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STEM CELL APPLICATION IN INFERTILITY TREATMENT
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ABSTRACT

Infertility is a reproductive health problem that affects the lives of many wives. The current
world infertility rate is about 15%. Current assisted reproductive technologies can solve
the problem in most cases. However, there are still a significant number of couples who
are unable to conceive even after assisted reproduction is available. In such cases, stem
cell therapy can offer hope to couples who wish to have children who are media similar
to them. Extensive research is underway on induced pluripotent stem cells (iPSCs).
Similarly, mesenchymal stem cells (MSCs) such as skeleton, adipose tissue, menstrual
blood, endometriosis, slurry, and placenta, are gaining popularity for application in
reproductive medicine. However, more large-scale clinical trials are needed for evidence
of the safety and efficacy of stem cell-based therapies in the field of human reproduction.
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ABSTRACT

V6 sinh & mot van dé sic khoé sinh san anh hudng tdi cudc sdng clia nhiéu vg chong. Ty
l& vo sinh trén thé giGi hién nay khoang 15%. Cac cdng nghé hd trg sinh san hién nay c6 thé
giai quyét van dé trong khoang hau hét trudng hop. Tuy nhién, van con mot s6 luong dang
ké cac cap vo chdng khéng thé thu thai ngay ca sau khi can thiép hé tro sinh san. Trong
nhirng trudng hop nhu vay, liéu phap té bao géc cé thé mang lai hy vong cho céc cédp vo
chéng mong mudn cé nhirng dira con giéng ho vé mat di truyén. Nghién cltu md& rong dang
dugc ti€n hanh trén cac té bao géc da nang cam (ng (iPSC).Tuong tuw nhu vay, té bao gbc
trung mé (MSC) chang han nhu tiy xuong, mé m&, mau kinh nguyét, mang 8i, nudc 8i va
nhau thai, dang tr& nén phd bién dé ng dung trong y hoc sinh san. Tuy nhién, can nhiéu
hon nhitng thir nghiém lAam sang quy mé lén dé cé duoc bang chirng vé tinh an toan va
hiéu qua cula liéu phap dua trén té bao goc trong linh vuc sinh san & ngudi.

Tir khod: V6 sinh, ho trg sinh san, té bao géc.

1. DAT VAN BDE

V6 sinh la mot van dé stc khoé sinh san anh hudong
tdi cudc séng clia nhiéu vg chong. Ty & vo sinh trén
thé gidi hién nay khoang 17,8% & céc nudc thu nhap
cao va 16,5% & cac nudc thu nhap thap va trung
binh. Cac phuong phéap diéu tri thong thudng, bao
gdbm thudc kich thich rung tritng hodc céng nghé hé
trg sinh san ART, c6 thé gidi quyét nhirng van dé nay
& mdt mirc d6 nhat dinh. Tuy nhién, vAn con mot
s6 luwgng dang ké cac cap vg chéng khéng thé thu
thai ngay c4 sau khi can thiép hé trg sinh san. Trong
nhirng trudng hap nhu vay, liéu phép té bao goc co
thé mang lai hy vong cho céc cdp vg chéng mong
mudn c6 nhirng difa con giéng ho vé mat di truyén.
Bai téng quan nay tém tat kién thic hién tai vé &ng
dung té& bao gdc trong diéu tri vo sinh, hiEm muodn.

2. TONG QUAN

Nhiéu ky thuat thong thudng hién dang dugc sur
dung dé chiravé sinh nirdo khdng thé tao noéan. Viéc
str dung thudc kich thich rung trirtng phu thudc vao
loai réi loan khéng thé tao noan; vi du, trong trudng
hgp hypogonadotrophic hypogonadism, st dung
gonadotropin va liéu phap hormone giai phéng
gonadotropin dang xung (GnRH) dugc wu tién hon.
Truéc day, cac gonadotropin man kinh & ngudi (hén

*Tac gia lién hé

hgp cua hormone kich thich nang tritng (FSH) va
hormone tao hoang thé (LH)) da dugc st dung. Tuy
nhién, hién nay, cac dang gonadotropin téi t6 hgp
dattién hon nhungtinh khiét hon dugc khuyén dung.
Mat khac, trong trudng hgp bénh nhan co hdi chirng
bubng trirng da nang (PCOS), Clomiphene citrate va
letrozole & thuéc dugc lwa chon [1]. Clomiphene
citrate lam tang nong do FSH thong qua hoat déng
khang estrogen va ngan chan céc thu thé estrogen &
tuyé&n yén va do do thic ddy sy phéat trién cia nhiéu
nang trirng. Letrozole la mot chat (rc ché aromatase
va do do tc ché chuyén ddi androgen thanh
estrogen, dan dén tang san xuat FSH tur tuyén yén.
Nguy co da thai véi gonadotropin dang tiém cao
hon nhiéu (30%) so vdi clomiphene citrate hodc
letrozole dang udng (7%). Trong truong hgp tang
prolactin mau, bromocriptine hoac cabergoline
dugc sir dung dé cai thién kha nang sinh san mot
cach gian tiép thong qua viéc binh thudng hda néng
do prolactin. Sau khi str dung thuéc kich thich rung
tri’ng, viéc theo doi nang tri’ng thudng xuyén dugc
thuc hién bang siéu am dé xac dinh thdi diém hinh
thanh nang tréng trdi (18-20 mm), sau dé sé kich
hoat rung trirng bang cach tiém bap BhCG.

Pé tang ty L& thu tinh thanh cdng va sinh con, nhiéu
noan dugc kich thich phat trién thay vi sy phat trién
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clla mot noan dién ra ty nhién hang thang. Cac
loai thudc thuong dugc st dung dé lam siéu rung
trirng bao gom Clomiphene citrate, Letrozole, hCG,
hormone tao hoang thé (LH) két hgp vdi FSH va
gonadotropin man kinh & ngudi. Clomiphene
citrate va letrozole dugc dung bang dudng udng va
kém hiéu qua hon so vdi cac loai thudc tiém khac
va do d6 khéng dugc sir dung phé bién trong diéu tri
ART (hd trg sinh san). Mot chu ky diéu tri ART duagc
bat dau vSi ché dé diéu tri noi tiét t6 chd van GnRH,
sau do la FSH va gonadotropin man kinh & nguai
dé tang trudng va phat trién nhidu nang noan. Thai
gian la yéu t6 quyét dinh chinh dé |4y té€ bao tring
thanh congva cac budc diéu tri ART ti€p theo. Do do,
dap ng véi thubce kich thich rung tring va theo doi
thudng xuyén sy phattrién clia nangtrirng dugc thuc
hién v3i su trg gitip cuia viéc do ndng do estrogen va
progesterone trong mau va kiém tra siéu &m am dao.
Kha nang dap ung véi thudc gay rung tring giam
theo tuéi clia ngudi phu nir, dac biét la sau 40 tudi.

3. TE BAO GOC TRUNG MO MAU KINH NGUYET
(MB-MSC)

Céac MSC c6 ngudn goc tr mau kinh nguyét
(MB-MSC) c6 kha nang sinh sbi ndy n& va biét héa
thanh nhiéu dong va co thé tu lam mdi tuong tu nhu
céac té bao gbc khac. Hon nira, viéc thu thap cac té
bao nay la khéng xam &n, an toan va dé dang, khdng
c6 van dé vé dao dic va it phan ing mién dich, tao
diéu kién thuan lgi cho Ung dung ld&m sang cua
chung trong y hoc sinh sén so vdi cac té bao géc co
nguodn géc tir mo khac.

Liu da béo céao tac dong cia MB-MSC dai vdi suy
bubdng tritng sdm do cyclophosphamide gay ra
(POF) trong md hinh chudét[10]. Ho da chi ra rang
cac nhom déng vat dugc diéu tri bang MB-MSC cho
thay sy gia tdng so lugng nang tring binh thudng va
phuc hdi chic nang budng trirng binh thudng dugc
thé hién bang mic dd cao hon cuia cac hormone
budng trirng nhu estradiol, hormone antimullerian
va chat (rc ché& a/B so vGi nhom ddi ching. Manshadi
da ti€n hanh cac thi nghiém tuong ty trén mo hinh
POF do busulfan gay ra cho chuét. Trong cac nghién
cltu ctia minh, ho da ghi nhan rang MB-MSC d3 cai
thién chirc nang budng trirng théng qua viéc dinh vi
cac MSC thanh céc té€ bao hat va bang cach tang
cudng biéu hién clia céac thu thé FSH cling nhu phuc
hdi néng dd hormone [2]. N6 da dugc ghi nhan rang
MSC c6 ngudn gbc tir mau kinh nguyét cé thé phuc
hoi kha nang sinh san trong mé hinh déng vat cua
ndi mac t& cung bi tén thuong théng qua viéc tao
mach va giai phéng céc yéu té chdng viém. Zheng
[&n dau tién ghi nhan ca s& ly thuyét vé viéc strdung
MB-MSC dé diéu trj dinh trong t& cung (intrauterine
adhesion) [3]. MB-MSC c¢6 thé biét héa thanh céac té
bao ndi mac tlr cung trong dng nghiém va sau do cay
ghép in vivo vao chudt NOD-SCID dan dén tai tao
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ndi mac ti cung. Kha nang khac biét ciia MB-MSC
dugc dong gop bdi su hién dién clia yéu t6 phién ma
OCT-4. Trong mot nghién clu khac, Zhang clng ghi
nhan rang MB-MSC cung vdi huyét tuong giau tiéu
cau c6 thé tao ra kha nang phuc hodi kha nang sinh
san mot cach hiéu qua trong mo hinh dinh trong tor
cung clia chudt do tén thuong cod hoc théng qua
diéu bién dang ké con dudng truyén tin hiéu Hippo
va qua trinh truyén tin hiéu ctia né qua cac bo didu
chinh xu6i dong nhu CTGF, Wnt5a va Gdf5.

Hon nitra, MB-MSC cé thé cai thién ton thuong
bubng trirng do epirubicin (thudc chéng ung thu' phé
rong) gay ra va do doé thac day su nhan lén clia cac
té bao hat thong qua diéu hoa tang biéu hién protein
Cyclin B1 va CDC2 va diéu hoa giam biéu hién
protein Gadd45b [4].

M6t nghién cru lam sang dugc thuc hién bdi Tan et
al, 2016 da bao cdové bay b&nh nhan mac héiching
Asherman khang thuéc dugc diéu tri bang cay ghép
MB-MSC sau d6 la liéu phéap ndi tiét to; trong s6 bay
bénh nhan nay, nam bénh nhan dat dugc do day noi
mac tlr cung la 7 mm, mot trong s6 ndm bénh nhan
nay cé thai tu nhién va hai ngudi dugc thu thai sau
cong nghé hé trg sinh san . Vai tro ctia yéu t8 phién
ma OCT-4 d6i véi sy biét héa MSC dugc ghi nhan
trong cac mé hinh déng vat dugc hd trg bdi su' giam
biéu hién ciia OCT-4 dugc quan sat thdy 8 MB-MSC
dugc phéan lap ti bénh nhan bi dinh t&r cung nghiém
trong [3].

4. TE BAO GOC TRUNG MO DAY RON (UC-MSC)

Thach clla cdc MSC c6 ngudn goc tir day rén cua
Wharton cho thay sy hién dién cta biéu hién CD29,
CD44, CD73, CD90 va CD105, khéng c6 CD31,
CD45 va HLA-DR85. Do kha néng sinh kh&i u thap,
kha nang ty tai tao nhanh danh cho cac loai té bao
trung mé khac nhau, dé dang c6 san tir cac ngudn
tai nguyén thudng bi loai bd, mdi quan tdm vé dao
dic t6i thiBu va kha nang sinh mién dich thap,
UC-MSC da néi lén nhu mdt phuong phap diéu tri
dua trén t& bao phd bién dé phuc hoi kha nang sinh
san [5].

Trong cdc mo hinh dong vat thir nghiém khéac nhau
vé tinh trang suy buong trirng sém, UC-MSC da
phuc héi chi'c nang bubng trirng thong qua hoat
dong chong chét theo chuong trinh ctia nd déi vdi
céac té bao hat va diéu chinh nong dé hormone, vi
du, ldm giam ndéng do FSH trong khi tang nong d6
estrogen va progesterone. UC-MSC c6 thé khéiphuc
chirc nang bubng trirng trong réi loan chirc nang
budng trirng do paclitaxel gay ra thong qua viéc kich
thich su 6n dinh cia biéu mo bé mat budng tring va
diéu chinh biéu hién ctia Cyto Keratin 8/18, TGF-B
va khang nguyén nhan té bao tang sinh (PCNA), la
nhitng chéat diéu chinh quan trong tong hgp nang
trng va hoat dong chéng chét theo chuong trinh
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ctia UC-MSC. UC-MSC ciing néi lén la co6 Lgi trong
viéc chira tinh trang v6 sinh & md hinh chuét mac
PCOS do dehydroepiandrosterone gay ra théng qua
viéc khtr hoat tinh clia céc cytokine tién viém, vi du,
IL-1B, yéu t6 hoaitirkhéiu alpha (TNFa) va interferon
gamma (IFN-y ) [6].

Tac dung ¢ lgi clia UC-MSC trong viéc céi thién kha
nang sinh san cé thé lién quan dén céc con dudng
truyén tin hiéu khac nhau. UC-MSC ngén chan qua
trinh chét theo chuong trinh cla céc té bao hat dé
cdi thién kha nang sinh san théng qua viéc kich hoat
con dudng truyén tin hiéu protein kinase dudc kich
hoat bang mitogen, thu thé ké&t hop vdi protein G
va con dudng truyén tin hiéu insulin. UC-MSC c¢6
thé phan giai thanh céc t& bao ndi mac tl¥ cung.
UC-MSC da phuc hoi kha ndng sinh san trong md
hinh déng vat c6 ndi mac tl cung bi tén thuong
théng qua viéc tang va gidm cac yéu td mach mauva
viém. Tuong ty nhu vay, viéc cdy ghép UC-MSC trén
scaffold collagen trong mé hinh chudt bj t8n thuong
tlr cung c6 thé caithién kha nang sinh sdnthéng qua
kich hoat ma tran metallicoproteinase 9 [7].

Tao UC-MSC trén scaffold collagen cé thé khoi
phuc chirc ndng budng trirng & nhirng bénh nhan bi
suy rung triing sém (POF) duodc xac nhan bang sy
gia tang s6 lugng nang tring thong qua kich hoat
cac nang tr’ng nguyén thdy théng qua qua trinh
phosphoryl héa protein hép dau ndo O3a (FOX03a)
va FOX01.Yangetal., 2011 da ghinhan r&ng MSC c6
ngudn goc tir thach clia Wharton cé thé cai thién sy
tédng sinh va ngan chén qua trinh chét theo chuong
trinh cua t8n thuong do mifepristone gay ra & noi
mac tl cung dugc thu thap ti nhitng bénh nhan trai
qua phau thuat cat bo t& cung thdéng qua diéu chinh
tang biéu hién VEGF va diéu hoa giam caspase 3 va
8. Sau do, vao ndm 2017, Fan et al da tién hanh mot
tht? nghiém lAm sang giai doan Il, ngu nhién, mu

A,

Autologous endometrial
~——> biopsy/ administration of BMD ]
MSC, MBMSC, UCMSC, ADMSC

doi, kiém soat gia dugc, cé trién vong, don trung tam
va quan sat thdy su an toan va hiéu qua cla viéc
tiém UC-MSC tiém bap dé diéu tri seo tf cung do
sinh mé [8].

5.TE BAO GOC TU MO MO (AD MSC)

ADMSC la mo6t loai MSC mdi c6 cac dac tinh sinh
hoc gan nhu tuong tu véi MSC cé ngudn goc tir cac
ngudn khac nhung cé nhiéu uvu diém hon so vdi
BMSC vi cdc md nhu vay cé thé dugce thu thap bang
céc quy trinh it xdm l&n han va vdi s6 lugng Lén hon.
Do do6, chung dugc str dung rong rai cho nhiéu tinh
trang ld&m sang trong y hoc diéu tri.

M6t nghién cfu da quan sat tac dong cia ADMSC
ddi véi moé ghép budng tritng & mo hinh dong vat cai
va cho thay rang ADMSC phuc hbi chitc nang budng
tri’ng nhanh hon théng qua viéc tang cudng biéu
hién gen VEGF va thuc déy su hinh thanh mach trong
moé ghép [9]. ADMSC c6 thé khéi phuc chirc nang
budng trirng trong tén thuong budng tring do hoda
tri liéu trén moé hinh chudt thong qua qua trinh tan
mach hda va thuic ddy tang sinh nang budng tring.
Tuy nhién, viéc sir dung ADMSC trén mot scaffold
collagen trong mé hinh chudt suy budng trirng cho
thay kha n&ng duy tri ADMSC t6t hon, dan dén kha
nang phuc hdi chirc nadng budng tring ldu hon va ty
& mang thai t6t hon so vdi chi tiém ADMSC. Trong
mot mé hinh dong vat thi nghiém vé hoéi ching
Asherman, ADMSC két hgp vdi liéu phap hormone
c6 thé lam gidm thanh céng qua trinh xa hda va tao
ra su tai tao nbi mac t& cung thong qua qua trinh
hinh thanh mach. Do d6, ADMSC cé thé dugc coi la
mot céng cu tri liéu thay thé hiéu qua dé phuc hoi
kha nang sinh san cho céc cap vg chdéng vo sinh,
dugc mo ta trong hinh bén dudi [10].
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6. KET LUAN

V6 sinh tao ra cdng thdng cam xuc cho cac cap vg
chéng mong muén dugc lam cha me. Do do, can
thiép sém sé rat co lgi cho nhirng cép vg chdng nhu
vay. Trén toan cau, c6 khoang 15% céac cap vg chong
gap kho khan trong viéc thu thai. VGi sy gia tang dé
tudi c6 k& hoach sinh con, ty & vo sinh ngay cang
tang. VO sinh c6 thé do mot s6 yéu t6 déng gop bai
phu ni cing nhu nam gidi hoac két hgp ca hai. Mot
tién str vo sinh chi tiét, cung vdi ndng d6 hormone
trong huyét thanh va phan tich tinh dich, c6 thé hitu
ich trong viéc xac dinh cac yéu té chiu trach nhiém
chinh. Giai quyét can nguyén bénh bang thuéc gay
rung tring don thuan hoéac két hgp vdi Ul co6 thé
hitu ich trong hau hét céc truong hgp. Tuy nhién,
mot s6 tinh trang khé chiu nhu khéng cé tinh trung
va suy budng trirng sém c6 thé can dén céng nghé
hé trg sinh san va tinh trung/triing hién tang. Cac
cong nghé tién tién c6 thé giai quyét van dé trong
gan 80% trudng hgp. Tuy nhién, mot s6 lugng dang
ké cac cép vg chong khdng thé thu thai ngay ca sau
khi diéu tri ART. Trong nhitng trudng hgp nhu'vay, liéu
phép té bao géc co thé mang lai hy vong cho céac
cép vg chong mong mudn cé nhirng dira con gidng
ho vé mat di truyén. Vi cac van dé dao dirc va can
thiép mién dich, cay ghép té bao géc phoi da khong
con dugc wa chudng, khién cac chuyén gia vo sinh
kham phéa cac lwa chon té bao gbéc khac. Nghién
cttu md& rong dang dugc ti€én hanh trén céc té bao
gbc da nang cam ung (iPSC), loai té€ bao co it hoac
khoéng c6 mai lo ngai nao vé dao dirc va co thé cung
cap céac giao tir don béi danh riéng cho tirng ngudi.
Tuong tu nhu vay, MSC, it lién quan dén dao dic va
c6 ngudn goc tir nhidu ngudn dé dang c6 san khac
nhau, chang han nhu tdy xuwong, mé m&, mau kinh
nguyét, mang 6i, nudc 6i va nhau thai, dang tr@ nén
pho bién dé (ng dung trong y hoc sinh san. Nhiéu
nghién cliu trén déng vat va ngudi da ghi nhan vai tro
clia MB-MSC trong tai tao ndi mac tir cung va phuc
hoi chirc ndng budng tring. Hon nira, ki€n thic vé
s dong gép cuia microRNA trong qua trinh biét hoa
té bao goc sé thuc day su hiéu biét toan dién vé co
ché& hoat dong cua té bao géc dé phuc hoi kha nang
sinh san. Tuy nhién, can nhiéu haon nhirng thir ng-
hiém [dm sang quy md l&n dé c6 dudc bang chiing
vé tinh an toan va hiéu qua cla liéu phép dua trén té
bao gdc trong linh vye sinh san & ngudi.
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