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TOM TAT

Té bao ndi mac tir cung ngudi (hEnSCs) giit vai trd quan trong trong qué trinh tai tao lién quan dén chu ky kinh
nguyét ty nhién hodc cac bénh 1y rdi loan chitc ning tir cung. Muc tiéu ciia nghién ciru 1a thu nhan thanh cong
gel huyét trong giau tiéu cau (PRP gel) voi kha ning phéng thich céc yéu t6 ting truong (GFs) va danh gia vai
tro ctia no lén su sinh trudng cua hEnSCs. Theo do, PRP gel dugc thu nhan va danh gia néng d6 cac GFs
(PDGF-AB va VEGF-A) tir dich chiét sau 1, 3 va 7 ngay u ¢ 37°C. Ché phdm nay tiép tuc duoc danh gia anh
hudéng 1én sy tang sinh va di cu cua hEnSCs thong qua cac thi nghiém MTT, di cu vao vét rach va di cu vao
khéi PRP gel. Két qua cho thdy rang, PRP gel c6 kha nang phong thich PDGF-AB va VEGF-A. Tuy vdy, toc do
phéng thich cac yeu t6 tang truong nay khic nhau. Nong d6 PDGF-AB bat dau dwoc ghi nhan tir dich chiét sau
1 ngay 0 4m (2150,33 £ 11,07 pg/mL) va c6 xu huéng giam dan sau d6. Trong khi & VEGF-A, tin hiéu phong
thlch bét dau vao 7 ngay (67,00 = 6,71 pg/mL). Ngoai ra, dich chiét tir PRP gel thuc day ting sinh va di cu vao
vét rach cia hEnSCs. Tuy vay, khong quan sat thay té bao di cu vao sau trong khdi PRP gel sau 3 ngay ddng
nudi cdy. Tir cac két qua trén co thé nhan dinh ring, PRP c6 kha ning phong thich cac GFs lién quan dén qua
trinh tai tao mo dong thoi thic day qua trinh tang sinh va di cu cia cac té bao ndi mac tir cung & nguoi. Ché
phdm PRP c6 tiém ning ng dung didu tri cac bénh 1y lién quan tai tao ndi mac tir cung. Tuy nhién, dang ton tai
ctia ché phim can dugc nghién ciru thém nhiam t6i vu hidu qua didu tri.

Tir khoa: Gel, huyét tuong gidu tiéu cau, tai tao, té bao ndi mac tir cung, yéu td ting trudng.

MO bAU

Noi mac t&r cung, 1&p 16t bén trong ttr cung, la cAu tric méd dac biét trai qua nhirng thay dbi lién tuc trong suét chu
ky kinh nguyét dé dap wng véi sy diéu hoa cla ndi tiét t6. Nhirng thay dbi nay rat can thiét dé phdi dwoc lam té
thanh coéng va dan dén sy mang thai sau dé. Qua trinh tai cAu tric ndi mac ter cung dac trwng bdi hoat dong clia
céc té bao mod dem ndi mac ttr cung (hREnSCs) bao gém s ting sinh, di cw va biét hda (Gellersen, Brosens, 2014). Sy
bat thwdng cta cac hoat dong nay co lién quan dén céac réi loan sinh san khac nhau, chéng han nhuw lac n6éi mac
tlr cung, say thai va vo sinh. Mdc du qua trinh tai tao ndi mac t& cung bao gdm cac hoat déng ctia hEnSCs phu
thudc vao hormone sinh duc nhung céc yéu td ting trwédng lai git vai trd quan trong trong viéc diéu hoa qua trinh
nay (Guzeloglu-Kayisli et.al., 2009). Do dd, cac liéu phap bb sung yéu té téng trwdng dan dwoc quan tam trong
nghién ctu liéu phap diéu tri cac bénh ly ndi mac tl cung.

Huyét twong giau tiéu cau (PRP) da dwoc (ng dung trong nhiéu Iinh vic 1am sang khac nhau, bao gdm chinh
hinh, nhan khoa va da liéu. Trong qua trinh stra chira mo, tiéu ciu dwoc kich hoat nham muc dich khang viém,
thic day di cw té bao, tai cu tric chat nén ngoai bao, ting sinh, biét héa té bao va thic day sw hinh thanh mach
mau. Do do, PRP dwoc st dung tai vi tri tdn thwong moé dé stra chira, tai tao md trong cac bénh ly khac nhau.
Trong san phu khoa, PRP gan day da dwoc nghién ctru dé& didu tri suy gidm chirc ndng ndi mac tlr cung va
budng trirng & phu ni vo sinh. Nhiéu nghién clru da bao céo tac dung diéu tri clia viéc bom PRP chua hoat héa
(nA-PRP) vao budng t&r cung, gitp tang d6 day ndi mac t& cung va co' hdi lam tb cta phdi (Allahveisi et.al., 2020). Tuy
vay, cling con mot sb tranh cai béi mot sd cong bbé khong ghi nhan dwoc hiéu qua tac dong (Javaheri et.al.,
2020). O Viét Nam, mot sé thtr nghiém 1am sang ciing dwoc cdng bb trén cac tap chi khoa hoc trong nwéc nham
danh gia vai trd PRP trong hé tro tai tao ndi mac tw cung. Tuy vay, cung trén déi twong bénh nhan méng ndi mac
tlr cung va cé tién st that bai lam t6 phoi, trong khi nhém nghién cru ctia Nguyé&n Thanh Tung va cdng sw (2020)
khang dinh dwoc hiéu qua PRP thdng qua kha nang cai thién d6 day noi mac va kha nang mang thai thi Nguy&n
Huy&n Minh Thuy va cong sw (2020) lai cé ghi nhan nguoc lai (Nguyén Huyén Minh Thuy et.al., 2020, Nguyen
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Thanh et.al., 2022, Nguyén‘Thanh Tung et.al., 2020). Bén canh dd, cac ché pham tir PRP ciing chua duwoc
nghién ctru va ¥ng dung nhieu trong linh virc nay.

Trong nghién ctru nay, ché pham PRP dang gel dwoc nghién clru va danh gia tiém nang in vitro thong qua tac
dong Ién dong té bao ndi mac tir cung. Nghién cru cung clp co s& khoa hoc cho viéc (rng dung ché pham nay
trong diéu tri bénh ly lién quan dén tai tao ndi mac tlr cung.

VAT LIEU - PHUONG PHAP

Vat liéu

Té bao ndi mac tir cung dugc cung cap béi ATCC (hEnSC, ATCC No. CRL-4003), dugc nudi cdy trong moi
trwdng (M+): DMEM/F12 (Slgma USA) c6 bd sung 1,5 g/L sodium bicarbonate (Sigma, USA), 10% huyét thanh

bao thai bo (FBS) dwoc xtr ly charcoal/dextran (HyClone, USA), 1% ITS+ Premix (BD, USA) va 500 ng/mL
puromycin (Sigma, USA).

Mau ngoai vi duwoc thu tlr ngudi tinh nguyén khde manh, trong dd tudi sinh san va c6 két qua xét nghiém mau am
tinh v&i HIV, HBV, HCV va BW. Viéc thu nhan mau ngoai vi nguoi dugc tién hanh va théng qua béi Hoi dong Y
dlrc (s6: 2395/GCN-BVHV, cap ngay 15/09/2019) cta Bénh vién Hung Vwong.

Thu nhan PRP gel va dich chiét tir PRP gel

D& chuén bj PRP gel, 8,5 mL mau ngoai vi nguwdi dwge thu nhan vao éng I&y mau chira 1,5 mL ACD (Acid Citrate
Dextrose) (BD Vacutainer, USA). Ong mau duoc ly tam (Hettich, Blrc) voi tbc d6 3.500 vong/phut, trong 3 phuat
va phan doan huyét twong dwoc thu nhan vao mét éng ly tdm md&i (Nunc, USA) Ong nay dwoc ly tam voi tbc do
3.000 vong/phut, trong 22 phat dé thu nhan 1/3 dich huyét twong véi can tidu cau & Iop day. Huyén phu hén hop
nay dwoc goi la huyét twong giau tiéu ciu chwa hoat héa (nA-PRP). Dé hoat héa tiéu ciu, dung dich 230 mM
CaCl, (Sigma, USA) dwoc bd sung vao nA-PRP theo ty & twong ing 1:9. PRP gel dwoc hinh thanh khi hén hop
nay dwoc 0 & 37°C.

Dich chiét tv PRP gel dwoc thu nhan cho cac danh gia ndng do yéu té ting trwdng va tac dong lén t& bao noi
mac t& cung. Quy trinh thu nhan dich chiét tuan thi hwéng dan theo 1ISO 10993-12. Theo dd, gel PRP duwoc
ngam trong méi tredng co ban M- (méi trwéng M+ khéng chira huyét thanh) véi ty 1& 0,1 g/mL (w:v) & 37°C, 5%
CO; (Panasonic, Nhat Ban).

Panh gia néng d6 PDGF-AB va VEGF-A bang ELISA

Dich chiét PRP dwgc thu nhan tai cac thoi diém sau 1 ngay, 3 ngay va 7 ngay G PRP gel sé dwoc nap vao dia
ELISA cla cac yéu td tang trwdng PDGF-AB (RAB0396, S|gma USA) va VEGF-A (RAB0507, Slgma USA). bia
duwoc U qua dém & 4°C (Panasonic, Nhat Ban). Khang thé duoc bd sung vao cac giéng ngay sau do, u va l&c nhe
60 phut & nhiét d phong. Tiép theo, dung dich HRP- -Streptavidin dwoc thay vao cac giéng, U va I4c nhe 45 phut
& nhiét d6 phong. Thubc thir TMB dwoc bd sung vao cac giéng trong 30 phut & nhiét dd phong va dung dich
STOP duoc st dung dé& dirng phan (rng. Cudi cuing, két qué duoc ghi nhan & buéc séng 450 nm béi may doc
dia 96 giéng (Biochrom ASYS, United Kingdom).

Nuoi cay té bao néi mac tir cung

Té bao ndi mac t& cung dwoc nudi cay trong méi trudng M+, méi trwdng dwoc thay sau mbi 2-3 ngay. Sau khi té
bao che phi dwoc trén 80% bé mat dia nudi, cac té bao dwoc tach khdi b& mat dia nudi bang 0,25%
Trypsin/EDTA (Sigma, USA) va ly tdm 3.000 vong/phut trong 5 phuat. Can t& bao dwoc thu nhan va tién hanh cay
chuyén hoac bao quan déng lanh (10% DMSO) (Sigma, USA).

DPanh gia kha nang tang sinh té bao néi mac tir cung (hEnSCs) bang thir nghiém MTT

Dich chiét PRP sau 1 ngay 0 PRP gel sé dwoc str dung dé danh gia kha néng tac dong Ién sw téng sinh cla cac
t& bao hEnSCs. Thir nghiém MTT (3-[4,5- -dimethylthiazol-yl]-2,5- dlphenyltetrazollumbromlde) (Sigma, USA) dugc
thwc hién. Theo d6, 100 uL hEnSCs dwoc cdy vao dia 96 giéng (Nunc, USA) voi 10* t& bao/giéng va duwoc uae
37°C, 5% CO; qua dém. Sau dé, mdi trudng M- duoc bd sung voi dich chiét PRP (10%) dwoc thay vao giéng
nham khao sat tac dong clia PRP 1én sy tang sinh té bao. Méi trwdng M+ va M- dwoc sir dung twong &ng la dbi
chirng dwong va d6i chirng am. Cac thoi diém danh gia bao gébm sau 1, 3, 5 va 7 ngay nudi cay. Tai 46,100 L
cta 0,5 mg/mL MTT dwoc bb sung vao dia va i & 37°C, 5% CO:trong 4 gi¢. Cudi cing, MTT duoc loai bd va
100 uL DMSO:Ethanol (1:1) (Sigma, USA) dwoc bd sung. Két quéa dwoc ghi nhan & bwéc séng 570 nm.

Panh gia kha nang di cw cuia té bao néi mac tir cung vao vét rach

Dé danh gia kha nang di cw vao vét rach cua cac t& bao hEnSCs, cac t& bao nay dwoc cly vao dia 6 giéng
(Nunc, USA) v&i mat do 10° té bao/giéng va nudi ciy dén khi do bao phi clia t& bao trén bé mét dia nudi dat trén 80%.
Sau d9, vét rach dwoc tao trén I&p don t& bao. Dich chiét 10% PRP dwoc bd sung vao dia nudi dé danh gia tac
déng 1én sw di cw ctia hEnSCs. Mai trwdng M+ va M- dwoc st dung la dbi chirng dwong va dbi chirng am. Sau
24 gi& thye hién liéu phap, hinh anh té bao (Olympus, Nhat Ban) va dién tich che phu vao vét rach cua té bao
dwoc ghi nhan (phadn mém ImagelJ).
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Panh gia kha nang di cw cua té bao néi mac tir cung vao khéi PRP gel

100 pL dich huyén phii t& bao hEnSCs voi s lwong 5x10* té bao dwoc bd sung Ién trén bé mat PRP gel da duoc
dat vao dia 96 giéng (Nunc, USA) truwéc d6. Dia nudi dwoc G & 37°C, 5% CO,. Viéc danh gia kha nang di cw cla
té bao vao PRP gel dwoc thue hién bang cach cb dinh gel v&i 4% paraformaldehyde (Sigma, USA), cét lat va
nhudém md hoc (hematoxylin & eosin). Hinh anh di cw cla té bao vao PRP gel dwgc ghi nhan tai cac méc thoi
gian sau 1, 2 va 3 ngay nudi cay.

Xtr ly théng ké

Phan tich théng ké dwoc thye hién bang phan mém GraphPad Prism 9. Két qua dwoc biéu thi bang gia tri trung
binh + d6 lIéch chuan (Mean * SD). Gia tri p < 0,05 dwoc coi la khac biét c6 y nghia thdng ké.

KET QUA
Két qua danh gia néng dé6 PDGF-AB va VEGF-A bang ELISA

Kha nang phong thich cac GFs bao gém PDGF-AB va VEGF-A tlr PRP gel duoc thyc hién thong qua viéc dinh
lwong nong do cua chang & dich chiét gel tai cac mébc thoi gian c6 dinh bao gdm sau 1,3 va 7 ngay u. Két qua
cho thay rang, PRP gel cé kha nang phéng thich ca hai yéu té ting trwdng (Hinh 1). Tuy nhién, téc d6 phong
thich clia chang khac nhau. Cu thé, & PDGF-AB, kha nang phéng thich cao nhéat sau 1 ngay, dat 2150,33 + 11,07
pg/mL va cé xu huwéng giam dan theo thei gian xubng con 1982,50 + 15,91 pg/mL sau 7 ngay (p < 0,05). Khac
véi PDGF-AB, thoi diém ghi nhan dwoc tin hiéu phéng thich VEGF-A mudn hon, vao cudi qua trinh khao sat va
ndng do GF nay la 67,00 + 6,71 pg/mL.
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Hinh 1. D4 thij thé hién ndng dé PDGF-AB va VEGF-A theo th&i gian

Két qua danh gia kha nang tiang sinh té bao ndi mac tir cung (hEnSCs) bang thir nghiém MTT

Két qua thir nghiém MTT chi ra réng, PRP c6 kha nang kich thich ting sinh té bao hEnSCs (Hinh 2). Tuy vay,
hiéu qua kich thich tdng sinh cham, dwoc ghi nhan tai thoi diém sau 5 ngay nudi cly va tiép tuc gia tang kich
thich dén ngay 7 (p < 0,05). Mé&t khac, khi so sénh hiéu quéa tac déng ctia méi trwérng bd sung 10% PRP so véi bd
sung 10% FBS (M+), c6 thé thay FBS (10%) c6 hiéu qua kich thich sinh trwéng t& bao cao hon (p < 0,05).

0.4 - M
0.3 - M+
£ —+ 10% PRP
S 0.2
a
(o]
0.1 i
0.0

I 1 1 1
Ngay1 Ngay3 Ngay5 Ngay7
Thoi gian

Hinh 2. D6 thi thé hién kha nidng ting sinh cla té bao trong cac mai trweng theo thei gian

M-: Péi chirng 4m, M+: Béi ching duong.
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Két qua danh gia kha nang di cw cda té bao ndi mac tir cung vao vét rach

Thir nghiém mé phéng vét thuong duoc thye hién bang cach tao mot vét rach trén 16p don té bao duoc nudi cay
in vitro nham muc dich xac dinh kha nang di cw ctia hEnSC. Két qua cho thay, c6 sy di cw cua té bao vao vung
tbn thwong & nghiém thirc 10% PRP sau 1 ngay nudi cay, hién tuong nay dugc quan sat twong tw & nhém déi
chirng dwong (10% FBS). Khéng quan sat dwoc su di cw t& bao & nhém déi chirng am (Hinh 3A). Két qua théng
ké ciing chi ra réng, ty 1& bao pha cla t& bao tai vi tri moé phéng tdn thwong khéng khéac biét gitra nghiém thirc
10% PRP (71,47 + 0,08%) va doi chirng dwong (71,57 + 0,82%) (p > 0,05) (Hinh 3B).
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Hinh 3. Két qua di cw cuia té bao hEnSCs vao vét rach & cac nghém thirc

A. Hinh anh té bao; B. D6 thj thé hién ty Ié che phu té bao vao vét rach M-: B4i chimg am,
M+: Boi chiing duwong, ns: Khéng khac biét.

Két qua danh gia kha nang di cw cta té bao ndi mac tir cung vao khdi PRP gel

Két qua danh gia kha nang di cw clia hEnSCs vao khéi PRP gel cho théy rang, chi co thé quan sat dwoc té bao
bam dinh trén bé mat cia PRP gel theo thoi gian. Té bao dwoc ghi nhén 1a khéng c6 kha nang di cw vao séu
trong khoi gel sau 3 ngay quan sat (Hinh 4).
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Hinh 4. Két qua danh gia kha ning di cw clia té bao vao PRP gel theo th&i gian
Mii tén den: Té bao hEnSCs.
THAO LUAN

Huyét twong giau tiéu cu (PRP) dwoc biét dén la vat liéu tai tao md. Mot vai nghién clru trwdc day chi ra rang,
PRP thutng dwoc st dung & trang thai chua hoat hoéa (nA-PRP) trong diéu tri cac bénh Iy lién quan dén tai tao
ndi mac t& cung. Nghién ctvu nay dé xuét danh gia vai trd ctia PRP gel, mot trong nhitng ché phdm & trang thai
da hoat héa, 1én t& bao ndi mac t& cung tlr d6 1am co s& cho cac nghién clru sau hon & mé hinh dong vat hodc
trén 1am sang.
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PDGF-AB va VEGF-A |a hai yéu té gilr vai trd quan trong thic day s ting sinh, hinh thanh mach mau méi trong
qua trinh tai tao ndi mac ttr cung theo chu ky (Guo et.al., 2021). Két qua cta nghién ctru nay cho thay PRP gel co
kha nang phong thich ca hai yéu té tang trwéng la PDGF-AB va VEGF-A. Trong dé, thdi gian ghi nhan bat dau cé
sw phong thich VEGF-A mudn hon so véi PDGF-AB. Céc nghién clru trudic day da chi ra rang, VEGF-A c6 i luc
gén két cao véi fibrin va fibrinogen, ciing nhw thdi gian ban hiy dai hon so véi PDGF-AB. Nhitng déc diém nay
c6 thé gop phan lam cham thdi gian phong thich VEGF-A trong thei gian khdo sat va ciing 1a dédc diém gitp
VEGF-A phéng thich kéo dai hon (Wang et.al., 2022). Bén canh d6, PRP gel khéng dinh dwoc hiéu qua thac day
tang sinh va di cw vao vét rach khi tac dong 1én dong té bao ndi mac tlr cung. Diéu nay mét 1an nira khang dinh
réng, cac yéu t tang trudng tr PRP gel duwoc phdng thich ra méi trwdng bén ngoai va co tac dong lén té bao ndi
mac ttr cung, dong té bao da dwoc chirng minh [a biéu hién thu thé dac hiéu cia cac yéu tb tang trwdng nay
(Zhang et.al., 2020). Tuy nhién, th&r nghiém danh gia kha nang di cv qua PRP gel cta t& bao hEnSCs khéng dinh
té bao nay khong thé di cw vao sau trong khéi gel sau 3 ngay. Khang dinh nay twong tw voi mot cong bo clia
Sadeghi-Ataabadi va cong sw ndm 2017 khi khéo séat sy di cw cla céc té bao gbc trung mé day rén véi ndng do
CaCl, trong gel héa PRP la 2,5% (gan nhuw twong ddng véi nghién clru nay) (Sadeghi-Ataabadi et.al., 2017). Viéc
té bao khong thé di chuyén vao sau bén trong PRP gel dwoc ly gidi béi déc tinh co hoc cla soi fibrin dwoc tao ra
béng cac hoat hda nA-PRP trong CaCl, (Carr Jr, Carr, 1995).

C6 thé thay rang, PRP gel khong phu hop khi str dung nhu gia thé gilp lam day trong qua trinh di cw tai tao noi
mac t& cung. Ngoai ra, hoat tinh cia PRP gel trong kich thich tang sinh t& bao ndi mac t& cung con han ché so
v6i huyét thanh bao thai bo (FBS). Do d6, viéc nghién ctru thém ché phdm tir PRP dé gia téng hoat tinh va dat
trang thai d& dang (rng dung hiéu qua la didu can thiét trong twong lai.

KET LUAN

PRP gel c6 kha nang phong thich cac yéu té tang trwdng bao gdm PDGF-AB va VEGF-A, thic day sw ting sinh
va di cw vao vét rach cla té bao hEnSCs mac du hiéu qua kich thich tang sinh chuwa twong déng véi FBS. Mat
khac, & thtr nghiém danh gia vai tro lam gia thé, PRP gel dwoc khang dinh 1a khéng hé tro sy di cw vao bén trong
cla cac t& bao hEnSCs sau 3 ngay khao sat. Két qua nghién ctvu nay khang dinh dwoc tiém nang (rng dung clia
PRP trong tai tao n6i mac t& cung théng qua céc tac dong Ién dong té bao ndi mac. Tuy nhién, cin xem xét dang
hoat dong ctia ché phadm PRP cho hiéu qua va tinh kha thi cao hon dé& (ng dung.

Léi cam on: Nghién cieu dwoc tai tro- boi S6 Khoa hoc va Cong nghé Thanh phd Ho Chi Minh trong khudn khé Dé tai ma sé
615/0D-SKHCN.
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SUMMARY

Human endometrial stromal cells (hEnSCs) play an essential role in the regeneration process related to the
natural menstrual cycle or uterine dysfunction. This work aimed to collect platelet-rich plasma gel (PRP gel) that
could release growth factors (GFs), and to confirm its impact on the growth of hEnSCs. Accordingly, PRP gel
was collected and evaluated for the concentration of GFs (PDGF-AB and VEGF-A) in the extract after 1, 3, and
7 days of incubation at 37°C. The proliferation and migration of hEnSCs was examined in the presence of PRP
gel extracts, via MTT, in vitro scratch, and migration into the PRP scaffold assays. The results showed that PRP
gel could release PDGF-AB and VEGF-A. However, the release rates of these growth factors varied. PDGF-AB
was detected from the extract after 1 day of incubation (2150.33 &+ 11.07 pg/mL) before decreasing over time. In
contrast, VEGF-A was released at day 7 (67.00 = 6.71 pg/mL). Additionally, the PRP gel extract promoted the
proliferation and migration of hEnSCs into the artificially induced scratch on monolayer cultures. However, cell
migration into the PRP gel was not observed after 3 days of co-culture. It can be concluded that PRP can release
GFs promoting tissue regeneration and the proliferation and migration of human endometrial stromal cells. PRP
preparations have the potential for application in treating diseases related to endometrial regeneration. However,
further work is needed to enhance treatment effectiveness.
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