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Tém tat

M6 cubng rén ngudi, dic biét 13 thach Wharton (Wharton’s jelly - WJ), 13 ngudn mé giau t& bao géc trung moé
(mesenchymal stem cells - MSCs), cac yéu t8 ting trwdng va chat nén ngoai bao, vdi titm nang (rng dung rong
rii trong y hoc tai tao va diéu trj Iam sang. Nh& kha néng biét hda da dong, didu hoa mién dich va tiét cac yéu to
sinh hoc, MSCs tir cudng rén dugc xem |3 ngudn t& bao trién vong trong diéu tri cdc bénh ly viém, man tinh, thodi
hoa cling nhu t6n thuong cdp tinh.

Viéc bdo quan mé cudng rén hiéu qua ddéng vai trd then chét trong viéc duy tri chat luvong té bao va ciu tric
md phuc vu cho nghién cru va rng dung diéu tri. Bai tdng quan nay trinh bay cac phuong phap bao quan mo
cudng ron hién dang duoc 4p dung, bao gdbm bao quan lanh ngdn han, bao quan lanh sau dwéi dang nguyén mo
hodc mo cat lat, thly tinh héa va sy ddng khd. Dong thoi, cac yéu té anh hudng dén hiéu qua bdo quan nhu thoi
gian thu nhan mo, diéu kién vé trung va téc dd dong — rd déng cling dwoc phan tich.

Bén canh d¢, bai viét cap nhat cac rng dung |am sang clia md cudng rén sau bao quan trong diéu tri cac bénh
ly viém, tw mién, tén thuong than kinh, vo sinh va hd trg tai tao md, cling nhu tiém nang nghién clru trong phat
trién cdc gid d& sinh hoc, exosome va céc ché pham sinh hoc thé hé mdi. Bao quan mé cudng rén duoc xem 13
Iinh v cé y nghia chién lwoc trong y hoc tdi tao va ca thé héa, trong dé viéc chudn hda cic phuong phéap bao
quan va xay dung hé thdng ngan hang mé |a can thiét nham dap &ng nhu cau &ng dung Iam sang va nghién ctru
trong tuong lai.

Tir khéa: mé cudng rén, thach Wharton, béo qudn mé, bdo qudn lanh séu, t€ bao géc trung mé, y hoc tdi tao.
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Abstract

Human umbilical cord tissue, particularly Wharton’s jelly (WJ), is a rich source of mesenchymal stem cells
(MSCs), growth factors, and extracellular matrix components, with broad potential applications in regenerative
medicine and clinical therapy. Owing to their multilineage differentiation capacity, immunomodulatory
properties, and ability to secrete bioactive factors, umbilical cord—derived MSCs are considered a promising
cell source for the treatment of inflammatory, chronic, degenerative, and acute injury—related diseases.

Effective preservation of umbilical cord tissue plays a pivotal role in maintaining cellular quality and tissue
architecture for both research and therapeutic applications. This review summarizes current approaches
for umbilical cord tissue preservation, including short-term cold storage, long-term cryopreservation of
whole tissue or tissue slices, vitrification, and lyophilization. In addition, key factors influencing preservation
outcomes, such as tissue procurement time, sterile conditions, and freezing—thawing rates, are analyzed.

Furthermore, the review updates the clinical applications of preserved umbilical cord tissue in the
management of inflammatory and autoimmune diseases, neural injuries, infertility, and tissue regeneration
support, as well as its research potential in the development of biological scaffolds, exosomes, and next-
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generation biologic products. Umbilical cord tissue preservation is considered a strategic field in regenerative
and personalized medicine, in which the standardization of preservation protocols and the establishment of
tissue banking systems are essential to meet future clinical and research demands.

Keywords: umbilical cord tissue, Wharton’s jelly, tissue preservation, deep freezing, mesenchymal stem

cells, regenerative medicine.

1. DAT VAN BE

Hién nay, sy phat trién manh mé& clay hoc tai tao
va liéu phap mién dich d3 lam gia tdng nhu cau tim
ki€ém ngudn té€ bao gbc ¢ dac tinh sinh hoc vuot trdi,
an toan va dé tiép can. Mo cudng rén ngudi, déc biét
Ia thach Wharton giau té bao géc trung md (MSCs),
dang dwoc chirng minh 1a mét ngudn nguyén liéu
sinh hoc day tiém nang [1].

So vé&i té bao gbc trung mé phan 1ap tir thy xuwong
hodc md m&, MSCs c6 ngubn géc tir thach Wharton
(WJ-MSCs) c6 nhiéu wu diém vuot troi. Quy trinh thu
nhan WJ-MSCs hoan toan khéng xam 1an, khong gay
dau cho me hodc tré so sinh. Bac biét, WJ-MSCs cé
t6c d6 tang sinh cao, d6 6n dinh di truyén tot trong
nudi cay dai han, va kha nang tuwong thich mién dich
n6i troi. Nhitng dic tinh nay khién WJ-MSCs tr&
thanh ngudn té bao tiém nang cho liéu phap té bao
[2-4]. Trong bdi cdnh nghién cru va rng dung y hoc
tai tao, viéc bao quan md cudng rén hiéu qua va lau
dai nham duy tri chirc nang sinh hoc 13 yéu cau thiét
yéu. Cac phuong phap hién duwoc dp dung bao gém
bao quan lanh ngédn han, bao quan lanh sau toan bd
m&, bao quan lanh sau m6 d3 cat lat, hodc bdo quan
rieng phan thach Wharton. M6i phuwong phap déu
c6 nhirng wu va nhuoc diém riéng, tac dong truc tiép
dén kha nang phuc héi va hoat tinh sinh hoc cta té
bao sau ra dong [4].

Bai tong quan nay nham hé thdéng hda cac
phuong phdp bao quan mé cudng rén ngudi hién
nay, tp trung vao bao quan lanh sdu thach Wharton,
doéng thoi danh gid hiéu qua bdo tén mé va té bao
sau qua trinh bdo quan, cap nhat cac &ng dung lam
sang va tiém nang nghién clru trong Iinh vuc y hoc
tai tao va lieu phap mién dich. Bai viét duoc thuc
hién bang cach t6ng hop cac nghién clru dwoc cong
b6 trong giai doan 2010-2025 trén PubMed, Scopus
va Google Scholar, vdi cac tir khda lién quan dén bao
quan mé cudng rdn, thach Wharton, bao quan lanh
sdu va thay tinh hda.

2. TONG QUAN VE MO CUONG RON NGU'O1

Cubng rén dai khoang 50-60 cm va cé dudng
kinh tir 1,5 dén 2,0 cm [5]. V& mat mé hoc, mat ngoai
cla cudng rén duoc bao phd bdi mang 6i, trong khi
phan bén trong 1a md lién két nhay biét hda tir trung
mo, duoc goi la thach Wharton, giau proteoglycan,
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collagen typ I, Ill va IV, fibronectin va laminin. Cac
thanh phan nay tao nén mot chat nén ngoai bao
(ECM) cé chirc ndng bao vé cac mach mau va hd tro
hoat déng trao ddi chat [1,6]. Cubng rén chira hai
doéng mach va mot tinh mach phat sinh tir trung mo
tai chd va dugc bao boc bdi Iép thach Wharton ¢6 tac
dung chéng lai céc ap lwc co hoc [4].

Cac té bao gdc trung mé tlr cudng rén, dac biét
13 tir thach Wharton, thé hién tiém ndng biét hda da
dong thanh nhiéu loai t&€ bao khac nhau nhu té bao
xuong, sun, md, co, ndi mo va than kinh [1,2,6]. Bén
canh kha nang biét héa, MSCs con dong vai trd quan
trong trong diéu hoa mién dich. Ching cé kha ning e
ché hoat d6ng cla céc té bao T va té bao NK, Iam gidm
s tiét cac cytokine tién viém nhu interleukin-2 (IL-2)
va interferon-gamma (IFN-y), déng thoi thic day san
xuat cac cytokine khang viém nhu interleukin-10 (IL-
10) [5]. Dac diém mién dich ndi bat clla MSCs cuéng
rén 13 khong biéu hién phan tlr phirc hop hdoa hop mé
chinh (MHC) 1&p 1l va cac phan tir déng kich thich nhw
CD80 va CD86, tir do lam giam nguy co thai ghép khi
cdy ghép dj gen [3]. Ngoai ra, MSCs cudng rén con tiét
ra nhiéu yéu t6 tang truwdng quan trong nhu yéu td
tang trudng ndi md mach mau (VEGF), yéu t6 tang
trwdng t€ bao gan (HGF), yéu té tang trwdng bién
d6i beta (TGF-B) va yéu té tang trwdng giéng insulin
(IGF), gép phan thuc ddy qua trinh slra chita md va
tan sinh mach [1,2,6]. Dac biét, cdc MSCs phan lap tir
thach Wharton cé kha nang tiét ra cac tui ngoai bao
(exosomes) chira nhiéu phan t&r hoat tinh sinh hoc
nhu cytokine, chemokine va céc yéu td tang truwéng.
Nhirng tdi ngoai bao nay déng vai trd thiét yéu trong
viéc dieu hoa dap rng mién dich, ¢rc ché viém va kich
thich tai tao m6 théng qua céc co ché truyén tin hiéu
can tiét va twong tac té€ bao—té bao [7-10].

So v&i MSCs ¢6 ngudn gdc tir ty xwong va moé md,
MSCs phan lap tir thach Wharton s& hitu nhiéu wu
thé& n&i bat vé mit sinh hoc va kj thuat. Viéc thu nhan
cudng rén sau sinh 13 quy trinh khong xam 1an, khéng
gay nguy co cho ngudi hién va cung cap ngudn md 6n
dinh, it chiu &nh huwdng bdi tudi hay tinh trang strc
khoe clia me [6]. WJ-MSCs cho ty |& tich chiét cao,
t6c do tang sinh manh va duy tri d3c diém hinh thai
cung kiéu hinh mién dich 6n dinh qua nhiéu an cay
chuyén, tao thuan lgi cho viéc m& réng té€ bao & quy
mo phong thi nghiém va &ng dung lam sang [11,12].



Nho d&c tinh nay, MSCs cudng rén d3 dwoc khai thac
trong nhiéu linh vye, tr diéu tri cdc bénh ly viém —
thoai hda, ton thwong co quan, réi loan mién dich cho
dén cac hudng ti€p can tién tién nhu k§ thudt mé, in
sinh hoc 3D va liéu phép té bao thé hé méi [10,13].

Xu hudng bao quan mé cudng rén hién nay la gitr
lai toan bd md hodc riéng phan thach Wharton, thay
vi chitap trung vao viéc tach va nudi cay cac té bao gbc
trung md. Phuong phap nay gitp bao tdn ciu tric mé
hoc va hé vi méi trwdng ngoai bao nguyén ven, dong
th&i phuc hdi nhiéu loai té bao nhu MSCs, nguyén bao
soi va t& bao ndi mé [5,14]. Viéc bao tdn moé nguyén
ven con gép phan gidm thiéu nguy co nhiém khuan va
sai s6t phwong phap trong qua trinh mé réng té€ bao
in vitro va cho phép st dung truc ti€p mé bao quan
trong nghién ctru hodc diéu tri ma khéng can trai qua
quy trinh nudi cdy mé& rdng, gilp tiét kiém thoi gian va
han ché sy bién d6i chirc ndng té& bao [14,15].

Viéc thiét 14p quy trinh bao quan t&i vu mé cudng
rén déng vai trd then chét trong viéc ddm bao chéat
lwgng mé cling nhu gid tri s&r dung trong dai han.
Phuong phap bao quan lanh sdu la phuwong phép tiéu
chuin dé bdo ton m6 va té bao & nhiét do rat thap
(—80°C dén —196°C) gitip duy tri tinh toan ven vé cau
tric va déc tinh sinh hoc clia md trong thoi gian nhiéu
nam, Phuong phdp nay cho phép luu trit md cuéng
ron lau dai d&n hang chuc ndm ma van duy tri tinh
toan ven vé cau truc va dac tinh sinh hoc cdia mé, tao
diéu kién cho viéc &rng dung mo6 trong diéu tri ca thé
hoa va ghép ty than trong twong lai.

3. CAP NHAT CAC PHU'ONG PHAP BAO QUAN
MO CUONG RON NGUOI

Viéc bdo quan md cudng rén cd vai trd quan trong
trong linh vuc y hoc téi tao, dic biét nham duy tri
nguyén ven cac dac tinh mé hoc, khd nang séng va
chirc ndng sinh hoc cla té bao géc trung md duogc
phan lap tlr thach Wharton. Mét quy trinh bao quan
hiéu qua can dam bao han ché t6i da céc tén thwong
do nhiét d6 thap, ngdn chin sy hinh thanh tinh thé
da ndi bao 13 y&u t6 co thé gay chét t& bao hodc lam
mat chirc nang clia MSCs sau rd déng [4, 5]. Pac biét,
viéc duy tri cdc marker b& mat dic trung nhu CD9O,
CD105 va CD73, cling nhw kha nang biét hda thanh té
bao xwong, sun va md&, 1a tiéu chi then chét dé danh
gia tinh toan ven chirc ndng cla MSCs sau bao quan
[1,11]. Ngoai ra, yéu t& an toan sinh hoc cling can dwoc
dat 1én hang dau. Cadc md va té bao lvu trit trong thoi
gian dai cé nguy co nhiém khuan hoac nhiém chéo, do
do quy trinh bdo quan phai dwoc thuc hién trong moi
trwdng vo trung va cé kiém soat chat lvong nghiém
ngat [6,15]. Cac nghién ctru gan day cling nhan manh
tam quan trong cla viéc chuin hda quy trinh x{ ly,

déng lanh va rd déng dé ddm bao hiéu suat cao va tinh
ng dung 1am sang lau dai [5,14]. Viéc téi wu hda diéu
kién bao quan khdng chi gilip duy tri chat lwgng té bao
ma con gép phan tao nén tang cho céc liéu phap diéu
tri dua trén t& bao nhu cac bénh than kinh, mién dich
hodc t6n thuong mé [10].

Trong linh virc bdo t6n ngudn té bao gdc tir cudng
rén, nhiéu phuong phap bdo quan d3 va dang duoc
&ng dung nham duy tri tinh toan ven cau tric va chirc
ndng sinh hoc clla mé. Cac phuwong phap phé bién
hién nay bao gdbm: bdo quan lanh ngdn han & nhiét
dd tlr 2 dén 8°C, bao quan lanh sdu nguyén mé trong
nito 16ng & -196°C, bdo quan lanh sdu mé cét lat,
cling nhu cac phwong phap méi nhu thiy tinh hoa
(vitrification) va sdy dong kho (lyophilization), nhitng
cong nghé dang dwgc nghién clru va &ng dung trong
cac bGi canh tién 1dm sang va nghién cttu dich té t&
bao [4, 5]. Mdi phuong phap bao quan cé nhitng wu
nhuoc diém riéng, lién quan d&n muc tiéu bao quan
(ngan han hay dai han), quy trinh x& Iy md (nguyén
kh&i hay l1at mdng), cling nhu kha ndng phuc héi chire
nang t€ bao sau qua trinh ra déng. Cac nghién cru chi
ra rang méc du bao quan lanh sau gitp ldam cham qua
trinh chét t& bao theo chwong trinh, nhung van cé
thé gy tén thuong tiém an & mic do vi mo, dan dén
suy giam kha nang séng va chirc ndng sinh hoc sau
rd déng, diéu nay cé thé khdng duogc bidu hién ngay
trong giai doan dau [4,5,15-18].

Trong béi cdnh nhu cdu rng dung té€ bao gdc tang
cao, viéc lya chon phuong phap bao quan phu hop
tré nén dic biét quan trong nham can bang gitra hiéu
qua luu trir dai han va duy tri chat lugng sinh hoc téi
vu cla té bao [1,15].

Bao quan lanh ngan han (2-8 °C)

B3o quan lanh ngdn han & nhiét d6 tir 2 dén 8°C 3
mot phwong phdp don gian va thuong dugc st dung
dé lwu git? mé cudng rén tuoi trong khoang thoi gian
tlr 24 dén 72 gid. Phuong phéap nay dac biét hitu ich
trong céc tinh huéng can van chuyén mé hoac lwu trir
tam thoi trwdc khi tién hanh phan 1ap té€ bao hoac
chuyén giao dén co s& xr Iy chuyén biét [5].

Cac dung dich bao quan thudng st dung trong
phuong phap nay bao gdbm dung dich PBS ¢ b6 sung
khang sinh, HypoThermosol®, hodc Hank’s Balanced
Salt Solution (HBSS) cé bd sung glucose va albumin
ngwoi, nham duy tri tinh 6n dinh vé mét sinh Iy cla
mo trong diéu kién ha nhiét [4,5]. Mac du phuong
phap nay khéng yéu cau trang thiét bj phirc tap va cé
thé gilt cho md cuéng rén khdng bi phan hiy dang ké
trong 48 gid dau, nhiéu nghién cru cho thay hiéu qua
bdo ton gidm manh sau 48 - 72 gid. Ty 1é séng cla té
bao gbc trung mé cling bi anh hudng déng ké khi thoi
gian bao quan vuot qua ngudng 48 gio [16,17]. Do
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gidi han vé thoi gian va do 6n dinh chirc nang té bao,
phuong phap bao quan lanh ngan han khong duoc
xem la phuong an thich hop cho luwu trit dai han hodc
ng dung |dm sang truc tiép [5,16].

Bao quan lanh sdu nguyén mé cudng rén (-196 °C)

B3o quan lanh sau toan bd mé cudng rén & nhiét
do6 -196 °C la phuong phap duoc tng dung rong rai
hién nay dé lvu trit dai han ngudn mé giau t& bao géc
trung md (MSCs). Phuong phdp nay cho phép kéo dai
thoi gian bao quan 1&n dén hang chuc ndm ma van
duy tri dwgc dic diém mé hoc va chirc nang sinh hoc
cla MSCs [5]. Khéng giéng nhu bao quan té bao don
1&, phwong phap nay luu trir toan bé doan mé cudng
rén (thwong dai 2-5 cm) ma khdng qua budc bdc
tach hay x{ ly tach té€ bao trwdc. Quy trinh bao quan
gdm cac budc chinh: cat mo thanh doan ngan, loai
b6 phan mau du, sau d6 ngdm trong dung dich dung
dich bao quan lanh (cryoprotectant agents — CPAs),
phé bién 1 10% dimethyl sulfoxide (DMSO) pha véi
huyét thanh bao thai (FBS) hodc cac dung dich cé b6
sung trehalose, mét loai dwong bdo vé mang té bao
trong diéu kién lanh siu [16]. M6 dugc lam lanh theo
t&c do kiém sodt khoang 1 °C/phut dén -80 °C trudc
khi chuyén sang bdo quan lau dai trong nito léng &
-196 °C, gitp gidm thiéu hinh thanh tinh thé d4 gay
tén thuong té bao [4,16].

Uu diém ndi bat cia phuwong phap bao quan
nguyén mo 1a kha nang lwu gilr ddng thdi cd MSCs
va hé théng chat nén ngoai bao, tao diéu kién thuan
lgi cho viéc duy tri vi mdi trudng géce cla té bao sau
rd dong. Nhiéu nghién clru ghi nhan ty 1& s6ng sét
cla MSCs sau r3 déng dat khoang 60-70%, va cac té
bao van duy tri dwoc cac marker déc hiéu nhw CD9O,
CD105, CD73, ciing nhw kha nang biét hda thanh té
bao xuwong, m& va sun [1,15]. Tuy nhién, phuong
phap nay van ton tai mdt s6 han ché nhat dinh. Do
tinh chat nguyén khéi cha mé cudng rén, kha nang
th&m déu CPA vao sau trong ciu tric mé cé thé bi
gidi han. Dieu nay dan dén nguy co hinh thanh tinh
thé d4a ndi mé tai cac vung trung tdm khéng dwoc bao
vé hiéu qud, gay ton thuong cuc bd va lam gidm chat
lvgng t& bao sau rd déng [4,16]. Ngoai ra, viéc kiém
s0at dong déu téc do lam lanh trong toan bo khdi
mo cling |a mot yéu té phuwong phap can dugc téi wu
nham han ché t&i da su bién d6i vé mat cau trdc va
chirc ndng cla té bao sau bdo quan [18].

Bao quan lanh sau thach Wharton/manh mo cat
nhé

Phuong phdp bao quan lanh sdu cdc manh nho
clia thach Wharton hodc mo cuéng rén da duoc cét
lat 1a mét chién luoc cai tién nham nang cao hiéu qua
bdo tdn va phuc hoi té bao sau rd déng. Truwdc khi
bao quan, mo cudng ron duoc xU ly so bd bang cach
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tach riéng phan thach Wharton khoi hé mach mau,
sau d6 cat nho thanh cac manh cé kich thwdc khoang
0,5-1 cm3. Cac manh nay sau d6é dugc ngdm trong
dung dich bao quan lanh nhu 10% DMSO phdi hop
v&i FBS hodc trehalose, va dugc lam lanh theo quy
trinh déng lanh cham tuong ty nhw vdi bao quan mé
nguyén khai [4,5]. Viéc cat nhd md gilp giam dang
ké d6 day khdi mé, tir dé tao diéu kién thuan lgi cho
céc chat bao quan lanh thdm thau déng déu vao toan
bd m6, han ché hién twong hinh thanh tinh thé da va
hoai tl tai cic vung trung tdm, diéu thudng gap trong
bdo quan nguyén khéi mo [4,16]. Nho dic diém nay,
ty 18 séng sét clia cac té bao géc trung mé sau rd dong
thudong dat mic cao, khodng 80-90%, cho phép st
dung truc tiép trong nudi cdy so cdp ma khong can
trai qua cac budc ma rong té bao trung gian [15,16].
Tuy nhién, do quy trinh tdch md va x& Iy mau cha
yéu dugrc thuce hién tha cdng, phuong phap nay doi
hoi tiéu chudn nghiém ngat vé diéu kién vé trung va
tay nghé cua ky thuat vién. N&u khong kiém soat t6t,
nguy co nhiém khuan trong qua trinh thao tac va bao
quan |a mot thach thirc dédng lwu y, ddc biét trong béi
canh &ng dung lam sang [19,20].

Thay tinh héa

Thuy tinh héa (vitrification) la mét xu hwdng mai
trong bao quan mo thach Wharton, dugc xem la mot
chién lwgc thay thé day tiém nang cho phuong phip
déng lanh cham truyén théng. Phuong phap nay st
dung t6c dé 1am lanh siéu nhanh, thwong dat 10.000
- 20.000°C/pht, trong méi trwdng chira ndng dd cao
cdc chat bao vé lanh. Muc tiéu chinh cda thly tinh hda
I3 tranh sy hinh thanh tinh thé d3 ndi bao, yéu t6 chinh
gay t6n thwong ciu tric té bao trong cdc phwong phap
dong lanh thong thuwong [16,18]. Trong quy trinh thay
tinh hoa, cdc manh mé nhd (thuong < 0,5 cm?) duoc
xtr ly bang cach ngdm vao dung dich CPAs dam dic
nhu dimethyl sulfoxide (DMSO), ethylene glycol va
trehalose véi ndng d6 tang dan, sau d6 nhanh chéng
dwoc nhing truc tiép vao nito 1dng hodc hoi nito dé
chuyé&n m6 tir thé 1dng sang trang thai thuy tinh hoa
[4,18]. Phuong phap nay da duoc tng dung thanh
cbng trong bdo quan trirng, phdi ngudi, va gan day
dugrc thir nghiém trén mo cudng rén, dac biét la thach
Wharton cho thay tiém nang I&n trong viéc cai thién
ty 1é séng va chat lwgng mo sau ra dong [18]. Mot s6
nghién ctru ghi nhan ty 1& séng sét cla té bao sau ra
déng 1én dén >90% & cdc manh mé nhé, dong thoi
duy tri t6t ciu trdc md hoc va kha ndng biét hda cla
t€ bao gdc trung md [15]. Tuy nhién, viéc s& dung cac
CPAs & nbng dd cao cling lam gia tdng nguy co déc
tinh t€ bao, doi hoi ki thuat vién phai cé ki nang xr ly
chinh xac va st dung thiét bi chuyén dung nham kiém
soat hiéu qua qua trinh [4,18].



DU c¢é tiém nang I&n trong viéc t8i wu hda chat
lwong t& bao sau bao quan, thiy tinh hda hién van
chi yéu dugc &ng dung trong cac nghién clru thyc
nghiém. Viéc trién khai rong r3i trong ngan hang mé

hodc 1am sang con bi gidi han do chi phi thiét bj cao,
yéu cau phuong phap nghiém ngit, va chua cé quy
chudn déng bé cho céc loai md phirc tap nhu thach
Wharton [16,19].

Bang 1. So sanh cac phuong phap bao quan mé cudng rén ngudi hién nay

Bao quan lanh siu

Bao quan lanh siu thach

Bao quan lanh

Tiéu chi nguyén mé Wharton/ manh cét ngan han Thy tinh héa TLTK
Nguyén Cudng rén nguyén Manh thach Wharton d3 M6 nguyén ven Manh thach [4,16]
liéu bao doan (2-5cm), béc tach, cat nhd hodc manh twoi  Wharton nhé
quan khéng béc tach (~0,5-1cm?) <0,5cm?
Nhiétdd  -196°C (binh nito  -196°C (lwu trit ngdm 2-8°C(thlanh  -196°C [4,5,16,18]
bao quan l6ng, lwu trit sau chim hodc trong hoi nito thuong) (sau khi déng lanh
dong cham) l6ng sau déng cham) cyc nhanh trong
moi truong CPAs
ndng dé cao)
Dung moi 10% DMSO + FBS DMSO * treha-lose, PBS, Hy- DMSO + eth-ylene [16,17,18]
bao quan hodc albumin trong serum-free medium poThermo-sol®, glycol + trehalose

moi trwvdng DMEM

hoac se-rum-free min nguoi)

(d6i khi thay bang albu-

ndng dé cao
(thay d6i tuy md
va téc dd ngadm)

HBSS cé glucose
va khang sinh

Xu hudng méi trong bao qudn md cudng ron
nguoi

Bé&n canh cac phwong phap bdo quan lanh ngin
han va bao quan lanh siu truyén théng, hién nay
nhiéu phuwong phap cai tién dang dugc phat trién
nhdm nang cao hiéu qua bao tdn cau tric mé hoc
va kha ndng s6ng cla t& bao trong mdé cudng rén
ngudi. Trong do, mot xu hudng ndi bat 1a bdo quan
khéng huyét thanh (serum-free hodc xeno-free
cryopreservation), dugc xem la mot budce tién quan
trong huwdng t&i 'ng dung lam sang an toan va tuan
tha tiéu chuan Thyc hanh san xuat t&t (GMP) trong
y hoc tai tao [17,19,20]. Phuwong phéap nay loai bd
hoan toan céc thanh phan cé ngudn gdc tir dong vat,
nhu huyét thanh bo (FBS) hodc dung dich PBS truyén
théng va thay thé& bing cidc moi trudng téng hop
hodc albumin ngudi nham gidm nguy co gay phan
ng mién dich va lay nhiém chéo [4]. Cac nghién clru
gan day cling chi ra rang méi truéng bao quan khong
huyét thanh cé thé duy tri t6t khd nang biét hoa va
biéu hién marker cta t€ bao goc trung md, dong
thoi gidm ty 1& chét t&€ bao sau r3 déng [15,16]. Suw
phat trién cla cdc méi trudng bao quan xeno-free,
déc biét 1a nhitng cong thirc d3 dugc cap phép dung
trong ngudi, khdng chi dap (rng yéu ciu an toan sinh
hoc ma con phu hop véi cac quy dinh nghiém ngat
vé kiém soat chat lwgng trong san xuat sinh phdm va
liéu phap té€ bao hién dai [19].

Phuong phap thuy tinh hda cai tién, dac biét khi
két hop ap lwc cao hodc diéu chinh thanh phan chat
bdo quan cling dang dugc nghién ctru nham nang
cao ty |8 t&€ bao s6ng trong cdc manh mo day. Bén

canh dé, cong nghé rd déng bang hat nano tir tinh
(nano-warming) gitp r3 déng déng déu va han ché
tén thuwong do tai két tinh, duwgc xem 13 budc tién
quan trong trong bao qudn md cé kich thudc Ién
[16,18].

Ngoai ra, mot hudng nghién clru khac la bdo quan
lanh sdu mé d3 loai t&€ bao (decellularized Wharton'’s
Jelly-dWJ), chi giit lai chat nén ngoai bao, cé thé dung
lam gid d& sinh hoc (scaffold) trong téi tao phuc hoi
sun, mach mau va md than kinh [21]. Cdc nghién
ctru in vitro cho thay d WJ duy tri kha nang két dinh,
biét héa va di cu cla té bao goc, dong thoi van giitt
duoc cac protein ECM quan trong nhuw collagen,
fibronectin, lumican, tenascin 1a cac yéu té gilp cai
thién hiéu qua tai sinh md [14,21]. Tuy chuwa duoc
ap dung phd bién, cac phwong phap nay mé ra trién
vong |&n cho viéc phat trién ngdn hang mo cuéng rén
va san pham y hoc tai tao trong twong lai [7,14].

4. CAC YEU TO ANH HUONG DPEN CHAT LUONG
BAO QUAN MO CUONG RON NGU'O1

Hiéu qua bado quan mé cuéng rén phu thudc vao
nhiéu yéu t6 lién quan dé&n dic diém mo, quy trinh
phuong phép, loai dung dich bdo quan va diéu kién
doéng/ra dong [4,5]. Viéc kiém soat t6t nhitng yéu td
nay quyét dinh ty 1é séng va chirc ndng sinh hoc cla
té& bao sau bdo quan.

Kich thuéc va dang mo

D6 day md anh huwdng dén khd nang tham cla
dung dich cryoprotectant vao mé trong qua trinh
dong lanh. M6 nguyén doan day (=5 mm) lam tang
nguy co hinh thanh tinh thé noi bao, giam ty 1é té&
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bao song sau rd déng va dan dén mau mo cé tinh
dong nhat sinh hoc kém [4]. Do d6, nén cat nhd md
(~0,5 -1 cm?3) hodc boc tach thach Wharton trudc khi
bao quan lanh sdu nham t8i wu kha ndng tham thau
cryoprotectant va nang cao hiéu suat bao quan [1,5].

Loai dung dich bao quan

Dung dich b3do quadn truyén théng 1a 10%
dimethyl sulfoxide (DMSO) két hop véi fetal bovine
serum (FBS). Dung dich nay gitp gidm hinh thanh
tinh thé nodi bao nhung lai gy doc t&€ bao, nén can
duoc loai bod ki sau khi rd dong [4]. Dé khac phuc
han ché& nay, cdc phwong phap hién dai d3 phat trién
hdn hgp DMSO véi cac chat bdo vé bd sung nhu
trehalose hodc hydroxyethyl starch (HES) — gitp én
dinh mang t& bao va giam ddc tinh téng thé. Dac
biét, cdc dung méi khdng chira huyét thanh (serum-
free) hodc khdng cé ngudn gdc déng vat (xeno-free)
da chirng minh kha nang bao tdn chirc ning té bao
goc trung mo tét hon sau rd déng, giam ty |1é chét té
bao va phu hop véi tiéu chun san xuat sinh phdmy
té trong moi trudong 1am sang [17].

Toc d6 dong va ra déng

Theo nguyén ly hai yéu t6 hién dai, téc d6 dong
bdng t8i wu |3 can thiét dé dat dwoc ty 18 s6ng té bao
cao; néu qua nhanh, chat bdo quan khong kip thdm
thau vao ndi bao va gay s6c té bao; néu qua cham,
nudc s& thoat qua mirc va tinh thé da ngoai bao hinh
thanh, lam t6n thuong té bao. Do d6, quy trinh ly
tuwdng thudng 13 ha nhiét tir 0 °C dén -80 °C v&i toc
d6 khoang 1 °C/phut, sau d6 chuyén mau nhanh vao
nito ldng & =196 °C dé Iwu trit dai han. Khi ra déng,
nang nhiét d6 nhanh (37 °C) giup ngan can qua trinh
tai két tinh tinh thé dé& bao vé ciu tric mang té bao
va téi wu hda hiéu qua phuc hdi chirc nang té bao sau
rd déng [16,22]. Téc dd déng bang khdng tdi wu cd
thé& anh hudng nghiém trong dén ty 1& séng con va
chtrc ndng sinh hoc cla té bao [20].

Quy trinh chuan hién dwoc dp dung trong nhiéu
ngan hang té bao 1a lam lanh chdm két hop ra dong
nhanh, vira ddm bao 8n dinh ciu trdc md hoc vira
t8i wu hiéu qua phuc héi chirc ndng té€ bao sau bao
quan [16,20].

Théi gian va diéu kién lwu triv

Thoi diém thu thap md cudng rén sau sinh cd vai
trd quyét dinh dén chat lvgng bao quan va hiéu qua
phan lap t& bao. Mé nén duoc thu thap trong vong
30 phut dé&n 2 git dAu sau sinh d& dam bao cau truc
va kha ndng s6ng cla té bao gbc [15]. Trong diéu
kién lwu tri ngdn han, mo cé thé dwoc bao quan &
2-8 °C trong khoang 48-72 gi&> ma van duy tri kha
nang phan 1ap té bao géc trung md; hiéu qua giam rd
sau thoi gian nay [5,16]. BG6i vdi lwu trir dai han, mé
duoc bao quan trong méi trwong nito 1dng & -196 °C
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va cd thé gilr chat lvgng trén 10 ndm néu nhiét d6 én
dinh duoc duy tri; song can han ché s& [an dwa mau
ra khoi nito 1dng dé tranh tén hai do bién ddi nhiét
dot ngot [4,16].

Diéu kién vé trung va thao tac phwong phap

Toan bo quy trinh x& Iy mau, tir khau thu thap,
tadch mé, x& ly bang cryoprotectant dén qua trinh
déng lanh can duogc thyc hién trong diéu kién vo
trung nghiém ngat, tuan tha nguyén tac Thuc hanh
san xuat t6t hodc trong phong sach dat tiéu chuan
vd tring phu hop véi quy dinh san xuat sinh phdm
t€ bao. Cac nghién ctru cho thay, nhiém khuan trong
thao tac la mo6t trong nhitng nguyén nhan chinh
khién mau bij loai bo hoan toan, anh hwdng tryc tiép
dén tinh an toan sinh hoc va hiéu qud diéu trj sau
nay. Viéc duy tri chat lwvgng phong thi nghiém, kiém
s0at moi trudng thao tac va huén luyén ki thuat vién
la yéu té then chét gitip han ché nguy co nay [19,20].

5. TIEM NANG 'NG DUNG LAM SANG CUA MO
CUONG RON NGU'O1

T& bao gbc trung moé tir thach Wharton thé hién
ba co ché chinh trong diéu tri tdi tao. Th nhét,
ching cé kha ndng biét héa da dong thanh cac té
bao chirc nang nhw nguyén bao xuong, than kinh va
co tim [6,23]. Th hai, WJ-MSCs diéu hoa mién dich
théng qua (rc ché té€ bao T gay viém va tang cudng
Treg, v&i cdc exosome dong vai trdo diéu phdi dap
¢ng mién dich [9,10]. Thi* ba, MSCs tiét ra exosome,
cytokine va yéu td tang trudng gilp phuc héi mé va
khéng viém va ho tro vi méi truong tai tao [10,24].
Ba co ché nay tao nén tang cho ca liéu phap dua trén
t€ bao va liéu phap khéng té bao trong y hoc téi tao.

Trong cac bénh Iy tw mién va viém man, MSCs
cudng rén thudong dugc wu tién lya chon hon céc
ngudn MSCs tir tdy xuong va mé m& nhd mirc biéu
hién HLA-DR va cdc phan tlr dong kich thich thap,
lam gidm nguy co kich hoat mién dich khi s& dung
dong loai [6]. WI-MSCs cling tiét lwgng 1&n cytokine
va exosome khang viém, hd tro (rc ché t€ bao T
va diéu hoa phan &ng mién dich manh hon so véi
MSCs tir cdc hgudn trudng thanh khac [7-10]. Ngoai
ra, khd nang tiét cic yéu t6 dinh dudng than kinh
cla MSCs cuéng rédn duwoc ghi nhan cao hon trong
cac nghién clru vé tai tao than kinh, gitp ching tr&
thanh lya chon tiém nang trong diéu trj t6n thuong
thy s6ng, bai ndo va cac bénh ly than kinh khac [12].
Khoéng giéng MSCs tdy xuong va md md& vén bi suy
giam chirc ndng theo tudi va tinh trang bénh nén cla
ngudi hién, WJ-MSCs 6n dinh hon vé& mét sinh hoc
va do dé thuwdng duoc sir dung rong rai trong nhiéu
nghién ctru va thir nghiém 1am sang diéu tri bénh ty
mién [3,10].



Ngay ca sau khi bao quan lanh sdu, md cudng rén,
d&c biét 1a thach Wharton, van duy tri dang ké mat
dd MSCs sdng, cac yéu td tang trwdng va ciu trdc
chat nén ngoai bao [20]. Nh& d6, ngudn md nay cé
thé dwoc rng dung rong rai trong nhiéu linh vyc:

Liéu phap diéu hoa mién dich va diéu tri bénh ly
viém - man tinh

MSCs tir thach Wharton cho thay kha nang diéu
hoa mién dich manh mé, théng qua viéc tc ché hoat
doéng cha té bao T, B, té bao diét tw nhién (NK) va
dai thuc bao, tir do gitp gidm phan &ng viém. Cac
nghién clru ng dung 1am sang da ghi nhan hiéu qua
buwéc dau cha WI-MSCs trong diéu tri lupus ban dé
hé théng, bénh Crohn, viém khép dang thap va cac

thé COVID-19 nang [10].

Tai tao va phuc h6i mé tén thuwong

Nho tiém nang biét héa da dong thanh nguyén
bao soi, t€ bao ndi mo, té€ bao sun, xwong va md, cac
té€ bao gbc trung md cudng rén dugc irng dung trong
diéu tri cac tén thuong da (bdng, vét loét man tinh),
thodi hda khdp, va bénh ly than kinh nhu bai ndo
hoac dét quy, [3,20]. Mét s6 thir nghiém |am sang tai
Hoa Ky, Han Quéc va Trung Quéc da st dung MSCs
tlr md cudng rén sau bao quan lanh dé diéu tri chan
thuwong tly séng, bai ndo va phuc héi md sau bong
sdu. K&t qua cho thdy dé an toan cao va cé cai thién
chirc ndng & cac bénh nhan [10,12,23].

Bang 2. Ung dung lam sang tiém nang clia MSCs tlr moé cudng ron trong cdc nhém bénh Iy khac nhau

Nhém bénh Iy Co' ché chinh Tinh tra’ng nghién ctru/ Tai Ile.u'
trng dung tham khao
Than kinh (bai n3o, t6n thwong  Tai tao neuron, ting sinh mach,  Thir nghiém pha I/l1, ci thién
s . s x L. [3,12]

tay séng, Alz-heimer) diéu hoa mien dich chirc nang
Phéi (ARDS, COVID-19 ning, Gidm viém phdi, tai tao biéu Nghién clru 1am sang trén [10,23]
COPD) mé, rc ché cytokine bénh nhan COVID-19 nang !
Tim mach (thiéu mau co tim, Tai sinh co tim, tdng sinh mach,  Nghién cttu trén déng vat, lam [10,12]
suy tim) chdéng xo héa sang so bd !

n .x Uc ché viém, biét héa t& bao Thir nghiém 1am sang kéo dai
Gan (x gan, viém gan tu mien) gan, phuc hdi chirc ndng gan 12-24 tuan [24]
Khép / mdé mém (viém, thodi Chéng viém, kich thich tai tao Ung dung tai Trung Qudc, My, (21,22]

héa) sun va mo lién két

Han Quéc

Liéu phap ghép déng loai (Allogeneic MSC
therapy)

MSCs tir thach Wharton cé mirc biéu hién HLA-DR
thap, han ché phan (ng thai ghép, do d6 thich hop
cho sir dung ghép ddng loai [6,10]. Day 13 wu thé ndi
bat so v&i MSCs tir mé m& hodc tly xuong, nhitng
ngudn ghép doi hdi mirc dé twong hop cao hon.

Ung dung méi

Gan day, nhiéu hudng nghién ciru méi d3 duoc
trién khai, gép phan ma& rong tiém nang &ng dung
Id&m sang cla md cudng rén bdo quan. Trong diéu
tri h6i chirng hau COVID-19 (Long COVID), exosome
chiét xuat tir MSCs cudng rén cho thay hiéu qua
trong viéc cai thién chirc ndng hé hap va gidm phan
&ng viém man tinh [10,23]. Trong linh vuc hd tro
sinh san, gid d& sinh hoc (scaffold) tir thach Wharton
dang dwoc nghién ciru nhu mét chién lugce tai tao
ndi mac tlr cung & cac trudng hop vo sinh thi phat
[3,12]. Bén canh d6, su két hop gitta ECM cla m6
cudng rén va céng nghé in 3D cling dang duoc thir
nghiém nhdm tao ra vat liéu ghép sinh hoc cho sun
va mé mém [21,22]. Mot hwéng di tién tién khac 13
st dung exosome tir MSCs d3 duoc kich hoat truéc
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(preconditioning), nham ting cuwdng hoat tinh sinh
hoc va hiéu qua diéu trj trong cac tén thuong than
kinh [12,16].

Phat trién vat liéu sinh hoc va scaffold

Mét trong nhitng hudng di ndi bat 13 phat trién
gid d& (scaffold) sinh hoc tlr mé cudng rén. Sau qua
trinh khir t€ bao (decellularization), ciu tric nén
ngoai bao con lai giau collagen, glycosaminoglycan
va fibronectin, cé thé dugc s dung nhu mot gia d&
tw nhién cho tai tao mo6 sun, da, mach mau nho va
than kinh ngoai bién [14,21]. Bic biét, phwong phap
sdy déng khd &p dung cho mé cudng rén d3 khir t&
bao dang dwoc nghién clru nhu mot giadi phép tao ra
san pham sinh hoc 6n dinh & nhiét dé phong. Mic
du khdéng duy tri dugc té bao sdng, phuong phap
nay van bao tén dwoc cdu tric ECM, gitp thuan loi
cho viéc nghién ctru scaffold va cdc (rng dung trong
phuong phap mo hién dai [5,21].

Nghién cru co’ ban va phat trién ché phadm sinh
hoc

WIJ-MSCs, véi d6 6n dinh di truyén cao va it bién
déi dong trong nudi cay, |a md hinh chuan dé nghién
ctru co ch& mién dich, biét hda t& bao va qua trinh
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chita lanh tén thwong [1,2,20]. Ngoai ra, secretome
cla WIJ-MSCs, gdbm exosome, cytokine va cac yéu té
tang trwdng dang dwoc phat trién thanh ché phdm
sinh hoc thé hé méi, tiém nang (ng dung trong diéu
tri viém, tai tao mé va liéu phap chéng ldo hoa [7-9].

6. THACH THU'C VA PINH HUONG TUONG LAI

Mac du cac ki thuat bado quan md cuéng rén da
dat nhiéu tién bo, viéc ing dung rong rai van d6i mat
vGi mot s6 thach thire I&n. Thi nhat, chi phi dau tu
va van hanh hé théng bao quan lanh sau, bao gbm
thiét bj, nito [dng va kiém soat an toan dai han, van la
rao can lén déi vdi nhiéu co sy té [22]. Th hai, cac
van dé dao dire y sinh nhu sy déng thuan cla nguoi
hién, quyén sé& hiru mo sau lwu trit va quan ly dir liéu
dai han can dugc chuin héa trong khudn khé phép ly
rd rang [25]. Thit ba, dit liéu vé chat lvgng mo va té
bao sau lwu trit kéo dai trén 10—15 nam con han ché;
sy khéng déng nhat gitra cac 16 bao quan va nguy co
tén thuwong vi m6 tang dan theo thoi gian dat ra yéu
ciu phat trién cdc tiéu chi danh gia chat lwvong chit
ch@ hon [26]. Bén canh d6, mot s6 k§ thudt méi nhuw
thly tinh hda cai tién va cdng nghé rd déng bang hat
nano tir tinh cho thay tiém nang nang cao chat lwong
md sau bdo quan, nhung van can nghién clru thém
dé chudn hoéa va danh gid tinh kha thi trong thuc
hanh [18]. Cudi cung, hau hét cdc trng dung 1am sang
hién nay méi dirng & mdrc thir nghiém quy mé nho;
do dé, can cac thlr nghiém d&i chérng ngdu nhién
V@i ¢& mau ldn va theo ddi dai han dé xéac dinh hiéu
qua va do an toan cla cic san phdm tir moé cudng
rén bdo quan [27]. Trong twong lai, cdc hudng phat
trién quan trong bao gdbm t8i wu hda méi trudng bao
quan xeno-free dat chudn GMP, (rng dung cdng nghé
rd dong tién ti€n, chuan hoa hé théng ngan hang mé
va m& rong nghién ctru |dm sang nham dua cac san
pham tir md cudng rén vao ng dung thyc tién.

7. KET LUAN

M& cudng rén ngudi, dac biét 1a thach Wharton,
la ngudn giau té€ bao gbc trung md, yéu td tang
trudng va chat nén ngoai bao mang tiém nang irng
dung réng rai trong y hoc tai tao va liéu phap ca thé
hda. Cac dic tinh sinh hoc vuot tréi nhw kha nang
biét hda da dong, dieu hoa mién dich va tiét yéu
t6 tang trudng d3 khién MSCs tlr mé cudng rén trd
thanh Iya chon trién vong cho diéu trj nhiéu bénh ly
man tinh, thoai hda, tw mi&n va tén thuong cap tinh.
Sy hoan thién cla céc ky thuat bdo quan, dac biét
la bdo quan lanh sau nguyén mo va mo cat lat, d3
gilp duy tri kha ndng séng va chirc ndng sinh hoc cua
mo, mad ra cac hudng (rng dung tir diéu trj hdi chirng
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hau COVID-19, vd sinh th& phat, t6n thuong than
kinh dén phat trién gid d& sinh hoc va ché pham tu
exosome.Mac du [inh vue ndy con mdéi & nhiéu qudc
gia dang phat trién, viéc thuc ddy nghién cru, chuan
héa quy trinh bao quan va xay dung hé théng ngan
hang md sé 1a budc di chién luvgc dé khai thac t6i da
ngudn md quy gid nay. Nhirng dinh hwdng nay khéng
chi c6 y nghta trong thuc tién |am sang hién tai, ma
con tao nén tang vitng chac cho cac nghién ctru tiép
theo nham t&i wu hda hiéu qua va mé rong pham vi
trng dung clia mé cudng rén trong y hoc tai tao.
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