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TOM TAT

Muc tiéu: Téi wu héa quy trinh khir té bao tir ddng mach cubng rén ngudi (PMCR)
bang phuong phép déng-ré déng két hop truyén dung dich Sodium dodecyl! sulfate (SDS)
néng doé thdp nham tao gia thé vé bao mach méau nhé cé tinh tuong thich sinh hoc cao.

Déi trrong va phwong phdp: DMCR sau ba chu ky déng - rd déng duoc chia thanh
ba nhém: (Tx-0,3-A) ldc co hoc SDS 0,3% trong 6 gicr sau khi ngdm trong Triton X-100 24
gio, (Tx-0,3-P) truyén rira bang bom nhu déng véi SDS 0,3% trong 6 gicr sau khi ngdm
trong Triton X-100 24 gio, va (1-P) truyén rira bdng bom nhu dong véi SDS 1%. Céc méu
duoc dénh gia hiéu qué khir té bao bdng nhuém H&E, DAPI, dinh lwong DNA; bdo ton
ECM qua nhuém Masson, Alcian Blue, dinh Itrong collagen; va danh gia déc tinh co hoc.

Két qua: Nhém Tx-0,3-P dat hiéu qud khir té bao vuot trdi, bdo ton tét collagen,
GAGs va duy tri d&c tinh co hoc (d6 bén kéo 1899 + 242 kPa; dé bién dang téi da 1,18 + 0,05).
Nhoém 1-P géy tén thuong ECM nhiéu hon do SDS néng dé cao.

Két luan: Quy trinh truyén rira SDS 0,3% sau déng - rd déng la lwa chon téi wu dé
tao gia thé vé bao mach méau nhé tr DMCR, hira hen (rng dung trong tai tao mach
mau sinh hoc.

Tor khéa: Péng mach cubng ron, khir té bao, chat nén ngoai bao, sodium dodecyl
sulfate; mach mau nhé; déng - ra déng
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Subjects and methods: HUAs, after three freeze-thaw cycles, were divided into
three groups: (Tx-0.3-A) mechanical shaking with 0.3% SDS after Triton X-100 immersion
for 24 hours, (Tx-0.3-P) perfusion with 0.3% SDS after Triton X-100 immersion for 24
hours, and (1-P) perfusion with 1% SDS. Decellularization efficiency was evaluated using
H&E and DAPI staining, DNA quantification; ECM preservation was assessed via
Masson’s trichrome, Alcian Blue staining, and hydroxyproline assay; and mechanical
properties were evaluated.

Results: The Tx-0.3-P group showed superior decellularization efficiency, with
excellent preservation of collagen, GAGs, and mechanical properties (tensile strength
3232 £ 400 kPa; maximum strain 1.18 + 0.05). The group with 1% SDS caused more

ECM damage due to the high SDS concentration.

Conclusion: The 0.3% SDS perfusion following freeze-thaw preconditioning is the
optimal protocol for generating small-caliber vascular scaffolds from HUAs, with promising
potential for biomedical applications in vascular tissue regeneration.

Keywords: Human umbilical artery;, Decellularization; Extracellular matrix; Sodium
dodecyl! sulfate; Small-caliber blood vessels; Freeze-thaw.

1. DAT VAN BE

Bénh ly tim mach, bao gébm c& bénh
dong mach téc nghén, tiép tuc la nguyén
nhan hang diu gay t&r vong trén toan cau,
véi 17,9 triéu ca t& vong hang nam theo
b&o céo cta Tb chirc Y té Thé gi¢i (WHO).
Khoang 85% cac trwong hop tir vong nay
la do nhéi mau co tim va dét quy, va mot
phan ba trong s do6 xay ra & nhirng nguoi
dwéi 70 tudi [1]. M6t trong nhirtng thach
thre 16N trong diéu tri bénh Iy nay la viéc
khéi phuc tuan hoan mau qua nhirng mach
mau c6 dwong kinh nhé (< 6 mm), thwong
bang cach s dung cac doan ghép mach
mau ty than tr tinh mach hoac dong mach.
Tuy nhién, chi 40% bénh nhan cé du diéu
kién str dung mach mau tw than do han
ché vé tinh trang mach mau hoac bénh ly
nén [2]. Vat liéu tbng hop nhw ePTFE hay
Dacron da dwgc thir nghiém, nhwng ching
khéong dat hiéu qua trong ghép mach mau

nhd vi nguy co huyét khéi cao va thiéu tinh
twong thich sinh hoc [2], [3].

Tai tao mach mau nh& céng nghé khtr
té bao t» cac dong mach cubng rén
(PMCR) da tr& thanh mot gidi phap day
trién vong trong linh vuc kj thuat mé va y
hoc tai tao. Dong mach cubng rén cung
cp mét ngudn vang dbi dao, thuan tién va
dwéng kinh phu hop véi yéu cau cla cac
doan ghép mach mau nhd [3], [4]. Qua
trinh khir t& bao nham loai bd toan bd té
bao cling nhw cac thanh phan gay mién
dich trong déng mach, nhwng déng thoi
bdo tén ciu trGc va chirc nang clia chat
nén ngoai bao (CNNB), d&c biét 1a collagen
va elastin, nhitng thanh phan quan trong
quyét dinh tinh chat co hoc va kha nang tai
clu tric md cla gia thé vo bao [2], [3].
Nhiéu nghién clru da cho thay tiém ning
cla phwong phap nay trong phat trién cac
gia thé mach mau dwéng kinh nhd, véi cac
d&c tinh ndi bat nhw kha nang twong thich
sinh hoc cao, gidm nguy co huyét khdi va
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kha nang hd tro hinh thanh té bao ndi md
mai [4], [5], [6].

Trong nghién ctru trweéc day, Tuan-Mu
va cong suw (2020) da cai thién qua trinh
khtr t& bao tir ddng mach cudng rén bang
cach loai bd I&p abluminal khéng thadm
nwéc, qua do gia tang hiéu qua thadm thau
cta dung dich khir té bao 1% SDS va dat
dwoc khir hoan toan deoxyribonucleic acid
(DNA) trong vong 24 gio [4]. Cac nghién
ctru trwde day da bao cao hiéu qua khir té
bao & cac né‘mg dé SDS khac nhau, tw
0,1% dén 1%, nhwng cac tham sb cu thé
dé t&i wu héa van chwa rd rang ddi voi
mach mau dwong kinh nhé nhuw DMCR.
Mac du phwong phap nay giam thoi gian
SO V@i cac quy trinh truyén théng, thoi gian
24 gi van 1a moét thach thire dbi véi cac
yéu cau &ng dung lam sang nhanh chéng.
Phwong phap déng - ra dong dwoc biét
dén véi khd ndng lam v& mang té bao
thédng qua hinh thanh cac tinh thé bang noi
bao, gilp tang tinh thAm cta mé dbéi voi
cac chét tay rira & giai doan sau [7].

Trong bdi cadnh d6, ching t6i dé& xuét
két hop s dung phwong phap déng - ra
dong theo chu ky lam bwéc x&r ly so bd
trwdc khi ap dung déng thoi ky thuat
perfusion véi dung dich SDS. Cac théng sb
sau khir t& bao sé dwoc danh gid qua
nhiéu khia canh, bao gdbm mé, céu tric
chéat nén ngoai bao (CNNB) va cac déc tinh
co hoc nham tim ra néng dd téi wu

2. DOl TUONG VA PHUGNG PHAP NGHIEN CUU

2.1. Béi tuogng nghién clu

DPong mach cubng rén nguoi.

2.2. Phuong phap nghién ctu

* Loai bd té bao déng mach cuéng rén
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DMCR dai 5 cm dwgc bao quan trong
dung dich PBS c6é bd sung 0,1% (w/v)
ethylenediaminetetraacetic acid (EDTA),
déng lanh & nhiét do -80°C sau d6 ra dong
nhanh & 37°C. Quy trinh nay dwoc thwc
hién 3 chu ky. Sau dé, cac mau dwoc riva
hai 1an bang nwéc cat. Cac dong mach da
qua x& ly déng - ra déng dwoc phan ngau
nhién thanh ba nhom dé thwc hién xt ly
theo cac phwong phap khac nhau:

- Nhém Tx-0,3-A (n = 5): Ngadm trong
Triton X-100 (Tx-100) 24 gi& sau do, sau
do6 dwoc lac (agitation) trong dung dich
SDS 0,3 %, EDTA 25 mM chu ky 100
vong/phat trong 6 gid.

- Nhém Tx-0,3-P (n = 5): Ngadm trong
Tx-100 24 gi¢ dung dich SDS 0,3%, EDTA
25 mM duwoc truyén (perfusion) qua léng
mach bang hé théng bom nhu déng 1 Hz,
lwu lwong 30 mi/phdt, &p lwc truyén 10 £ 5
mmHg trong 6 gi& [8].

- Nhém 1-P (n = 5): Mach dwoc truyén
(perfusion) truc tiép véi SDS 1%, EDTA 25
mM bang hé théng bom nhu déng véi
thong sb cai dat nhw nhém Tx-0,3-P [4].

Sau do, cac mau duwoc rira sach béng
PBS trong 24 gi& (thay dung dich mdi 4
gi®) dé loai bé SDS dw, sau d6 dwgc ngam
trong nwdc cat bdo quan & 4°C dé danh
gia cac dac diém nghién ctu.

Péng mach cubng rén khong xir ly
(CRT) (n = 3) duwgc sk dung lam ddi
ching.

* Pdnh gia hiéu qua khi té bao

e Danh gia md hoc

Hiéu qua kh» té bao cla cac nhém xi
ly dwoc danh gia thong qua danh gia cau
tric mo hoc. 5 mau mdi nhém, mdi doan

dai 1 cm dwoc cb dinh trong formalin 10%
tai nhiét do phong trong 24 gi¢, sau dé rira
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PBS, khir nwéc tuan ty bang ethanol ting
dan (70 - 100%) va lam trong bang xylene.
Mau dwoc dic paraffin va cat lat day 5 um.
Cac lat cat dwoc khr paraffin, tai hydrat
héa qua day ethanol gidm dan va rira bang
nwéc cét.

Céac tiéu ban dwoc nhudm H&E dé
danh gia nhan té bao va clu tric chung;
Masson’s Trichrome dé& quan sat sw bao
ton soi collagen va Alcian Blue dé& phat
hién glycosaminoglycans (GAGs). Sau
nhuém, cac mau dwoc quan sat bang kinh
hién vi quang hoc dé& danh gia mc do loai
bo té bao va sy bao tdn clu tric chat nén
ngoai bao (CNNB).

e Nhudém DAPI

Sau khi dwoc cét lat day 5 um, khor
paraffin va tai ngdm nwéc, mdi nhém (n =
5) nhudém véi dung dich DAPI ((4',6-
diamidino-2-phenylindole) & néng dd 1
ug/ml trong boéng téi trong vong 10 phut,
sau d6 quan sat dwoi kinh hién vi huynh
quang (Nikon Eclipse Ci).

e Danh gia dic diém siéu clu tric
bang kinh hién vi dién t& quét (Scanning
Electron Microscopy - SEM)

2 mau mé bét ky tr méi nhdm, mdi mau
dai 5 mm dwoc xé doc dé bo 10 Ibng mach,
sau do dwoc cd dinh trong glutaraldehyde
2,5% (trong PBS, pH = 7,4) & 4°C trong 24
gi®, sau do6 rlra bang PBS va cb dinh tiép
bang Osmium tetroxide 1% trong 1 gi&". Mau
dwoc khir nwéc tuadn ty bang ethanol tang
dan (30% dén 100%), méi bwéc 15 phat, va
lam kho téi diém t&i han bang CO,. Sau do,
mau dwoc gan Ién phién dan va phu vang
bang may phd sputter. Quan séat hinh anh
bé mé&t md dwoc thwe hién bang kinh hién vi
dién t&r quét.

e bDanh gia co hoc

DPé danh gia cac dac tinh co hoc cua
dong mach cuéng rén sau khir t& bao, 5

mau mdi nhdm dwoc cat thanh doan hinh
tru c6 chiéu dai khodng 4 mm. Cac mau
dwoc ngam trong dung dich PBS & 37°C
trong 30 phut trwdc khi tién hanh do dac.
Th& nghiém kéo cang dwoc thwc hién
bang may co tinh QC-506B1 (Qctech - Dai
Loan). Hai dau mau duwoc cd dinh bang
kep c6 16t gidy nham nham tranh trwot
trong qua trinh kéo, thiét 1ap preload 0,1 N
v&i tbc do kéo 7 mm/phut.

- Ung suét chu vi dwoc tinh theo céng
thwre:

.

R S
Trong do:

0q. rng suét chu vi (circumferential
stress), don vi: kPa

F: lwc tac dung (N)

Lo chiéu dai m&u vong (mm)

t: d6 day thanh mach mau (mm)

Do bén kéo (ultimate tensile strength)
dworc tinh khi F dat gia tri lon nhét

- Do bién dang téi da duwoc tinh theo
cbng thure:

Trong dé:

¢: D6 bién dang tbi da (max strain)

Dr. dwérng kinh vong tai diém doet

Di: dwdng kinh vong ban dau (tai
preload 0,1 N)

¢ Dinh lwgng collagen

Ham Iwgng collagen trong mé mach
mau dwoc xac dinh gian tiép théng qua
dinh lwgng hydroxyproline theo phwong
phap Stegemann va Stalder (1967). Mau
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mo (n = 3 mbi nhom) sau khi lam khé dwoc
thay phan trong HCI 6 N tai 110°C trong 18
- 24 gi®. Dich thiy phan dwoc trung hoa va
phan tng véi chloramine-T dé 6 xy hoa
hydroxyproline, sau dé duwgc thém thubc
thtr Ehrlich (DMAB) va G & 60°C trong 15
phit d& tao phlrc mau. Cwong dd mau
dugc do & budc séng 560 nm bang may
quang phd, so sanh véi dwong chuén
hydroxyproline. Ham lwgng collagen duwoc
wédc tinh bdng cach nhan hydroxyproline
voi hé sb6 7,4,

* Pao ddirc nghién ciru

Mau dong mach day rén dwoc cung
cap bdi dé tai VINIF.2020.DA0, tuan thd
Tuyén ngbn Helsinki.

* Phan tich thong ké

Phan tich théng ké duwoc thwc hién
bang phdn mém GraphPad Prism (phién
ban 8.4). Gia tri cac nhom dwoc so sanh
bang phan tich phwong sai mét chiéu (one-
way ANOVA) kém theo phép thr hau
nghiém Tukey (Tukey's post hoc test) néu
tuan theo phan phéi chuan hoéc kiém dinh
Kruskal-Wallis véi phép th&r hau nghiém
Dunn (Dunn’s multiple comparisons test)
khi gia tri khéng tuan theo phan phdi
chudn. Mt&c y nghia théng ké dwoc thiét
lap tai p < 0.05.

3. KET QUA
3.1. Hiéu qua khi t&€ bao qua mé hoc

CRT
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Hinh 3.1. Panh gia hiéu qua khir té bao bang nhuém H&E (A), scale bar = 20 ym, miii tén
xanh chi cac nhan té bao con sét lai, miii tén doé chi cac diém bong/ dirt gdy soi collagen.
Hinh anh nhudém DAPI trén mé dong mach cuéng rén ngwoi (B), scale bar = 50 pm va dic

diém siéu cau trac bang SEM (C), scale bar = 10 pm.

Két qua nhuém H&E cho thdy sy khac
biét rd rét gitra cac nhom x& ly vé mirc dod
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loai bé té bao va tinh trang ton thwong mod
hoc. Nhém Tx-0,3-A méc du da loai bd phan
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I&n té bao, van quan sat thAy mét sb nhan
con sét lai, chd yéu ndm sau trong 16p 4o
githa (mdi tén xanh). Bang chu y, nhom Tx-
0,3-P thé hién hiéu qua vwot trdi khi gan
nhw khéng con dau hiéu cia nhan té bao,
ddng thoi ciu tric md dwoc bao ton tdt,
khong phat hién tén thwong tai thanh mach.
Ngwoc lai, nhém 1-P tuy dat hiéu qua loai
bd té bao twong dwong nhém Il, nhwng lai
xuat hién cac vung tén thwong mé hoc
(Hinh 3.1A, mii tén dd), bao gébm bong tréc
I&p mang day va phan ra s¢i collagen thanh
mach, cho thay tac dung phu ctia néng do
SDS cao dén céu tric CNNB.

Két qud nay duwoc cling cb bdi hinh
anh nhuém DAPI (Hinh 3.1B). Nhém CRT
hién thi tin hiéu huynh quang manh véi
nhan té bao phan bd ré rang, trong khi

nhom Tx-0,3-A van con tin hiéu mé rai rac
- xac nhan hién twong sét DNA. Nhém Tx-
0,3-P cho thay sy gidam manh tin hiéu, gan
nhw khong con hién dién nhan té bao,
phan anh qua trinh kh&r hoan toan hiéu
qua. O nhém 1-P, tin hiéu DAPI ciing bién
mat gan nhw hoan toan. Nhw vay, nhéom
Tx-0,3-P can bang hiéu qua khir té bao cao
v&i kha nang bao tén cAu trac mo.

Trén hinh anh SEM, nhéom Tx-0,3-P va
1-P cho thay da loai bé dwoc hoan toan I6p
ndi mac mach mau, trong khi nhém Tx-0,3-
A van con sét lai mot sb té bao (mii tén do
hinh 3.1C)

3.2. Pac diém vi cdu tric va chat nén
ngoai bao bao tén

e Thanh phan collagen

A
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Hinh 3.2. Panh gia sw bao ton collagen trong dong mach sau khir té bao théng qua nhuém
Masson’s Trichrome (A), sacle bar = 100 yum va dinh lwong collagen (B), *: p < 0,05 so v&i
nhém chirng (CRT), #: p < 0,05 so v&i nhém 1-P.

Két qud nhuém Masson’s Trichrome
cho thdy sw khac biét dang ké vé mirc do

bdo tdn soi collagen gitva cac nhém. O
nhém dbi chirng (CRT), mau nhudém xanh

101



TCYHTH&B sb 3 - 2025

p-ISSN 1859 - 3461
e-ISSN 3030 - 4008

lam dac trwng cho collagen dwoc phan bd
day d&c, déng déu trong toan bd Iép 4o
gilra va 4o ngoai, phan anh cau tric mod
lién két binh thwérng ctia ddng mach cubng
rbn. Trong nhém Tx-0,3-A va Tx-0,3-P,
mau nhudm xanh van dwoc bao ton kha rd,
mac du c6 sy gidm nhe vé mat do tai mot
s6 vung, cho thdy phan Ién céu trac
collagen van nguyén ven. Trong khi do,
nhém 1-P mac du van con hién dién
collagen, nhwng mau nhuém nhat hon va
c6 dau hiéu phan manh.

Két qua dinh lvong collagen cling cb
cac quan sat mé hoc néu trén. Cu thé, ca
hai nhém Tx-0,3-A va Tx-0,3-P déu c6 murc
collagen cao hon dang ké so véi nhém ddi
chirng, trong d6 nhém Il dat mdre trung binh
gan 40 mg/g md khd. Diéu nay phu hop voi
gid thuyét rdng qua trinh khir t& bao gitp
loai bd protein té bao va lam giau ty |é thanh
phan chat nén ngoai bao twong dbi, trong

khi collagen dwoc bao ton. Ngwoc lai, nhém
1-P ghi nhan muic collagen thdp hon dang
ké so v&i nhém | va |l (p < 0,05), phan anh
s méat mat collagen.

e Thanh phan glycosaminoglycans

Két qua nhudém Alcian Blue cho thay
sy khac biét r6 rét vé mic do bao ton
glycosaminoglycans (GAGs) gilra cac
nhém (Hinh 3.3). Trong nhém dbi ching
(CRT), mau xanh lam dac trwung cia GAGs
dwoc phan bd dam nét, ddng déu khap 16p
4o gitka cla thanh mach, cho thdy moé
nguyén ban van gitr dwoc thanh phan nén
ngoai bao day dd. & nhém Tx-0,3-A va Tx-
0,3-P, tin hiéu xanh lam van con rd rang,
mac du co hién twogng gidam nhe mat do,
cho thdy mot phan GAGs bj rira tréi nhwng
van gitr lai twong déi. Ngwoc lai, nhém 1-P
thé hién tin hiéu xanh lam nhat hon ro rét
so v&i cac nhém con lai.

CRT Nhém Tx-0,3-A

Nhém Tx-0,3-P Nhom 1-P

Hinh 3.3. Panh gia sw bao tén glycosaminoglycans (GAGs) trong déng mach cudng rén
ngwi trwdc va sau khir té bao bang nhudém Alcian Blue, scale bar = 100 ym. Cac thanh
phan GAGs dwo'c nhudm mau xanh lam dic trwng, phan anh mat dé va sw phan bé cta chéat
nén ngoai bao trong mé

3.4. Tinh chat co hoc

Két qua khao sat do6 bén kéo cho thay
nhom x& ly truyén rira véi SDS 0,3% (Tx-
0,3-P) sau tién xt ly déng-ra dong dat gia
tri cao nhat (3232 + 400 kPa), tdng co y
nghia théng ké so véi dbi chirng (1656 +
391 kPa, p < 0,001) cling nhuv so v&i cac
phwong phap con lai, bao gdm lrc don
thuan véi SDS 0,3% (2289 + 579 kPa) va
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truyén rira SDS 1% (1632 + 374 kPa). Pac
biét, nhém truyén rira bang SDS 1% cho
két qua khong cai thién so véi dbi ching,
tham chi con thdp hon nhém Tx-0,3-P rét
ro rét.

Vé d6 bién dang téi da, tt ca cac
nhoém sau x ly déu gidm so véi nhom
CRT. Cu thé, nhém dbi chirng CRT cé dd
bién dang téi da trung binh 1a 1,74 + 0,10,
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trong khi d6 cac nhém x& ly ghi nhan sy
giam ro rét: Nhém Tx-0,3-A (1,13 £ 0,19),
nhom Tx-0,3-P (1,18 + 0,05) va nhém 1-P
(1,18 £ 0,26). Trong d6, nhédm Tx-0,3-P cé
sy gidm dang ké do bién dang tbi da so voi
CRT (p = 0,0319). Két qua nay phan anh
réng qua trinh khtr t& bao, du duy tri tot o
bén kéo, nhung cé anh hwéng nhét dinh
dén dd dan hdi cia md do méat di mot sbé
thanh phan dan hdi trong CNNB. Trong
biéu d6 twong quan gitra (ng suét - bién
dang (hinh 3.4C) & pha collagen wu thé
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(phan biéu d6 dwoc td dam) cé thé thay 2
nhém Tx-0,3-A va Tx-0,3-P c6 do déc phan
tuyén tinh ting dang ké so v&i CRT, biéu
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Hinh 3.4. Panh gia dic tinh co’ hoc ciia mé déng mach cudng rén nguei
trwérc va sau khiv té bao

(A) D6 bén kéo (tensile strength) trung binh cda cac nhém mé.
Dir liéu biéu dién dwéi dang trung binh + SD.

(B) Bién dang tbi da (maximum strain) ciia cac mau. D@ liéu biéu dién dwdi dang trung vi.

(C) biéu d6 ng suat-bién dang (stress-strain curve)
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4. BAN LUAN

Trong moi quy trinh khir t& bao, muc
tiéu chinh 1a gidm thiéu cac thanh phan
mién dich con sét lai déng thoi duy tri tinh
toan ven clia ciu tric chat nén ngoai bao
(ECM) va kha ning co hoc ban dau [9].
Trong nghién clu nay, viéc két hop
phwong phap déng - ra déng va ngam
trong Tx-100 v&i phwong phap truyén rira
lién tuc & nbéng d6 thap SDS (0,3%) mang
lai hiéu qua tdi wu dé khir té bao tr dong
mach cubng rén nguoi (HUAs). Quy trinh
nay khoéng chi dat hiéu qua cao trong loai
bd t& bao va DNA ma con bao tdn dwoc
céu tric nén ngoai bao (ECM), dic biét la
collagen va glycosaminoglycans (GAGSs),
tr d6 duy tri tbt cac dac tinh co hoc can
thiét cho gia thé vo bao mach mau nhd. Két
qua nay twong thich vé&i nghién clru cla
Cheng va cOng sw (2019) trén dong mach
canh lon truyén rlra SDS néng dd thap sau
doéng - rd déng khéng nhirng khéng lam
gidm ma con co thé ting cudng d6 bén
kéo clla mach mau, trai ngwoc voi cac
phwong phap dung SDS cao hoac enzyme
dé lam gidm src chiu kéo hoac lam mé
crng, kém thich hgp cho wng dung mé
ghép [7]. Tién x& ly bang phwong phéap
dong - ra déng doéng vai trd then chét trong
qua trinh khir té bao.

Theo Cheng va cong sy (2019), qua
trinh dong lanh & -80°C va ra dong nhanh
& 37°C tao ra cac tinh thé bang néi bao
lam v& mang té bao va mé réng khoang
gian bao, qua d6 tang tinh thAm cta mé
ma khéng anh hwéng dang ké dén cau
trac ECM [7]. Diéu nay tao tién dé thuan
loi cho cac tac nhan kh& té& bao tham
nhap sau hon vao cau tric mé trong cac
bwérc tiép theo.
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Nghién clu cia Tuan-Mu va cdng sy
(2020) mé ta quy trinh khtr té bao DPMCR
st dung phwong phap truyén rira hodc lac
co hoc vo&i dung dich SDS 1% kéo dai t&i
24 gi®, trén cac mau da x& ly loai bé 16p do
ngoai [4]. Mac du quy trinh nay cho hiéu
qua loai bé DNA hoan toan, viéc s&r dung
SDS néng d6 cao trong thdi gian dai duoc
ghi nhan 1a c6 thé lam tén thwong cAu tric
nén ngoai bao & mirc dd dang ké, dac biét
la collagen va cac thanh phan khac cla
ECM. Phwong phap tryén rira véi ap suéat
10 £ 5 mmHg dwogc chirng minh tao dong
chay déi lwu xuyén thanh mach [4], tr d6
tao ra lyc cat xen k& giup "rtra tréi" hiéu
qud cac manh v& té bao. Két qua nay
twong ddng véi nghién clru ciia Nguyen va
cong sw (2024) khi str dung bioreactor
perfusion gilp giam thoi gian xr ly tir 72
gi& xubng 24 gio [10]. Viéc loai bd I&p
abluminal khéng thAm nuéc theo Tuan-Mu
va cong su (2020) da dwoc thay thé bang
co ché tang tinh thdm qua déng - ra dong.

M6t sb nghién ctu cung linh vuc cho
thdy SDS ndng doé cao thwong dan dén ton
hai vi cdu trac, lam gidm dd bén co hoc
cling nhu tiém nang sinh hoc clia gia thé
mach mau [9], [10]. Nghién clu cla
Rodriguez-Rodriguez (2019) tién hanh trén
dong mach cudng rén nguoi khéng bao
quan déng lanh v&i 1% Triton X-100, 0,1%
SDS va 1% SDS cho thay Triton X-100 lam
sach té bao khong triét dé&, van con sét hat
nhan va gay tbn hai rd rét 1én soi dan hoi
cung giam lwong collagen. Ngwoc lai, SDS
- dac biét & mirc 0,1% - vira loai bé hoan
toan nhan té bao vira bdo tén tét cac thanh
phén ECM nhu collagen, elastin va laminin,
song thoi gian x&r ly mach lai khéng dwoc
tac gid dé cap dén. SDS 1% van loai bd té
bao hiéu qua nhwng gay giam elastin va
collagen nhiéu hon SDS 0,1% [11] .
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Xu hwéng ap dung SDS néng dd thap
phdi hop vé&i cac ky thuat vat ly nham can
bang tdi wu gitra hiéu qua loai bd té bao va
bdo tdn ECM dwgc chd y thoi gian gan
day. Bon ct, nghién clru cua Nguyen va
cong sw (2024) trén ddng mach canh lon
chi ra rang st dung SDS 0,3% két hop
dong - ra dong va truyén rira trong 24 gio
da dat hiéu qua loai bd té bao (DNA con lai
< 50 ng/mg), trong khi van bao tén cau tric
ECM, khong lam thay dbi dang ké cac tinh
chat co hoc va hé tro tot cho tai tao ndi moé
[10]. Trong nghién clru nay, tac gia s
dung hé théng Bioreactor dé& truyén rira,
trong khi d6 chung téi chi str dung hé théng
bom nhu déng va truyén rira trong 6 gid»
mang lai tinh don gian cho quy trinh xd ly.
Sw khéac biét trong thdi gian truyén rira co
thé dén tir dic tinh céu tric mé cla tng
loai mach khac nhau.

M6t dac diém tha vij trong nghién cwu
cta chung téi dé la méc du dworc tién xir ly
bang déng - ra déng, ngdm trong Trition X-
100 trong 24 gi® va truyén rira trong 6 gio,
cac mau mach thuéc nhém nay lai c6 dd
bén kéo cai thién do bén kéo (3232 + 400
kPa) so v&i md nguyén ban (1656 + 391
kPa). Su gia tdng d6 bén kéo nay co thé
duwoc gidi thich b&i ba co ché chinh: (1)
viéc loai bd té bao co tron lam tdng mat do
twong ddi cta collagen trong mé; (2) qua
trinh khir t& bao nhe nhang gitr dwoc ciu
tric sgi collagen nguyén ven va mang lwéi
elastin va (3) c6 thé xay ra hién twong
"crosslinking tw nhién" gilta cac soQi
collagen sau khi loai bd protein té bao.
Cheng va cdng sy (2019) cling ghi nhan
hién twong twong tw trén dong mach canh
lon, cho thdy phwong phap déng - ra dong
két hop SDS nbéng dd thdp khong chi
khéng lam gidm ma con cé thé tang cwong
d6 bén kéo ctia mach mau [7], [12].

Sy giam do bién dang va tang do cirng
cla mach sau xt ly khtr t& bao cé thé
dwoc gidi thich théng qua cac co ché
chinh.

Th nhét, viéc loai bé hoan toan té bao
co tron, thanh phan chiém 30 - 40% thé
tich thanh mach, da lam méat di tinh hap
phu lwc sinh Iy, khién chat nén ngoai bao
(ECM) tré nén ctrng hon [7].

Tht hai, qua trinh tai td chirc collagen
va elastin déng vai trd then chét: SDS néng
dd thap (0,3%) kich thich hién twong
"crosslinking ty nhién" gilba cac soi
collagen, lam tdng mat doé soi, dong thoi
gay phan manh elastin dan dén gidm 35%
dd dan héi [7].

Tht ba, phwong phap déng - ra déng
(-80°C/ 37°C) gay co rut sgi collagen va
gidm dd &m ECM mudule dan hoi.

The tw, sy suy giam
glycosaminoglycans (GAGs) - thanh phan
gilr nwdc va diéu hoa tinh mém déo cla
ECM - do tac dong cla chét tay da lam kho
céu tric mo. Két qua vé do bién dang tbi
da va do clrng clia mau mach twong déng
v&i nghién clru cua Tuan-Mu va cdng sy
(2020) khi ghi nhan gidm 35% do bién
dang sau khi loai bd I&p abluminal [4], va
Mallis va cdng sy (2020) khi bao cao tang
40% d6 clrng do mat GAGs [13]. Mac du
dd cwng tang giup mach chiu dwgc ap lwc
huyét dong cao (> 300 mmHg), nhwng né
lam giam dé gian né& (compliance), tr dé
c6 thé gay béat twong ddng co hoc voi
mach chl, dan dén nguy co tan san noi
mac [7].

5. KET LUAN

Nghién ctu nay da ching minh réng
viéc két hop ky thuat déng - ra déng voi
truyén rira c6 ap lwc dung dich SDS ndng
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do thap (0,3%) la phwong phap téi wu dé
khtr t& bao ddng mach cubng rén nguoi
(BMCR).

Quy trinh nay khéng chi dat hiéu qua
cao trong viéc loai bd t& bao va DNA, ma
con bao tdn ciu tric chat nén ngoai bao
(CNNB), dac biét la collagen va
glycosaminoglycans, qua dé duy tri tét cac
dac tinh co hoc can thiét cho scaffold mach
mau nhd. Két qua nghién clru cung cép
thém bang chirng quan trong cho tinh kha
thi cGa viéc wng dung déng mach cudng
rébn vd bao nhu 1a gia thé tiém nang trong
ky thuat mé va tai tao mach mau, mé ra
trién vong 1&n cho cac (rng dung lam sang
trong twong lai. Tuy nhién, cac nghién ctru
tiép theo can tap trung vao danh gia kha
nang tai tao néi mod, cac thir nghiém ex
vivo va in vivo, cling nhu khao sat chi tiét
hon vé cac théng sb xir ly dé& hoan thién
hon nira chéat lwong va hiéu qua rng dung
cla scaffold.
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