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Tom tit. Nghién cttu nay dugc thwe hién nhdm nghién ctu diéu kién nudi cdy t€ bao don nhan mau
ngoai vi (Peripheral Blood Mononuclear Cells - PBMCs) tix ch6 (Canis lupus familiaris) d€ tng dung
trong cac md hinh mién dich va tht nghiém in vitro. PBMCs duoc phéan lap tit mau toan phéan bé“mg
phuong phép phan 16p Ficoll, sau d6 nudi ciy trong dia 96 giéng voi hai loai moéi truong (RPMI-1640
va DMEM) va ba néng d6 huyét thanh bo thai (FBS: 5, 10, 15%). Céc chi tiéu godm hinh thai t&€ bao, mat
do, ty 1é séng clia t& bao huyén phu, va kha néng song cta t€ bao bam dinh (phép thitt MTT) duoc danh
gia tai cdc mdc thoi gian 1, 3, 6 va 9 ngay. Két qua cho thdy moéi truong RPMI-1640 duy tri mat do t&
bao huyén phii cao hon, déc biét vao ngay tha 6 (2,733 + 0,104 x10° t€ bao/mL; p < 0,05), trong khi moi
truong DMEM két hop v6i 10% FBS thuc day tot kha ndng bam dinh va duy tri mitc OD MTT cao hon,
phan anh sy hién dién ctia nhiéu t€ bao song c6 hoat dong enzyme chuyén hoéa ndi bao tich cyc. Ty 16
song va OD MTT trong nhém 10% FBS khong khac biét ¢6 y nghia so véi 15% FBS, cho thdy day la
nong d6 phut hop cho cac ting dung nudi cay.
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Abstract. This study aimed to establish culture conditions for peripheral blood mononuclear cells
(PBMCs) from dogs (Canis lupus familiaris) for application in immunological models and in vitro testing.
PBMCs were isolated from whole blood using Ficoll gradient centrifugation and then cultured in 96-
well plates using two different media (RPMI-1640 and DMEM) supplemented with three
concentrations of fetal bovine serum (FBS: 5%, 10%, 15%). Parameters including cell morphology, cell
density, viability of suspended cells, and adhesion cell viability (assessed by the MTT assay) were
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evaluated at days 1, 3, 6, and 9. The results showed that RPMI-1640 medium maintained a higher
density of suspended cells, particularly on day 6 (2.733 + 0.104 x10° cells/mL; p < 0.05), while DMEM
supplemented with 10% FBS promoted better cell adhesion and sustained higher MTT optical density
(OD) values, reflecting the presence of more viable cells with active intracellular metabolic enzyme
activity. There was no significant difference in viability or MTT OD between the 10% and 15% FBS
groups, indicating that 10% FBS is an appropriate concentration for culture applications.

Keywords: cell culture, dog, FBS, MTT, peripheral blood mononuclear cells

1 Mo dau

Té& bao don nhan mau ngoai vi (Peripheral
Blood Mononuclear Cells - PBMCs) la mot quan
thé t& bao mién dich liu hanh trong méau, gom cac
dong lymphocyte (T, B, NK) va monocyte, cé vai
tro trung tam trong phan ting mién dich tu nhién
va thich nghi. Céc t€ bao nay phan anh truc tiép
trang thai mién dich va sinh ly tai thoi diém thu
mau, do dé thuong dugc st dung trong cac
nghién ctru vé co ché€ bénh hoc, danh gia doc tinh
mién dich, phét trién liéu phap diéu hoa mién
dich va sang loc tién lam sang [1, 2]. Trong mo
hinh in vitro, PBMCs cho phép téi hién cac phan
ung mién dich trong diéu kién kiém soat, hd tro
danh gia hiéu qua va an toan ctia nhiéu loai tac
nhén sinh hoc, bao gém thudc, hda chat va vic-xin
(3, 4].

Trong khi PBMCs tr ngwoi da dugc ting
dung rong rai trong y sinh hoc, PBMCs tit dong
vat, dac biét la chd (Canis lupus familiaris), dang
ndi lén nhe mot mo hinh thay thé dang quan tam.
So voi loai gdm nham, choé s¢ hitu hé thong mién
dich c¢6 nhiéu diém twong dong véi nguoi, bao
gom co ché& phan ti va thanh phan t& bao mién
dich [5]. Nho cac ddc diém nay, PBMCs tir cho
ngay cang duoc tng dung trong nghién ctu tién
lam sang, doc hoc mién dich, va phét trién duoc
phdm hodc liéu phap mién dich cho thu y va
nguoi [6].

Tai Viét Nam, ddc biét & khu vuec Dong
bang song Ctru Long (DBSCL), nhu cau cham séc
stec khoe tht cung, bao gom chd, dang gia tang

dang k& cung voi sy phat trién cua nganh thu y.
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Tuy nhién, cac nghién cttu co ban vé nudi cdy t€
bao don nhan mau ngoai vi tit ché tai dia phuwong
con han ché. Viéc thiét 1lap mot quy trinh chuan
hoéa, kha thi va phu hop véi diéu kién co sd vat
chat vung DBSCL la tién dé quan trong dé khai
thac md hinh PBMCs trong cac hudng nghién ctru
dac thu nhue danh gia doc tinh thudc thu y, sang
loc duoc liéu ban dia, thkt nghiém véc-xin méi,
cting nhw nghién cttu anh hwong moéi truong dén

stecc khoe tht cung [7, 8].

Trong bdi canh dd, nghién cttu nay duoc
thuc hién véi muc tiéu thiét 1ap va danh gia bude
dau quy trinh phéan lap va nudi cdy t€ bao don
nhan mau ngoai vi tit cho. Nghién ctru tap trung
vao viéc khao sat kha nang duy tri va phat trién
cua quan thé PBMCs trong diéu kién nudi cay in
vitro. Tt d6 tao tién dé cho cac nghién cttu chuyén
sau hon trong twong lai, bao gom danh gia chic
nang mién dich, nghién ctu doc hoc mién dich,
luu trir t€ bao trong cryobank, cling nhw phat
trién cac mo hinh bénh in vitro trén chd phuc vu
nghién citu th y va y hoc so sanh tai khu vuc
DBSCL va cac vung nhiét déi cé diéu kién tuwong
dong [9].

2 Vatliéu va phuwong phap

21 MaAu vat

Mau toan phan duoc thu tir ba ca thé chd
treong thanh khoe manh (giong ché ndi, do tudi
10-12 thang, khéi luong co thé 8-12 kg) tai thanh
ph6 Can Tho. Cac ca thé duoc tuyén chon dua
trén tiéu chi strc khoe t6t, khong cé biéu hién bénh

ly, am tinh véi cac bénh truyén nhiém thuong gap
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va ¢ lich st tiém phong day du. Ngoai ra, ché da
duoc tay giun dinh ky va thoi diém thu mau cach
it nhét ba thang k€ tir maii tiém phong gan nhat.
Viéc lay mau mau duwoc thuc hién tudn thu
nghiém ngdt cac quy dinh vé dao dtc trong
nghién cttu st dung dong vat thi nghiém. Mbi ca
thé duoc 14y mau tir tinh mach chi trudc bang
bom tiém v trung, c6 b6 sung 1 mL dung dich
EDTA 10% (Sigma-Aldrich, Hoa Ky) lam chat
chéng doéng. T4t ca cac thao tac duoc tién hanh
trong diéu kién vo trung nham dam bao chat
lwong mau va giam thiéu t6i da anh huong dén
stec khoe dong vat. Nghién ctru da duwgc Hoi dong
Tu van Dao dic trong Nghién cttu trén Dong vat
— Truong Pai hoc Can Tho tham dinh va phé
duyét, véi ma s6: CTU-AEC24027.

2.2 Phéan lap PBMCs

PBMCs duoc phan lap bang phuong phap
phan 16p mat d6 sit dung Ficoll-Paque PLUS (GE
Healthcare, Hoa Ky). Mau mau dugc pha loang ty
1é 1:1 v6i PBS khong Ca*/Mg?* va nhe nhang d6
1én 16p Ficoll trong ong ly tam 15 mL. Sau khi ly
tam ¢ 20°C (khong phanh), 16p t€ bao don nhan
tai giao dién dwgc thu thap, rita 2 lan béng PBS, ly
tam 400 xg trong 10 phut [10]. Sau d¢, t€ bao duoc
dém bang budng dém Neubauer va nhudm

Trypan Blue d€ xac dinh mat d¢ va ty 1é song.

2.3  Thiét ké thi nghiém

Trudce khi trién khai cac thi nghiém chinh,
mot giai doan chudn héa duwgc thuwe hién nhim
xac dinh diéu kién ly tam t6i wu cho phan lap
PBMCs ttr mau ché. Thi nghiém duoc bo tri theo
mo hinh hai nhéan t6: ba toc do ly tam (600 xg,
800 xg, 1200 xg) két hop voi hai thoi gian ly tam
(10 va 20 phut), tao thanh 6 nghiém thtc, mdi
nghiém thic duoc 13p lai 3 lan. Tiéu chi danh gia
gom tong s6 PBMCs thu dugc, ty 1€ sdng va muic
do tap nhiém hong cau, tiéu cau. Diéu kién tdi uu

duoc st dung cho cac thi nghiém tiép theo:
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- Thi nghiém 1: So sanh anh hwéng ctua hai
loai moi treong nudi cdy: RPMI-1640 va DMEM
(Gibco, Hoa Ky), mdi loai c6 b8 sung 10% FBS
(Gibco), 1% Penicillin-Streptomycin va 2 mM L-

glutamine.

- Thi nghiém 2: Danh gia anh huwong cua ba
nong do FBS (5%, 10%, 15%) trong moi trudong
DMEM.

PBMCs sau phan lap dwoc cay vao dia 96
giéng v6i mat s6 ban dau 4 x10° t&€ bao/mL, thé
tich 100 pL/giéng, 3 1dp lai/nghiém thic. Mau
dwoc u tai 37°C, 5% CO,. Cac chi tiéu duwoc danh
gia tai cac thoi diém: ngay 1, 3, 6 va 9.

24  Xac dinh mat s6 va ty 1é sdng ctia t€ bao

huyén phu

Tai cac thoi diém khao sat (ngay 1, 3, 6 va
9), phéan dich noi chita t& bao huyén phu duoc thu
dé danh gia mat s6 va ty 1é sdng t& bao bang ky
thudt nhudém Trypan Blue 0,4% (Gibco, Thermo
Fisher Scientific, Hoa Ky). Phuong phép nay dua
trén déc tinh ctia thudc nhudm: chi thdm nhap
vao cac t€ bao chét c6 mang bi ton thuong, trong
khi cac t&€ bao s&ng khong bat mau [11]. Mau sau
nhuém dugc d&m bing budng dém Neubauer
dudi kinh hién vi quang hoc (Olympus CX23,
Nhat Ban). Mat s8 t&€ bao sdng duoc biéu dién
dudi dang x10° t&€ bao/mL, va ty 1é song dwoc tinh
theo cong thirc:

Ty 1é sdng (%) = (sO t€ bao song / tong so t&
bao) x 100

Phép thir duwoc thuc hién lap lai ba lan doc
lap cho mdi nghiém thttc.

2.5 Quan sat hinh thai va kha nang bam dinh
ctia t& bao
Hinh thai va trang thai bam dinh cuta t€ bao
duoc quan sat tai cac mdc thoi gian nghién ctu
(ngay 1, 3, 6 va 9) bang kinh hién vi dao nguoc
(Axio Vert.Al, Carl Zeiss, Dttc). T€ bao PBMCs
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duoc nudi cdy trong dia 96 giéng day phang
(Nunc, Thermo Fisher, Hoa Ky), thé tich moi
giéng 100 uL. Cac hinh anh duoc chup voéi thang
do 100 pm d€ danh gid su thay d6i vé hinh thai,
mttc d6 bam dinh, s kéo dai, dan trdi ctaa té bao
cing nhu sy hinh thanh cum t€ bao (clustering).
Quan sat hinh thai la budc quan trong danh gia sy
thich nghi va biét hoa so khoi caia PBMCs, dong
thoi phan biét ro gitta quan thé t& bao huyén phu
bam dinh
(monocytes/progenitors), nhu da thdy o cac

(khdong bam) va quan thé

nghién cttu trede day [12, 13].

2.6 Danh gia hoat tinh t&€ bao bam dinh bang

tht nghiém MTT

D¢ dinh luong kha ning séng va chuyén
héa ning luwgng cua t€ bao bam dinh, phép tht
MIT (34 5Dimethylthiazol-2-yl)}-2,5-diphenyltetrazolium
bromide) dwgc thuc hién tai cac mbc ngay 3, 6 va 9,
theo phwong phap mo ta boi Mosmann (1983) [14]
véi mot s6 hiéu chinh. Sau khi loai bé dich ndi,
moi giéng dugc thém 10 uL dung dich MTT (5
mg/mL trong PBS, Sigma-Aldrich) va t 4 gio ¢
37°C, 5% CO,. T€ bao sdng c6 kha ning chuyén
héa MTT thanh tinh thé formazan mau tim. Sau
thoi gian 4, 100 uL DMSO (dimethyl sulfoxide,
Sigma-Aldrich) dugc thém vao dé€ hoa tan cac tinh
thé formazan. Mat d6 quang hoc (OD) duoc do tai
buéc séng 570 nm bang may do ELISA (BioTek
Epoch, Hoa Ky). Két qua dugc chudn héa bing
cach trit OD nén (giéng khong c6 t&€ bao) va duoc
trinh bay duwdi dang OD — ODrien. Phép thit dugc
lap lai ba Ian doc lap cho mbi nghiém thtec.

2.7  Phén tich thong ké

Dit liéu dwoc phan tich bang phan mém
SPSS phién ban 26.0. Phép kiém dinh ANOVA
mot yéu t6 duwgc sit dung d€ so sanh gitta cac
nghiém thitc tai cung mot thoi diém, két hop voéi
phép kiém Tukey HSD dé xac dinh su khac biét c6
y nghia théng ké (p < 0,05). Két qua duoc trinh
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bay dudi dang gid tri trung binh + d6 léch chuan

(mean + SD).

3 K&t qua va thao luan

3.1 CAu trac t€ bao mau cho toan phian

Mau mau toan phan sau nhudm bang bd
thudc Diff-Quik (Hinh 1) cho thdy suw hién dién
day du ctia cac dong t€ bao mau ngoai vi, bao
gom hong cau (erythrocytes), lymphocyte,
monocyte, va cac loai bach cdu hat nhu
neutrophil, eosinophil va basophil. Trong do,
lymphocyte va monocyte 1a hai loai t€ bao chinh
cau thanh phan doan PBMCs, do d6 can duoc bao

toan t6i da trong quy trinh phan lap [15].
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Hinh 1. C4u trtc t€ bao mau toan phéan ché sau nhuém
Diff-Quik
Méu dwoc quan sdt dwdi kinh hién vi quang hoc véi dp
phéng dai 100%. Cdc t&'bao bat mau hong dé la hong ciu
(erythrocytes). Cic ky hiéu chit trén anh thé hién cdc logi
bach ciu: (N) — Bach ciu trung tinh (neutrophil), (E) — Bach
cdu di toan (eosinophil), (B) — Bach ciu di kiéem (basophil),
(L) — Lympho bao (lymphocyte), (M) — Bach ciu don nhin
(monocyte). Thang do 20 pm.
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3.2 Anh huéng cta téc dé va thoi gian ly tim

dén hiéu qua phan lap PBMCs

Viéc t6i wu hda diéu kién ly tam la budc
quyét dinh dén hiéu qua phan 1ap PBMCs. Trong
qua trinh phan 1ap PBMCs, luc ly tam can du 16n
d€ phan tach t€ bao theo khdi luong riéng nhung
khong gay ton thuwong co hoc 1én mang t€ bao. Két
qua dinh luong trong Bang 1 cho thdy rang toc do
ly tam 800 xg trong 20 phut 1a diéu kién t6i uu,
cho mét so t€ bao sdng dat 9,13 x 10° t€ bao/mL va
ty 1é s6ng 92,20%. Pay la mitc cao nhat trong tat
ca cac nghiém thttc, phan anh su can bf?mg gitta
lyc ly tdm hiéu qua va do an toan t€ bao. Dong
thoi, moi treong nudi cdy sau phan lap va sau 3
ngay nudi cdy ¢ nghiém thiic nay sach, it 1an hong
cau va ti€u cau hon (Hinh 2 (a) va Hinh 2 (b)).

Nguoc lai, tdc do ly tam thap (600 xg) voi
thoi gian ngan (10 phut) tao ra luc téch yéu, dan
dén mat s6 PBMCs thu nhan thap (4,20 x 105 t&
bao/mL). Trong khi d6, t6c do cao hon (1200 xg)
lam tang luc nén va kha nang vé mang t€ bao, lam
giam dang ké ty 1é sdng. Su khac biét vé mat s va
ty 1é séng gitta cac nghiém thitc déu c6 y nghia
thong ké (p < 0,05), khang dinh vai trd quan trong
cua t6i wu héa ly tam trong phan lap PBMCs.

Két qua cua nghién cttu nay phu hop véi
cac huwéng dan ky thuat trén nguoi [16], trong d6
qua trinh ly tdm thueong dwgc thure hién trong thoi
gian dai (20-30 phut) va ¢ t6c do thap (400-800
xg) nham dam bao hiéu suat tach 16p PBMCs &n
dinh va ty 1é song cao. Diéu nay ddc biét quan
trong trong cac nghién cttu st dung PBMCs tir
ché cho phan tich chitc niang mién dich, thi
nghiém khang nguyén, hodc nudi cdy dai han
trong cac md hinh in vitro [17].

Bang 1. Anh huong ctia t6c do va thoi gian ly tam dén
mat s va ty 1& song ctia PBMCs phén 14p tir mau cho.

Thoi Mit s t& bao

Téc do jan 1 son Ty lé s6n
lytam 8201 8 ¥ 1é séng
(xe) tam (x105 té (%)
& (phit bio/mL)
600 10 4200+0,492c  93,04+3,11°
800 10 5,167 +0,952% 90,92 + 2,03
1200 10 5,600 + 0,984 85,73 + 0,54
600 20 7,383 + 1,360 94,64 +2,000
800 20 9,133 40,895 92,20 + 1,00
1200 20 8,750 + 0,826 88,28 +1,97b

Ghi chii: Cdc chip cdi khic nhau trong cimg mot cgt biéu thi
sw khdc bigt co iy nghia thong ké 6 mirc p < 0,05.

Hinh 2. (a) PBMCs ché ngay sau khi phan lap
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Hinh 2. (b) PBMCs ché ngay 3
Hinh dwoc chup bang kinh hién vi ddo nguoc véi cic nghiém thirc: (A) 600 xg — 10 phiit; (B) 800 xg — 10 phiit; (C) 1200 xg — 10
phiit; (D) 600 xg — 20 phiit; (E) 800 xg — 20 phiit; (F) 1200 xg — 20 phiit. D phong dai dp dung 20x. Thang do 100 um.

3.3  Anh huwéng ctia méi trweong nudi cdy dén
sw sdng, mat s6 va hinh thai caa PBMCs
cho in vitro
Két qua quan sat dudi kinh hién vi dao

nguoc (Hinh 3) cho thdy sy khac biét rd rét vé

hinh théi va mtc d6 bam dinh cta t& bao PBMCs
cho gitta hai m6i treong nudi cdy: RPMI-1640 va

DMEM. Trong giai doan dau (ngay 1), t€ bao tir ca

hai nhém déu xuat hién duwdi dang hinh tron, lo

lting, diéu nay phan anh trang thai sau phan lap.

Tuy nhién, tir ngay 3 tré di, t& bao nudi trong moi

treong DMEM bét dau lan rong va det hon rd rét,

dac trung cho qua trinh bam dinh va biét hoda,
trong khi RPMI-1640 van duy tri trang thai huyén
phu 1a chu yéu.

B& sung cho quan séat vi hoc, dit liéu dinh
lwong mat sd t€ bao huyén phu song ¢ Bang 2
cung cip bing chiing 16 rang hon. Trong ba ngay
dau, mat so t&€ bao ¢ hai mdi truong la tuwong
duong, khac biét khong c6 y nghia thdng ké. Tuy
nhién, tt ngay 6 tro di, mo6i truong RPMI-1640
duy tri mat s6 cao hon dang ké, khac biét c¢d y
nghia théng ké so véi DMEM. Su suy giam nhanh
& mdi treong DMEM cho thdy rang phan 16n t&
bao da bam dinh thay vi con lo lttng.

Ty 1é song t& bao trong Bang 3 phan anh xu
hudng tuong tu: ké tir ngay 6, mdi truong RPMI-
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1640 duy tri ty 1é sdng cao hon, khac biét co y
nghia thong ké so véi méi truong DMEM. Diéu
nay cho thdy RPMI-1640 phu hop hon trong viéc
duy tri sy sdng cua t&€ bao huyén phu khong bam
dinh - déc biét quan trong khi muc tiéu la thu
nhan PBMCs dang lo lting.

Hinh 3. Sy thay d6i hinh thai t€ bao PBMCs cho trong
hai méi truong nudi cdy qua cac méc thoi gian
A-D: PBMCs nudi trong RPMI-1640 tgi ngay 1, 3, 6 va 9.
E-H: PBMCs nudi trong DMEM tai ngay 1, 3, 6 va 9. 20x.
Thang do: 100 um.
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Bang 2. Mat s6 t€ bao huyén phu song (x10° t€ bao/mL)
tai cdc mdc thoi gian trong hai méi tredng nudi cdy

Thoi gian RPMI-1640 DMEM
(ngay) (x105 t¢’bao/mL)  (x10° t&é'bao/mL)
1 3,633 £ 0,6432 3,567 £0,3622
3 3,183 £ 0,247 2,683 = 0,764
6 2,733 £0,1042 1,400 £ 0,150°
9 1,683 £ 0,1762 0,567 £ 0,104

Ghi chil: Cdc chik cdi khic nhau trong ciing mot cot biéu thi
sw khdc biét c6 y nghia thong ké (p < 0,05, Tukey HSD).

Bang 3. Ty 1é séng (%) cua t&€ bao huyén phu tai cac mdc
thoi gian trong hai méi treong nuoi cay

Thoi gian RPMI-1640 DMEM
(ngay) (%) (%)
1 91,68 £ 3,312 91,17 £ 1,642
3 91,37 £ 1,372 90,19 + 1,942
6 76,66 = 1,402 62,14 £2,27°
9 49,81 + 4,662 29,60 £ 0,37°

Ghi chil: Cdc chik cdi khic nhau trong ciing mot cot biéu thi
sw khdc biét c6 y nghia thong ké (p < 0,05, Tukey HSD).

Nguoc lai, két qua phép the MTT (Bang 4)
cho thdy mdi truong DMEM vuot troi hon vé kha
nang ho tro t& bao bam dinh va duy tri hoat tinh
chuyén hoda. Cu thé, gia tri OD & nghiém thtc
DMEM tai cac ngay 3, 6 va 9 déu cao hon RPMI-
1640, khac biét c6 y nghia thong ké. Diéu nay cho
thay su khac biét ro rét vé sinh ly chiic ndng gita

hai quan thé t&€ bao trong hai diéu kién nuoi cay.

Bang 4. D6 hap thu quang (OD — ODrin) clia t&€ bao
PBMCs bam dinh tai buedc séng 570 nm

Thoi gian  RPMI-1640 (OD-  DMEM (OD -
(ngdy) OD:izn, 570 n11n) OD:izn, 570 111m)

3 0,099 +0,017> 0,123 + 0,010

6 0,184 + 0,008° 0,222 +0,0212

9 0,150 + 0,008° 0,208 + 0,005

Ghi chii: Cdc chip cdi khic nhau trong ciing mot cgt biéu thi
sw khdc bi¢t co iy nghia thong ké (p < 0,05, Tukey HSD).
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Véi cac két qua trén, c6 thé nhan dinh réng
moi treong DMEM thac day qud trinh bam dinh
va hoat héa chuyén hdéa caia PBMCs hiéu qua hon,
do d6 phtu hop cho muc tiéu biét hoéa hoac nudi
cdy dai ngay cac dong don nhan nhw
monocyte/macrophage [18, 19]. Nguwoc lai, moi
treong RPMI-1640 thé hién wu thé trong viéc duy
tri t€ bao huyén phu sdng, thich hop cho cac
nghién cttu phan tich mién dich & dong lympho
chua biét hda [19]. Su khac biét nay cd thé lién
quan dén thanh phéan dinh dudng gitta hai loai
moi truong, dac biét la nong do amino acids
khong thiét yéu cao hon trong DMEM so véi
RPMI, gép phan diéu chinh chuyén hda va trang
thai hoat hoa ctia t&€ bao don nhén [20].

34 Anh huéng cta néng do FBS dén kha
ning song va ting truong ciia PBMCs cho
in vitro
Su thay d6i hinh thai bam dinh cia PBMCs

theo thoi gian trong cac nong d¢ FBS khac nhau

duoc thé hién rd qua Hinh 4. O ca ba noéng do FBS

(5%, 10% va 15%), t&€ bao PBMCs bit dau bam

dinh tir ngay tht 3 va dan hinh thanh cum, lan toa

day giéng ¢ cac mdc ngay 6 va 9. Tuy nhién, sy
khac biét vé mat do va hinh thai t€ bao bam dinh
duoc quan sat rd hon ¢ cac nghiém thitc c6 nong

dd FBS cao hon, dac biét 1a 15%.

SO liéu dinh luong tir Bang 5 cho thdy xu
hudng giam dan vé mat s6 t&€ bao huyén phu séng
theo thoi gian ¢ ca ba néng d6 FBS (5%, 10% va
15%). O thoi diém ngay 1, mat s§ t& bao khong c6
su khac biét gitta cdc nghiém thie (p > 0,05), phan
anh tinh dong nhat ban dau cua quan thé té bao.
bén ngay 3, mdc du mat s6 ¢d giam so voi ngay 1,
nhung van khong cé su khac biét thong ké gitra
cac noéng do FBS (p > 0,05).
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Hinh 4. Sy thay d6i hinh thdi PBMCs ché trong cdc nong d6 FBS khac nhau tai cic mdc thoi gian
A-D: PBMCs nubi v6i 5% FBS tgi ngay 1, 3, 6 va 9. E-H: PBMCs nudi v6i 10% FBS tai ngay 1, 3, 6 va 9. I-L: PBMCs nudi
v0i 15% FBS tai ngay 1, 3, 6 va 9. DY phéng dai 20x. Thang do 100 pm.

Bang 5. Mat s6 t€ bao huyén phu sdng (x10° t& bao/mL) tai cac mdc thoi gian khi nudi cdy véi ba nong do FBS

Thoi gian (ngdy) 5% FBS (x10° t6'bdo/mL) 10% FBS (x105 t&'bdo/mL) 15% FBS (x105 t&'bao/mL)
1 3,667 + 0,431 3,700 + 0,4002 3,717 £ 0,7322
3 2,333 £0,2752 2,367 +0,2252 2,317 +0,5032
6 1,167 + 0,202> 1,800 + 0,3042 1,733 £0,3252
9 0,733 +0,1762 1,600 + 0,087 1,450 + 0,2502

Ghi chii: Cic chir cdi khic nhau trong cimg mgt cot biéu thi sw khic biét ¢6 y nghia thong ké (p < 0,05, Tukey HSD).

Tk ngay nudi cay thu 6 tro di, mat s6
PBMCs huyén phu soéng ¢ nghiém thic 5% FBS
giam r0 rét va thap hon c6 y nghia thong ké so vdi
cac nghiém thitc ¢ noéng dd FBS cao hon. Xu
hudng nay tiép tuc duy tri dén cudi thoi gian nudi
cdy, cho thdy néng do huyét thanh thap khong du
duy tri 6n dinh quan thé PBMCs trong diéu kién
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nudi cdy kéo dai. Nguoc lai, cac nghiém thirc bo
sung 210% FBS gitp duy tri mat do t&€ bao huyén
phu s6ng cao hon. Diéu nay c6 thé lién quan dén
viéc FBS cung cdp cac yéu td tang trudng, protein
huyét thanh va cdc phan ti chéng oxy hda, qua
dé gitp t&€ bao giam stress nudi cdy va han ché
qua trinh chét theo chuwong trinh trong moi

treong in vitro.
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Bang 6. Ty 1é sdng (%) cta t€ bao huyén phu tai cac m&c thoi gian khi nuéi cdy véi ba nong dd FBS

Thoi gian (ngdy) 5% FBS (%) 10% FBS (%) 15% FBS (%)
1 91,57 + 3,257 91,31 £4,77¢ 90,95 + 8,39
3 90,19 + 2,55 90,47 + 1,472 90,58 + 4,030
6 52,91 + 4,78 75,16 + 6,700 77,66 + 4,140
9 29,65 + 3,800 50,61 1,72 56,05 + 4,89

Ghi chii: Cic chip cdi khédc nhau trong ciing mgt cot biéu thi sw khéc biét c6 yj nghia thong ké (p < 0,05, Tukey HSD).

Phan tich ty 1é song ciia PBMCs huyén phu
0 Bang 6 cho thay trong 3 ngay dau nudi cdy, cac
nhém FBS déu duy tri ty 1é sdng cao va khong c6
su khéc biét dang ké gitta cac nong do. Tuy nhién,
tr ngay tht 6 tro di, sw suy giam ty 1& s6ng bat
dau xudt hién ro rét & nhom st dung 5% FBS,
trong khi cdc nhém 10% va 15% van duy tri kha
nang song cao hon dang ké. Xu hudng nay tiép
tuc dugc ghi nhan 6 ngay thit 9, cho thay nong do
FBS thap khong du duy tri kha nang s6ng cta cac
t€ bao huyén phu trong diéu kién nudi cdy
kéo dai.

Két qua nay co thé lién quan dén vai tro ctia
FBS nhu mdt nguén cung cdp protein, yéu td tang
treong va cac thanh phan bao vé mang té€ bao. Khi
nong do FBS thdp, cac yéu t6 nay khong du dé
duy tri 8n dinh mang t& bao va can bang noi mdi,
dan dén gia ting qua trinh chét t& bao theo

chuong trinh trong qua trinh nudi cdy dai ngay.

Thi nghiém MTT duoc sit dung dé€ danh
gia hoat dong song (cell viability) ctia cac t€ bao
bam dinh thong qua sy hinh thanh tinh thé
formazan (Hinh 5). Hinh anh quan sat cho thay suw
gia tdng mat do tinh thé€ 6 nhém 10% va 15% FBS

tle ngay 6 trd di, phan anh mic d6 séng va tang
trudng cua t€ bao t6t hon so véi nhém 5%. Gia tri
OD sau trit nén (ODren) trong Bang 7 cho thdy &
ngay 6 va 9, nhom 15% FBS c6 OD cao nhat (0,207
+ 0,012 va 0,190 + 0,014), cao hon dang ké so voi
nhém 5% (0,165 + 0,012 va 0,143 = 0,009; p < 0,05).
Nhém 10% ciling cho két qua cao hon nhém 5%,
mdc du khong c6 su khac biét thong ké so voi
15%. Nhitng dir liéu nay cho thay FBS >10% hd
tro hiéu qua hoat dong séng cua t&€ bao trong sudt

qua trinh nudi cdy.

Hinh 5. S hinh thanh tinh thé formazan sau thit
nghiém MTT & cac néng do FBS khéc nhau tai cac mdc
thoi gian
A, B, C: 5% FBS tai ngay 3, 6 va 9 tuwong 1tng. D, E, F: 10%
FBS taingay 3, 6 va 9 twong ung. G, H, I: 15% FBS tai
ngay 3, 6 va 9 twong eng. Thang do: 100 um.

Bang 7. Mttc d6 chuyén hda t€ bao bam dinh thoéng qua gia tri OD, 570 nm sau thit nghiém MTT tai cdc mdc thoi gian
va nong do FBS khac nhau

Thoi gian 5% FBS (OD — ODuin, 570 10% FBS (OD — ODyien, 570 15% FBS (OD — ODuien, 570 nm)
(ngdy) nm) nm)
3 0,111 +0,0142 0,102 +0,0052 0,100 + 0,0072
6 0,165 +0,012° 0,189 + 0,015 0,207 + 0,0122
9 0,143 + 0,009 0,168 + 0,011 0,190 +0,0142

Ghi chii: Cic chir cdi khic nhau trong ciing mot cgt biéu thi sw khdc biét cd y nghia thong ké (p < 0,05, Tukey HSD).
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Mac du nghién ctu hién tai da xay dung
thanh cong mot quy trinh phan lap va nudi cdy
PBMCs tit chd hiéu qua va cé tinh tng dung cao,
van ton tai mot s8 han ché can dwoc ghi nhan
nhdm dinh hudéng cho céc cai tién trong nghién
ctu tiép theo. Trudc hét, nghién ctu dugc thuc
hién trén sd luong ca thé han ché (3 ¢4 thé cho), do
d6 chuwa phan 4anh day du su bién thién sinh hoc
trong quan thé cho voi cac dac diém khac nhau vé
giong, gidi tinh, dd tudi va tinh trang sinh ly.
Nhiing yéu t6 nay da duoc chitng minh c6 anh
hudng rd rét dén thanh phan va hoat tinh mién
dich ctia PBMCs tir chd, trong d6 sy thay déi ty 16
gitta cac dong t€ bao don nhan va muc d¢ dap
tng viém c6 thé dan dén sai léch trong viéc danh
gia kha nang Gng dung ctia hé thong nudi cady
[21]. Tuy nhién, nghién ctu nay duoc thiét ké
theo huéng nghién cru phuong phap nham t8i
wu héa quy trinh phéan lap va diéu kién nudi cdy
PBMCs in vitro, hon la danh gia sy khac biét sinh
hoc gitra cac ca thé. Do d¢, viéc st dung mot sd
leong mau gidi han van cé thé cung cap thong tin
ban dau quan trong d€ xac dinh cac diéu kién
nudi cdy phu hop, dong thoi déng vai tro nhu
mot nghién cttu tham do lam co so cho cac nghién

cttu quy mo 16n hon trong twong lai.

Bén canh d6, nghién cttu chua thuc hién cac
ky thuat dinh danh chi tiét cac tiéu quan thé t€
bao trong PBMCs, von la thong tin quan trong dé
danh gia chat luong va dac diém mién dich hoc
cta mO hinh nudi cdy. Trong nghién ctu nay,
PBMCs chu yéu dugc xac dinh dya trén dac diém
hinh thai hoc va hanh vi bam dinh dac trung
trong diéu kién nudi cdy. Mac du cach tiép can
nay thuong duoc st dung trong cic nghién cttu
t61 wu hoa diéu kién nudi cdy ban dau, viéc thiéu
cac phuong phap phéan tich marker bé mat nhw
CD3, CD4, CD8§, CD21, yd TCR, CD14 va MHC-II
thong qua flow cytometry hodc héa md mién dich
khién cho thanh phan chinh xac ctia cac tiéu quan
thé t&€ bao nhu T-lymphocyte, monocyte hay NK

cell chwa duoc xac dinh day du, dong thoi chua
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loai trit hoan toan cac t&€ bao khong mong mudn
c6 thé hién dién trong mau [21, 22]. Sy thidu Véng
dt liéu dinh danh khién cho tinh dic hiéu ctia md
hinh nuéi cdy PBMCs tir ché trong nghién cttu
mién dich hoc chwa dwoc 1am ré6 mét cach toan
dién. Ngoai ra, kha nang ¢ng dung cua mo6 hinh
van chua dugc danh gia day du do chua kiém tra
cac chi s§ chtic ndng mién dich chuyén sau nhu
hoat tinh tiét cytokine (IL-6, TNF-a, IFN-y), dap
tng voi chat kich thich mién dich (vi du LPS,
PHA) hodc kha ndng thuec bao. Cac chi tiéu nay
déng vai tro thiét yéu trong viéc xac dinh hiéu
nang cua PBMCs ttr ché khi duogc stt dung d€ mo
phong dap tng viém, doc tinh t€ bao hodc cac
twong tac thuSc — mién dich trong diéu kién in
vitro [23, 24]. Tuy nhién, muc tiéu chinh cta
nghién cttu la thiét 1ap va t6i wu hoa diéu kién
phén 1ap va nudi cdy PBMCs tir chd, thay vi danh
gia chitc ndng mién dich cta cac t& bao nay. Do
do, cac phan tich chitc nang chuyén sau khong
dwoc dua vao trong pham vi ctia nghién cttu hién
tai va sé 1a hudng phat trién quan trong cho cac
nghién ctru ti€p theo khi md hinh nudi cdy da

duoc chuan hda.

Dua trén nhiing giéi han nay, cac nghién
ctu tiép theo nén mé rong quy md mau nham
nang cao do tin cy thong ké, dong thoi tich hop
cac ky thuat phan tich marker mién dich dic hiéu
dé€ dinh danh va theo doi su thay déi thanh phan
t& bao qua thoi gian nudi cdy. Song song do, viéc
danh gia chitc ning mién dich thong qua cac chi
sO phan t, gene va dap tng chirc nang sé giup
lam 6 tiém nang tng dung ctia hé thong PBMCs
tte cho trong cac bdi canh nghién cttu cy thé. Ciing
can luu y rang cac yéu t8 khac nhuw loai méi
truong nuodi cay, nguon FBS, sy c6 mat cua
cytokine bd sung (GM-CSF, IL-4) hay diéu kién
oxy hoa (normoxia/hypoxia) déu cé thé anh
hudng ding ké dén su sdng, tang trudong va biét
hda cta t& bao va do d6 can duoc khao sat c6 hé

thong trong cac mo hinh tiép theo [25, 26].
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Tong thé, mo hinh PBMCs tir ché duoc
thiét 1ap trong nghién ctu nay da ching minh
duoc tinh kha thi va én dinh trong diéu kién in
vitro véi mdi truong nudi cdy chita FBS ¢ murc
10%-15%. bay la tién dé quan trong cho cac
nghién cttu tng dung trong linh viec mién dich
hoc va doc chat hoc tha y. Cac tng dung tiém
nang bao gom danh gid doc tinh mién dich cua
cac tac nhan sinh hoc, thudc hodc hoéa chét tha y
[27]; m6 phong dép Gng viém va mién dich bAm
sinh/thich nghi trén mo hinh loai ch6 vén c6 hé
mién dich gan véi nguoi hon so véi chuot [28];
hodc nghién cttu bao quan lanh va biét héa dong
don nhan phuc vu liéu phdp mién dich va thtr
nghiém tién lam sang [29, 30]. Viéc chuan hoéa va
hoan thién hé thong nudi cdy PBMCs tir chd
khong chi gép phan phuc vu nghién ciru mién
dich hoc va bénh hoc trong linh vuc tht y, ma con
tao nén tang quan trong cho cac nghién cttu y sinh
hoc so sanh va xay dung mo hinh tién lam sang.
biéu nay dac biét ¢6 y nghia tai Viét Nam, noi
hién chua c¢6 hé thdng nudi cdy t&€ bao chudn tu
dong vat d€ lam mo hinh phuc vu danh gia dap
ung mién dich, thee nghiém vic-xin va nghién cttu

co ch& bénh truyén nhiém & cap dd t& bao.

4  Kétluan

Nghién cttu da thiét lap thanh cong quy
trinh phéan lap va nuodi ciy t€ bao don nhan mau
ngoai vi tit chd (Canis lupus familiaris) trong diéu
kién in vitro. Trong giai doan chuan hoéa phan lap,
ly tam ¢ 800 xg trong 20 phut dwoc xac dinh la
diéu kién t6i wu d€ thu nhan PBMCs béng
phwong phap ly tam véi Ficoll, khi thu dwoc mat
dd t€ bao cao, ty 1é song cao va muc tap nhiém
hong cau thdp, qua do6 c6 thé 4p dung nhu bude
chuan trong cidc quy trinh phan lap PBMCs tir

mau chd.

Trong thi nghiém nuéi cay, moi truong DMEM hd
tro t6t hon cho s bam dinh va duy tri hoat dong

song cua cac t€ bao don nhan ¢6 xu hudéng bam
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dinh, trong khi RPMI-1640 gitip duy trl mat do
PBMCs huyén phu cao hon trong giai doan dau
nudi cdy. Diéu nay cho thdy viéc lua chon méi
treong c6 thé dugce diéu chinh tuy theo muc tiéu
nghién citu: DMEM phu hop cho nghién ctru biét
hdéa hodc hoat dong cua cac t&€ bao bam dinh,
RPMI-1640 dung cho nghién cttu duy tri quan thé
PBMCs trong huyén phu.

Khi khao sat nong do huyét thanh, moi
truong bd sung 10% FBS duoc xac dinh la nong
d6 phu hop va kinh t€ d€ duy tri kha nang song
va tang treong ciia PBMCs trong sudt 9 ngay nudi
cdy, do d6 cd thé duoc xem la nong do huyét
thanh khuyén nghi cho cac hé théng nudi cdy
PBMCs tt chd trong cac thi nghiém in vitro kéo
dai.

Quy trinh duoc thiét 1ap trong nghién ctru
nay cung cap nén tang ky thuat kha thi cho viéc
stt dung PBMCs tir ch6 trong cac nghién cttu in
vitro lién quan dén mién dich hoc, ddc tinh sinh
hoc va sang loc tac nhan sinh hoc trong linh vuc

thi1 y va y sinh hoc so sanh.
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