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Nghién ciru su thay ddi so6 lwong bach cau, nong do ion kali
va pH trong khoi hong cau dong lanh trudc va sau deglycerol

Study on changes in WBC, K* concentration and pH level in frozen red
blood cell package before and after deglycerolization

HO Xuén Truong*, Thai Danh Tuyén*, *Bénh vién Qudn y 103,
Nguyén Dang Manh** **Bénh vien Trung wong Quan doi 108
Tém tat

Muc tiéu: Xac dinh su thay d6i s lugng bach cau (WBC), néng dd ion K*, pH clia khéi héng cau déng
lanh dugc bdo quan déng lanh bang glycerol néng dé 40% tai thai diém trudc deglycerol, ngay sau
deglycerol (To), ngay thtr 7 (T,), ngay thi 14 (T4) trong qua trinh bao quan sau deglycerol. Héi tugng va
phuong phap: Nghién ctiu mé ta cat ngang, tién ctu véi 32 khéi héng cau dugc bdo quan déng lanh
bang glycerol 40% & nhiét do dudi -65°C tur thang 12/2017 va tién hanh ra déng tu thang 6/2019 dén
thang 8/2019 tai Trung tam Huyét hoc - Truyén mau, Bénh vién Quan y 103. Két qua: S6 lugng bach cau
trong khoi hong cau dong lanh la 3,47 + 1,33G/l, T, 1a 0,060 + 0,019G/I, T; la 0,058 + 0,022G/I, T, la 0,055
+ 0,024G/1. Qua trinh deglycerol loai bé 98,68% bach cau, bao quan sau deglycerol bach cau thay doi
khéng c6 y nghia théng ké. Nong do trung binh K* & thai diém trudc deglycerol la 4,94 + 0,76mmol/l; T,
T, va Tiq lan luot 1a 1,21 £ 0,39mmol/l, 11,73 £ 2,41mmol/l va 17,55 + 3,00mmol/I. Néng dé ion K* giam
dang ké so vai trudc deglycerol, bdo quan sau deglycerol ndng do ion K* tang dan c6 y nghia théng ké
(p<0,01). pH trung binh & cac thai diém T,, T, va Ty, lan luct 13 6,65 + 0,027, 6,55 + 0,044 va 6,47 + 0,046,
pH gidm cé y nghia théng ké theo thai gian bao quan sau deglycerol (p<0,05). Thai gian bao quan déng
lanh khac nhau khong anh hudng dén cac chi s6 nghién ctu. Két ludn: Qua trinh glycerol, deglycerol
trong qua trinh diéu ché khoi hong cau déng lanh da loai bo hau hét bach cau c6 trong don vi khéi hong
cau déng lanh. pH giam dan va néng d6 K* tang dan trong qua trinh bao quan sau deglycerol.

Tir khod: S6 lugng bach cau, néng do ion K*, pH, khéi héng cau déng lanh.

Summary

Objective: To evaluate the change in white blood cell, potassium concentration and pH level in
frozen red cell package (FRCP) at before deglycerolized, immediate time after deglycerolized (T,), 7 days
post-deglycerolized (T,), 14 days post-deglycerolized (T.4). Subject and method: We conducted a
prospective, cross-sectional study on 32 frozen red blood cell units which were cryopreserved with high
glycerol concentration (40%) at temperature of below -65°C from December of 2017 and were
deglycerolized from June to August of 2019 at Hematology and Blood Transfusion Center, 103 Military
Hospital. Result: WBC, that was 3.47 + 1.33G/l in FRCP, were 0.060 + 0.019G/l, 0.058 + 0.022G/I and 0.055
+ 0.024G/I at Ty, T, and Ti4 respectively. Deglycerolization omitted 98.68% of WBC unchanged during
storage time after deglycerolization. Average of K* concentration level, that was 4.94 + 0.76mmol/| at
before deglycerolized, were 1.21 £ 0.39mmol/l, 11.73 = 2.41Tmmol/l and 17.55 £ 3.00mmol/l, at To, T;and
T respectively. K* concentration increased significantly stastically during storage time after
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deglycerolization (p<0.01), To, T; and T4 pH level were 6.65 + 0.027, 6.55 + 0.044 and 6.47 + 0.046,

respectively. pH

statistically decreased during

storage time after deglycerol. Conclusion:

Deglycerolization omitted almost of WBC in frozen red blood cell package. pH level decreased steadily
and K* concentration increased gradually during storage time after deglycerolization.
Keywords: White blood cell, K* concentration, pH level, frozen red blood cell package.

1. Dat van dé

Khéi hong cau dong lanh (KHCDL) la giai phap tot
cho truyén mau trong thién tai, tham hoa, chién
tranh, nhiing bénh nhan c6 nhém mau hiém, truyén
mau tu than... S6 lugng bach cau, néng do ion kali,
pH trong khéi héng cau déng lanh anh hudng truc
ti€p dén chuc nang héng cau truyén vao co thé ngudi
bénh. Trong qua trinh doéng lanh, ra dong, rda loai
bd glycerol, thém dung dich nuéi dudng, hong cau
trong khéi héng cau déng lanh chiu nhiéu bién déi
do nhiét d9, tdc dong vat ly trong qud trinh ly tam,
diéu ché, bdo quan, ciing nhu qua trinh chét sinh ly
cla héng cau. Do dé, ching téi tién hanh nghién
clu nhdm muc tiéu: Xdc dinh su thay déi cia sé
luong bach cau, néng dé ion K*, pH cda KHCDL tai
cdc thoi diém trudc deglycerol, ngay sau deglycerol
(To), ngay thu 7 (T,), ngay thu 14 (T.,) bdo quan sau
deglycerol.

2. B6i tuong va phuong phap
2.1. Béi tugng

D6i tugng gém 32 khéi hdng cau nhéom mau O
Rh Duong tinh, thé tich 350ml, dugc déng lanh véi
glycerol néng dé cao 40%, bdo quan & nhiét d6 duéi
-65°C tu thang 12/2017 va ra dong vao thang 6/2019
dén thang 8/2019 tai BO mén - Trung tam Huyét hoc
- Truyén mau, Bénh vién Quan y 103.

Tiéu chuan lua chon mau nghién cuu

Khéi hong cau déng lanh dugc bao quan lién tuc,
nhiét d6 dudi -65°C, theo doi sat nhiét do hang ngay.

Sang loc an toan truyén mau: Am tinh HBV, HCV,
HIV, giang mai, s6t rét.

Khong bi dut rach, roi, roi vé trong qua trinh
bado quan.
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Khong c6 sai sét ki thuat trong qud trinh
glycerol va deglycerol trén hé théng ACP 215 cua
hang Haemonetics.

Tiéu chuén loai tror

Khéng dap tng cac tiéu chuan lua chon hoac cé
sai sot @ bat ki khau nao trong qua trinh thuc hién.

2.2. Phuong phap

Thiét ké nghién cuu: Nghién cliu mo ta cit ngang,
tién cuu.

NGi dung nghién cuu

Diéu ché khéi hong cau dong lanh: Nguai hién
mau sé dugc kham va lam cac xét nghiém sang loc
theo Théng tu 26, BO Y té 2013 vé hudng dan hoat
doéng truyén mau, sau do sé tién hanh thu gom don
vi mau toan phan nhém O, Rh Duong, 350ml. Tién
hanh ly tam tach huyét tuong tao khéi héng cau
dam dac < 6 gio ti khi lay mau va glycerol hoa 40%
kho6i héng cau dam dac trong vong 6 ngay tu khi lay
mau trén hé thong théng tu déng ACP 215 cla hang
Haemonetics véi bo kit va hoa chat sinh pham déu
dat tiéu chuan GMP. Sau khi glycerol hoa xong, tién
hanh 1dy mau thuc hién cac chi sé nghién ctu. Bao
quan doéng lanh lién tuc & nhiét d6 < -65°C tU thang
12/2017.

Dén thang 6/2018 tién hanh ra déng, ria loai bo
glycerol, thém dung dich nu6i duéng héng cau (qua
trinh deglycerol) ciing trén hé thong ACP 215 cua
Haemonetics. Sau d6, bao quan & nhiét dé 2 - 6°C.
Lay mau va thuc hién cac chi sé nghién clu & thoi
diém To, T7, Tha.

Cédc chi sé nghién cuu

S6 lugng bach cau (WBCQ).
Néng do K*.

D6 pH.

Dung cu, thiét bi st dung trong nghién cuu
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S6 lugng bach cau dugc thuc hién trén may
phan tich té€ bao mau ngoai vi tu déng DxH600 clia
Beckman Coulter, My.

Néng dé cac K*, Na*, ClI: Pugc xac dinh trén hé
thong Beckman Coulter AU680, My.

pH ké

Thiét bi s dung trong nghién ctu déu dat vé
noi kiém va ngoai kiém.

3. Két qua

Bang 1. Thoi gian bdo quan déng lanh

Dia diém nghién cuu: Trung tdam Huyét hoc

Hoc vién Quanyy.

2.3. Xurly sé liéu

Truyén mau, Khoa Sinh hod - Bénh vién Quan y 103,

S6 liéu dugc thu thap va xr ly bang phan mém

SPSS 22.0.

Thai gian bdo quan Duéi 12 théng Tu 12 - 18 thang Trén 18 thang Téng
Chisé n Ty & % n Ty l& % n Ty lé % n Ty lé %
n 7 21,88 17 53,13 8 25 32 100
Min (thang) 5,37 15,73 18,90 5,37
Max (thang) 7,03 16,40 19,06 19,06
+ SD (thang) 599+0,73 16,08 £ 0,27 18,90 £ 0,27 14,68 + 4,88

Nhén xét: Thai gian bao quan dong lanh khéi hong cau tinh dén thai diém ra déng trung binh 1a 14,68 +
4,88 thang, ngan nhat la 5,37 thang, dai nhat Ia 19,06 thang.

Bang 2. Thay déi s6 lugng bach cdu

Thoi diém | KHCDL (n =32) To(n=32) T;(n=32) Tis (n=32) p
Chi sé (1) (2) (3) 0320 05
20,
Min (G/L) 1,28 0,010 0,010 0,010 p(2 150,05
350,
Max (G/L) 5,97 0,090 0,1 0,1 pe Y
p¥*>0,05
0,060 + 0,019 -
+SD (G/L) 3,47+1,33 0,058 + 0,022 0,055 + 0,024 p*">0,05
=1,32% KHCPBL

Nhén xét: Sau khi deglycerol da loai bo 98,68% bach cau trong don vi KHCDL. Theo thaoi gian bao quan,
luong bach cau gidam khéng dang ké (p>0,05).

Bang 3. Néng dd K* cia KHCDL & cac th&i diém nghién cdu

Thoi diém KHCBL To(n=32) T,(n=32) T4 (Nn=32)

Chi sé (1 (2) 3) (4) P
Min (mmol/I) 3,22 0,59 6,21 11,23
Max (mmol/l) 5,84 2,42 15,60 22,89

p"?<0,05
K* (mmol/l)
LD 494 +0,76 1,21 +£0,39 11,73 £ 2,41 17,55 + 3,00 p‘z' 3<0,01
B p®*<0,01
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Nhén xét: Néng do K* trudc va sau deglycerol gidam c6 y nghia théng ké (p<0,05). Theo thoi gian bao

quan sau deglycerol, nbng dé K* tang dan (p<0,01).

Bang 4. pH cia KHCBL sau deglycerol

Thoi diém To(n=32) T, (n=32) Tia(n=32) p
Chi sé (1) ) 3) 2
Min 6,61 6,47 6,37 p"7<0,05
p?9<0,05
Max 6,70 6,64 6,55 940,05
+SD 6,65 + 0,027 6,55 + 0,044 6,47 + 0,046

Nhén xét: pH cia KHCDL sau ra dong thém dich nudi gidm cé y nghia théng ké & thai diém T, so vai T,

T14 so voi T7.

Bang 5. Thay d8i cac chi s nghién ciu theo thdi gian bdo quan

Thai gian bdo quan déng lanh | Dudi 12 théng Tu 12 - 18 thédng Trén 18 thang
(n=7) (n=17) (n=8) P
Chi sé M (2) (3)
WBC (G/1) +SD 0,064 £ 0,02 0,060x+0,18 0,058 + 0,024 p'"*¥>0,05
Kali (mmol/I) X +SD 0,98 £0,23 1,30+ 0,47 1,21 +0,22 p"*3>0,05
pH +5D 6,62 + 0,02 6,65 + 0,03 6,65 + 0,03 p™2¥>0,05

Nhdn xét: Thai gian bdo quan déng lanh khong
anh hudng téi mét sé chi s6 chat lugng cia KHCDL
nghién ctu (p>0,05).

4, Ban ludn

Theo Bang 1, thai gian bdo quan dudi -65°C
trung binh la 14,68 + 4,88 thang trong kéo dai tu
5,37 dén 19,06 thang. Budc dau ching toi danh gia &
thai gian bao quan déng lanh nhu vay va ching toi
ti€ép tuc bao quan moét s6 don vi mau & thai gian lau
hon dé danh gia sau nhiéu nam sau. Thoi gian béo
quan dong lanh trung binh clia ching t6i tuong
duong véi nghién clu cla Truong Thi Kim Dung la
14,68 thang [1], cao hon so véi nghién ctiu clia Milos
Bohonek va cong su la 12 thang [2] va thap hon so
véi nghién ctu chia Valeri la 14 nam [8].

Két qua tai Bang 2, lugng bach cau trung binh
tén du trong don vi KHCDL sau ra déng ria loai bd
glycerol la 0,060 + 0,019G/I, tuong Ung vdi s6 lugng
bach cau trung binh trong méi don vi la 0,016 +
0,005G/don vi. Théng tu 26 cla B Y té Viét Nam
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(2013) khéng dé cap dén tiéu chuan lugng bach cau
con tén du. Khi so sanh véi tiéu chudn cta Uy ban
Truyén mau chau Au, cho phép lugng bach cau tén
du trong moi don vi mau duéi 0,1 x 10° té bao/don
vi. Pon vi mau clia chidng t6i con tén du trung binh
0,016 + 0,005G/dan vi, hoan toan trong gidi han cho
phép cla tiéu chuan cla Uy ban Truyén méu chau
Au. Lugng bach cau con tén du trong nghién cuu
cla chung téi thap hon nghién clu cta Truong Thi
Kim Dung la 0,037 £+ 0,035G/don vi va cua Milos
Bohnek la 0,03G/don vi va gan nhu tuong duong véi
viéc stir dung bo loc bach cau. Ciing theo Bang 2, s6
lugng bach cdu mat di trong nghién cdu cda ching
t6i trung binh la 98,68%. Lugng bach cau con lai cho
thay sau dong lanh da rta loai bé glycerol da loai bo
phan 16n bach cau. Ty Ié bach cau bi loai bo trong
nghién clu clia chung t6i cao hon nghién cdu cla
Truong Thi Kim Dung la 94,81% [1], [3].

S6 lugng bach cau gidm sé lam gidm cac phan
Uing bat Igi do bach cau mang lai nhu cac phan tng
cla cac chat trung gian hoa hoc do bach cau tiét ra,
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phdn Ung do sy khéng hoa hgp khang nguyén HLA
gilta ngudi hién va nhan, giam nguy ca lay nhiém
mot s6 virus nhu HIV, HTLV. S6 lugng bach cau giam
chu yéu & giai doan sau déng lanh va ria, diéu nay
rat c6 y nghia trong truyén mau. San pham KHCDL it
gay bénh ghép chéng chi vi sé lugng bach cau noi
chung va lympho néi riéng trong phuong phap bao
quan, diéu ché nay da loai boé phan 16n lugng bach
cau trong don vi KHCDL [5].

Theo Bang 3: Trong KHCBL truéc deglycerol,
néng do6 ion K* trong gidi han binh thudng. Qua
trinh deglycerol da loai bo phan I6n ion K*. Tai thoi
diém T0, néng do6 K*trong ché pham con lai rat thap
so véi trudc deglycerol va thap hon nguéng binh
thuong trong mau ngoai vi la 3,5 - 50mmol/l
(p<0,05). Nhu vay, truyén ché pham & thai diém nay
c6 lugng K* rat thap, giam dugc nguy co tang K* mau
3 bénh nhan tim mach, suy than, v...v. Bdo quan &
sau rlfa loai bo glycerol & nhiét dé 2 - 6°C thi ndng
dé K* tang cé y nghia théng ké & cac thai diém T; so
V6i To, T14 50 V6i T, (p<0,05). G thai diém T, ndng do6
K* trong nghién ctiu clia ching t6i tuong duong vdéi
nghién ctu cda Truong Thi Kim Dung, Valeri, Milos
Bohonek va cong su lan lugt 1,23mmol/l, 1,0mmol/l va
1,57mmol/l va thdp hon nghién cliu cta Samuel
Antwi-Baffour vé su bién déi nong dd K+ trong khéi
héng cau thudng & thai diém T, la 3,543 =+
0,157mmol/I [1], [2], [6], [8]. Nhu vdy, qua trinh rua loai
loai bé glycerol ton du trong don vi mau, cling da loai
bd phan 16n lugng K* ngoai bao trong KHCDL sau ra
dong. G cac thai diém khac T, va Ti,, ndng do K* ngoai
bao clia chung t6i & thdi diém T, cao hon nghién ctu
clia Milos Bohonek la 894mmol/l [2] va cao hon
nghién clru clia Valeri va cong su & thai diém ngay thu
14 13 22,0mmol/I [8]. Nhu vay dé dat dugc hiéu qua tot
nhat va han ché tac dung phu do tang K* thi viéc
truyén sém KHCDL sau khi deglyceol la diéu can thiét.

D6 pH clia trong KHCPL clia chiing t6i la ti 6,65 +
0,027 va gidm dan trong qua trinh bao quan (Bang 4).
pH trong nghién ctu clia ching t6i cling tuong tu véi
nghién ctu cta Milos Bohonek la 6,69 & T, 6,57 & T,
va 6,47 G T4, cao hon nghién ctu cia Chang va cong
su & T,la 6,26 £ 007 va 6,13 = 0,05 & Tyy, cao hon
nghién ctu cda Iris va cong su & T, la 6,5 [3], [4]. Khi so

sanh véi nghién cliu cta Opoku vé khéi héng cau
thudng thi & thai diém T,, pH trong nghién ctu cda
chung t6i va ciia Opoku khéc biét khéng dang ké vai
nhau (6,65 so véi 6,67). pH trong nghién clu cla
ching t6i thap la do méi trudng ctia dung dich
glycerol dé déng lanh KHC c6 d6 pH = 6,8 va sau khi
rifa loai bé glycerol, thém dung dich nuéi duéng hong
cau la SAGM c6 pH 5,6. D6 pH anh hudng dén su nha
oxy ctia Hb, do d6 duy tri néng dé pH 6n dinh ctia ché
phdm KHCBL la rat quan trong. Thong thudng gia tri
pH cla mau ngudi thudng dao dong tu 7,35 - 7,45.
Nhung khi mau dugc nudi duéng trong dung dich
SAGM (pH 5,6) sé lam gidm pH cGa ché pham mau.
Mot yéu t6 nifa d6 la lugng héng cau bi chét sinh li
trong qua trinh bao quan, diéu nay cling lam tang giai
phéng cac ndi bao nhu K* ra ngoai bao, thay déi pH,
lam tdng n6ng dé ion nay va gidam pH clia ché pham
mau. Nong do K* va pH & Ty, la tang dang ké so véi
ngay sau ra doéng, vi vay viéc st dung KHCBL sém sau
khi ra dong, rda loai bo glycerol sé mang lai hiéu qua
tot nhat.

Theo Bang 5, WBC, néng d6 K+, pH clia cac don
vi KHCPL sau ra dong cé thdi gian bao quan khac
nhau la khong co su khac biét cé y nghia thong ké.
Diéu nay cho thdy, thai gian bao quan khéng anh
huéng dén pH va néng dd mét s6 ion ké trén, diéu
nay ciing déng nghia quy trinh san xuat, bao quan
cla ching téi hoan toan ddm bao va c6 thé bdo
quan khéi héng cau dong lanh dai hon nita ma
khong anh hudng téi chat lugng. Diéu nay cling phu
hop véi nghién clu clia cac tac gid nhu Truong Thi
Kim Dung, Valeri va mot sé tac gia khac [1], [7].

5. K&t luan

Nghién ctru su thay d6i cda sé lugng bach cau,
noéng dé ion K*, pH clia KHCDL tai cac thoi diém
chung t6i dua ra két luan sau:

Qua trinh glycerol, deglycerol trong qué trinh
diéu ché KHCDL da loai bd hau hét bach cau co
trong don vi KHCDL.

pH gidm dan theo qua trinh bdo quan sau
deglycerol. Nong dé K* tang c6 y nghia théng ké
theo thoi gian bdo quan sau deglycerol.
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