 phut so véi cac mau ly tam &
3000 vong trong 5 phut va 3000 vong trong 10 phut
vGi p<0,05 (Bang 1), d6 léch lan luot la 5,64%, 8,11%
déu 16n hon muc nha san xuat cho phép la 2,34%
(Bang 2).

Nong d6 LDL-cholesterol cila cac mau mau ly
tam & 4000 vong trong 3 phut so v&i cac mau ly tam
G 3000 vong trong 5 phut va 3000 vong trong 10
phut vai p<0,05 (Bang 1), d6 léch lan luct la 9,82%
va 10,86% déu In hon muc nha san xuat cho phép
5,46% (Bang 2).

Nong do creatinine va cholesterol ciia mau mau
ly tam & 3000 vong/5 phut va 4000 vong/3 phut khac
nhau cé y nghia (p<0,05). Cac xét nghiém con lai c6
noéng dé tuong duong & ca 3 diéu kién ly tdm khac
nhau. K&t qua nghién cliu ctia ching téi cling c6 su
tuong déng so vsi mét s6 nghién cliu & nudc ngoai.
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Foster K va cong sy danh gid anh hudng cua ly
tam tGi cac xét nghiém véi diéu kién ly tam la 4000
vong/3 phut va 1500 vong/20 phat. Nhém nghién
cliu nhan thdy khéng cé su khac biét dang ké vé két
qua xét nghiém gitta cac mau ly tam vai thoi gian
khac nhau [2].

Nghién clu cla Lorne L va cong su tién hanh
trén cac mau huyét tuong va huyét thanh tir 20
ngudi khde manh, xac dinh su 6n dinh cla cac xét
nghiém natri, kali, clorua, canxi toan phan, glucose,
urea, creatinine, sat, kém, photpho, thyroxine (T4),
thyroglobulin antibodies (A-Tg), prostate-specific
antigen (PSA), troponin, lactate dehydrogenase
(LDH), cortisol, ferritin and transferrin. Cdc mau mau
ly tdm & 1600 vong trong 10 phut va 1900 vong
trong 4 phut. Két qua xét nghiém khong cé su khac
biét va khéng bi anh hudng nhiéu bagi thai gian ly
tam. Su khac biét gitta két qua cac mau ly tam 10
phut so véi 4 phat nhd hon 1% (16/20 mau) va nho
hon 3% véi cac mau con lai [5].

Mot yéu t6 nguy co doi v6i cdc mau huyét
tuong la hién tugng vé hong cau xay ra khi tang thoi
gian hoac t6c do ly tam. Cac nghién ciu trén chi tién
hanh trén cac mau mau cla cac tinh nguyén vién
khoe manh, vi thé khong cé hién tugng tan mau khi
tang thdi gian ly tam. Diéu nay c6 thé xay ra khac vai
cac mau mau ctia bénh nhan do héng cau dé tén
thuong trén nén bénh ly toan than. Bén canh dé,
nghién cliu nay s dung 6ng luu mau la BD
Vacutainer SST Il Advance. Loai 6ng nay c6 thé cho
phép ly tdm & 3000 vong trong 5 phut va 4000 vong
trong 3 phut, do st dung loai gel tach huyét tuong
cho phép thuc day qua trinh lang cla cac té€ bao
mau vé phia day clia 6ng mau trong sudt qua trinh
ly tam; trong khi d6, hién tugng nay bi han ché vai
cac loai gel théng thudng & giai doan dau clia qua
trinh ly tam. Ong luu mau BD gitp tang tinh toan
ven cUa mau, gidm bién s6 trong giai doan tién phan
tich, nhung gia thanh cao la mét han ché dé c6 thé
st dung réng rai cho cac phong xét nghiém [3].
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Két qua nghién ctu cta Mieke MJF Koenders
va cong su cling tuong tu khi danh giad trén cac
mau huyét thanh va huyét tuong ly tam & 1885
vong trong 5 va 10 phat. Hau hét cac xét nghiém
khong bi dnh huéng bai viéc gidm thoi gian ly tam
tu 10 phat xuéng 5 phat, ngoai trir cdc mau co
néng do lipid cao. G cdc mau nay, néng do lipid &
mau ly tdm 10 phat thap hon 50 - 100% so véi mau
ly tdm trong 5 phuat. Néng d6 lipid cao & cac mau ly
tam 5 phut c6 thé ly giai la do thai gian ly tam nhu
vay chua d dé loai bd dugc hoan toan cac phan ti
chylomicrons [6].

Trong moét nghién cttu khac, cac mau mau bénh
nhan chéng dong bang lithium heparin (loai 6ng
hién dang st dung phé bién trong cac phong xét
nghiém sinh héa), dugc ly tam 2180 vong trong 15
phut va 10 phut so sanh véi mau ly tdm & 1870 vong
trong 7 phut, két qua xét nghiém tuong tu gilta cac
mau ly tdm khac nhau [1].

Lippi G st dung cac 6ng mau chéng dong bang
lithium heparin dugc ly tam trong 2, 5, 10, 15 phut &
1200 vong. Nhom téc gia ghi nhan céac két qua tuong
déng & 7 mau trong 13 mau nghién ctu. Trong do,
cac xét nghiém ALT, glucose, kali, urea, creatinine cé
su khac biét dang ké & cac mau ly tam dudgi 5 phut.
Tuy vdy, cac xét nghiém canxi toan phan, glucose, kali
va urea khéng cé su khac biét khi so sanh két qua tai
thai diém ly tam 1 phut va thai diém 15 phut, véi ty 1é
lan luot 1a 1,3%, 5,1%, 1,5% va 3,9% [4].

Nhu vy, cac nghién ctu trudc day déu cho thay,
thai gian ly tam lai 1a yéu t6 quan trong, c6 thé gay ra
sai khac két qua mét s6 xét nghiém. Céac tac gia clng
dua ra khuyén nghi cho cac phong xét nghiém cé thé
gidm thai gian ly tam xudng 5 phut ma khéng anh
hudng nhiéu dén d6 tin cdy clia hau hét két qua xét
nghiém. Bén canh do, do thaoi gian ly tam theo khuyén
nghi truéc day cla WHO yéu cau doi véi mau huyét
tuong dai hon mau huyét thanh, viéc giam thai gian ly
tam trd nén kha thi giup cho cac phong xét nghiém
thuan tién hon khi sir dung mau huyét tuong dé phan
tich thay cho mau huyét thanh.

Nghién cltu cta chiang t6i ¢6 diém han ché la
chua danh gia dugc toan bod cac chi sé sinh hoda
dang thuc hién tai phong xét nghiém, mdc du nhém
nghién ctu da c6 gang thu thap mau nhung chua

hoan toan dai dién cho tap hop bénh nhan dén
kham va diéu tri tai bénh vién do ¢d mau nho (n =
86). Bén canh d¢, day la mot nghién clu don bién
nén cac van dé nhu kich thudc 6ng mau, cac yéu té
ky thuat clia thiét bi ly tdm chua dugc dé cap. Nhu
vay can ¢ nhiing nghién ctu quy moé hon dé gép
phan giam thgi gian ly tdm, qua dé rat ngan thdoi
gian tra két qua cho bénh nhan.

5. Két luan

Ly tdm mau mau 3000 vong/5 phut khong anh
huang dén két qua xét nghiém céac chi sé sinh héa
glucose, urea, creatinine, cholesterol, triglycerid,
HDL-cholesterol, LDL-cholesterol, AST, ALT, GGT,
acid uric, bilirubin toan phan, bilirubin truc tiép
trong huyét tuong bénh nhan.
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