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Nghién ctru sw thay doi cac chi s6 hong cau ciia khoi hong
cau dong lanh trudc va sau deglycerol

Study on changes in red blood cell parameters in frozen red blood cell
package before and after deglycerolization

H6 Xuan Truong*, Thai Danh Tuyén*, *Bénh vién Quany 103,
Nguyén Ding Manh** **Benh vien Trung wong Quan doi 108
T6m tét

Muc tiéu: Xac dinh su thay déi chi s6 dong héng cau: S6 lugng héng cau (RBC), huyét sac té (HGB),
hematocrit (HCT), thé tich trung binh héng cau (MCV), lugng huyét sic té trung binh héng cau (MCH),
nong do huyét sac té trung binh hong cau (MCHC), dai phan bé duang kinh héng cau (RDW) 6 mau toan
phan trudc glycerol, sau glycerol truéc deglycerol, ngay sau deglycerol (T,), ngay thi 7 (T;), ngay thi 14
(T14) sau deglycerol. D6i tuong va phuong phdp: Nghién cliru mé ta cat ngang, ti€n ctu véi 32 khoi héng
cau dugc bao quan déng lanh bang glycerol 40% & nhiét d6 duéi -65°C tir thang 12/2017 va tién hanh ra
déng tur thang 6/2019 dén thang 8/2019 tai Trung tam Huyét hoc - Truyén mau, Bénh vién Quan y 103.
Két qua: RBC trung binh & mau toan phan la 4,711 + 0,425T/1, kh6i hong cau doéng lanh trudc deglycerol
1a 4,727 +1,1017/1, Ty la 6,248 + 0,425T/1, T; 1a 6,156 + 0,412T/, T14 1a 6,063 £ 0,397 T/I. HGB trung binh &
mau toan phan la 141,59 + 10,12g/l, KHDL trudc deglycerol la 140,78 + 32,299/, T, la 182,69 + 11,499/,
T, 14 179,47 + 11,079/, T+, 1a 176,69 + 10,71g/l. HCT trung binh trung binh & mau toan phan la 0,408 +
0,0251/1, khéi hong cau déng lanh trudc deglycerol la 0,557 + 0,0991/1, T, la 0,564 + 0,0321/1, T, la 0,556 +
0,031/, T14 1a 0,549 + 0,030I/l. MCV mau toan phan la 90,4 + 2,02fl, KHCDL trudc deglycerol la 19,2 +
7,61, To 13 90,1 + 2,3fl, T, 12 90,8 % 2,4fl, T, 12 91,3 % 1,8fl. MCH mdu toan phan 12 29,9 + 1,3pg va it thay
déi trong sudt qua trinh. RDW khoi héng cau dong lanh thay déi c6 y nghia théng ké theo thai gian bao
quan sau deglycerol, MCH thay d6i khéng c6 y nghia théng ké. Két ludn: Sau deglycerol, RBC, HGB, HCT
giam dan theo thai gian tuong tu nhu khéi hong cau thudng; MCV, RDW tang dan theo thai gian bao
quan & 2 - 6°C sau deglycerol con MCH gan nhu khéng thay d6i trong suét qua trinh.

T khod: Bién doi chi s6 dong héng cau, dong héng cau, khéi hong cau dong lanh.

Summary

Objective: To evaluate changes in red blood cell indicators in frozen red cell package (FRCP) at
before and immediate after deglycerolization (T,), 7 days post-deglycerolization (T7), 14 days post-
deglycerolization (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 deglycerolizde from June to August of
2019 at Hematology and Blood Transfusion Center, 103 Military Hospital. Result. The mean of RBC, that
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was 4.711 + 0.425T/l in whole blood cell, was 4.727 + 1.101T/l in FRCP, were 6.248 + 0.425T/l, 6.156 +
0.412T/1, 6.063 + 0.397T/l, at Ty, T7, Tisrespectively. The mean of HGB, that was 141.59 + 10.12g/l in whole
blood, was 140.78 + 32.29g/l in FRCP, were 182.69 + 11.49g/l, 179.47 = 11.07g/l and 176.69 + 10.71g/l at
To, T- and Ty, respectively. The mean of HCT, that was 0.408 + 0.0251/l in whole blood, was 0.557 + 0.0991/I
in FRCP, were 0.564 + 0.032l/1, 0.556 + 0.031l/l and 0.549 + 0.030I/I at To, T; and Ty, respectively. MCV, that
was 90.4 + 2.02fl in whole blood, was 119.2 + 7.6fl in FRCP, were 90.1 + 2.3fl, 90.8 + 2.4fl and 91.3 + 1.8fl
at To, T, T14 respectively. MCH was 29.9 + 1.3pg in whole blood and remained stability in all stages. The
fluctuation of RDW was similar to MCV. Conclusion: The change in RBC, HGB, HCT post deglycerolization
of FRCP produced and cryoperserved at 103 Military Hospital was similar to liquid red blood cell after

deglycerolization. MCV and RDW were recognised an increase during the storage time at 2 - 6°C, while

the MCH was stable in all stages.

Keywords: Hematological change, red blood cell line, frozen red blood cell package.

1. D4t van dé

Qua trinh bao quan déng lanh héong cau vai
glycerol 40%, ra dong, ria loai bé glycerol, thém
dich nudi va bdo quan sau deglycerol & 2 - 6°C cé
nhiéu bién doi vat ly, hoa hoc, sinh hoc xay ra nhu
thay ddi nhiét do, chuyén hoa clia té bao héng cau,
chét té bao héng cau theo tu nhién... Nhiing thay
déi nay c6 anh hudng truc tiép dén hiéu qua truyén
khéi héng cau déng lanh (KHCDL). Do dé, ching toi
thuc hién nghién ctu nay véi muc tiéu: Xdc dinh su
bién doi cdc chi s6 dong héng cdu cda khdéi héng
cdu déng lanh diéu ché bdo quan tai Bénh vién
Quén y 103 tai cdc thoi diém trudc deglycerol, ngay
sau deglycerol (T,), ngay thu 7 sau deglycerol (T),
ngay thu 14 (T,4) sau deglycerol.

2. D6i tugng va phuong phap
2.1. Béi tugng

32 khéi héng cau thé tich 350ml, nhém mau O
Rh (+), dugc dong lanh vai glycerol nong d6 cao
40%, bao quan & nhiét d6 dudi -65°C tu thang
12/2017 va ra dong vao thang 6/2019 dén thang
8/2019 tai BO mon - Trung tam Huyét hoc - Truyén
mau, Bénh vién Quany 103.

Tiéu chudn lua chon khéi héng cau déng lanh:
Khéi héng cau dong lanh dugc bao quan lién tuc,
nhiét d6 dudi -65°C, theo déi sat nhiét d6 hang ngay;
glycerol va deglycerol trén hé théng ACP 215
(Haemonetic Hoa ky) véi b kit ciia Terumo (Nhat Ban)
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dat cac tiéu chuan GMP, CE; thuc hién cac quy trinh ky
thuat theo huéng dan ctia Quan y, Hai quan Hoa Ky.

2.2. Phuong phap

Thiét ké nghién cuu: Nghién cléu mo ta cat ngang,
tién cdu.

Noi dung nghién cuu:

Khao sat su thay déi cac chi sé héng cau: RBC,
HGB, HCT, MCV, MCHC, RDW cuta KHCBL & cac thai
diém mau toan phan sau khi 1y ti ngudi hién truéc
glycerol, sau glycerol trudc deglycerol, ngay sau
deglycerol (To), ngay thu 7 sau deglycerol (T;), ngay
thu 14 sau deglycerol (T1.).

Dung cu, thiét bi str dung trong nghién cuu:

Hé théng glycerol va deglycerol ty dong
ACP215 clla Hemonetics, My.

May xét nghiém huyét hoc Sysmex XN1000 cla
Sysmex Nhat Ban.

Kit, tui mau clia hang Terumo (Nhat Ban) dat
tiéu chuan GMP, CE.

Ky thuat surdung trong nghién cudu:

DPong lanh khéi hong cau véi glycerol 40%: Kham
ldam sang, sang loc ngudi hién mau tinh nguyén, thu
nhan don vi khoi héng cau 350ml mau toan phan vao
tui déo trén hé théng can lac tu dong, thuc hién cac
chi s6 nghién ctu déi véi mau toan phan. Sau dé, tién
hanh ly tam diéu ché khéi hong cau (KHC) dam dac
chuan bi glycerol. Sau d6, cai dat cac théng so, tién
hanh glycerol hoa 40% trén hé théng tu déng ACP
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215 vdéi bo kit va hoa chat sinh phdm déu dat tiéu
chuan GMP. KHC da glycerol hoa dugc bao quan déng
lanh lién tuc & < -65°C tU thang 12/2017 dén thang
6/2018 bét dau deglycerol.

Qua trinh deglycerol: La qua trinh loai bd glycerol
khoi KHCDL trudc khi truyén cho bénh nhan, trudc khi
deglycerol, KHCDL sé dugc ra dong trong bé am, lay
2ml mau sau khi ra déng vao tube khong chéng dong
dé tién hanh xét nghiém téng phan tich té€ bao mau
ngoai vi. Sau do, cai dat cac théng sé trén hé thong

3. Két qua

ACP 215, hé thong sé tién hanh rua loai bo glycerol,
thém dich nuéi dudng tu déng theo protocol cai dat
san. l1dy 2ml mau vao tube trang khong chéng dong
tién hanh xét nghiém téng phan tich t€ bao mau
ngoaivivalaplaiT; va Tia.

Thoi gian dia diém nghién cuu: TU thang
12/2017 dén thang 8/2019 tai Trung tdam Huyét hoc -
Truyén mau, Bénh vién Quan y 103.

2.3. Xu'ly s6 ligu
Xtrly s6 liéu: Bang phan mém SPSS 22.0.

Bang 1. Xu huéng bién déi ctia chi s8 RBC, HGB, HCT truéc va ngay sau deglycerol (n = 32)

e Mau toan phan Trudc deglycerol Ngay sau deglycerol
Thoi diém (n = 32) (n =32) (n=32)
Chi sé P
(1) (2) 3)
0:2>0,05
RBC (T/1) p(z 3
(+5D) 4,711 £0,425 4,727 £ 1,101 6,248 £ 0,425 p“~<0,05
- p(9<0,05
p2>0,05
HGB (g/1) 2.3)
(+5D) 141,59+ 10,12 140,78 £ 32,29 182,69+ 11,49 p~¥<0,05
B p™"¥<0,05
1:2£0,05
HCT (I/1) p(z 3)
(+5D) 0,408 £ 0,025 0,557 £ 0,099 0,564 £ 0,032 p~¥<0,05
B p™?<0,05
Nhén xét: RBC, HGB, HCT trung binh ctia KHCDL ngay deglycerol déu tang so véi mau toan phan va
KHCPL trudc deglycerol.
Bang 2. Xu hudng bién d6i cta chi s6 RBC, HGB, HCT sau deglycerol (n = 32)
TO T7 T14
Thoi diém
. (n=32) (n=32) (n=32)
Chi sé P
(1) (2) (3)
(1,2)
p"2>0,05
RBC (T/1) 23)
(+5D) 6,248 £ 0,425 6,156 £ 0,412 6,063 £ 0,397 p“*>0,05
- p"¥<0,05
p"2>0,05
HGB (g/1) 23)
(+5D) 182,69 + 11,49 179,47 £ 11,07 176,69 £ 10,71 p~*>0,05
- p"¥<0,05
0:2>0,05
HCT (/1) p(z 3
0,564 + 0,032 0,556 £ 0,031 0,549+ 0,030 p“*>0,05
(xSD) (1,3)
p'¥>0,05
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Nhén xét: RBC, HGB, HCT ctia KHCDL sau deglycerol gidm dan theo thai gian bao quan & nhiét d6 2 - 6°C.
Bang 3. Bié€n ddi chi s6 MCV trudc va sau deglycerol (n = 32)

Chisé
. + SD (fl Min (fl Max (fl
Ché pham (f) () (f) p
Mau toan phan (1) 90,4 +2,02 85,6 92,4 p(2<0,05
(1,3)
KHCDL trudc deglycerol (2) 1192+7,6 100,7 133,8 p™7>0,05
p*¥<0,05
To (3) 90,1+2,3 86,3 94,4 p%%50,05
T (4) 90,8 +2,4 86,7 94,7 p"“*>0,05
(3,5)
T14 (5) 91,3+1,8 86,8 94,6 p~7<0,05

Nhén xét: MCV clia KHCDL sau deglycerol tuong tu so véi MCV clia mau toan phan. MCV cia KHCBL
truéc deglycerol tang so véi MCV mau toan phan va MCV KHCBL sau deglycerol. Sau deglycerol MCV tang
dan theo thdi gian bao quan & nhiét dé 2 - 6°C.

Bang 4. Bié€n déi cta chi s§ RDW (n = 32)

Chi sé
. +SD (% Min (% Max (%
Ché phdm (%) (%) (%) P
Mau toan phan (1) 13,10+ 0,36 12,5 13,9 p"?<0,05
(1,3)

KHCDL truéc deglycerol (2) 19,06 + 1,49 17,6 22,5 p"?<0,05
p?¥<0,05

To(3) 14,02+ 0,83 13,0 159 05950,05

T (4) 14,17 £0,83 13,1 16,3 p“*>0,05

T (5) 14,34+ 0,70 13,3 16,0 p®*<0,05

Nhédn xét. RDW KHCDL trudc deglycerol tang cao hon so véi mau toan phan va sau khi deglycerol. Sau
deglycerol, RDW tang dan theo thaoi gian bao quan.

Bang 5. Xu huéng bién d8i ciia MCH va MCHC (n = 32)

Chisé MCH (£ SD) MCHC (£ SD)
Ché phdm (pg) (g/1)
Mau toan phan (1) 299+1,3 344,72 + 8,91
KHCPBL trudc deglycerol (2) 298+1,5 251,00 £ 17,51
To (3) 293+1,0 322,59+ 8,85
T, (4) 294 +1,1 319,72+ 10,58
T14(5) 295+1,0 320,00+10,38
p"?>0,05 p"?<0,05
p™¥>0,05 p9<0,05
p®?>0,05 p?3<0,05
p p®¥50,05 p®90,05
p(4, 950,05 p(4, 950,05
p®>0,05 p®9>0,05
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Nhén xét: MCH gan nhu khéng thay déi trong
mau toan phan, qua trinh glycerol, deglycerol va
bao quan sau deglycerol. MCHC KHCBL gidm so véi
mau toan phan va KHCDL sau deglycerol. Sau
deglycerol MCHC thay dé6i khéng dang ké khi béo
quan & nhiét d6 2 - 6°C.

4. Ban luan

Theo két qua tai Bang 1, s6 lugng hong cau,
huyét sac t6, hematocrit trung binh ctia KHCDL sau
deglycerol déu tang so v&i mau toan phan va so véi
trudc deglycerol (p<0,05), diéu nay co thé giai thich
trong qua trinh glycerol va deglycerol phan 1én
lugng huyét tuong déu da dugc loai bo, thay vao dé
la dung dich nu6i duéng hong cau. Theo Thong tu
26, BO Y té Viét Nam 2013 vé huéng dan hoat déng
truyén mau, thé tich cia KHCDL sau deglycerol bang
65 + 15% so v3i thé tich mau toan phan ban dau [1].
Thé tich KHCDL sau ra dong cta chung toi nam
trong ngudng trén, nén khi thé tich giam thi s6
lugng RBC, HGB, HCT trung binh trong mot dan vi
thé tich cling tang Ién. Vay két qua clia chung téi la
phu hgp. Cing theo Bang 1, HGB clia mau toan
phan la 141,59 + 10,129/l con trong KHCDL trudc
deglycerol la 140,78 + 32,299/l trong khi lugng HCT
mau toan phan la 0,408 + 0,025l/l con cha KHCDL
trugc deglycerol la 0,557 + 0,0991/1. Nhu vay, c6 mau
thuan khong khi ma HCT trung binh nhung HGB
trung binh trong moét don vi thé tich lai thay déi
khéng c6 y nghia théng ké (p>0,05). Diéu nay c6 thé
giai thich do qua trinh diéu ché khéi hong cau déng
lanh, glycerol la chat qua mang héng cau, xam nhap
vao trong té bao ddy nuéc trong té bao ra ngoai dé
khi déng lanh hong cau khéng bi tén thuong do cac
tinh thé nuéc da tao thanh gay dut rach mang, vé
hong cau. Khi glycerol vao trong té€ bao thé tich ctia
héng cau tang lén dang ké (MCV = 119,2 + 7,6fl,
p<0,05, Bang 3) con lugng HGB khéng cé gi thay déi.
Khi thé tich hdng ciu tang lén dang ké nhu vay
déng nghia vGi phan hitu hinh trong moét thé tich
mau sé tang hé qua la HCT sé tang ma lugng HGB
trong héng cau van khong c6 gi thay dai.

Sau deglycerol, s6 lugng hong cau va
hemoglobin trung binh & cac thai diém T, va Ty,
thay d6i khong cé y nghia théng ké so véi Tova T7

(p>0,05). Nhung & T, gidm c6 y nghia théng ké so
vGi To. Diéu nay c6 nghia & thai diém T14 thi chat
lugng KHCDL da gidam dang ké so véi ngay sau khi ra
déng. Binh thudng trong cd thé ngudi hong cau co
daoi séng la 120 ngay, hang ngay sé c6 25 - 50ml mau
tuong duong 1% hong cau chét méi ngay [2]. Lugng
hong cau chét nay sé dugc bu dap bang cac hong
cdu mdi sinh ra tur tuy xuong dé duy tri héng cau
trong ngudng én dinh. O KHCBL sau deglycerol, bao
quan & 2 - 6°C, qua trinh chuyén héa cta hong cau
van xay ra do cac hé théng enzyme trong hong cau
van con dugc bao tén va dugc cung cap cac chat
dinh dudng trong dich nudi nham tao nang lugng
cho hoat déng chuyén hoéa nuéi séng hong cau va
thuc hién chic nang van chuyén khi. Trong trudng
bdo quan bén ngoai cg thé, cing c6 mét lugng
hong cau chét theo thai gian bao quan nhu vay RBC,
HGB, HCT giam dan theo thai gian bdo quan la hoan
toan phu hogp. Két qua nghién ctiu cda ching toi
cling tuong duong vai két qua clia Alex LC va céng
su [5]. Nghién ctu ctia Milo Bohonek va céng su
cling cho két qua tuong tu véi két qua nghién clu
cla chuing t6i la s6 lugng héng cau, hemoglobin va
hematocrit giam dan theo thoi gian bao quan sau
deglycerol (T; va Ti4) [3]. Nghién ctu clla Opoku va
cdng su vé khéi hong cau thudng cing chi ra riang
RBC, HGB, HCT gidm dan theo thai gian bao quan
[71. RBC, HBG, HCT gidm nhung khi déi chiéu véi tiéu
chuén clia Théng tu 26, BO Y té 2013 va cta Uy ban
Truyén mau chau Au (2015), céc chi s6 nay & thdi
diém Ty, dap Ung dugc. Diéu nay cho thay sau khi
truyén KHCPL, chiic nang van chuyén oxy van dugc
dam bao [1], [4].

Su bién déi thé tich trung binh héng cau
trong toan qua trinh dugc thé hién & Bang 3. Thé
tich trung binh hong cau trong mau toan phan
clia ngudi hién mau la 90,4 + 2,02fl, hoan toan
trong gigi han binh thudng. Qué trinh glycerol
hoa héng cau dé bdo quan déng lanh, glycerol di
vao trong té bao lam cho héng cau to ra véi kich
thudc 119,2 + 7,6fl. Hong cau to ra nhung khéng
bi v& trong qua trinh dong lanh va ra dong, ap luc
tham thau & 2 bén mang héng cau cling can bang.
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Qua trinh deglycerol chung t6i loai bé glycerol
trong hong cau bang cich st dung dung dich
NaCl vu truong 12%. Trong moi trudng NaCl uu
truang, glycerol trong héng cau bi kéo ra hét va
thay vao d6 la nuéc va NaCl, kich thudc héng cau
lai tr& lai binh thudng va khéng cé khac biét so véi
kich thuéc héng cau trong mau toan phan
(p<0,05). Khi thé tich hong cau bién thién ting
gidm nhu vay thi RDW - dai lugng dac trung cho
su dong déu kich thuéc hong cau cing bién doi
theo, MCV tang thi RDW ciing tang theo (Bang 4).
Qua trinh bdo quéan & 2 - 6°C sau deglycerol, MCV
va RDW & thai diém T14 tang so véi T, (p<0,05),
con cac thoi diém khac thay d6i khong cé y nghia
théng ké (p>0,05). Diéu nay giai thich rang, sau
qua trinh bdo quan, héng cau to ra va dé khong
dong déu cta hong cau cliing tang dan. Ching to,
thai gian bdo quan sau deglycerol c6 dnh hudng tdi
hinh thai hong cau tuy nhién muc anh hudng nay la
khong dang ké, va biéu hién ré & ngay Ty, so Vdi
ngay To. Nghién cttu clia ching t6i cling phu hop véi
nghién ctu cla Johan W. Lagerberg vé bdo quan
khéi héng cau thuong trong dung dich SAGM thi
MCV tang dan theo thai gian [6].

Bang 5 cho thay, trong sudt qua trinh diéu ché,
glycerol, deglycerol, bdo quan & 2 - 6°C sau
deglycerol, lugng huyét sac té trung binh héng cau
tuong déi én dinh. Diéu nay cho thay toan bo quy
trinh ch yéu lam thay déi thé tich héng cau con
lugng huyét sac t6 trong moi héng cau thi khéng bi
anh huéng. Lugng MCHC & trong KHCBL trudc
deglycerol gidam ro rét so véi mau toan phan va sau
deglycerol. C6 thé gidi thich hién tugng nay do
MCHC ty |& nghich véi lugng HCT, khi thé tich héng
cau to ra, lugng HGB khong d6i nhu phan tich & trén
dan dén hé qua la MCHC giam la diéu tat yéu. Bao
quan & 2 - 6°C sau deglycerol, MCHC thay déi khéng
dang ké.
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5. Két luan

Sau khi nghién ctu sy thay déi cac chi s6 hong
cau clia 32 KHCBL trudc va sau deglycerol ching téi
rat ra két luan sau:

Sau deglycerol sé RBC, HCT, HGB giam dan theo
thai gian tuong tu nhu khéi héng cau thudng.

MCV, RDW tang dan theo thgi gian bao quan &
2 - 6°C sau deglycerol con MCH gan nhu khéng thay
déi trong sudt qua trinh.
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