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Tém tit

Muc tiéu: Panh gia két qua ghép dong mach rén nguodi da khor t& bao
(decellularization) dugc lién két chéo bang glutaraldehyde (GA) c6 phu heparin
(HG-DUA) bang mé hinh thay thé dong mach chu bung trén chudt cong tring.
Phwong phdp nghién ciru: HG-DUA ghép thay thé mot doan dong mach chi bung
trén chudt cong tring (n = 10). Panh gia sau ghép duoc thyc hién vao ngay 21
(N21) (n=15) va ngay 60 (N60) (n =5). Nhom ching (n = 10) dugc ghép mach tu
than. Céc chi s6 vé kha nang luu thong cua mach ghép, su hinh thanh phinh mach,
voi hoa va bién ddi mo hoc duge danh gia b'flng siéu am va phan tich mo6 bénh hoc.
Két qud: Ty 1& chudt séng sau ghép 13 100%, tat ca cac mach ghép déu luu thong
tai N60. Hinh anh si€éu am khong ghi nhan diu hi¢u gian phinh hodc hep mach
ghép gitta N21 va N60 sau ghép. Co sy xuat hién cac té bao nhan det va duong
tinh véi Vwf (khang thé Von Willebrand Factor) ¢ 16p 4o trong va céc té bao hinh
thoi & 16p 4o tir N21, dong thoi khong thdy tinh trang ling dong nhiing mang voi
hoa cho dén N60. Két ludn: Cac két qua nghién ctru bude dau cho thly HG-DUA
c¢6 kha nang duy tri d6 6n dinh co hoc, kha ning luu théng va tuong thich sinh hoc
t6t trong thoi gian theo ddi N21 va N60 sau cdy ghép.

Tir khoa: Khur té bao; Pong mach cudng ron; Lién két chéo glutaraldehyde.
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EVALUATION OF THE RESULTS OF A CROSS-LINKED,
HEPARIN-MODIFIED, ACELLULAR VASCULAR GRAFT
IMPLANTATION IN AN EXPERIMENTAL MODEL

Abstract

Objectives: To evaluate the results of a glutaraldehyde-crosslinked, heparin-
coated, decellularized human umbilical artery (HG-DUA) graft in an abdominal
aortic replacement model in rats. Methods: HG-DUA grafts were implanted as
infrarenal aortic interposition grafts in rats (n = 10). The post-transplant graft
observation was carried out at 21 days (n =5) and 60 days (n = 5) postoperatively.
An autologous graft group served as the control (n = 10). Graft patency, aneurysm
formation, calcification, and histological changes were assessed through
sonography and histology. Results: A 100% post-operative survival rate was
achieved, and all grafts remained patent at the 60-day endpoint. Ultrasound
imaging revealed no signs of aneurysmal dilatation or stenosis of the graft vessel
between day 21 and day 60 post-transplantation. Histological analysis of the
neointima on day 21 showed the presence of flattened, Vwf-positive endothelial
cells and spindle-shaped cells in the tunica media. Notably, no evidence of
calcified plaque deposition was observed up to day 60. Conclusion: The HG-DUA
graft exhibited excellent mechanical stability, patency, and biocompatibility, with
no significant complications observed at 21 and 60 days post-implantation.

Keywords: Decellularization; Umbilical artery; Glutaraldehyde crosslinking.

mach mau nén hoac chat lugng mach
khong dam bao, dac bi€t & cac bénh
nhan c6 bénh 1y phic tap can nhiéu cau
nbi [4]. Dé giai quyét van dé nay, cac

PAT VAN DPE
PhAu thuit bac cdu mach mau 1a mot
trong nhirng can thiép thiét yéu nham tai
tudi mau cho cac mo bi thiéu mau cuc

bd do tic nghén déng mach nghiém
trong, hodc tao duong vao dé loc mau
trong than nhan tao [1]. Hién nay, mach
ghép tu than nhu tinh mach hién hay
dong mach nguc trong van 1a vat liéu
chu yéu duoc st dung nho kha ning
tuong thich sinh hoc va ty 1é thong sudt
lau dai vuot tro1 [2, 3]. Tuy nhién,
ngudn mach tu than thuong khong du
do cac phau thuat truéc do, bénh 1y
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mach ghép tong hop nhu ePTFE va
Dacron di dugc phat trién, nhung
chung vin ¢ nhitng thach thirc dang ké
vé huyét khdi, hep miéng ndi va kha
nang twong thich sinh hoc han ché, dac
biét & cac mach mau duong kinh nho [1].

Trong bdi canh do, cac vat liéu sinh
hoc duoc xem 1a giai phap thay thé day
htra hen. Pong mach ron nguoi da khu
té bao (decellularized human umbilical



TAP CHI Y DUQC HQC QUAN SU SO 8 - 2025

artery - DUA) d cho thay tiém ning 16n
nho gitr dugc cu tric nén ngoai bao
nguyén ven, tinh tuong thich sinh hoc
va kha ning thac dy tai tao ndi mo
[2, 3]. Méc du vay, vi¢c ting dung lam
sang cia DUA van con gip tr& ngai
do dd bén co hoc chua cao, dan dén
nguy co gidn phinh dudi ap luc huyét
dong va xu hudng hinh thanh huyét
khdi do thiéu 16p ndi mac chirc nang [3, 5].

Dé khic phuc nhimg nhuoc diém
nay, nghién ctru cia chang to6i dé xuét
mot giai phap cai tién 1a sir dung GA dé
lién két chéo nham cai thién d¢ bén co
hoc, cac goc aldehyde ton du duogc
trung hoa bang glycine nhim ngin chin
qua trinh voi hoa thanh mach [6], dong
thot ap dung phuong phap phu heparin
bang k¥ thut gan timg 16p (layer-by-
layer - LbL) dya trén nghién clru cua
Tao va CS (2012) dé giam nguy co
huyét khéi [7]. Theo d0, cac phan tir
heparin mang dién tich Am duoc lién két
1én bé mit nén ngoai bao cia mach ghép
thong qua cac chu trinh xen k€& vé1 ion
sat dihydroxy (DHI), hinh thanh céc 16p
da phan tir bén vimg nho tuong tac tinh
dién. Nghién ctru nay dugc thuc hi¢n
nham: Pdnh gid két qua ciia mach ghép
HG-DUA trén mé hinh thay thé dong
mach chii bung & chudt cong tring.
POI TUQONG VA PHUONG PHAP

NGHIEN CUU

1. Pdi twong nghién ciru

Gom 20 chudt codng tring duc,
khoé manh co6 trong luong 250 - 300g

duoc cung cip boi Trung tim Nghién ciru
dong vat thuc nghi¢m, Hoc vién Quan y.

* Vat lieu nghién cuu: Pong mach
cubng rén nguoi duoc khir té bao bang
quy trinh két hop cac phuong phap hoa
- 1y, bao gém cac chu trinh dong - rd
dong, xu ly voi Triton X-100 (Xilong
Scientific Co., Trung Qudc) va truyén
rira qua 10ng mach bang dung dich SDS
(Shanghai Zhanyun Chemical Co.,
Trung Qudc) 0,3%/EDTA (Xilong
Scientific Co., Trung Quéc). Sau khi
khtr t& bao, cac mach mau duge lién két
chéo bang GA (Xilong Scientific Co.,
Trung Quédc) 0,1%, trung hoa bing
glycine (Shanghai Zhanyun Chemical
Co., Trung Qudc) 2M va duoc cai tién
bé mit bang cich gin heparin natri
(BOSF, Trung Qudc) theo phuwong phap
gan timg 16p dya trén nguyén 1y tuong
tac tinh di¢n [8].

* Dia diém va thoi gian nghién ciru:
Tai B6 mon Phau thuat thuc hanh, thuc
nghi¢ém va B mon Sinh ly bénh, Hoc
vién Quan y tir thang 01/2024 - 5/2025.

2. Phuong phap nghién ciru

Phiu thuat ghép thay thé doan dong
mach chu bung trén chudt cong tring:

- Chuan bj dong vat: 20 con chudt
dugc chia thanh hai nhém (n = 10/nhém):
Nhom ghép mach HG-DUA: Thuc nghiém
duogc cdy ghép dong mach da khir té bao,
lién két chéo va cai tién bé mat 1ong
mach bang heparin. Nhém chtmg: Ghép
mach dong mach tu than (autologous
graft - AG). Pong vat dugc nudi dudng
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trong diéu kién tiéu chuan voi nhiét do
duoc kiém soat (22 - 24°C), d6 am 50 -
60% va duoc cho an, uéng tu do.

- Quy trinh ghép mach méau: Chuot
duoc gay mé bang isoflurane (5% khoi
mé, 2% duy tri). Sau khi thyc hién
duong md gitta bung, dong mach chu
bung dudi than dugc bde 10 dudi kinh
hién vi phau thuat, kep tam thoi va cat
bo mot doan. Long mach dugc rira bé'mg
dung dich heparin (500 Ul/mL). Mach
ghép duoc ndi theo phuong phap tan -
tan bang 8 - 10 mii khau roi véi chi
nylon 8-0. Sau khi thdo kep va kiém tra
su thong subt cla miéng ndi, vét md
dugc dong lai theo hai 16p. Sau ghép,
chudt khong duogc dung thudc chéng
déng va trc ché mién dich. Meloxicam
(1 - 2 mg/kg) va enrofloxacin (10 mg/kg)
dugc str dung theo duong tiém dudi da
trong 3 ngay sau ghép.

* Theo doi va danh gia: Viéc theo doi
sau phau thuat duoc thuc hién bﬁng hé
thng siéu 4m Doppler Sonoscape El,
st dung dau do linear tin sd cao
14MHz. Puong kinh trong cua long
mach duoc do trén hinh anh B-mode ¢
doan giita. Tiép d6, siéu am Doppler
mau duoc dung dé xac dinh dong chay
va Doppler xung (Pulsed-Wave Doppler)
dé do van téc 0 miéng ndi trung tam,
gbc Doppler (insonation angle) ludn
duoc duy tri < 60° dé dam bao d6 chinh
x4c. Tai cc thoi dieém N21 va N60, 5
con chudt tir mdi nhom duoc giy chét
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nhan dao, mach ghép duoc danh gia tai
chd va thu thap mau mo mach méau doan
gifra dé phan tich mo hoc.

* Danh gia mé hoc: Cac mau nghién
ctru duoc nhudém HE dé danh gia ton
thuwong moé hoc, tinh trang viém [9], su
xam nhap té bao va qua trinh tai cdu trac
mo6 lién két. Nhuoém hoa md mién dich
v6i Vwf (Elabscience Inc., Trung Quéc,
pha lodng 1:200) duoc sir ding dé xac
dinh té bao ndi mé mach mau.

* Xir [y so liéu: Phan tich thng ké
duoc thuc hién béng GraphPad Prism
8.4. Su khéc biét dugc coi la c6 ¥y nghia
thong ké khi p < 0,05.

3. Dao dirc nghién ciru

Céc thi nghi¢m trén dong vat da duoc
thong qua Hoi dong Pao dirc cia Hoc
vién Quén y theo Chimg nhin sd
07/CNChT-HPDDDV ngay 10/3/2023 va
tuan thu chit ché cac huéng din vé
cham soc va st dung dong vat trong
nghién ctu. S6 liéu trong nghién ctru
dugc BO mon Phau thuat thuc hanh,
thuc nghiém, Hoc vién Quan y cho phép
sir dung va cong bd. Nhom tac gia cam
két khong co xung dot loi ich trong
nghién ctru.

KET QUA NGHIEN CUU

1. Pic diém chung cia dong vit

thuc nghiém

Can ning trung binh ban dau cua
nhom HG-DUA 1a 277,8 £ 13,9g, trong
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khi nhém AG 1a 278,0 £+ 6,0g; khong co
su khic biét co y nghia thong ké giira
hai nhom (p > 0,05). Than nhiét trung
binh truéc can thi€p ciia nhém HG-
DUA 1a 36,6 £ 0,1°C va ciia nhom AG
1a 36,7 £ 0,1°C; sy khac bi¢t nay khong
¢6 ¥ nghia théng ké (p = 0,39). Tt ca
dong vat déu khoe manh, khong ghi
nhan ddu hiéu bat thuong vé hanh vi
hodc stic khde trude khi tién hanh can
thiép phau thuat.

2. Pic diém thong s6 phiu thuit va
tinh trang hiu phiu

Céc thong s6 phau thuat va hau phau
dugc tom tat trong bang 1. So v6i nhom
AG, nhom HG-DUA c6 thoi gian thuc

hién dai hon (67,4 = 2,4 phut so v&i 62,7
+ 3.8 phat; p = 0,0037) va can sd miii
khau nhiéu hon (trung vi 10 so véi 9; p
= 0,0043). Su khéc bi¢t va chénh l1éch
nay do mach HG-DUA c6 duong kinh
16n hon mach chudt nhan. Tuy nhién,
thoi gian cAm méu (tir khi mé clip mach
dén khi mau dugc cdm & miéng ndi),
lwvong mau méat, ciing nhu cin ning va
than nhiét cua dong vat trong qua trinh
theo doi khong co6 su khéc biét y nghia
thong ké gitta hai nhom (p > 0,05).
Pang chu ¥, ca hai nhom déu dat ty 18
song sét va ty 1& thong mach 100%
trong subt thoi gian nghién ciru va
khong ghi nhan bat ky bién ching nao.

Bang 1. So sanh céac thong s6 phiu thudt va tién trién hau phiu gitra hai nhoém.

Nhom HG-DUA Nhom AG

Thong so (n =10) (n = 10) p

Thong s6 phau thuat

Thoi gian phiu thuat (phut) 67,4+ 2.4 62,7+3,8 0,0037

S6 miii khau 10 (9 - 10,25) 9(8-9)  0,0043

Thoi gian cAm mau (gidy) 53,2+5,4 51,8+3,6 >0,05

Luong mau mat (mL) 0,41 = 0,02 0,40 +0,02 >0,05
Tién trién hau phiu

Can nang N21 (g) 2672+27  2642+41 >0,05

Céan nang N60 (g) 283,8 £2,7 287,8+2,9 >0,05

Than nhiét N21 (°C) 36,7+ 0,1 36,8+0,2 >0,05

Than nhiét N60 (°C) 36,8 + 0,1 36,7+0,1 >0,05

Ty 1¢ séng sot va thong mach (%) 100 100 -
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3. Panh gia chirc niing va cau tric ciia mach ghép HG-DUA

* Ddnh gid hinh thdi chirc ndng mach ghép bang siéu am Doppler:

Sau phau thuat, két qua siéu am Doppler cho thdy dong mau chay déu qua mach

ghép ma khong xuat hién hién tuong rdi loan dong chay, hep hodc huyét khéi tai
cac thoi diém N21 va N60 & ca hai nhom mach ghép tu than va mach ghép HG-

DUA (Hinh I14).

A HG-DUAN21
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HG-DUA N60
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Hinh 1. Hinh anh siéu 4m Doppler (A) va gié tri van toc dinh tam thu (PSV)
mach HG-DUA (B) tai N21va N60 (ns: Khong c6 ¥ nghia thong ké).

O N21, van toc tam thu dinh (PSV)
trung binh qua doan ghép HG-DUA dat
101,2 £ 7,44 cm/s (n =5); dén N60, con
s6 ndy van gitt & 99,79 + 7,47 cm/s
(n = 5); chénh léch chi 1,4 cm/s va
khong ¢ ¥ nghia théng ké (p = 0,7731;
T-test, Hinh 1B). Nhu vay, véi PSV
duge duy tri = 100 cm/s trong sudt 2
thang, mach ghép HG-DUA cho thay
dong chay 6n dinh va khong xuit hién
bién doi huyét dong dang ké tir N21 - N60.

Duong kinh trén siéu am cua ca hai
nhom mach ghép déu khong thay d6i co
¥ nghia thong ké trong N60 (Hinh 24).
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Cu thé, duong kinh trung vi ciia nhom
HG-DUA tai N21 va N60 lan luot la
2,80mm (IQR: 2,59 - 3,42) va 3,01lmm
(IQR: 2,90 - 3,54), su khac biét nay
khong cé ¥ nghia thong ké (p = 0,4206,
kiém dinh Mann-Whitney; Hinh 24).
Tuong tu, duong kinh trung binh cua
nhéom mach ty than ciing duy tri 6n
dinh, lan luot 1a 1,77 + 0,19mm (N21)
va 1,73 £ 0,19mm (N60) (p = 0,7602,
T-test; Hinh 2B). Cac két qua do luong
nay phi hop véi nhitng quan séat dai thé
trén mau khi mo giai phidu bénh
(Hinh 2C).
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Hinh 2. Puong kinh mach ghép HG-DUA (A) va AG (B) tai cac thoi diém N21 va N60.
(C) Hinh anh trong mé khi ghép manh HG-DUA.
(1) Mach ghép trude khi mo clip. (2) Mach ghép ngay sau tai thong mach.
(3) N21. (4) N60 (ns: Khéng c6 y nghia thong ké).

4. Panh gia dic diém cAu tric mach
ghép trén hinh anh giai phiu bénh

Vé tinh trang dap tung viém tai chd,
mach tu than c6 su thAm nhiém ctua mot
s6 luong té bao viém, chu yéu 1a cac té
bao don nhan tap trung & 16p ngoai cung
cua mach miu va mé xung quanh tai
N21 (Hinh 4C, mii tén xanh). V&i
nhém HG-DUA, mirc d6 thim nhiém té

bao viém ¢ nhom nay tuong duong voi
nhom ching AG. Cac té bao viém ciing
chu yéu 1a t& bao don nhan va tap trung
¢ 16p 4o ngoai cua mach ghép (Hinh 4B,
miii tén xanh). Tai thoi diém N60, phan
g viém da giam di 1o rét. S6 luong té
bao viém thim nhiém giam dang ké, chi
con lai mot vai té bao don nhan rai rac

& ca hai nhom.
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Hinh 3. Hinh anh gidi phau bénh ctia mach HG-DUA va mach AG. (A) Hinh anh
nhuom H&E cta mach HG-DUA trudce ghép. (B) Nhuoém HE mach HG-DUA tai
cac thoi diém N21 (hang trén) va N60 (hang duéi). (C) Nhuém H&E mach AG
tai thoi diém N21 (hang trén) va N60 (hang dudi). (D) Nhuém hoa md mién dich
v6i khang thé vWF trén mach ghép HG-DUA tai N21 (bén phai)
va N60 (bén trai). (*: Long mach).

Vé qua trinh tai tao moé va té bao, &
thoi diém N21, nhom HG-DUA bit dau
thdy cac té bao hinh thoi (Hinh 3B, miii
tén do), c6 nhan dai dac trung cua
nguyén bao soi bat du xdm nhap tir mo
xung quanh vao ciu tric khung nén cua
mach ghép. Su thim nhiém cua cic té
bao hinh thoi nén rd rét hon nhiéu thoi
diém N60 (Hinh 3B, miii tén do). Cac té
bao nay da di chuyén sau hon vao thanh
mach, sép Xép song song v&i cac sQi
collagen cuia khung nén. Cac soi collagen
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bat mau hong trén nhuém HE tir dang
chun lugn song trudc ghép (Hinh 34)
thanh dang céc soi xép song song (Hinh
3B) cho thay qua trinh tai cau tric. Tai
thoi diém N21 trong nhém HG-DUA,
hinh anh phong dai cho thdy sy xuét
hién cuia mdt 16p té bao det, mong 1ot
trén bé mit long mach. Mic du 16p té
bao nay chua lién tuc hoan toan, nhung
hinh thai cua ching hoan toan phu hop
v6i té bao noi mo. O thoi diém N60, 16p
té bao ndi md nay co xu hudng tré nén
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hoan thién va lién tuc hon (Hinh 3B).
Két qua nay duoc khiang dinh ¢ hinh
anh nhudém hoa mé mién dich vé&i khang
thé Vwf v6i nhiing té bao det bat mau
nau o 16p 4o trong (Hinh 3D). O ca hai
thoi diém, khong thay su hinh thanh cac
mang vOi hod trong thanh mach trén
hinh anh nhuém HE.

BAN LUAN

Nghién ciru ctia ching t6i cho thay
mach ghép dong mach rén nguoi da khu
té bao, duoc gia cb bang lién két chéo
HG-DUA, c6 thé hoat dong hiéu qua
nhu vat liéu thay thé dong mach. Khi
duoc cay ghép trén mo hinh dong mach
chu bung ¢ chudt, mach ghép HG-DUA
da thé hién tinh tuong thich sinh hoc
cao, kha ning chong huyét khoi.

Vé khia canh tuong thich sinh hoc,
dir liéu mo hoc cho thdy dap tmg viém
cua nhom ghép HG-DUA tai N21 tuong
duong hoan toan voi nhom ghép tu than
va giam xudng murc i thiéu & N60. GA
vbn dugc dung rong rii trong van tim
sinh hoc nho vira gia c¢d vat liéu vira che
khuét epitope khang nguyén, nhung du
luong GA tu do c6 thé gay doc tinh va
voi hoa [6]. Bé giam rui ro, chung t6i ¢d
dinh mach ghép ¢ ndng d6 thap 13 0,1%
GA, rdi khir doc nhiéu budc bing
glycine. Phan tich m6 bénh hoc ¢ ca hai
thoi diém N21 va N60 déu cho thay
khong c6 bat ky dau hiéu ling dong
calci hay sy hinh thanh cidc mang voi

hoa trong ciu tric thanh mach ghép,
diéu nay hoan toan phu hop véi cac
nghién ctru trude day, von chi ra viée toi
vu héa quy trinh ¢ dinh va trung hoa
cac goc aldehyde du thira co thé bao
toan cac uu diém vé co hoc cia GA ma
van giam thiéu dugc doc tinh va nguy
co voi hoa [6]. Vi viy, GA t6i uu hoa
quy trinh van 13 lira chon kha thi khi can
tang cuong kha tinh chiu lyc cua vat ligu.

Phu heparin 13 chién luoc chdng
huyét khéi hiéu qua cho mach ghép
nhan tao duong kinh nho cling nhu vat
liéu tiép xac voi mau nhu van tim
[8, 10, 11]. Heparin mang dién tich am
manh, (rc ché ca hoat hoa tiéu cau 1an
hé théng déng méau qua phuc hop
antithrombin-III. Trong nghién cuu
nay, ty 1& thong sudt 100% trong N60
ctia nhém HG-DUA khang dinh 16p phu
heparin da bao vé bé mit ndi mo khoi
huyét khéi trong giai doan sém, trong
lac tai tao ndi mod dién ra. So véi cac
nghién ctru khac sir dung dong mach
cubng rén khir té bao [2, 3], két qua
trong nghién ctru ctia chung toi cho thay
ty 1€ thong mach dugc cai thién 10 rét.

Sy hinh thanh 16p ndi mo 1a yéu té
then cht dam bao su thanh cong lau dai
cua mach ghép [10]. Véi su xuét hién
ctia té bao ndi moé va nguyén bao soi
tham nhap & 16p 40 ngoai tir N21, diéu
nay cho thiy tiém ning tai ciu truc
mach mau cua mach HG-DUA.
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Tuy nhién, chung t6i cling nhan thay
mot s6 han ché nhat dinh trong nghién
ctru ndy. Thir nhat, thoi gian theo di
N60 1a twong ddi ngin, mic du di du dé
danh gia cac bién c¢6 soém nhu huyét
khdi cap, phan tng viém va sy bat dau
ciia qua trinh tai n6i mé hoa. Cac bién
chung dai han hon nhu phinh mach, voi
hoa hay ting sinh nd6i mac bénh 1y can
dugc danh gia trong nhitng nghién ctru
c6 thoi gian theo doi kéo dai hon. Tha
hai, nghién ctru dugc thyc hi¢n trén moé
hinh dong vat nho, khoe manh. Do do,
cac danh gia trén mo hinh dong vat 16n
hon sé& cung cap nhimng dir liéu tién 1am
sang co6 gia tri hon. Pdng thoi can co
thém céc danh gia vé tai té bao va chat
nén ngoai bao.

KET LUAN

Két qua nghién ctru cho thdy mach
ghép tir dong mach cudng rdn khir té
bao, ¢d dinh GA ndng d6 0,1% va phi
heparin (HG-DUA) dap ung day du cac
tiéu chi thiét yéu ctia mot mach ghép
duong kinh nhé vé tinh an toan, twong
thich sinh hoc. Nhitng dir kién nay cho
thdy tiém niang cia HG-DUA nhu vat
liu thay thé cho cdc mach ghép tong
hop hién nay nhung can nghién ctru
danh gia dai han hon.

Loi cdm on: Nhom tac gia xin cam
on Bo mén Phau thuét thuc hanh, thuc
nghi¢ém va B mon Sinh 1y bénh, Hoc
vién Quan y da tao diéu kién thuan loi
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ve€ co s& vat chat va ho trg chuyén mon,
cling nhu cac dong nghiép da dong gop
y kién cho nghién clru nay.
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