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Tém tdt:
Té& bao néi moé tao 1¢p 16t chdng ddng mau va 6n dinh sinh Iy mach mau. Do d6, viéc nuéi cdy va khao sat twong tac
giira Ong ghép mach mau véi t€ bao ndéi mé cung cip thong tin vé tiém ning wng dung trong ciy ghép mach mau.
Trong nghién ciru ndy, hé théng bioreactor dwoc thiét 1ap nham tao diéu kién nudi cidy dong chay. Hé théng dwoc
diéu chinh vé t6c @6 phi hop dé duy tri trang thai dong kin va vo trung. O diéu kién dong chay mo phong, té bao
ndi mé dworc lwu chuyén theo dong chay van hanh bang bioreactor va theo déi kha niang séng va bAm dinh trén bé
mit ong ghép. Ong ghép mach mau thé hién kha niing hd tro té bao néi mé bam dinh. Trong nudi cdy dong chay,
hinh anh nhuém calcein thé hién t& bao néi mé bam dinh sau 72 gio khao sat. Ong ghép mach mau di dworc chirng
minh hé tro’ sw bAm dinh ctia cac t& bao ndi mé trong nudi cay in vitro. Hé thong nuoi ciy dong chay phu hop cho
nghién ciru tai 1ap 16/p ndi moé té bao, qua do6 gitup dw doan hiéu kng twong ty sau cidy ghép 6ng mach mau in vivo.

Tir khéa: bioreactor, khung nén ngoai bao, nuéi cdy dong chay, 6ng ghép mach mau, té€ bao ndi mo.
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Abstract:

Endothelial cells form the innermost vascular layer, regulating blood coagulation and vascular physiology. Therefore,
culturing and investigating the interaction of vascular grafts and endothelial cells provide insight into their potential
applications in vascular transplantation. In this study, a bioreactor system was established to enable flow culture
conditions. The flow rate was appropriately adjusted to maintain a closed and sterile culture environment. Under
simulated flow conditions, endothelial cells were circulated using a bioreactor, and cell viability and attachment
were evaluated on the graft surface. The vascular grafts showcased the ability to support endothelial cell attachment.
Under flow culture conditions, the calcein staining images also addressed endothelial cell adhesion on vascular
grafts after 72-hour culture. The vascular grafts were also demonstrated to support the adhesion of endothelial cells
in in vitro culture. The flow culture system is suitable for cellular studies, thereby enabling prediction of potential
endothelialisation effects following vascular graft implantation in vivo.
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1. it van de

Sw phat trién cong nghé vatliéuy sinh cung cip hudng
tiép cidn méi trong st dung ciac nguyén liéu mo déng vat
tao ra cc san pham ciy ghép. CAc 6ng mach mau tirlgn va
bo dwgc nghién ctru loai bé cac yéu td gy dap irng mién
dich va gilr lai khung nén ngoai bao phu hop ciy ghép.
Thanh phin khung nén ngoai bao tir protein collagen,
elastin, laminin va cac glucosaminoglycan thé hién dac
tinh dinh hwéng cho sy bam dinh, di cw, tang sinh va biét
héa cta té bao, tir d6 dwoc sap nhip va phat trién cling
véimo chi [1, 2]. Vivay, vatliéu c6 ngudn goc khung nén
ngoai bao cé tiém ning &ng dung 1am sang noi chung va
trong linh vuc cdy ghép mach méu noéi riéng.

Cac nghién ctru vé ciu tric thay thé cho mach mau
da va dang dwoec trién khai, dic biét trén ddi twong 6ng
mach mau c6 duwong kinh nhé (dwong kinh <6 mm) do
nguy co hinh thanh huyét khoi cao. V&i 6ng mach mau cé
ban chit tir khung ngoai bao, ty 1&¢ huyét khdi long mach
dworc ghi nhan cao dang ké (33,3%) so v&i mach mau tw
than 12,5% [3]. Nham khic phuc tinh trang nay, huwdng
ché tao 0ng ghép mach mau cé bién doi bé mat chéng
déng mau dwoc ti€p cin. Heparin 1a hoat chit chéng
déng mau dwoc st dung phd bién trong c¢d dinh 1én bé
mat 6ng ghép mach mau, nho tac dung gidm sy hap thu
protein huyét twong, nguy co tiéu cdu bam dinh va hoat
héa trén bé mat vat liéu. Xu hwéng thai heparin ciling
dwoc ghi nhin, nho d6 cho phép tao vi moi tredng chéng
déng mau cho 6ng ghép mach méau [4, 5]. Tuy nhién, xu
hwéng nay cho thay kha nang tao vi méi treong chong
dong mau chi dwoc duy tri trong khodng thoi gian gidi
han va rai ro huyét khéi long mach van ton tai.

Vé mit ciu tric, mach mau trong co thé dwgc 16t bdi
mot 16p té€ bao ndi md (endothelial cell) twong tac trec
tiép véi dong mau. Cac té bao ndi mé tiét ra cac chat:
nitric oxide, heparin, plasmin... c6 vai tro diéu hoa qua
trinh d6ng mau va phan huy fibrin, 6n dinh tinh thim
thanh mach va vdn mach. Nghién ciu tao 6ng ghép tir
md mach mau, két qua twong tac té bao da chira sy bAm
dinh cua té bao ndi md c6 lién quan dén kha nang chéng
déng mau trong long dng ghép [6-8]. Dién hinh 1a két
qua ghép dong mach canh vo bao tir lon dwoc tai 14p té
bao ndi mo tw than dat chi s6 thong mach 71% sau 60
ngay. K&t qua thi nghiém lam sang trén 12 bénh nhén,
tinh mach v6 bao dong loai dwoc tai 1ap té bao ndéi mé tw
than da cho két qua khoang 80% tinh trang thong mach
sau 6 thang ghép [8]. Pat trong boi canh 6ng ghép mach
mau c6 ¢ dinh heparin, sau mét giai doan thai cu thé, bé
mat 6ng ghép mach méu hé tro sw bAm dinh cla té bao
ndi mo cé thé cho phép duw dodn kha ning hinh thanh
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lai 16p 16t n6i md va déng goép vao viéc duy tri dic tinh
khang dong mau trong giai doan sau. Do dd, cac khao sat
nhdm d4nh gia dic tinh n6i mé hoa duoc xem 12 cin thiét
dé du doan kha néng ton tai va dic tinh twong hop mau
1au dai cia 6ng ghép mach mau di loai.

Trong diéu kién in vitro, dic tinh ho tro té bao bam
dinh c6 thé dugc thwe hién va danh gia bang cach ciy truc
ti€p t€ bao 1én bé mat vat liéu. Phirc hop té bao - mau vat
liéu dwoc nudi ciy trong diéu kién tinh, sau dé ghi nhan
sw hién dién clia té bao trén mau [9]. Thuc té, trong diéu
kién sinh ly, t€ bao ndi mé truc ti€p chiu tic dong cua
dong mau, thich nghi va duy tri trén long mach [10]. Do
dé, dé phan anh phu hop vé dic tinh bam dinh cda té bao
ndi mod trén bé mat vat liéu in vitro, diéu kién nudi ciy
v&i dong chdy mé phong can thiét dwoc tiép cin. Trong
dé, moi treong nudi ciy té€ bao dwoc luan chuyén lién
tuc véi ap luc, téc dd dong va lwu lwong dong dwoc diéu
chinh théng qua hé thong phan &ng sinh hoc (con goi la
hé théng bioreactor). Cac hé thong bioreactor (Tisxell,
Singapore; myControl, Ha Lan; LumeGen, An bo; Aptus
Bioreactors, Hoa Ky) cho phép diéu chinh diéu kién nuoi
cdy vé nhiét do va ham lwong CO,, c6 thé tang thé tich
nudi, s6 lwong vat liéu thao tac va kéo dai thoi gian theo
doi[11, 12]. Hé théng bioreactor dang dong chay v&i cau
phan gébm bom va hé 6ng dan gitip tao diéu kién thuan
loi trong danh gia cac vat liéu dang 0ng, trong truong
hop nay la 6ng mach mau nhan tao.

Trong bdi canh Viét Nam, 6ng ghép mach mau dwoc
ché tao thanh coéng bang cong nghé khir té bao dong
mach canh cta lon [13]. Ong ghép mach mau dwoc
chi*rng minh dat dwgc tiéu chuidn vo bao va do bén co
tinh phu hop cho cdy ghép. Trong nghién ctu nay, dic
tinh ho tro t&€ bao ndéi mé bam dinh duorc tiép tuc khao
sat, nham hwdéng téi tao ra ngudn 6ng ghép mach mau
cung cip cho liéu phap diéu tri tai tao.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vat liéu

Ong ghép mach mau (goi tit 13 OGMM) dwoc ché
tao theo quy trinh da céng bd cia nhém nghién ciru
[13] véi nhitng thay d6i nho cho phu hop véi diéu kién
thi nghiém. Trong d6, mau dwoc gia cwdng va ¢ dinh
heparin véi ham lwong 5 mg/ml. Thir nghiém ban dau
da ghi nhian dwoc kha ndng chong déng mau cung véi
dic tinh thai heparin ctia mdu OGMM. Sau 28 ngay khao
sat & diéu kién 0 sinh 1y, phan 16n ham lwong heparin da
dworc giai phong. O giai doan nay, viéc xac dinh dic tinh
twong tac t€ bao ndi mod c6 ¥ nghia vé kha nang twong
hop mau lau dai cia mau OGMM.
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Dong t€ bao ndi mé tir tinh mach diy rén nguoi
(HUVEC) goi tat1a t& bao ndi md dwgc mua tir Ngan hang
Chung chuin Hoa Ky (ATCC, PCS-100-010, Hoa Ky). Hé
théng bioreactor (3D Biotek, Hoa Ky) bao gom céac bo
phéan chinh: (1) Binh chira méi trweong nudi cay, (2) Binh
trao déi khi, (3) Hé day dan truyén dich, (4) Bom nhu
dong.

2.2. Phwong phdp nghién ctru

Phwong phdp thiét 1dp hé thdng bioreactor: Hé thdng
bioreactor dwoc lap rap theo so do tir Hing san xuit 3D
Biotek - Hoa Ky (hinh 1A). Trong dé, mét phan doan day
dan duoc thiét k€ mang budng chira mau OGMM nham
van hanh trong diéu kién vo trung (hinh 1B, ky hiéu *).
Hé thdng dwoc van hanh véi téc dd dong chay 10-500 ul/
phit va dwoc danh gia kha ning duy tri truyén dich kin.
Sau thoi gian van hanh, dich truyén trong hé théng dworc
thu nhan va xac dinh d6 duc & bwéc séng 600 nm. Mau
dich truyén dwogc cay trai va a trén méi trwong thach vi
sinh, & 37°C trong 48 gi®, nham xac dinh tinh v6 trung
cta hé thong.

Phuwong phdp ddnh gid dnh huéng cia mdu OGMM
dén khd ndng sdng ctia té bao ndi mé: Té bao ndi méd dworc
cdy vao cac dia nudi (dwong kinh 35 mm, véi 5x10* té€
bao/dia) (Nunc, Hoa Ky) va nudi ciy dn dinh & 37°C, 5%
CO, trong 24 gio» Mau OGMM (ty 1é kich thwéc 1/10 dién
tich dia nudi) dwoc dat 1én trén bé mat 1&p té bao ndi mo
va duy tri trong 24 gio. Kha nang séng cla té bao ndéi mo
dwoc danh gia thong qua hinh théi té€ bao dwoc nhuém

BINH CHUA DUNG
(A) | DICH NUdI

BINHTAO B0 AM

Céngdichvao Céngdichra Céngkhivao Céngkhira Congkhivao Céngkhira

Hinh 1. So’ d6 hé thong bioreactor. (A) So db thiét ké van hanh hé théng bioreactor; (B) Hé théng bioreactor két hop budng nudi OGMM. Ky

hiéu (*) chi vi tri budng mang mau OGMM.
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Crystal Violet (Sigma Aldrich, Hoa Ky) xung quanh mau
OGMM.

Phwong phdp cdy tinh va xdc dinh sw bdm dinh té bao
néi mé trén mau OGMM: Mau OGMM dwoc cit mé long
ong va diéu chinh kich thwéc (dang tron véi duwdng kinh
8 mm) dé cd dinh 1én bé mit giéng cha dia nudi 96 giéng.
Theo d6, té bao dwoc dinh hwéng tiép xic truc tiép véi
bé mit trong clia mau OGMM, md phéng ciu tric tw
nhién cta lép trong long mach mau. Té bao ndi md (méat
d6 2x10° t&€ bao/ml) dwoc cdy vao dia 96 giéng chira mau
OGMM va nudi 6n dinh trong 24 gio tiép theo. Sw bam
dinh cda té bao trén mau OGMM duworc xac dinh bang thi
nghiém Calcein va nhuém mé hoc Hematoxyline va Eosin
(nhuém H&E). Trong d6, thudc thir Calcein (Thermo
Scientific, Hoa Ky) dwoc bd sung vao cac giéng khio sat
va U trong 45 phut.

MAu dwoc thu nhan, rita bang dung dich PBS1X va
quan sat dudi kinh hién vi huynh quang (Olympus, Nhit
Ban) dé phat hién sw hién dién cta cic t€ bao bam dinh.
Ngoai ra, sau khi dwoc cdy té€ bao, mau OGMM dwoc thu
nhén va c6 dinh trong dung dich 10% Formalin va nhuém
H&E dé€ quan sat hinh thai dwédi kinh hién vi quang hoc
(Olympus, Nhat Ban).

Phwong phdp nudi cdy dong chdy va ddnh gid khd ndng
séng ctia t€ bao ndi mo trong hé théng bioreactor: D€ xac
dinh kha ndng séng cla té bao ndi md trong diéu kién
nudi cdy dong chay, t&€ bao ndéi mé dwgc chudn bi dwdi
dang dung dich huyén phu véi mat do 2x10* té bao/ml

—

23



dé€ nap vao hé thdng bioreactor. Trong qua trinh van
hanh hé théng bioreactor, 100 ml mau dich nudi chia té
bao dwoc thu nhan sau moi 24 gio. Mat do té bao séng
dwoc xac dinh bang ki thuat nhudém Trypan Blue (Sigma
Aldrich, Hoa Ky) va d€m bing budng dém té& bao.

Khdo sdt sw bdm cta té bao ndi mé trén mdu OGMM
trong diéu kién nudi cdy dong chdy: D€ khao sat sw bam
dinh cida té bao ndi md trong diéu kién nudi cdy dong
chay, hé théng bioreactor mang budng chira mau OGMM
dwoc thiét14ap (hinh 1B, ky hiéu *). Tai thoi diém bat dau,
dung dich huyén phu (mit do 2x10* té bao/ml) dwoc
nap binh chita moéi trwong. Bom nhu dong dwoc khéi
déng dé truyén dung dich huyén phu té bao luin chuyén
trong hé théng, qua d6 twong tac véi bé mat mau OGMM.
Hé thong bioreactor dwoc duy tri vin hanh & diéu kién
37°C, 5% CO,. Su bam dinh cta t& bao trén mau OGMM
dwoc xac dinh bang thir nghiém Calcein va quan sat dudi
kinh hién vi huynh quang (Olympus, Nhit Ban).

Phwong phdp xtv ly sé liéu: Cac danh gia dwoc thuc
hién véi d6 1ap lai 3 1an. Do thi dwoc thé hién & dang
trung binh + do léch chuin va phan tich théng ké bang
phin mém Prism 6 (GraphPad Software, Hoa Ky). Khac
biét so sdnh c6 y nghia théng ké khi gia tri p<0,05.

3. Két qua va ban luan

3.1. Van hanh hé théng bioreactor nuéi cdy dong
chdy kin va vé triing

Nham khao sat &nh hudng ctia dong chdy mo phéng
sinh 1y dén dic tinh bam dinh cta t€ bao ndi mo trén
mau &ng ghép mach mau, hé théng bioreactor dwoc

Chirng duong

Ching am
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st dung. Trong d6, 6ng ghép mach mau can dwoc tich
hop vao duwdng din dung dich nudi cdy, dit ra yéu cau
vé thiét 1ap m&i vé budng chira mau, hé day dan va diéu
kién van hanh v trung. Thong s6 téc d6 dong chdy mo
phéng sinh ly cling cdn dwoc t6i wu trén hé thong nay.
Theo d6, hé thdng bioreactor mang éng ghép mach mau
dwoc thiét 1ap va danh gia vé t6c d6 dong chay va tinh
trang v6 trung trong thoi gian van hanh. Sau khi thiét
1ap hé thong bioreactor (hinh 1A), bom nhu dong dwgc
diéu chinh véi 10, 100, 150,200, 250, 500 pl/phit dé xac
dinh t6c d6 phu hop cho vin hanh hé théng kin.

Quan sat tai vi tri lién két diy - bom nhu ddng - cac
binh chira, cic mirc téc d6 10-500 pl/phut di duy tri
dwoc hé thong & trang thai khép kin, khong gip phai
tinh trang xé dich day truyén va ro ri dich nu6i ciy. Sau
7 ngay van hanh, dich nudi ciy dwgc thu nhin va xac
dinh tinh trang vé trung. So sanh véi d6i chirng dwong
(hinh 2A, 2D) c¢6 nhiém khuin, miu dich nudi cta hé
théng bioreactor (hinh 2C, 2F, ky hiéu nhém TN) twong
dong v&éi mau doi chirng Am (hinh 2B, 2E, khong nhiém
khuin) va vé&i chi s6 dé duc tai 0D600 nm khdng c6 sy
khac biét thong ké (hinh 2G, ky hiéu ns so sanh giira (-)
va TN). Theo d06, cac t6c dé6 dong chay trong khoang 10-
500 pl/phit c6 thé dwoc xem xét vin hanh va ddm bao
dwoc hé théng truyén dich kin va vo trung cho khéo sat
nudi dong chay cho mau OGMM.

Trong giai doan d4u khao st dic tinh bam dinh té
bao, tdc dd dong chay can dwoc lwa chon phi hop nham
duy tri dwoc sy song cta té bao va tao diéu kién cho dong
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Hinh 2. Két qua danh gia dé vé trung cua hé théng bioreactor. (A, D) Mau chirng dwong: méi trwdng nhiém vi khuén; (B, E) Mau chirng am:
mai trwdng nudi cdy vé tring; (C, F) Nhém thi nghiém: maéi trudng thir nghiém dworc thu tir hé théng bioreactor sau khi van hanh 7 ngay; (G) Bidu
dd so sanh su khac biét vé chi s OD do dd duc clia mau méi trvéng & buwédc séng 600 nm (ODB00) (+: mau chirng dwong, -: mau chirtng &m, TN:
mau thi nghiém). *: p<0,05; **: p<0,01 su khac biét cé y nghia théng ké; ns: sw khac biét khéng mang y nghia théng ké.
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Hinh 3. Hinh thai té bao sau khi tiép xtc v&i mau vat liéu va dwoe nhuém Crystal violet. (A) Mai trdng nudi t& bao; (B) Mang cao su Latex;

(C) Mau OGMM. D6 phéng dai 100 Ian.

huyén phu té bao tiép xic voi bé mit gia thé OGMM.
Trong d6, nghién ctru cda N. Ucciferri va cs (2013) [14]
da chi ra cac téc do 0, 80, 100, 250 ul/phit han ché
anh hwdng dén kha niang séng cia HUVECs duy tri bén
trong hé théng dong chay. J. Schmid va cs (2018) [15] da
ghi nhin & toc d6 dong chay 10-250 ul/phut, hé théng
bioreactor tao ra dong chay phin b8 dong déu xuyén
sudt gia thé, gitp dam bao cung cip oxy va dwdng chat
hiéu qua cho toan b thé tich gia thé. Theo d6, tdc dd 150
ul/phit dwece lwa chon cho khéo sat nudi cdy dong chay
té bao HUVEC va xem xét kha ning bdm dinh ciia HUVEC
1én bé mit long 6ng cta gia thé OGMM.

3.2. Mdu 6ng ghép mach mdu an toan va hé tro’ sy
bdam dinh ctia té bao ndi mo

Trong mo hinh thir nghiém mau vat liéu tiép xtic truc
tiép t€ bao, mdi trwdng nudi cay (hinh 3A) va mau vat
liéu gay doc t& bao - mau cao su Latex (hinh 3B) dwoc st
dung twong &ng lam d6i chirng 4m va déi chirng dwong.
T& bao ndi md duy tri hinh dang bam trai dic trung &
nhém déi chirng 4m. Trong diéu kién tiép xuic déi chirng
dwong, hinh thai té bao dwgc ghi nhin bién dang va bong
tach khoi bé mit dia nudi. Poi véi nhém té bao dwoc dat
mAu OGMM (hinh 3C) c¢6 mat dd va hinh thai t€ bao &
twong dwong nhém ddi chirng 4m, chi ra tinh an toan in
vitro cia mau OGMM déi véi t& bao ndi md.

Té& bao ndi md dwoc ciy 1én trén bé mit mau OGMM
va nudi cdy & diéu kién tinh. Sau 24 gio, sy bam dinh
cta té bao ndi moé dwoc phat hién thong qua tin hiéu té
bao phat huynh quang mau xanh 14 (hinh 4C, ky hiéu miii
tén). Tin hiéu huynh quang cling thé hién tinh trang song
cua té bao, do kha niang chuyén héa ndi bao déi véi thuébe
thir Calcein. Ngoai ra, sy hién dién ctia t€ bao néi mo trén
bé mat mau OGMM ciing dwgc phat hién bang nhuém md
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Hinh 4. Té bao n6i md bam trén bé mat mau OGMM diéu kién nuoi
céy tinh. (A) Nhuém Calcein - Mau tréng; (B) Nhudm H&E - Mau tréng;
(C) Nhuém Calcein - Mau dwoc cdy té bao ndi md; (D) Nhuém H&E -
Mau duoc cly té bao ndi md. Mii tén dé chi cac té bao noi mé. (A, C):
D6 phong dai 100 1&n; (B, D): D4 phong dai 200 1an.

hoc H&E (hinh 4D, ky hiéu mii tén), v&i ving nhan té
bao gb vé phia 1ong mach va bt mau xanh tim. Tai diéu
kién nudi cdy tinh, cac hinh anh két qua giup xac dinh vé
dic tinh h6 tro t& bao ndi md bam dinh cia mau OGMM.

3.3. Khd ndng séng ctia té bao néi mé trong diéu
kién nuéi cdy bdng hé théng bioreactor

Sau khoang 24 gi' vin hanh bioreactor véi téc do
150 pl/phut, ty 1& t€ bao séng dwoc ghi nhan khodng
80%. O méc thoi gian 48 va 72 gio sau van hanh, ty 1é
té€ bao sdng c6 sy giam dang ké, vi lan lwgt xap xi 20 va
10% so v&i thoi diém nudi cdy ban ddu (hinh 5). S6 liéu
nay cho thiy kha ning séng té bao ndi mé gi¢i han trong
khoang 24 gi¢r khi nudi cdy dang huyén phu trong dong
chay. Theo d6, thir nghiém lién quan dén danh gia twong
tac ndi mod va mau OGMM bang dong chdy dong can xem
xét tién hanh trong khoang thoi gian trong vong 24 gidr
ké tir khi nap dich huyén phu té bao.

25



150

1004

50

Ty 1é té bao séng (%)

0 T T T T
0 24 48 72

Théi gian (gio)
Hinh 5. Biéu dd biéu dién ty lé séng cua dich té bao ndi mé trong
diéu kién nuéi cay dong chay.
3.4. Khdo sdt sw bam dinh cia té bao néi moé trén
mdu OGMM trong diéu kién nuéi cdy dong chdy

MAu OGMM dwoc dit trong budng chira (hinh 1B, ky
hiéu *). Hé théng bioreactor dwoc van hanh véi dong
huyén phu té bao ndi md trong vong 24 gi¢ & nhiét do
37°C va 5% CO,. Bang thir nghiém véi calcein, té bao ndi
mo dwoc phat hién trén mau OGMM (hinh 6A, ky hiéu
mii tén) véi mat do thwa thét. DE gia ting thoi gian van
hanh va ddm bdo ty 1é séng cao cho té bao ndi md trong
dich nuoi, huyén phu té bao ndéi mé dwoc thay méi vao
hé thong va tiép tuc duy tri nudi cdy dong chay.

Hinh 6. Té bao bam dinh trén bé& mat OGMM trong diéu kién nubi
cdy dong chay. (A) Sau 24 gi® nudi cdy dong chay; (B) Sau 72 giv
nudi cdy dong chay. D6 phéng dai 200 1an.

Sau 72 gid, mdu OGMM dwoc thu nhan cho thi
nghiém calcein. Quan sat dwéi kinh hién vi huynh quang
cling ghi nhan dwgc sy hién dién cta cac té bao néi mo
trén mau OGMM (hinh 6B, ky hiéu miii tén). T& bao bam
v&i dang vwon dai hodc da giac, véi mat do gia tang va cé
xu hwéng phan b theo dong dich truyén, gidp dw doan
hinh thai thich nghi dwéi tic dong cia dong dung dich
nudi ciy.

Trong diéu kién dong chdy mo phdng in vitro, qua
trinh twong tac véi bé mat vat liéu gitp té bao dan hinh
thanh va 6n dinh cac lién két, tir d6 duy tri trang thai bam
trai ctia té bao theo thoi gian [10, 16, 17]. Két qua nghién
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ctru cho thay, bang cach ap dung nudi ciy dong chay v&i
van t&c 150 pl/phut di xac dinh dwoc dic tinh hd tro té
bao ndi mé bam dinh ctia mdu OGMM. Két qua nay c6 sw
twong dong véi nghién clru ctia S. Rizzi va cs (2022) [18],
trong d6 nhém tac gid khao sat 6ng mach nhén tao tir
fibroin to tam, két hop t& bao ndi mod bang phwong phap
nudi cdy dong trong 72 gio. Té bao ndi md thé hién dang
bam trai dac trung va san xuit laminin. Nhw vay, két qua
in vitro cia nghién ctru da xac dinh dwoc mau OGMM da
hd tro t&€ bao ndi md bam dinh & ca diéu kién nudi cay
tinh va dwéi tac dong dong chdy dong. Nghién ctru c6 y
nghia dw doan qua trinh tai lap 1&p ndi mo chirc nang va
dam bdo tinh twong hop mau in vivo ciia 6ng ghép mach
mau ché tao.

4. Két luan

Hé thong phan @ng sinh hoc da thé hién kha nang
van hanh khép kin va dadm bao do vo6 trung phu hop cho
nghién ciru 6ng ghép mach mau & diéu kién nudi ciy
dong chay. Trong md phéng gin - thai heparin, 6ng ghép
mach mau ché tao tir dong mach canh lgn da thé hién
dic tinh ho tro té bao ndi md bam dinh, cu thé trong diéu
kién nubi ciy dong chdy 24-72 gio. Cac két qua in vitro
vé bam dinh cuta té€ bao n6i mé trén 6ng ghép mach mau
giup duw doan kha nang twong thich va cho phép té bao
ndi mo tai khu tru trén bé mit dng ghép sau ciy ghép.

Nghién ctru dwoc tai trog bédi Bo Khoa hoc va Cong
nghé théng qua Chwong trinh phat trién khoa hoc co
ban trong linh vic Hba hoc, Khoa hoc sw séng, Khoa hoc
trai dat va Khoa hoc bién giai doan 2017-2025 (Chwong
trinh 562), trong khuén khé dé tai ma s6 PTDL.CN-
49/22. Nhém tac gia xin tran trong cam on.
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