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TOM TAT

Té& bao noi mac tir cung ngudi (hEnSCs) gitr vai trd quan trong trong qud trinh tai tao lién quan dén chu ky kinh
nguyét tu nhién hoic cac bénh ly réi loan chirc ning tir cung. Muc tiéu caa nghién ciru 1a thu nhan thanh cong
gel huyét trong giau tiéu cau (PRP gel) véi kha nang phong thich cac yéu té ting truong (GFs) va danh gia vai
trd cua nd 1én su sinh truéng cia hEnSCs. Theo d6, PRP gel dwoc thu nhan va danh gia nong do cac GFs
(PDGF-AB va VEGF-A) tir dich chiét sau 1, 3 va 7 ngay u & 37°C. Ché pham nay tiép tuc duoc danh gia anh
huéng 1én sy ting sinh va di cu cua hEnSCs thong qua cac thir nghiém MTT, di cu vao vét rach va di cu vao
khbi PRP gel. Két qua cho thay rang, PRP gel c6 kha ning phong thich PDGF-AB va VEGF-A. Tuy vay, toc do
phong thich céc yéu té tang truong nay khac nhau. Nong ¢6 PDGF-AB bt dau dugc ghi nhan tir dich chiét sau
1 ngay 4 am (2150,33 + 11,07 pg/mL) va c6 xu hudng giam dan sau d6. Trong khi & VEGF-A, tin hiéu phéng
thich bit ddu vao 7 ngay (67,00 + 6,71 pg/mL). Ngoai ra, dich chiét tir PRP gel thiic day ting sinh va di cu vao
vét rach cua hEnSCs. Tuy vay, khong quan sat thay té bao di cu vao sau trong khdi PRP gel sau 3 ngay dong
nubi ciy. Tir cac két qua trén co thé nhan dinh ring, PRP c6 kha ning phong thich cac GFs lién quan dén qua
trinh ti tao mo dong thoi thic day qué trinh ting sinh va di cu cua c4c té bao noi mac tir cung & ngudi. Ché
pham PRP ¢ tiém ning wng dung diéu tri cac bénh ly lién quan tai tao ndi mac tir cung. Tuy nhién, dang ton tai
ctia ché phim can dugc nghién ctu thém nham ti wu hiéu qua diéu tri.

Tir khoa: Gel, huyét trong giau tiéu cau, tai tao, t& bao noi mac tir cung, yéu td ting truong.

MO DAU

N&i mac t&r cung, 16p 16t bén trong tlr cung, 1a cAu tric md dac biét trai qua nhirng thay ddi lién tuc trong sudt chu
ky kinh nguyét dé dap tng voi s didu hoa cua noi tiét tb. Nhirng thay ddi nay rat can thiét dé phoi duoc lam té
thanh cong va dan dén sw mang thai sau d6. Quéa trlnh tai cau trdc ndi mac tlr cung ddc trwng béi hoat dong cua
céc t& bao m6 dém ndi mac t& cung (hEnSCs) bao gom sw tang sinh, di cw va biét héa (Gellersen, Brosens, 2014). Sy
bt thwong clia cac hoat dong nay cé lién quan dén céc réi loan sinh san khac nhau, chdng han nhw lac ndi mac
t&r cung, sy thai va vd sinh. Mdc du qué trinh tai tao ndi mac tl cung bao gdm cac hoat déng clia hEnSCs phu
thudc vao hormone sinh duc nhung cac yéu té tang trwéng lai git vai trd quan trong trong viéc didu hoa qué trinh
nay (Guzeloglu-Kayisli et.al., 2009). Do d6, cac liéu phap bd sung yéu té tang trwdng dan dwoc quan tam trong
nghién ctvu liéu phap diéu tri cac bénh ly ndi mac t& cung.

Huyét tvong giau tiéu cau (PRP) da duoc ng dung trong nhiéu linh virc 1am sang khac nhau, bao gém chinh
hinh, nhan khoa va da liéu. Trong qua trlnh stra chiva md, tidu cau dwoc kich hoat nhdm muc dich khang viém,
thic day di cw té bao, tai ciu tric chét nén ngoai bao, téng sinh, biét héa t& bao va thic day sy hinh thanh mach
mau. Do dé, PRP duwgc s dung tai vi trf tdn thwong md dé stra chiva, tai tao md trong cac bénh ly khac nhau.
Trong san phu khoa, PRP gan day da dugc nghién ctru dé diéu tri suy gidam ch&c nang ndi mac t&r cung va
budng tri’ng & phu nlr vo sinh. Nhiéu nghién ctvu da bo cdo tac dung diéu tri clia viéc bom PRP chwa hoat héa
(nA-PRP) vao budng tr cung, gitip tang dd day ndi mac t& cung va co’ hoi lam t6 clia phdi (Allahveisi et.al., 2020). Tuy
vay, cling con mot sb tranh cai béi mot sb cong bd khong ghi nhan dwoc hiéu qué tac dong (Javaheri et.al.,
2020). O Viét Nam, mét s thir nghiém 1am sang ciing dwoc cong bd trén cac tap chi khoa hoc trong nwéc nhdm
danh gia vai trd PRP trong h tro tai tao n6i mac t& cung. Tuy vay, cung trén déi twong bénh nhan méng ndi mac
tlr cung va co tién st that bai Iam té phoi, trong khi nhém nghién ctru ctia Nguyé&n Thanh Tung va céng sw (2020)
khang dinh dwoc hiéu qua PRP théng qua kha nang cai thién do day ndi mac va kha nang mang thai thi Nguyén
Huy&n Minh Thuy va céng sw (2020) lai cé ghi nhan ngwoc 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 do, cac ché phdm tir PRP ciing chuva duoc
nghién ctru va rng dung nhiéu trong linh virc nay.

Trong nghién cteu nay, ché phdm PRP dang gel duoc nghién ctru va danh gia tiém nang in vitro théng qua tac
déng lén dong té bao ndi mac tr cung. Nghién cru cung cap co sé khoa hoc cho viéc (rng dung ché pham nay
trong diéu tri bénh ly lién quan dén tai tao ndi mac tt cung.

VAT LIEU - PHUONG PHAP

Vat liéu

Té bao ndi mac tir cung duoc cung cap bdi ATCC (hEnSC, ATCC No. CRL-4003), dwoc nudi cay trong moi
treong (M+): DMEM/F12 (Sigma, USA) cé bo sung 1,5 g/L sodium bicarbonate (Sigma, USA), 10% huyét thanh

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

Méau ngoai vi dwoc thu tir ngudi tinh nguyén khde manh, trong dé tudi sinh sén va co két qua xét nghiém mau am
tinh v&i HIV, HBV, HCV va BW. Viéc thu nhan mau ngoai vi nguoi dwgc tien hanh va thong qua béi H6i dong Y
dlrc (s6: 2395/GCN-BVHV, cap ngay 15/09/2019) clda Bénh vién Hung Vwong.

Thu nhan PRP gel va dich chiét ttr PRP gel

Dé chuan bi PRP gel, 8,5 mL méau ngoai vi ngudi dwoc thu nhan vao éng lay mau chiva 1,5 mL ACD (Acid Citrate
Dextrose) (BD Vacutainer, USA). Ong mau dwoc ly tam (Hettich, Brc) voi tbc dd 3.500 vong/phat, trong 3 _phut
va phan doan huyét twong dwoc thu nhan vao mét 6ng ly tam mai (Nunc, USA) Ong nay duoc ly tam vai tbc do
3.000 vong/phut, trong 22 phut dé thu nhan 1/3 dich huyét twong vé&i can tiéu cau & |&p day. Huyén pht hén hop
nay dwoc goi la huyét twong giau tidu ciu chwa hoat hda (nA-PRP). P& hoat héa tiéu ciu, dung dich 230 mM
CaCl, (Sigma, USA) dugc bb sung vao nA-PRP theo ty 1& twong (rng 1:9. PRP gel dwoc hinh thanh khi hdn hop
nay dwgc U & 37°C.

Dich chiét tr PRP gel dwoc thu nhan cho cac danh gia néng do yéu té téng trwéng va tac déng 1&n t& bao noi
mac t& cung. Quy trinh thu nhan dich chiét tuan thd hwéng dan theo ISO 10993-12. Theo d6, gel PRP dwoc
ngam trong mdi truéng co ban M- (mdi trwéng M+ khdng chiva huyét thanh) véi ty 1€ 0,1 g/mL (w:v) & 37°C, 5%
CO; (Panasonic, Nhat Ban).

Panh gia ndng dé PDGF-AB va VEGF-A bang ELISA

Dich chiét PRP dwoc thu nhan tai cac thdi diém sau 1 ngay, 3 ngay va 7 ngdy G PRP gel sé& dwoc nap vao dia
ELISA cla cac yéu t6 tdng trwdng PDGF-AB (RAB0396, _Sigma, USA) va VEGF-A (RAB0507, Slgma USA). Dia
dwoc G qua dém & 4°C (Panasonic, Nhat Ban). Khang thé dwoc bd sung vao cac giéng ngay sau do, G va lc nhe
60 phut & nhiét do phong. Tiép theo, dung dich HRP- -Streptavidin dugc thay vao cac gieng, G va l&c nhe 45 phat
& nhiét d6 phong. Thubc thr TMB dwoc bd sung vao cac giéng trong 30 phit & nhiét dd phong va dung dich
STOP duwoc siv dung dé& dirng phan rng. Cudi cung, két qua dwoc ghi nhan & buéc séng 450 nm béi may doc
dia 96 giéng (Biochrom ASYS, United Kingdom).

Nudi cay té bao ndi mac ttr cung

Té bao ndi mac ttr cung dwoc nudi cay trong méi trwerng M+, méi trwdng dugc thay sau mdi 2-3 ngay. Sau khi té
bao che phi dwoc trén 80% bé mét dia nudi, cac t& bao duwoc tach khdi b& mat dia nudi béng 0,25%
Trypsin/EDTA (Sigma, USA) va ly tam 3.000 vong/phdt trong 5 phit. Can t& bao dwoc thu nhan va tién hanh cly
chuyé&n hodc bao quan déng lanh (10% DMSO) (Sigma, USA).

Panh gia kha nang ting sinh té bao ndi mac ttr cung (hEnSCs) bang thir nghiém MTT

Dich chiét PRP sau 1 ngay G PRP gel sé& dwoc st dung dé danh gia kha nang tac déng Ién su ting sinh ctia cac
t& bao hEnSCs. Th& nghiém MTT (3-[4,5- -dimethylthiazol-yl]-2,5- d|phenyltetrazol|umbrom|de) (Sigma, USA) duoc
thwc hién. Theo d6, 100 L hEnSCs dwoc cay vao dia 96 giéng (Nunc, USA) voi 10* t& bao/giéng va duoc aé
37°C, 5% CO, qua dém. Sau do6, méi truéng M- duoc bd sung véi dich chiét PRP (10%) dwoc thay vao giéng
nhim khéo sat tac déng cha PRP 1én sy ting sinh t& bao. Mdi trudng M+ va M- duoc s dung twong (ng la dbi
chirng dwong va dbi chirng am. Céac thdi diém danh gia bao gébm sau 1, 3, 5 va 7 ngay nudi cay. Tai d6,100 uL
cta 0,5 mg/mL MTT dwoc bb sung vao dia va 0 & 37°C, 5% CO,trong 4 gi®. Cubi cing, MTT duogc loai bd va
100 uL DMSO:Ethanol (1:1) (Sigma, USA) dwoc bd sung. Két qua dwoc ghi nhan & bwéc séng 570 nm.

Panh gia kha nang di cw ctia té bao néi mac ttr cung vao vét rach

Dé& danh gia kha nang di cw vao vét rach cla cac t& bao hEnSCs, cac té bao nay dwoc cly vao dia 6 giéng
(Nunc, USA) voi mét do 10° té bao/giéng va nudi cdy dén khi d6 bao phti clia t& bao trén bé mét dia nudi dat trén 80%.
Sau d6, vét rach dwoc tao trén I&p don té bao. Dich chiét 10% PRP dwoc bd sung vao dia nudi d& danh gia tac
déng lén sy di cw cia hEnSCs. Maéi trwéng M+ va M- dwoc st dung 1a déi chirng dwong va déi chirng am. Sau
24 gi® thuc hién liéu phép, hinh anh t& bao (Olympus, Nhat Ban) va dién tich che phd vao vét rach cla té bao
dwoc ghi nhan (phdn mém ImageJ).
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Panh gia kha ning di cw ctia té bao ndi mac te cung vao khéi PRP gel

100 pL dich huy&n phu té bao hEnSCs véi s lwong 5x10* té bao dwoc bd sung 1én trén bé mat PRP gel da duoc
d&t vao dia 96 giéng (Nunc, USA) truwdc d6. Bia nudi duoc G & 37°C, 5% CO,. Viéc danh gia kha nang di cw clia
té bao vao PRP gel dwoc thuc hién bang cach cb dinh gel véi 4% paraformaldehyde (Sigma, USA), cét lat va
nhudm md hoc (hematoxylin & eosin). Hinh anh di cw cia té bao vao PRP gel dwgc ghi nhan tai cac méc thoi
gian sau 1, 2 va 3 ngay nudi cay.

Xt ly thong ké

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

KET QUA
Két qua danh gia ndng dd PDGF-AB va VEGF-A bang ELISA

Kha nang phoéng thich cac GFs bao gbm PDGF-AB va VEGF-A t¥ PRP gel dwoc thuc hién théng qua viéc dinh
lwong néng dd cta chang & dich chiét gel tai cdc mébc thoi gian cb dinh bao gbm sau 1, 3 va 7 ngay 4. Két qua
cho thay rang, PRP gel c6 kha ndng phong thich ca hai yéu t6 tang trwang (Hinh 1). Tuy nhién, toc d6 phong
thich ca ching khac nhau. Cu thé, & PDGF-AB, kha nang phong thich cao nhét sau 1 ngay, dat 2150,33 + 11,07
pg/mL va c6 xu hudng giam dan theo thoi gian xudng 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 muén hon, vao cudi qua trinh khao sat va
ndng d6 GF nay & 67,00 * 6,71 pg/mL.
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Hinh 1. D4 thi 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 tlr cung (hEnSCs) béng thte nghiém MTT

Két qua thir nghiém MTT chi ra rang, PRP c6 kha nang kich thich tang sinh t& bao hEnSCs (Hinh 2). Tuy vay,
hiéu qua kich thich tang sinh cham, dwoc ghi nhan tai thoi diém sau 5 ngay nudi cy va tiép tuc gia ting kich
thich dén ngay 7 (p < 0,05). Mat khéc, khi so sanh hiéu qua tac déng ctia méi trweng bd sung 10% PRP so véi bd
sung 10% FBS (M+), c6 thé thay FBS (10%) c6 hiéu qua kich thich sinh truéng té bao cao hon (p < 0,05).
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Hinh 2. D4 thi thé hién kha nang tang sinh cla té bao trong cac méi trwéng theo th&i gian

M-: Béi chiing 4m, M+: Béi chiing duong.

1264



HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HOC 2024

Két qua danh gia kha nang di cw cta té bao ndi mac tlr cung vao vét rach

The nghiém md phéng vét thwong dwoc thye hién béng cach tao mot vét rach trén |&p don té bao dwoc nubi céy
in vitro nham muc dich xac dinh kha nang di cw ctia hEnSC. Két qua cho thay, c6 sy di cw cla té bao vao ving
tdn thwong & nghiém thirc 10% PRP sau 1 ngay nudi cay, hién tuong nay dwgc quan sat twong ty & nhom déi
chirng dwong (10% FBS). Khéng quan sat dwoc sy di cw té bao & nhom déi chirng am (Hinh 3A). Két qua théng
ké ciing chi ra réng, ty 1& bao phu cla té bao tai vi tri mé phéng tdn thwong khéng khac biét gitra nghiém thirc
10% PRP (71,47 £ 0,08%) va dbi chirng dwong (71,57 = 0,82%) (p > 0,05) (Hinh 3B).
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Hinh 3. Két qua di cw cua té bao hEnSCs vao vét rach & cac nghém thirc

A. Hinh anh té bao; B. D4 thj thé hién ty Ié che phd té bao vao vét rach M-: B4i ching am,
M+: Déi ching dwong, ns: Khéng khéac biét.

Két qua danh gia kha nang di cw cta té bao néi mac tlr cung vao khéi PRP gel

Két qua danh gia kha nang di cw clia hEnSCs vao khdi PRP gel cho thdy rang, chi c6 thé quan sat dwoc té bao
bam dinh trén bé mét cia PRP gel theo thoi gian. Té bao dwgc ghi nhan la khéng c6 kha nang di cw vao sau
trong khoi gel sau 3 ngay quan sat (Hinh 4).
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Hinh 4. Két qua danh gia kha ning di cw cta té bao vao PRP gel theo thi gian
Miii tén den: Té bao hEnSCs.

THAO LUAN

Huyét twong giau tidu cau (PRP) dwoc biét dén 1a vat liéu tai tao mo. M6t vai nghién ctru trwdc day chi ra réng,
PRP thwong dwoc st dung & trang thai chwa hoat hda (nA-PRP) trong didu tri cac bénh ly lién quan dén tai tao
ndi mac t& cung. Nghién ctru nay d& xuét danh gia vai trd cia PRP gel, mot trong nhitng ché pham & trang thai
da hoat hoa, lén t& bao ndi mac t& cung t&r d6 lam co s& cho cac nghién ctru sdu hon & md hinh dong vat hodc
trén lam sang.
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PDGF-AB va VEGF-A la hai y&u t& gil vai trd quan trong thuc ddy sw tang sinh, hinh thanh mach méau méi trong
qué trinh tai tao ndi mac t&r cung theo chu ky (Guo et.al., 2021). K&t qua ctia nghién ctru nay cho thdy PRP gel cd
kha n&ng phéng thich ca hai yéu t6 tang trwéng |a PDGF-AB va VEGF-A. Trong d6, thdi gian ghi nhan bat dau c6
sy phong thich VEGF-A mudn hon so voi PDGF-AB. Cac nghién ctu trudc day da chira rang, VEGF-A c6 &i luc
gan két cao vei fibrin va fibrinogen, ciing nhw thdi gian ban hly dai hon so véi PDGF-AB. Nhitng dic diém nay
c6 thé gop phan lam cham thoi gian phéng thich VEGF-A trong thdi gian khdo sat va ciing la dic diém gidp
VEGF-A phong thich kéo dai hon (Wang et.al., 2022). Bén canh d6, PRP gel khang dinh dwoc hiéu qua thac day
tang sinh va di cw vao vét rach khi tac dong Ien dong té bao ndi mac t&r cung. Didu nay mét 1an niva khang dinh
réng, cac yéu té tang trwdng tr PRP gel dwgc phong thich ra moi treong bén ngoal va c6 tac dong [én t& bao noi
mac t& cung, dong t& bao da duoc chirng minh 1a biéu hién thu thd dac hiéu cha céc yéu tb tang trwéng nay
(Zhang et.al., 2020). Tuy nhién, thtr nghiém danh gia kha nang di cw qua PRP gel clia t& bao hEnSCs khéng dinh
t& bao nay khong thé di cuw vao sau trong khéi gel sau 3 ngay. Khéng dinh nay twong tw véi mét cong bd cla
Sadeghi-Ataabadi va cong sw nam 2017 khi khao sat sy di cw cta cac té bao gbc trung mé day rén véi nong do
CaCl, trong gel hda PRP 14 2,5% (gan nhw twong déng véi nghién ciu nay) (Sadeghi-Ataabadi et.al., 2017). Viéc
t& bao khong thé di chuyé&n vao sau bén trong PRP gel dwoc Iy gidi bdi dac tinh co hoc clia sgi fibrin dwoc tao ra
bang cac hoat héa nA-PRP trong CaCl, (Carr Jr, Carr, 1995).

C6 thé thay réng, PRP gel khong phu hop khi st dung nhuw gia thé gidp lam day trong qua trinh di cuw tai tao noi
mac t&r cung. Ngoai ra, hoat tinh ctia PRP gel trong kich thich téng sinh t& bao ndi mac t& cung con han ché so
v&i huyét thanh bao thai bd (FBS). Do d4, viéc nghién ciru thém ché phdm tir PRP dé gia ting hoat tinh va dat
trang thai dé& dang &ng dung hiéu qua la didu can thiét trong twong lai.

KET LUAN

PRP gel c6 kha n&ng phoéng thich cac yéu tb tang trwéng bao gdm PDGF-AB va VEGF-A, thic day sw tang sinh
va di cw vao vét rach clia té bao hEnSCs mac du hiéu qua kich thich tdng sinh chwa twong déng véi FBS. Mat
khac, & th&r nghiém danh gia vai trd 1am gia thé, PRP gel dwoc khang dinh 1a khéng hé tro' sy di cw vao bén trong
cla cac té bao hEnSCs sau 3 ngay khao sat. K&t qua nghién ciru nay khang dinh dwoc tiém néng ¢ng dung cta
PRP trong tai tao ndi mac t&r cung théng qua cac tac déng lén dong té bao n6i mac. Tuy nhién, can xem xét dang
hoat déng cia ché pham PRP cho hiéu qua va tinh kha thi cao hon dé (ng dung.

Léi cdm on: Nghién ciku duoc tai tro béi Sé Khoa hoc va Cong nghé Thanh phé Hé Chi Minh trong khudn khé Dé tai ma so
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.

Keywords: Endometrial stromal cells, gel, growth factors, platelet-rich plasma, regeneration.
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VAI TRO CUA VI THAO TAC TRONG THU NHAN TINH TRUNG KHI
THYC HIEN THU TINH TRONG ONG NGHIEM VOI CAC TRUONG HOP
THIEU TINH NANG

Nguyén Van Trung"’, Lé Minh Tam™?
“Trung tam NGi tiét Sinh san va Vé sinh, Bénh vién Truong Pai hoc Y - Duwroc Hué

’B6 mon Phy San, Triong Pai hoc Y - Duoc Hué, Pai hoc Hué

TOM TAT

Thiéu tinh ning ¢ nam giGi gay anh hudng 16n dén két qua didu tri thy tinh trong dng nghiém do kho khin trong
qua trinh thu nhén tinh tring. Nghién ctru hdi ciru duge thyc hién nham danh gia hiéu qua cua viéc chu dong thu
nhén tinh trung bang ky thudt vi thao tac ¢ cac truong hop thiéu tinh ning trong diéu tri vo sinh hiém mudn,
thong qua ket quéa nudi cdy phodi nang va chuyén phdi. Téng cong 136 chu ky diéu tri duoc chan doan thiéu tinh
ning dugc tién hanh tir thang 1/2019 dén thang 6/2023 tai Trung tam Noi tiét Sinh san va Vo sinh, Bénh vién
Truong Pai hoc Y - Duoc Hué. Cac két qua thu tinh, nudi cdy phoi nang va chuyén phoi duoc thu thap dé danh
gia vai tr6 cua vi thao tac thu nhén tinh trung trong diéu tri v6 sinh hiém mudn & cac ddi tuong thiéu tinh nang.
Két qua 102 cac truong hop thu nhan du tinh tring tir mau tuoi, 34 truong hop phai sir dung thém mau ri hoic
phiu thuat trich ly tinh tring va 0 truong hop sir dung mau hién tang. Str dung cac tinh tring thu nhan tir vi thao
tac cho ddi tugng ndy mang lai ty 1¢ thu tinh (69,1%); ty 1é phoi nang hinh thanh (59,6%); ty 1¢ phdi nang tot
(32,5%); ty 1¢ beta hCG duong (40,1%); ty 1& chu ky co tre sinh song (33,3%); ty 1€ thai ngung tién trién
(6,25%). Céc ty 1& nay dap tmg chi sé danh gia hiéu qua KPI cho qu4 trinh diéu tri hiém muon.

Tir khéa: Nudi cdy phdi nang, thiéu tinh ning, thu tinh trong dng nghiém, tré sinh séng, vi thao tac.

MO DAU

Thiéu tinh nd&ng dwoc dinh nghia 1a nhitng trucmg hop nam gi¢i dwoc ghi nhan mat do tinh trung trong dich xuét
tinh dwéi 5 trieéu/mL, dinh nghia nay bao gom ca nhirng trwdng hop tinh trung dwdi 1 triéu/mL hodc tinh trung o
dang cryptozoospermia (tinh tring chi dwoc tim thay trong dich sau ly tam). Nam gi¢i dwgc chan doan la thidu
tinh nang ddi dién véi nguy co rat Ién khdng cé hodc khdng du tinh trung dé thuc hién ky thuat tiém tinh tring vao
bao twong nodn tai ngay thu héi noan (Liu et al., 2023). Bén canh d6, chat lwong cda tinh tring khoéng tét c6 thé
gay céc anh hwéng tiéu cuc Ién qua trinh nuéi cdy phoi va diéu tri thu tinh trong 6ng nghiém (Ciotti et al., 2021).

Thu nhan dd tinh tring dé& thwe hién ky thuat tiém tinh tring vao bao twong noan (ICSI - Intracytoplasmlc Sperm
Injection) luén | thach thirc cho cac trwdng hop thiéu tinh nang. Déi véi cac trwdng hop co sb lvong va chét
lwgng tinh tring tdt, cac ky thuat nhw ly tdm theo thang nong do6 hoac boi Ién thwdng dwoc thwe hién dé thu nhan
céac tinh trung di déng tét. Tinh tring dwoc phan lap theo cac phwong phap trén gan nhu khéng 1an céc tinh tring
bat déng va cac thanh phan khac. Trong khi do, sO lwgng tinh trung qua it dwoc ghi nhan doi héi cach thirc loc
riea phal thay dbi dé thu nhan tbi da sb Iwong tinh trung c6 trong mau. Cac mau tinh dich chi dworc loc v&i moét Iop
loc, riva don thuan hodc chi ly tam thudn tiy dé lang tinh trang. MAu sau khi loc vAn chta rat nhiéu cac thanh
phan khéng mong mudn va anh huwéng dén viéc thu nhan tinh tring cho ICSI. Viéc tach va thu nhan céc tinh
trung t» mau sau khi tién hanh x Iy van sé gap rat nhidu kho khan, dan dén khéng cé da tinh trung dé thwe hién
tha thuat hodc tinh trung bi anh hwdng nghiém trong.

Vi thao tac la thiét b phé bién dwoc gén trén kinh hién vi ddo nguoc dé thuc hién ky thuat tiém tinh tring vao bao
tuong noan. Thiét bi nay cho phép chuyé&n dbi cac ctr ddng c6 pham vi di chuyé&n 16n thanh cac chuyén dong vi
mo & cAp dé micromet. Déi voi cac trucyng hop thidu tinh nang, vi thao tac déng vai trd gidp thu nhan tinh tring
mot cach chi dong, gom da sé lwong dé thwe hién ky thuat ICSI (Nagy et al., 2018). Trén thyc té tién hanh, cac
tinh trung khi dwoc ghi nhan kha néng di dong hodc dwoc xac dinh cé kha nang sbng can phai tach ra khoi cac
thanh phan cuaa dich sau x ly. Trong cac treong hop tinh tring ¢6 kha néng di dong va s6 lwgng nhiéu, diéu nay
c6 thé dé dang dat dwoc bang chinh nang lwc cda tinh trung. Ngwoc lai, khi cac mau tinh tring qua yéu va it, sy
tach biét tinh tring va céc thanh phan khéng mong muon gan nhuw khong thé. Khi nay cac tinh trung dwgc chi
dong bat gitr va dua sang giot méi trwdng méi bang hé thdng vi thao tac 1a can thiét. H& thdng vi thao tac st
dung kim ICSI d& hat va di chuyén tinh tring tr giot chira dich sau xt ly sang giot méi tredng mai. Qua trinh nay
dwoc thwe hién dén khi sé lwong tinh tring thu nhan dwoc vugt qua sd lwgng noan thu dwgc vao ngay choc hit
noan. Giai doan tiép theo & chon lwa lai nhitrng tinh trung d& dwoc thu nhan bang ky thuat vi thao tac dé tién
hanh tha thuat bat ddng tinh triing va tiém tinh triing vao bao twong noan.

1268



HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HQC 2024

Nghién ctru dwoc tién hanh nham hai muc tiéu. Muc tiéu thi nhét, danh gia kha nang thu nhan tinh tring bang hé
thong vi thao tac doi voi cac trwdng hop thiéu tinh nang. Muc tiéu the hai la danh gia hiéu qua cda ky thuét vi
thao tac Ién kha nang thu tinh, tao phoi nang trong diéu tri vd sinh hiém mudn.

NGUYEN LIEU VA PHUONG PHAP

Nghién ctu cla ching t6i dwoc tién hanh trén 123 bénh nhan thudc nhém thiéu tinh nang, tham gia didu trj véi
136 chu ky thu hdi nodn dwoc nubi cy dén giai doan phdi nang (Bang 1). Cac tinh trung dwoc thu hdi bang hé
théng vi thao tac trwdc khi tién hanh k§ thuat tiém tinh trung vao bao twong noan tai trung tam Néi tiét Sinh san
va Vo sinh, bénh vién Trwong Dai hoc Y Dugc Hué tir 1/2019 dén 6/2023. Tiéu chuan loai trir gdm nhirng trudng
hop c6 lac ndi mac tl cung, dinh viing chau hoac bénh viém vung chau.

Bang 1. Pic diém bénh nhan trong chu ky kich thich budng trieng

Pic diém vo sinh

V0 sinh nguyén phat 71,3% (97/136)
Thoi gian vé sinh (ndm) 5,07 + 2,84 (0,00 — 15,00)
Ngwei chéng

Tubi chdng (nam) 36,29 + 6,32 (27,00 — 69,00)
Chi s6 khéi co thé - BMI (kg/m?) 23,65 + 3,55 (16,61 — 41,42)
Chan doan cryptozoospermia 65,4% (89/136)
Ngwoi vor

Tubi vo' (n&m) 32,93 £ 5,06 (27,00 — 49,00)
Chi s6 khéi co thé - BMI (kg/m2) 20,57 + 2,16 (13,79 — 28,04)
AMH (ng/mL) 3,42 £2,49 (0,01 — 16,48)
AFC 11,85 + 4,82 (3 — 24)

CAc bién dinh luong duoc mo ta gia trj trung binh va doé léch chudn
(nhé nhét — 16m nhét); cac bién dinh tinh dwoc m6 ta véi ty 16 %.

Bénh nhan dwoc kich thich budng tri'ng bang phac d GnRH antagonist dé thu nodn trwéng thanh. Nguoi vor
duoc tiém lidu FSH tai tb hop (Gonal F, Merck, Dic) véi lidu lwgng tir 150 — 250 1U vao ngay 2 cla chu ky kinh
dwa vao sb nang noan dém dwoc diu chu ky. Siéu am dau dd am dao duoc thuc hién dé theo di sw phat trién
cta nang nodn. Khi siéu &m c6 cac nang troi dat kich thuéc tdi thiéu 18 mm, nodn dwoc kich thich trwdng thanh
v&i GnRH agonist 0,2 mg tiém dw&i da (Diphereline 0,1 mg, Ipsen Pharma Biotech, Phap). Sau 36 gi®, choc hut
noan duwoc thuc hién dé& thu hdi noan. Dudi sy hwéng dan cia siéu am dau do am dao, kim choc hut nong don
(Kitazato, Nhat Ban) dwoc sir dung dé thu dich nang nodn vao céac éng Falcon day tron 14 mL.

Noén dwgc thu nhan trong dung dich G-MOPS PLUS (Vltrollfe Véstra Frélunda, Thuy Dién) va dwoc u 2 gio
trong giot mdi trworng G-IVF plus (Vitrolife, Thuy Dién) & 37°C, 6% CO; (ta cy Galaxy 170S, Eppendon‘ Anh). Té
bao hat quanh nodn dwoc tach ra béi enzyme HYASE 80 IU (Vitrolife, Vastra Frolunda, Thuy Dién) va co hoc véi
pipet thay tinh c6 dwdng kinh giam dan t& 1,5 mm dén 200 pm va 140 pm. Nhirng nodn cé hién dién thé cyc thi
nhét dwoc xem 13 noan trwdng thanh va sé dwgc st dung cho buéc ICSI.

Song song véi qua trinh x& ly nodn, tinh triing dwoc chuan bj béng phwong phap rira don thuan. Tinh tring sau
ly gidi & 37 °C duoc pha véi Flushing (Fertipro, Beernem — Bi) theo ty l& thdp nhat 1a 1:1. Phan dich ndi sau ly tam
(300 g trong 10 phut) dwoc loai bd cho dén khi trong éng con lai 0,5 mL dung dich va cén I&ng. Can lang sau khi
thu nhan bang phuwong phap rira don thuan dwoc cho vao cac giot méi trwdng Ién dé tién hanh khao sat va ghi
nhan sy hién dién cla tinh tring. Ky thuat vi thao tac dwoc st dung dé thu nhan céc tinh tring c6 kha nang séng
va chuyén sang giot nhd dwéi 1 L.

Thye hién ky thuét ICSI voi cac tinh trung dugc thu nhan trong giot nhé vé&i cac nodn trwdng thanh. Sau khi tién
hanh ICSI, nodn dwoc nudi cdy don trong cac giot moi trvong G-TL (20 uL, Vitrolife, Vastra Frolunda, Thuy
Dién), dwoc pha 3 mL OVOIL (Vitrolife, Vastra Frélunda, Thuy Dién), va dwoc nudi cay trong 5 ngay véi didu kién
6% CO,, 5% O, trong t0 cay FreyGen (IVFtech, Pan Mach).

Phan mém SPSS 20 for Windows (SPSS, Chicago, My) duwgc st dung dé& x& ly dir liéu. Kiém tra phan phéi
chuén céc bién dinh lwvong bdi Kolmogorov-Smirnov test. Bién dinh lwong cé phan phdi chuan sé dwoc so sanh
trung binh va dd léch chuan bdi t-test, bién khong theo phan phéi chudn dwoc so sanh trung vi va khoang t
phan vi bdng phwong phap Mann-Whitney U. Cac bién phan loai va bién ty & dwoc so sanh véi chi-square test.
Khac biét cé y nghia théng ké khi gia tri p < 0,05.
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KET QUA VA THAO LUAN

Phucyng phap thu nhéan tinh tring béng vi thao tac co thé& gitp cha dong thu nhan tinh trUng tlr cac mau tinh dich
cla cac bénh nhan duwogc chan doan thleu tinh nang. Nhung tinh trung duwoc cho la c6 kha nang di dong hoac
dwoc danh gia la van con chire nang séng dwoc thu nhan va chuyén ngay lap tic sang mét giot méi trwéng rat
nhé da dwoc lam phang. Giot méi trwong nay dong vai tro6 nhw mot giot trung gian lwu gilr tinh trang trwde khi
thwe hién ky thuat ICSI. Giot mbi truo’ng nay phal thda man didu kién 1a thé tich phai rat nhé (duéi 1 L), phang
va khong bi kho d& dam bao chirc néng song cla tinh trang va dé dang thu nhan lai khi thue hién ky thuat ICSI.
Viéc thu nhan tinh tring bang k§ thuat vi thao tac trong truong hop thiéu tinh n&ng dam bao ba muc dich. Thi
nhét, tinh tring dwoc tach khéi dich sau ly tam mét cach sém nhét, han ché tac dong cla cac gbc oxy hoéa hoat
dong (ROS - reactive oxygen species) I&n tinh tring. Thir hai, nhirng tinh tring tét nhat c6 thé dwoc chon loc khi
thwe hién ICSI. Thir ba, viéc thu nhan tinh tring trwéc béng k¥ thuat vi thao tac gitp gidm thoi gian ICSI, qua d6
giam thiéu tac dong tiéu cwe 1&én noan.

Trong qua trinh diéu trj thu tinh trong 6ng nghiém, sb noan truo’ng thanh thu nhan trung binh 10,79 + 6,87 va
phan bo v&i khoang kha rong tr 1 dén 44 nodn, doi héi phai cé quy trinh thu nhan tinh trung véi cac yéu cau khac
nhau (Bang 2). Nho viéc ap dung céac ky thuat thu nhan tinh tring nay chuiing t6i da dam bao dwoc kha nang thu
nhan tinh trang cho k¥ thuét ICSI cho nhom bénh nhan nay. Cu thé v&i 136 chu ky ICSI trong d6 89 chu ky dworc
ghi nhan tinh trung thuéc nhom tinh tring &n (cryptozoospermia), ching t6i da khéng phai stv dung dén nguon
tinh trung hién tang. Viéc thwe hién vi thao tac trong thu nhan tinh trung da gidp chung t6i thu dwoc tinh tring ty
cac mau twoi voi ty 1é cao, 75% (102/136 Bang 2), nh& d6 gidm dwoc sw lo Iang va giam ap luc vé kinh t& cho
bénh nhan thiéu tinh nang. Ty 1& c6 tinh tring t mau twoi cho cac déi twong nay cao hon so véi nghién cu
trwdre day (55,71%; Koscinski et al., 2007).

Bang 2. Pic diém chu ky kich thich buéng trirng va nudi cay phoi

Pic diém chu ky kich thich buéng trirng

Liéu dau FSH 235,85 + 37,97 (100 — 300)
Téng lidu FSH 2751,96 + 2055,06 (300 — 3300)
Sé ngay kich thich 8,78 + 1,02 (5,00 — 13,00)
S6 noan thu hoi 14,03 + 8,62 (1,00 — 48,00)
S6 noan trudng thanh 10,79 + 6,87 (1,00 — 44,00)
Ty I& noan trwdng thanh 76,9% (1468/1908)
M3u twoi 75,0% (102/136)
S dung thém mau try lanh 16,2% (22/136)
S dung thém mau trr lanh va phau thuét trich ly tinh tring 8,8% (12/136)
Tinh tring hién tang 0% (0/136)

Céc bién dinh luong duoc mé ta gié tri trung binh va dé léch chudn (nhé nhét — I6n nhat); cac bién dinh tinh duoc mé té véi ty 16 %.

Viéc thu nhan du tinh trung va chon dworc céc tinh tring tét nhat ctia mau vai ky thuat vi thao tac da gip ching
tdi c6 két qua thy tinh va nudi cay phoi t6t cho cac bénh nhan thiéu tinh nang. Cu thé, ty 1& thu tinh dat 69,1%; ty
Ié phdi nang hinh thanh dat 59,6% va ty 1é ph0| nang tbt dat 32,5% (Bang 3) Két qua ty & thu tinh va ty 1& ph0|
nang tao thanh cta chang téi cao hon két qua cta nhém nghlen clru Cai va cong sy (2020), 1an lwot 1a 54% va
27%. Két qua cua chung t6i kha twong dong véi két qua cla Bartolacci va cong Sw (2018) 1&n lwot 1a 1a 66,7% va
50%. Cac ty lé nay nam trong nguwéng chap nhan dwoc cla chi s danh gia hiéu qua KPI (Key Performance
Indicator) trong nudi cay phdi theo ddng thuan cta Vienna 2017 va clia Y 2023 (ESHRE Special Interest Group of
Embryology and Alpha Scientists in Reproductive Medicine, 2017; Vaiarelli et al., 2023).

Bang 3. Két qua thu tinh va nudi cay phoi

Pic diém thu tinh va nudi cay phoi Ngwéng

S6 noan thuy tinh binh thwdng 7,46 £ 5,67 (1,00 — 37,00)

Ty 1& noan thu tinh 69,1% (1015/1468) 60 - 80%
Sé phai phan cét 7,43 + 5,66 (1,00 — 36,00)

Ty 18 phéi phan cét 98,0% (995/1015)

sé phai nang D5 4,42 + 4,17 (0,00 — 28,00)

Sé phoéi nang D5 loai tét 2,44 + 2,89 (0,00 — 16,00)

Ty 1é phbi nang hinh thanh 59,6% (601/1015) 40 - 60%
Ty 18 phéi nang tét 32,5% (330/1015) 30 - 40%

Céc bién dinh luong duoc mo ta gia tri trung binh va dé léch chudn (nhé nhét — I6n nhét); cac bién dinh tinh duoc mé ta véi ty 16 %.

1270



HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HQC 2024

Mé&c du chét lwong tinh tring kém & nhém bénh nhan thiéu tinh nang nhwng két qua sau chuyén phéi da cho két
qua tbt. Cu thé ty & beta hCG dwong sau chuyén phoi dat 40,1% sau méi chu ky chuy&n phoi, két qua thai 1am
sang dat 35,9% va ty 1& chu ky c6 tré sinh séng sau diéu trj 1a 33,3% (Bang 4). Cac ty 1& nay vwot nguéng ky
vong trong diéu trj cho cac bénh nhan tién lwgng kém theo déng thuan cta Y (2023) va cao hon két qué clia cac
nghién ctwu trwéc day. Trong khi d6, chi 6,25% cac chu ky cé ghi nhan sy thai, thAp hon so véi ty 1& 15% trong
nghién ctru trede dé (Vaiarelli et al., 2023).

Bang 4. Két qua chuyén phoi va dién tién thai ky

Két qua chuyén phoi va dién tién ca thai ky

Sb 1an chuyén phoi 1,41+0,89 (1-5)
Ty 1& beta hCG dwong 40,1% (77/192)
Ty & thai |am sang 35,9% (69/192)
Ty & thai ngirng tién trién 6,25% (12/192)
Ty |é thai cong dén 59,2% (77/130)
Ty l& chu ky c6 tré sinh séng 33,3% (64/192)

Cac bién dinh Iuong duoc md ta gia trj trung binh va d6 léch chudn (nhé nhét — I6n nhat);
cac bién dinh tinh dwoc mo ta véi ty |€ %.

Bang 5. So sanh chéat lweng mau tinh tring trong nhém thiéu tinh nang

Dic diém Nhém cryptozoospermia Nhém Giatrip
1-5triéu/mL

Ty I& thy tinh 67,4% (648/962) 72,5% (367/506) 0,042

Ty 1é phdi nang hinh thanh 58,6% (380/648) 60,2% (221/367) 0,624

Ty |& phdi nang tét 31,5% (204/648) 34,3% (126/367) 0,352

Ty & beta hCG dwong 45,8% (54/118) 31,1% (23/74) 0,043

Ty l& chu ky c6 tré sinh séng 39,0% (46/118) 24,3% (18/74) 0,036

Céc bién dinh tinh duwoc so sanh véi kiém dinh Chi binh phuong.

Bang 6. Anh hwéng cha tudi v dén cac chu ky diéu tri

Ngwoi vor < 35 tudi > 35 tudi Giatrip
Cryptozoospermia 63,4% (59/93) 69,8% (30/43) 0,471
S6 noan trwdng thanh 11 (9) 8 (8) 0,024
Ty 18 thy tinh 70,6% (750/1062) 65,3% (265/406) 0,047
Ty 1& ph6i nang hinh thanh 61,5% (461/750) 52,8% (140/265) 0,014
Ty I& phdi nang tét 35,1% (263/750) 25,5% (67/265) 0,003
Ty |8 beta hCG dwong 46,4% (58/125) 28,4% (19/67) 0,015
Ty 1& chu ky c6 tré sinh séng 39,2% (49/125) 22,4% (15/67) 0,019

Céc bién dinh tinh duroc so sanh véi kiém dinh Chi binh phuong. Cac bién dinh leong so sanh trung vj va khoang
ter phén vi bang phwong phap Mann-Whitney U.

Nghién ctru cla ching t6i cho thdy rng sb lwong tinh tring it hon trong nhém cryptozoospermia so véi nhém
tinh tring = 1 triéu tinh trang/mL chi ghi nhan ty 1& thu tinh gidm c6 y nghia théng ké (67,4% so v&i 72,5%; p =
0,042). Tuy nhién ty I& beta hCG dwong va ty & tré sinh séng ghi nhan cao hon (cé ¥ nghia théng k&) & nhém
cryptozoospermia so v&i nhém con lai (45,8% so véi 31,1%; p = 0,043 va 39,0% so véi 24,3%; p = 0,036, twong
&ng) (Bang 5). Ty I& c6 thai va c6 tré sinh sdng clia ching tdi cao hon bédo céo ciia Hibi va céng sw (2023) twong
ng véi 31,5% va 20,5% (Hibi et al., 2023). Nhw vay dwdng nhw sb lwong tinh trang it anh hwéng dén két qua
didu tri thu tinh trong 6ng nghiém. Bén canh d6, ngwdi vo déng vai trd quan trong trong diéu tri thu tinh trong éng
nghiém. Trong nghién ctru nay chang tdi ghi nhan khi ngudi vor <35 tudi, cac chi s vé diéu tri thu tinh trong éng
nghiém dé&u cho két qua tét hon so v&i nhém ngudi vo 235 tudi va cac khac biét nay cé y nghia théng ké (Bang 6).
Két qua nay phl hop vé&i cac nhan dinh v& vai trd stra sai clia noan déi véi cac bat thuong DNA dwgc phat hién
trén tinh trung bi suy giam khi tudi nguwdi vo ting (Borges et al., 2019).
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KET LUAN

K§ thuat vi thao tac dwoc st dung dé thu nhan tinh tring & cac bénh nhan thiéu tinh nang co thé gitip giai quyét
phan nao cac kho khan trong viéc thu nhén tinh trang. Bén canh dé ky thuat vi thao tac giup dém, bao chat lwong
cla tinh trung, gidp cai thién hiéu qua diéu tri vd sinh hiém mudn véi phwong phap thu tinh trong 6ng nghiém.
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MICROMANIPULATION RETRIEVAL OF SPERM IN IN-VITRO
FERTILIZATION IN CASES OF SEVERE
OLIGOASTHENOTERATOZOOSPERMIA

Nguyen Van Trung™, Le Minh Tam*?
'Center for Reproductive Endocrinology and Infertility

2Department of Obstetrics and Gynecology, Hue University of Medicine and Pharmacy, Hue University, Hue, Vietham

SUMMARY

Sperm collection during in vitro fertilization treatment is challenging in cases of severe
oligoasthenoteratozoospermia (OAT). Micromanipulation techniques can be used to aid sperm collection during
treatment. In this retrospective study, the effects of micromanipulation techniques on severe OAT in vitro
fertilization treatment were evaluated, based on blastocyst culture and embryo transfer results. The study
involved 136 treatment cycles, conducted between January 2019 and June 2023 at the Center for Reproductive
Endocrinology and Infertility, Hue University of Medicine and Pharmacy Hospital. The fertilization outcomes,
blastocyst culture and embryo transfer were evaluated following the application of micromanipulation sperm
retrieval. Of 136 treatment cycles, 102 cycles used sperm from fresh samples, 34 cycles used additional frozen
samples or retrieval sperm from surgery. Donated sperm was not used during ICSI. We found most parameters:
the fertilization rate (69.1%), the blastocyst rate (59.6%), the good quality blastocyst rate (32.5%), the positive
beta hCG rate (40.1%), the cycles with live birth rate (33.3%) and the miscarriage rate (6.25%) exceeded the KPI
for the consensus IVF treatment.

Keywords: Blastocyst culture, in vitro fertilization, live birth, micromanipulation, severe oligoasthenoteratozoospermia.
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ANH HUONG CUA LOAI TE BAO GOC TRUNG MO VA LAN CAY CHUYEN
DEN HAM LUONG PROTEIN EXOSOME DUQC TIET RA

Than Thi Trang Uyén"?, Hoang Hwong Diém™, Nguyén Thi Tuyét Anh**
1Trung tdm Coéng nghé cao Vinmec, Ha Ngi, Viét Nam
2Vién Nghién ciu Mién djch Vinmec-VinUni, Ha Ndi, Viét Nam

*Téac gia c6 dong gép nhuw nhau trong nghién ciw.

TOM TAT

Thé tiét ngoai bao exosome, dac biét 1a exosome tir té bao gbc trung mé, dang ndi 1én nhu 1a mot ddi twgng tiém
nang cho ung dung chan doan va tri liéu. Tuy nhién, huéng nghién ctiu tng dung nay dang gap phai rao can la
dong té bao 6n dinh tiét exosome, quy md san xuat va mirc d6 6n dinh cua cac thanh phan sinh hoc trong
exosome. Nghién ciru ndy cua chdng t6i nham tim méi lién hé cua loai té bao gdc trung mo so cap va sé lan ciy
chuyén (passage — P) 1én ham lugng protein exosome dugc té bao tiét ra trong qué trinh nudi té bao 2D. Két qua
cho thay ring, té bao goc trung mo trong nudi cdy c6 hinh dang thudn dai va giong nguyén bao soi va exosome
thu dugc ¢6 hinh théi giéng cai bat (cup- shaped). Khéng co su khac biét v& ham lugng protein exosome tir c&C mau
exosome dugc tiét ra tir hai loai té bao gbc trung mé day rén va mé md va tir cac P khac nhau (P5, P6 va P7) cua
dong té bao gdc trung mod day rén. Két qua tir phép phén tich twong quan cho thiy céc P khac nhau (P5, P6 va P7) cua
té bao gdc trung mo day ron khong 1am anh huong dén ham lugng protein exosome dugc tiét ra (r* = 0,015).
Ddng thoi, hai loai té bao goc trung md day rén va md md nudi ciy so cip cling khong lién quan dén ham luong
protein exosome tiét ra (r* = 0,019). Cac dir liéu tir nghién ctu nay cho thiy rang trong diéu kién nudi ciy 2D
binh thuong, ham luong protein exosome tlet ra khong bi tac dong boi té bao gdc trung mé c6 ngudn gbe tir mod
day rén va md ma va té bao & cac giai doan ciy chuyén cao.

Tur khéa: Protein tong sd, té bao gdc trung md, thé tiét exosome.

MO DAU

Thé tiét ngoai bao (extracellular vesicles/EV) la cac tdi nhé cé I&p mang lipid kep gidng nhw mang té bao va duoc
tiét ra tlr nhiéu loai t& bao khac nhau (Hoang et al., 2020). Chung dugc tim thay trong méi trwdng nudi cay té bao
va nhiéu loai dich co thé nhw huyet tuwong, nuwoc tiéu, nwdc bot, dich 6i va stva me (Lasser et al., 2011) Thé tiét
hay EV dwoc phan lam 3 loai: thé t& bao chét theo chwong trinh - apoptotic body (1 - 5 pm), vi the/V| béng bao -
microvesicle (100 - 1000 nm) va th& exosome (50 - 200 nm) (Than et al., 2017). Trwéc day, thé tiét ngoai bao
dwoc coi la rac thai tlr t& bao; tuy nhién, cac nghién ctu da chirng minh réng thé tiét c6 vai trd quan trong trong
cac qua trinh sinh Iy hoc clia co thé do ching cé thé tac dong dén chinh nhém té bao tiét ra chiing (autocrine)
hodc tac dong dén cac té bao khac & méi trwdng xung quanh (paracrine).

Té bao gbc trung md hién dang la loai t& bao gbc dwoc st dung rong réi nhat trong thtr nghiém l|am sang nham
muc dich diéu tri nhidu bénh Iy khac nhau. Tuy nhién, ngay cang nhiéu nghién ctru cho thay hiéu qua tri liéu cta
t& bao gbc trung md chd yéu thdng qua cac chét tiét hon 1a co ché biét hoa tryc tiép cda ching (Lai et al., 2010;
Phinney & Prockop, 2007; Turturici et al., 2014). Cac nghién ctru gan day cho thdy chic néng sinh hoc va kha
ndng trng dung cao cla cac thé tiét ngoai bao dworc tiét ra tir t& bao gbc trung mod 1a do thanh phan chat mang
chtra bén trong né. Dac biét trong qua trinh lién vét thwong, EV cé kha nang thic day kha nang di chuyén va tang
sinh t& bao, thic day té bao tang san xuét collagen va sw hinh thanh cac mach mau mai, tai biéu mé hoéa va giam
dd rong seo (Than et al., 2017). Béi voi thodi hod sun khép, EV ¢6 vai trd gidm viém, didéu hoa mi&n dich méi
trwong sun khép, gidm dau va tai tao ciu tric nén (extracellular matrix) (Nguyen et al., 2021). Cac loai thé tiét
ngoai bao khac nhau hodc cung loai thé tiét nhwng dworc tao ra tlr cac diéu kién nudi khac nhau (c6 hay khéng c6
cac chéat kich thich) s& mang cac hoat chat khac nhau. Do vay, kha ndng tac ddng clia EV va céc hoat chét trong
tirng loai EV t&i cac qua trinh sinh hoc té bao 1a khac nhau va can dwoc danh gia dé Iwa chon loai thé tiét ngoai
bao phu hop.

Y v&n hién nay da cung cip co s& khoa hoc cho huéng s dung thé tiét tir té bao gbc trung md nhw mét loai
thuéc méi trong céc liéu phap y hoc tuong lai. Tuy nhién, rao can cta cia viéc phat trién va s dung thé tiét
ngoai bao do Ia ngudn té bao 6n dinh tiét thé tiét, quy trinh va diéu kién nudi céy té bao dé tiét thé tiét co thanh
phan 6n dinh va mrc 6 dap trng quy mé da dé co thé san xuat thé tiét phuc vu nhu cau didu trj. Trong nghién
ctru nay, chdng toi kiém tra mirc do twong quan gilra cac lan cay chuyen t& bao gbc trung mod day rén so cap va
loai té bao goc trung mo tir day rén va md m& dén sb lwong thé tiét dwoc tiét ra thong qua ham lwong protein
tdng sb clia exosome.
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NGUYEN VAT LIEU, PHUONG PHAP

Nguyén vat liéu

Té bao gbc trung md day rén va mé mé& dwoc da dwoc thu thap va lwu tri tai Ngan hang mé Vinmec.
Phwong phap nudi cay té bao géc trung mo

Té bao dwgc ra dong trong bé& 6n nhiét 37°C va chuyen sang ong Iy tam chiva s&n 5 mL méi trwdong nudi céy.
Dung dich té bao dwoc ly tam v&i lwc 400 x g trong vong 4 phit & 20°C dé 1am lang té bao. Cén té bao dwoc hoa
tan trong 3 mL mdi trrdng nudi cdy StemMACS' MSC Expansion Media Kit (Miltenyi Biotec, Dirc). Té bao dwoc
nhudm va dém bang cach Iay 10 L dich huyén phi té bao trén déu véi 10 pL Trypan Blue (Gibco, My), sau do
nhé 10 pL dich té bao vao buong dém Neubauer cai tién (InCyto, Han %Iuoc) va dém té bao bang may
hemocytometer. Chai nuoi cdy té bao sé duoc x& Iy bé mat béng co chét CTS CELLstart™ (Gibco, M§) da pha
loding v&i PBS (Invitrogen, M) theo ty 1& 1 300 trong 1 gi&r & 37°C trwde khi cay t& bao. Te bao duoc cay vao
chai nuéi cay véi mat dé 5000 té bao/cm® va nudi trong méi trwdng nudi cay StemMACS™ MSC Expansion
Media Kit (Miltenyi Biotec, Btrc) trong diéu kién 37°C va 5% COs.

Khi té bao dat mat dd 90% bé& mat chai nudi cdy, dich nudi té bao dwoc hit bd va té bao duoc rua bang dun%
dich PBS (Invitrogen, My). Sau khi loai bé dich rira PBS, bd sung 2 mL dung dich Enzyme CcTS™ TrprE
(Thermo Fisher Scientific, My) vao chai nu6i cly T75 va G trong ta nuGi chy & 37°C trong 3 phdt. Tiép theo, té bao
duoc hé tro tach revi khéi bé mét chai bang cach v nhe canh bén cta chai nudi cay, va enzyme sé dugc trung
hoa bang céach bd sung méi trwdng nudi cay véi thé tich bang vai thé tich enzyme da st dung trwdc d6. Té bao
sé dugc thu lai bang ly tam voi lwc 400 x g trong vong 4 phat & 20°C, sau do6 dwgc danh tan trong méi trwdng
nudi cdy va chuyén vao chai nuéi té bao.

Phwong phap ly tam thu thé tiét exosome

Mbi trwdng didu hoa nubi cly té bao dau tien duoc ly thm & 300 x g trong 5 phut dé loai b cac manh vé té bao.
Sau do moi truo’ng tiép tuc duoc ly tam & lwc 2.000 x g trong 30 phut va 15.000 x g trong 30 phut dé loai bé cac
quan thé thé tiét kich thuoc lon. Tiép theo, méi trwong didu hoa tiép tuc dwoc ly thm & 100.000 x g trong 90 pht
dé& phan lap thé tiét exosome (Crescitelli et al., 2013). Cubi cliing, exosome sé& dwoc hoa tan lai trong PBS
(Invitrogen, M§) dé rtva va thu lai bang thwe hién ly tam & 100.000 x g trong 90 phat. Can exosome thu duoc sé
dwoc danh tan trong PBS (Invitrogen, M§) dé thwc hién cac thi nghiém tiép theo.

Phwong phap xac dinh dic diém hinh thai cda thé tiét ngoai bao bang kinh hién vi dién td truyén qua

Nh&m phan tich dac diém hinh thai cta thé tiét, phwong phap nhuém am tinh va soi duwdi kinh hién vi dién tc
truyén qua dd dwoc s dung trong nghién ctru nay Miu exosome duwoc rd déng va cb dinh véi 4%
paraformaldehyde (Sigma Aldrich, M§) v&i ty & vé thé tich 1 EV : 1 paraformaldehyde. Tiép d6, nhé 5 pL dung
dich chiva thé tiét tr t& bao gbc trung mé day rén da cb dinh Ién mét mang Formvar-carbon coated grids (Ted
Pella Inc., My) va d& I&ng 20 phat & nhiét do thweng. Nhudm exosome véi uranyl-oxalate trong 5 phit & nhiét do
phong va soi thé tiét exosome dwai kinh hién vi dién tt truyén qua (JEOL 1100 TEM) tai Phong Siéu cAu trac -
Vién Vé sinh dich t& Trung wong.

Phwong phap do protein téng sé bang BCA

Mau thé tiét exosome bao quan & nhiét d6 -80°C dwoc ra déng dén nhiét do phong va do ham lwong protein téng
sb str dung bo kit Pierce BCA Protein Assay Kit (Thermo Fisher Scientific, M§). Chét chuén va hoa chét duoc
chuén bj theo hwéng dan di kém cia bo kit. M&u exosome can do (d4 ra dong) va chét chuén (& céac dai nong do
khac nhau) dwgc hiat va nha vao tirng gleng cla dia da thiét ké (25 plL/giéng). Tiép theo, bd sung vao moi gleng
200 pL dung dich Working Reagent va lac d&u trong vong 30 gidy. Bia thi nghiém dwoc day nap va i & 37°C
trong vong 30 phut. Sau khi két thic 4, dia thi nghlem sé dwoc dé & nhiét dd phong (khoang 10 phut) va do do
h4p thu tai bwéc séng 562 nm bang may do quang phd Glomax (Promega, My). Gia tri h&p thy do duwgc va ndng
do chét chuén sé dwoc st dung dé dwng dwoc dutng chuén (c6 dang y = ax + b) thé hién médi twong quan gitra
ndng dd chat chuan va do hap thy, ttr d6 tinh ra ndng dd protein twong tng.

So sanh twong quan va théng ké

Phan mém Excel dugc st dung d& phan tich dir liéu va trinh bay biéu d4. Bidu db phan tan (scatterplot) dé bidu
dién sy phan tan cGia mau va phan tich hiép phwong sai va hé sé twong quan dé& danh gia méi twong quan cta
lan cly chuyen v&i ham lwgng protein thu dwoc. D& liéu trung binh dwoc trinh bay dwéi dang trung binh £ dé
l&ch chuan (SD).

KET QUA VA THAO LUAN

Nubi cay té bao géc trung md va phan lap exosome

Trong qué trinh nudi céy, ca té bao gbc trung md day rén va mé m& so cdp déu c6 biéu hién kiéu hinh thudn dai
va giéng nguyén bao soi (Hinh 1 A1-A2). Pay la kiéu hinh dién hinh cda t& bao gbc trung mé trong nubi cay.
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DBdng thoi, khi quan sét dusi kinh hién vi dién tl truyén qua (TEM), exosome thu dwoc c6 kiéu hinh gléng céi bat
(cup-shaped) va kich thwéc trong khoang tlr 50 nm dén 200 nm (H|nh 1B). Bay ciing la hinh thai dién hinh cta
exosome duwgc nhudm am tinh va quan séat duoi kinh hién vi. Két qua nay tuo'ng ddng véi cac két qua cla chiing
t6i trwéc day cling nhw cac két qua cong bb quéc té cta cac nhém nghién clru khac (Hoang et al., 2020). Khi
quan sét hinh anh dwéi kinh hién vi TEM, ching t6i nhan thdy bén canh nhirng hat c6 d&c diém hinh théi va kich
thwoc cia exosome, ¢ nhivng hat c6 kich thuwéc Ion (khodng 500 nm) va hat tron khong c6 hinh cai bat. Nhivn

hat kich thwéc 16n hodc nhd, bé mat hat khong tron nhén c6 thé 1a cac vi thé (microvesicle) Ian vao quan thé
exosome trong qué trinh phan lap do hai quan thé thé‘tiét nay co sw giao thoa vé mat kich thwéc, va vi phwong
phéap siéu ly tdm khong c6 kha nang tinh sach cac quan thé thé tiét co su giao thoa ve kich thuwdc (Patel et al.,
2019; Vlassov et al., 2012). D& phan tach dwoc exosome va vi thé, can thiét phai s dung phwong phap ly tam
dwa vao ty trong (gradient centrifugation) d& tach cac hat quan thé c6 trong lwong khac nhau (Patel et al., 2019).

% ‘
500 nm &

1000 jum ¢
—_

Hinh 1. Bac diém hinh thai cta té bao géc trung mé trong nudi cdy va exosome

A1) Hinh thai cda té bao géc trung mo day rén; A2) Hinh thai té bao goc trung mé mé mé;,
B) Hinh thai dai dién clia exosome phan I4p tr té bao géc trung mé day rén (mdi tén mau trang).

Biéu hién cha protein exosome tiét ra trong qué trinh nudi cay

Sau khi exosome thu duwgc tir phwong phap ly tam, can exosome dwgc do ham Iuo’ng protein tdng sé va tinh
twong (ng véi ham lwgng protein exosome duoc tiét ra tr 1 triéu té bao. Két qua trong Bang 1 cho thay, ct 1
triéu té bao gbc trung md day ron trong nudi céy tr P5 dén P7 co thé tiét ra tov 18,040 pg dén 20,928 Mg, proteln
Ma&c du cé sy khac biét v& ham lwong protein exosome dwoc tiét ra gitra cac t& bao goc trung mo day ron & P5,
P6 va P7, nhung s khéc biét nay khdng cé y nghia théng ké. Bén canh d6, ct 1 triéu t& bao goc trung moé m&
(P3) c6 thé tiét ra 25,254 pg protein exosome. Khi so sanh voi ham lwgng protein exosome do t& bao gbc trung
mo md m& (P3) va day ron (o’ P5, P6 va P7) tiét ra, ching tdi cling nhan thay sw khac biét khong coy nghla
théng ké. Trong nghién cu nay, té bao gbc trung md mé mé& phat trién cham hon & cac giai doan cay chuyén
cao tir P5 tré di; do vay, chung toi khéng thu dwoc da exosome & cac P5, P6 va P7 dé so sanh véi exosome tir
té bao gbc trung mo day rén & P twong (ng. Van dé nay sé can phai khac phuc va giéi quyét & cac nghién ciru
tiep theo.

Ham Iucyng exosome thu dwgc phan anh hiéu suét thu hdi exosome, ty 1& exosome véi protein va mirc do tinh
sach clia exosome (Patel et al., 2019). Ham lwgng protein exosome kho co the so sanh tryc tiép gitra cac nghién
clru, tuy nh|en trong bao cao cta Webber & Clayton cho biét, ct khoang 10° — 10" hat exosome c6 thé thu duoc
1 pg protein téng sé (Webber & Clayton, 2013). Trong nghién cru nay, ching téi tinh ham lwong protein tdng sé
clia exosome nhdm muc dich danh gia kha nang tiét cta té bao gbc trung mé. Tuy nhién, chung t6i khéng dém
dwoc hat exosome dé tinh dwoc ty 1&é exosome va protein trong mau nghién ctu thu dwgc. Bén canh do, do sb
lwong mau thu dwoc trong giai doan nghién ctru 1a khac nhau, nén c& mau cla té bao géc trung mé mé mé& thu
duoc it hon so vai day ron. Do vay, trong cac ngh|en ctu tiép theo, nhém nghlen clru can phai tdng c¢& mau sinh
hoc dé& dam bao mrc 6 ddng déu vé c& mau cho cac nhém nham nang cao gia tri két qua do dwoc.

Bang 1. Biéu hién protein exosome téng sé do t& bao géc trung mo tiét ra.

Protein/1 triéu t& bao (ug) SD n
TBGTMDR_P5 20,429 7,660 12
TBGTMDR _P6 20,928 7,814 67
TBGTMDR_P7 18,040 9,909 33
TBGTMMM_P3 25,254 14,992 7

TBGTMDR: té bao géc trung mé day rén; TBGTMMM: Té bao géc trung md md mé; SD: B¢ léch chudn; n: C& mau.
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Sw twong quan gitva lan cy chuyén va ham lwong protein exosome téng sé do té bao géc trung md day
rén tiét ra

F.)e kiém tra sw twong quan gitra céac lan cay Chuyen VO Iuong exosome duwoc tiét ra thong qua do protein tong
sb clia exosome, chung t6i tién hanh do proteln téng sé clia exosome thu duoc t té bao gbéc trung mo day ron &
P5, P6 va P7. Két gua cho thay, khéng c6 sy su twong quan gitra cac lan cay chuyen P5, P6 va P7 cla té bao
gbc trung mo day ron voi lwgng protein exosome dwoc tiét ra (hé so twong quan =0, 015; p = 0,198). bidu nay
cho thay, c6 thé t& bao gbc trung mo day rén so cap & céc Ian céy chuyen I&n cé thé da én dinh hon va co kha
nang tiét exosome déu hon. Théng thuong, t& bao nudi cdy so cap sé khong tiét exosome 4n dinh bang céac
dong té bao do té bao so cap dang trong giai doan thich nghi véi didu kién tang sinh bén ngoai co thé (Le Gall et
al., 2020). Tuy nhién, di¥ liéu ctia chang tdi cho thay réng, té bao gbc trung md day rén & giai doan tir P5 tréd di da
dn dinh trong viéc tiét protein exosome.

(=1
T

bao)

P =00I5

¢

40- .

20

Protein exosome (png/10° t

Hinh 2. Biéu dé phan tan biéu dién méi twong quan gitra 1an cay chuyén té bao géc trung mo day rén (P5, P6 va P7)
v&i ham lwong protein exosome dworc tiét ra trong qua trinh nudi cay

Sw twong quan giira loai té bao va ham lwong protein exosome téng sé do té bao tiét ra

Tuong tw, ching t6i kiém tra ligu loai t& bao gbc trung mé so' cap day rén va té bao gée trung mé so cp mé m&
€6 anh huéng dén ham lwong protein exosome tiét ra hay khong. Két qua cho thay, khon% c6 mdi twong quan
nao vé hai loai té bao nay véi ham Iwgng protein exosome dwoc tiét ra (hé sb twong quan r°= 0,019, p = 0,135).
Hién chua thay c6 béo céo nao vé kha nang tiét proteln exosome cla cac dong t& bao gbc trung mé, tuy nhién da
c6 béo céo vé kha nang tiét protein exosome cla cac dong té bao ung thu tuy (DU145, LNCAP, PC3), ung thw
bang quang (HT1376) va ung thw va (MCF7) (Webber & Clayton, 2013). Tuy nhién, nghién ctru nay cling khong

chi ra ham lwong protein twong ng véi sé lwong té bao tiét nén rat khé khin cho viéc so sanh gitra cac nghién
cru khac nhau.
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Hinh 3. Biéu dd phan tan biéu dién méi twong quan gitva loai té bao v&i ham lwong protein exosome
dworc tiét ra trong qua trinh nudi cay

TBGTMDR: Té bao géc trung md day rén; TBGTMMM: Té bao géc trung md md mé.
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KET LUAN

Té bao gbc trung mo day rén tiét ra mot lwong protein exosome én dinh & P5, P6 va P7. Khong c6 su khac biét
vé& ham lwong protein exosome tiét ra tlr té bao gbc trung moé day rén va mé mé& so cap. Bdng thdi, khong cé mébi
twong quan gilra cac lan cay chuyén (P5, P6 va P7) cla t& bao gbc trung mé day rén va hai loai té bao géc trung
mo (tlr day rén va mé m&) véi ham luwgng protein exosome tiét ra trong qué trinh nudi cdy théng thuwong.
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EFFECTS OF MESENCHYMAL STEM CELL TYPES AND PASSAGES ON
THE EXOSOMAL PROTEIN AMOUNT SECRETED

Than Thi Trang Uyen>?, Hoang Huong Diem**, Nguyen Thi Tuyet Anh**
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2\/inmec-VinUni Institute of Immunology, Hanoi, Vietham
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ABSTRACT

Exosomes are emerging as a potential candidate for diagnostic and therapeutic applications. Therefore, exosomes
originating from mesenchymal stem cells have attracted interest from scientists who want to develop them into
drugs for disease treatments, particularly in regenerative medicine. However, the limitations of this applied
research direction are the consistent cell lines that secrete exosomes, the isolation and production scale, and the
stability of components carried by exosomes. Our study aims to investigate the relationship between primary
mesenchymal stem cell types, the passage and the exosomal protein quantity secreted by the cells during 2D cell
culture. The results showed that mesenchymal stem cells expressed an elongated and fibroblast-like morphology,
and exosomes expressed cup-shaped morphology. There was no difference in exosomal protein amounts from
samples originating from two cell types of umbilical cord mesenchymal stem cells and adipose tissue and among
different passages (P5, P6, and P7) of umbilical cord-derived mesenchymal stem cells. Data from correlation
analysis showed that umbilical cord-derived mesenchymal stem cells at P5, P6, and P7 did not affect the amount
of exosomal protein secreted (r? = 0.015). Additionally, primary umbilical cord- and adipose tissue-derived
mesenchymal stem cells did not relate to the amount of exosomal protein secretion (r*> = 0.019). This study
shows that under normal 2D culture conditions, the amount of exosomal proteins secreted is not affected by
types of primary mesenchymal stem cells derived from the umbilical cord and adipose tissue and cells at the
different passages.

Keywords: Exosomes, mesenchymal stem cells, total protein.
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ANH HL)’(’)N(; CUA MOI TRUONG LEN KHA NANG TANG SINH
VA CHUC NANG TE BAO GIET TU NHIEN IN VITRO

Than Thi Trang Uyén™%, L& Thi Huyén', Pham Thi Phwong'
1Trung tdm Coéng nghé cao Vinmec, Ha Ngi, Viét Nam

2Vién nghién ctu Mién djch Vinmec-VinUni, Ha Néi, Viét Nam

TOM TAT

Té bao giét ty nhién (natural killer cell - NK) Ia loai té bao mién dich, c6 kha ning phat hién va tiéu diét té bao
ung thur va céac té bao bi nhiém vi rt. Trong co thé, s6 luong té bao NK trong mau ngoai vi ¢6 han va thuong
khong du dap ung nhu cau diéu tri. Bang cach nudi cdy va ting sinh té bao bén ngoai co thé, chling ta c6 thé tao
ra mot sé lugng 1on té bao NK va kiém soat dugc chét lugng cta ching trudc khi sir dung. Do vay, viéc nghién
clru va phét trién liéu phap té bao NK s& cung cap co hoi méi cho y hoc hién dai nham diéu tri va hd tro diéu tri
cac bénh ly lién quan hé mién dich va ung thu. Trong nghién ciru ndy, ching toi thir nghiém kha ning tiang sinh
cua té bao NK trong cac didu kién moi truong nudi khac nhau va hiéu qua tiéu diét té bao ung thu cuia ching. Két
qua cho thay rang, té bao don nhan méau ngoai vi c6 kha ning ting sinh tuong duong nhau trong méi trudng B
(86,3 + 15,7 x 10° té bao) va M (148,6 + 89,6 x 10° té bao) sau 12 ngay nudi cay. Tuy nhién, ty Ié t& bao NK thu
duoc tir moéi truong B cao hon so véi tir méi truong M, twong ung Véi tirng loai méi truong 1a 82,91 + 17,34% va
53,9 + 15,7%. Ddng thoi, kha nang tiéu diét té bao ung thu bach cau dong tiy K562 cua té bao NK thu duoc tir
mbi truong B ciing cao hon so véi NK thu dwoc tir méi truong M & tt ca cac dai ndng do, va hiéu qua nay ciing
cao hon nhom d6i chimg. Diéu nay cho thiy té bao NK sau nudi cdy ting sinh in vitro, dic biét Ia trong moi
trueong B, ¢6 hiéu qua cao trong tiéu diét dong té bao ung thu bach cau dong tay K562. Do vay, day la moi
truong c6 tiém nang trong nghién ctru phét trién ligu phéap té bao NK diéu tri bénh hi¢u qua.

Tir khéa: Hiéu qua tiéu diét té bao ung thu, in vitro, K562, tang sinh té bao, té bao NK.

MO DAU

Liéu phap té bao dang la mét trong nhitng xu hwéng nghién ctu méi ctia y hoc nhdm didu trj va hé tro diéu tri
cac bénh Iy nan y. Trong sb céac liéu phap té bao dang dwoc nghién ctu va ng dung, liéu phap té bao giét tw
nhién (natural killer cells — NK) dang dwoc nghién clru (rng dung trong diéu tri cac bénh Iy lién quan dén hé mién
dich, bénh than, dai thao dwdng va mét sé bénh truyén nhiém khac (El-Kadiry et al., 2021).

Té& bao NK la cac té bao bach huyet bam sinh gay doc t& bao, tao ra cac cytokine va chemokine gay viém (V|V|er
et al., 2008). Bang céach tiéu hly cac t& bao bi bién ddi hodc bi nhi&m bénh, ching han ché sy phat trién cta khéi
u va t& bao nhi&m vi rat. Trong khi té bao T nhan ra cac peptide dwoc trinh dién béi cac phan tlr phirc hop hoa
hop mé chinh yéu (major histocompatibility complex — MHC), té bao NK mang céac thu thé nhan biét cac protein
tw than trén té bao ung thw (Vivier et al., 2008). Pdng th&i, hoat dong chivc nang cla ching bi trc ché béi cac
phan t& MHC hién thj trén cac té bao do.

Tiém nang to I&n cla t& bao NK trong liéu phap mién dich diéu tri ung thuw dwg'c minh hoa béng kha néng ching
nhan biét rong rai duwgc cac t& bao bi stress, bat ké& c6 sw biéu hién cla khang nguyén méi va tang cwdng hoat
dong chéng lai cac khdi u da méat biéu hién MHC I6p | do mac phai co ché khang thubc (Page et al., 2024; Vivier
et al., 2024). Két qua 13, nhleu né lwc dang dwoc tién hanh nhdm huy déng céc té bao NK néi sinh bang phwong
phap tri liéu hoac cung cép céc quan thé t& bao NK dwgc nhan rong ngoai co thé séng nhw mét liéu phap té bao,
trong mét so trwdng hop cod the trang bi thém cho cac té bao NK cac thu thé khang nguyén (Page et al., 2024).
Do vay, gan day NK dang ndi I&n nhw 13 liéu phap t& bao mién dich m&i quan trong cho diéu tri va hé tro didu tri
ung thw (Chu et al., 2022).

Mac du liéu phap té bao NK c6 tiém nang trong diéu tri cac bénh ly lién quan dén hé mién dich va ung thw, nhung
chung cling tdn tai mdt sé han ché va thach thire can phai khic phuc nhw hiéu qua khong ddng déu, tai phat
bénh, didu kién san xuét doi héi céng nghé tién tién (Vivier et al., 2024). Viéc huy dong dwoc lwong 1on t& bao NK
t mau ngoai vi nham dap &ng lidu cho méi 1an didu tri dang 1a mét thach thirc. Mot gidi phap cho van dé nay 1a
tang sinh t& bao NK bén ngoai co thé d& ddm bao du sb lwgng va chét lwgng té bao can thiét cho liéu phéap
(Peighambarzadeh et al., 2020). Hau hét cac quy trinh ting sinh d&u st dung cytokine hodc ciing nudi cay véi
I&p té bao nudi da bat hoat kha néng tang trwéng. Tuy nhién, viéc st dung I&p t& bao nudi kha phirc tap, ddi hoi
s kidém soat nghiém ngét. Do vay, phwong phap bd sung cytokine nhw IL-12/18/15 hay IL-21/15 vao cubi giai
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doan nudi cay té bao dwoc st dung phd bién (Sivonen et al., 2023). Trong nghién ctvu nay, chiing t6i thr nghiém
anh hudng ctia moi truong nudi céy co bd sung cytokine 18n kha nang tang sinh cda té bao NK va hiéu qua tiéu
diét té bao ung thw in vitro.

NGUYEN VAT LIEU VA PHUONG PHAP
Nguyén vat liéu

Mau ngoai vi dwgc thu nhan tlr 03 ngudi tinh nguyén khde manh tai Vinmec. Mau ngoai vi (20 mL) duoc lay vao
ong chong déng chira sodium heparin (Jiangxi Exquise Technology Co., Ltd, Trung Qudc), bao quan & nhiét d
phong va dwgc x& ly trong vong 6 gio.

Phwong phap phan lap té bao don nhan tlr mau ngoai vi

Mau mau sau khi thu thap dwoc ly tam tai 1710 x g trong 10 pht tai 20°C dé thu thap huyét twong. Sau do, huyét
twong tw than dwoc bat hoat tai nhiét d6 58°C trong 1 gi¢». Phn méau con lai dwoc pha loding véi PBS 1X va ly tam
v&i lymphoprep (Stemcell Technologies, Bic) theo ty 1& 2:1. Dua vao phuong phap ly tam theo ty trong, 16p t&
bao don nhan mau ngoai vi dwgc phan tach sau qua trinh ly tdm 760 x g trong 20 phit & nhiét d6 phong. Té bao
don nhan dwoc rira lai 2 1an véi PBS 1X Ian lwot tai 420 x g trong 5 phit va 200 x g trong 10 phut (Chen et al., 2020).

Phwong phap nuéi cay hoat héa, tang sinh té bao tng vién

Té bao don nhan mau ngoai vi thu dwoc bang phuong phap ly tam theo ty trong nuoi cly ban dau véi mat do D =
1x10° t& bao/mL trong hai loai mdi trwdng B va M véi tdng thoi gian nudi cay 1a 12 ngay.

Mbi trwdng B: Té bao don nhan dwoc nudi cdy trong mai trwérng kich thich B (Initial B) v&i dung dich bd sung
chtra IL-2 (Chiron Corp, Hoa Ky), OK432 (Chugai Pharmaceutical Co., Ltd., Nhat Ban) va 5% huyét twong tuw
than trong chai nuéi ciy da dwoc phi khang thé don dong khang CD3 va khang CD16. Sau 3 ngay nudi cay, té
bao duwogc Ioal bé cac thanh phan kich thich béng phuo’ng phap ly tam tai 270 x g trong 8 phut. Sau do, té bao
dwoc chuyen vao chai nuéi cy khéng phu khang thé va nudi trong moi trwdng tang sinh B ¢o bd sung IL-2 va

10% huyét twong tw than. Mbi trucng duwoc bb sung thém méi 2 ngay/lan tuy thudc vao sé lwong té bao tang sinh
dé duy tri mat do té bao 0, 8x10° t& bao/mL.

Mbi trwérng M: Té bao don nhan dwoc nudi cay trong méi trwdng co ban M cé bd sung dung dich chira IL-2, IL-15
(Miltenyi Biotec, Blrc) va 5% huyét twong tw than trong chai nuéi cdy khong pha khang thé. Sau 5 ngay nudi cay,
bb sung gap d6i mai trwdng moi vao chai nudi cdy chiva té bao chira 10% huyét tvong tw than. Dén ngay thir 7,
moi trwcmg méi dwoc bd sung thém mdi 2 ngay/lan tiy thudc vao sb lugng té bao ting sinh d& duy tri mat do
0,5x10° té bao/mL.

Phwong phap dém sé lwong té bao

Té bao dwoc dém béng phwong phap nhuém véi Trypan Blue. LAy 10 pL huyén phu té bao trén déu véi 10 uL
dung dich Trypan Blue (Gibco, Hoa Ky), sau d6 nh6 10 uL hdn hop vao budng dém té bao Neubauer cai tién
(INCYTO C-Chip Hemocytometers, InCyto Co., Ltd, Han Québc). Soi dém té bao tai 4 6 ctia budng dém dwéi kinh
hién vi soi ngwoc. Sé lwong té bao dwoc tinh theo cong thirc sau:

Sé t& bao/mL= (tdng sb t& bao cha 4 6/4) x 2 x 10*
Phan tich té bao bing phwong phap dong chay (flow cytometry)

Té bao sau khi phan lap va t& bao trng vién sau nudi cdy dwgc nhudm véi cac khang thé don dong: Anti-CD3-
Pacific Blue, Anti-CD4- APC-Alexa Flour 750, Anti-CD8- FITC, Anti-CD56-PE, Anti-lgG1- Pacific Blue, Anti-IgG-
APC-Alexa Flour 750, Anti IgG1-FITC, Anti IgG1-PE (Miltenyi Biotec, Blrc). Sau dd, t& bao dwoc phan tich bang
hé théng Navios va phan tich bédng phdn mém Navios software (Beckman Coulter, Hoa Ky). Quy trinh thwc hién
theo hwéng dan cla nha san xuét kit.

Panh gia hoat tinh té bao NK

Hoat tinh t& bao NK dwoc xac dinh bang kha nang tiéu diét t& bao ung thw dong tiy K562 (ATCC, Hoa Ky) (1a té
bao dich - ky hiéu la T), d& dwoc gén thudc nhuém huynh quang Calcein-AM (Dojindo Molecular Technologies,
Inc., Nhat Ban). Té bao don nhan, t& bao NK sau nudi cay va t& bao déi chirng ung thw bach cau giét tw nhién
KHYG (AcceGen Biotech, Hoa Ky) (ky hiéu 1a E), dwoc G véi té bao ung thw dong tly K562 & cac mat do E/T
khac nhau, 1an lvot 1a: 1; 2,5; 5; 10; 20 va 40 trong 2 gi&r (EP2539442A1, accessed August 2024). Sau khi 0,
cwdng dd huynh quang cla t& bao dwoc do dwdi hé kinh hién vi Terascan VPC2. Cwéng dd tin hiéu huynh
quang bi gidm twong dwong véi ty & t& bao K562 bi tiéu diét va ty 1& thuan véi hoat tinh NK c6 trong mAu.

Phan tich théng ké

St dung phan mém Excel dé trinh bay biéu d6 va phan tich di¥ liéu. D& liéu trung binh dwoc trinh bay dwdi dang
Trung binh £ SD. Gia trj p < 0,05 dwgc cho la so sanh khac biét cé y nghia thong ké.
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KET QUA VA THAO LUAN

Nu6i cay tang sinh té bao tng vién

Té bao don nhan mau ngoai vi dwoc nudi cly trong hai loai méi trudng B va M dé danh gia kha nang téng sinh.
Két qua trinh bay trong Bang 1 cho thay sé lwong t& bao vao ngay thtr 3 nudi cay cé bi gidm di so v&i sb té bao
cdy ban dau; tuy nhién t& bao bat dau tang sinh manh tlr ngay th(r 5 sau khi cdy. Dé&n ngay cudi cung cua thi
nghiém (D12), sb lvong t& bao &ng vién nudi trong méi trwéng B tang 18n 17,26 1an va trong moéi trwong M 1a
29,6 14n so v&i s6 lwong t& bao & ngay cdy ban dau (D0). Khi so sanh sé lwgng té bao gitra hai nhém méi trwéeng
B va M thi thay sw khac biét khong cd y nghia thdng ké (p > 0,05). Mét diém thiéu sét trong thi nghiém la khéng
theo déi dwoc sé lwong té bao nudi trong mai trudng M tai ngay D3 va D5; do d6, khong so sanh dwoc sw khac
biét vé& sé lwong té bao (rng vién & hai thoi diém nay. Bén canh do, chung toi phan tich théi gian nhan doi té bao
(ng Vién trong cac loai mdi trwdng thi thay réng ciing khéng cé sw khac biét ¢ y nghia thdng ké gitra hai loai méi
trwong nudi cy B va M (Hinh 1).

Bang 1. Sé lwgng té bao tng vién qua cac ngay nudi cay
DVT: tridu té bao

Mau 1 Mau 2 Mau 3 Trung binh + SD
Giatrip
B M B M B M B M
DO 5,0 5,0 5,0 5,0 5,0 5,0 500 500
D3 47 - 4.2 - 4.4 - 44+03 -
D5 10,9 - 6,9 - 7,6 - 84121 -
D7 22,8 18,7 17,3 17,5 17,6 11,8 19,2+3,1 16,0+ 3,7 0,104
D9 50,9 93,6 30,2 44,7 34,2 50,4 38,4+11,0 62,9 £ 26,7 0,057
D12 104,4 250,8 75,9 83,2 78,7 112,0 86,3 £ 15,7 148,6 + 89,6 0,140
60
=
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o
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Hinh 1. Téc d6 ting sinh cha té bao (ng vién trong qué trinh nu6i cdy dén 12 ngay
D: ngay cua qua trinh nudi cay.

Céc két qua trén cho thdy ring ca hai méi trwéng nudi cdy déu cé kha nang kich thich ting sinh té bao (rng vién,
tuy nhién sy khéac biét gira hai loai méi trdng chwa rd rang.

Biéu hién diu 4n bé mit té bao NK

Té bao don nhan trwdc nubi cy va té bao ng vién sau nudi cdy dwoc phan tich biéu hién dau 4n bé mat té bao
NK dé danh gia sy anh hwéng cla loai méi trudng 1én biéu hién dau 4n bé mat té bao. Két qua trinh bay & Bang 2
va Hinh 2 cho thdy, ty lé t& bao NK (biéu hién CD56+) trong quan thé ting 1&n sau 12 ngay nudi cay. Khi so sanh
hai loai méi trwérng nudi, ty 1& % t& bao NK nudi trong mai trwérng B cao hon so véi té bao nudi trong mdi trwérng
M (p < 0,001). K&t qua nay cho thdy méi trwdng B phi hgp hon cho viéc tang sinh t& bao NK méau ngoai vi.
Nghién ctu trwdc day cla Sivonen va cong sw cho thay cytokine cé thé anh hwéng dén biéu hién kiéu hinh va
hiéu qua cua té bao NK trong nudi cay in vitro (Sivonen et al., 2023). Tham chi, khi IL-2 va IL-15 dwoc bd sung
vao mdi trwdng nudi cdy, sb lwong t& bao NK ting g&p 100 Ian sau 16 ngay (Peighambarzadeh et al., 2020). Do
vay, hiéu qua biét hoa thanh t& bao NK & méi trwdng B c6 thé |a do thanh phan cytokine bd sung vao trong qué
trinh nudi cy.
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Bang 2. Biéu hién dau &n bé& mat té bao NK trwérc va sau nudi cay

Ma&u ngoai vi Sau nudi cay 12 ngay
Té bao don nhan NK-B NK-M Giatrip
Ty 1& NK CD56+ (%) 13,83 £ 5,56 82,91 +17,34 53,9+15,7 < 0,001
CD3+CD8+ (%) 23,6 £ 3,47 3,32+£2,65 20,71 +21,71 0,13
CD3+CD4+ (%) 30,88 + 8,12 2,51 +1,88 1,09 £ 0,79 0,086

NK-B: NK nuéi trong méi triromg B, NK-M: NK nudi trong mdi trong M. CD56+: té bao duong tinh véi CD56, 12 té bao NK;
CD3+CD8+: té bao duong tinh v6i CD3 va CD8, gom té bao T doc va T de ché; CD3+CD4+: té bao duong tinh véi CD3 va
CD4, laté bao T ho tro.

FS-A

| P I |

ssa 3

B
Cells 24%
75.6%

SS-A cDp3
H|nh 2. Ty lé té bao NK dwoc xac dinh theo phwong phap phan tich té bao theo dong chay (Flow cytometry)
(A) mau mau ngoai vi, (B). ma&u té bao (ng vién sau 12 ngay nudi cdy méi truong B, (C) mau té bao tng vién sau 12 ngay nuoi
cay moéi truomg M. Ter quén thé té bao Lympho durge xac djinh dya theo FS-A (tan xa thdng) va SS-A (tan xa bén), quan thé té
bao NK duoc xéc dinh 1a quén thé duong tinh véi CD56 va am tinh véi CD3.

Panh gia hoat tinh tiéu diét té bao ung thw cua té bao NK nudi cay

Dé kiém tra kha nang tiéu diét té bao ung thw ctia té bao NK nudi céy trong hai loai méi treong B va M, ching toi
klem nghiém trén té bao dich la dong t& bao ung thw bach ciu dong tiy K562. Két qua cho thay hiéu qua tiéu diét
té bao ung thw K562 cua t& bao NK nu6i trong ca hai loai moi treong B va M tang 1én sau 12 ngay nudi cdy so
v6i t& bao don nhan & thdi diém ban dau (Bang 3). Bén canh dé, t& bao NK nudi trong méi trwéng B c6 kha néng
tiéu diét t& bao ung thw K562 tét hon t& bao NK nudi trong méi trwérng M & tat ca cac ndng d9, va tét hon dong té
bao NK déi chirng & dong té bao ung thw bach cau giét tw nhién KHYG & tat ca cac ndng d6 E/T tlr 1 dén 20, trir
ndng dd E/T = 40. Béng thdi, E/T cang cao thi kha néng tiéu diét t& bao ung thw cang tbt.

Trong mét bao cao trwdc day, té bao don nhan mau ngoai vi nudi dwéi sw kich thich cla cytokine (IL-2, IL-7 va
IL-15) c6 kha nang ting sinh sé lwong t& bao NK gép tlr 15 dén 48 14n so v&i ban du, va té bao ting sinh ngoai
co thé nay cé hiéu qua tiéu diét té bao K562 cao dang k& véi ty 1& E/T = 20 (EP2539442A1, accessed August
2024). Diéu nay cho thay két qua nghién ctru nay kha twong ddng véi nghién cu trwdc day vé ca kha nang tang
sinh va kha nang tiéu diét dong t& bao ung thw dich cla té bao NK nuéi cay téng sinh ngoai co thé.

1282



HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HQC 2024

Bang 3. Ty |é té bao ung thw K562 bi tiéu diét b&i té bao NK trweéc va sau khi nudi cay tai c4c ty 1é khac nhau

(PVT: % té bao ung thw bach cdu dong tdy K562 bj tiéu diét)

ET=1 E/T=25 E/T=5 E/T=10 E/T =20 E/T =40
Té bao don
nhan 1,3+0,58 2,67 +2,08 12 £ 5,57 29,33+19,01 51 + 24,98 67,67 £ 23,18
NK_B 39,67 + 22,81 68,33 +12,1 81+ 2,65 87 + 2,65 89,33 +2,52 89,67 + 0,58
NK_M 3,33+1,53 10,33+ 8,74 21,33+ 13,58 37 + 14,93 53,33+ 12,74 67,33 +4,51
KHYG  (Dbi
chng) 11 + 5,57 39,33+ 3,79 61,33 + 3,51 74,67 + 3,05 85+3 90,67+ 2,08

NK_B: té bao NK nuéi trong méi truomg B; NK_M: té bao NK nuéi trong méi truomg M.

KET LUAN

C6 thé tang sinh sb lwong I&n té bao NK (tang tir 17,26 14n dén 29,6 lan trong 12 ngay nudi cay) tir t& bao don
nhan mau ngoai vi trong ca hai méi trwong B va M. Ty |é phan trédm té bao NK thu dwoc tir méi trwéng B cao hon
moéi treeng M, va kha nang té bao NK thu dworc tlr méi trwdng B tiéu diét t& bao ung thw K562 ciing cao hon so
véi té bao NK thu dwoc tir moi tredng M. Do vay, méi trudng B ¢ bd sung cytokine IL-2 phil hop hon dé ting
sinh sb lvong 16N té bao NK ngoai co' thé, huwéng téi cac (ng dung 1am sang.
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EFFECTS OF CULTURE MEDIA ON THE PROLIFERATION AND
FUNCTION OF NATURAL KILLER CELLS IN VITRO

Than Thi Trang Uyen™%, Le Thi Huyen', Pham Thi Phuong®*
inmec HiTech Center, Hanoi, Vietnam

%\/inmec-VinUni Institute of Immunology, Hanoi, Vietham

SUMMARY

Natural Killer cells (NK) are a type of immune cells that have the capacity to detect and destroy cancer cells and
virus-infected cells. The number of NK cells in the body’s peripheral blood is limited and often not enough for
the treatment. Using the technology of cell proliferation in vitro, we can produce a large number of NK cells and
control their quality before use. Therefore, investigation and development of NK cell therapy will provide a new
approach to treat and support the treatment of diseases related to the immune system and cancers. In this study,
we studied the proliferation of NK cells in two different culture media and their effectiveness in killing cancer
cells. The results showed that peripheral blood mononuclear cells expressed a similar proliferative ability in
media B (86.3 + 15.7 x 10° cells) and media M (148.6 + 89.6 x 10° cells) after 12 days of culture. However, the
percentage of NK cells obtained was higher in media B (82.91 £ 17.34% compared to 53.9 + 15.7%).
Additionally, the ability of NK cells obtained from media B to kill the human immortalized myelogenous
leukemia cell line K562 was also higher than that of NK cells obtained from media M at all concentration ratios,
and the cancer cell targeting efficiency was also higher than those of the control group. Data from this study
indicated that NK cells, especially when expanded in media B, were effective at killing the human immortalized
myelogenous leukemia cell line K562. Therefore, this is a potentially useful medium for the study and
development of NK cell therapies to treat human diseases.

Keywords: Cell proliferation, in vitro, Killing cancer cells, K562, NK cells.

" Author for correspondence: Tel: 0865662355; Email: v.uyenttt@vinmec.com
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NGHIEN CU’U CHE TAO VAT LIEU SO CAP CUPU TREN NEN CHITOSAN
Lé Viét Hoang™¥, Nguy&n Minh Nhwt*?, Tran Lé Bao Ha“%®

1Ph,c‘)ng‘ Thi nghiém Ky nghé mé va Vat liéu Y sinh, Trurong Pai hoc Khoa hoc T nhién, Bai hoc Qudc gia Thanh
phé H6 Chi Minh

%Khoa Sinh hoc — Cdng nghé Sinh hoc, Truong Pai hoc Khoa hoc T nhién, Bai hoc Quéc gia Thanh phd HA Chi Minh
®Pai hoc Quéc gia Thanh phé HA Chi Minh, Thanh phé Hé Chi Minh, Viét Nam

TOM TAT

Nhiéu nghién ctru truée ddy da chimg minh rang chitosan c6 kha nang thic day toc d6 phan ung dong mau va c6
hoat tinh khang khuan. Hai dic tinh nay dong thoi ciing 1a hai yéu cau hang dau d6i véi mot vat lidu so cp cau.
Trong nghién cau nay, hai loai vat liéu so cap ctu dang long CS-MC va CS-MP di dugc ché tao trén nén
chitosan. Hai loai vat liégu CS-MC va CS-MP déu dat d6 vo khuan theo GMP-WHO va khang dugc ba loai vi
khuan ¢ ty Ié thuong gap cao nhat trén vét thuong, bao gdm tu cau vang Staphylococcus aureus, truc khuan mu
xanh Pseudomonas aeruginosa va truc khuan li Escherichia coli. Bén canh dé, cac két qua thr nghiém in vitro
va in vivo ciing da chung minh rang hai loai vat liéu nay déu c6 kha ning kich hoat téc @6 phan tng déng mau
nhanh hon so véi diéu kién binh thuong. Do d6, CS-MC va CS-MP hoan toan la hai loai vat liéu c6 ngudn goc
sinh hoc phu hop wng dung trong so cip ciru, mang ddng thoi cac dac tinh cAm méu, sat khuan va sin sang
st dung.

Tir khoa: Chitosan, dong mau in vitro, dong mau in vivo, khang khuan, so cip ciru.

MO PAU

Ngay tai thdi diém xuét hién vét thwong hé ngoai da, cdm mau va sat khuén 13 hai cong doan can phai thuc hién
ngay lap trc nhdm han ché cac bién chirng cta vét thwong va sw xam nhap cla céc loai vi khuin vao bén trong
co thé théng qua cau néi nay. Bong gon va gac tiét trung la hai loai vat liéu cAm mau bdng phwong phap ép chat
trén b& mat vét thwong thuwdng dwoc st dung phd bién. Tuy nhién, hai loai vat liéu truyén théng nay khéng thé
twong thich v&i tit ca hinh dang vét thwong, thuwong rat dé bi nhiém khuan va dé& gay dau dén cho bénh nhan khi
thay bang. Do d6, cac nghién ctru ché tao vat liéu so cp ciru thé hé méi, mang déng thdi cac dac tinh cdm mau,
séat khuan va sdn sang s dung la thuc sw can thiét.

Chitosan (CS) la mét dai phan tt sinh hoc ¢é nguén géc tir chitin. Trong nhiéu thap ky gan day, CS la déi twong
dwoc chu trong trong nhiéu nghién ctru thudc linh vire vat liéu sinh hoc, y hoc va dwgcc hoc. CS c¢6 kha nang kich
thich sw két dinh héng cau, hap phu fibrinogen va kich hoat tidu ciu, qua d6 thic day téc dé phan (rng déng mau
(He et al., 2013; Wang et al., 2021). Hon nira, v&i vai trd 1a mét dai phan t& sinh hoc tich dién dwong, CS dé
dang twong tac véi cadc nhom tich dién am trén bé mat té& bao vi khuan, gay ra sw bién ddi va pha vé& cau trac té
bao, dan dén su ly giai ctia t& bao (Ahmed et al., 2014; Moratti & Cabral, 2017). Cation Mg®* c6 kha nang kich
hoat phan &ng dong méu doc Iap, hoan toan khong phu thuc vao bat ky yéu t6 dong mau nao (Hense & Strube,
2023). Anion (CIO4)” la tac nhan oxy héa manh, c6 kha nang ténzq cwong két dinh hdng ciu va hoat héa tiéu cau
(Lopes-Pires et al., 2021). Do dd, CS khi két hop ciing cation Mg“" va anion (ClO4)? c6 thé dwoc phat trién thanh
mot loai vat liéu c6 ngudn gbc sinh hoc mang déng thei cac ddc tinh cdm méu, sat khuén va s&n sang s dung.

Trong nghién ctru nély, hai loai vat liéu so cép clru trén nén chitosan dugrc ché tao va thir nghiém cac dac tir)h vo
khuan, tinh khang do6i v&i mét so loai vi khuan thuwdng gap trén vét thwong, va kha nang kich hoat nhanh toc do
phan &rng déng mau.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

CS dang rén (c6 trong lwong phan t& khdng quéa 200 kDa) dwoc cung cap béi Cong ty TNHH San xuét gibng Ca tra
Vinh Hoan. Céc loai vi khuén tu cdu vang Staphylococcus aureus ATCC 25923 (S. aureus), trwc khudn md xanh
Pseudomonas aeruginosa ATCC 27853 (P. aeruginosa) va trwc khuan li Escherichia coli ATCC 25922 (E. coli)
dwoc cung cAp b&i American Type Culture Collection (ATCC). Mau toan phan dwoc cung cip bdi Phong thi
nghiém K§ nghé mé va Vat liéu Y sinh, Trwéng Dai hoc Khoa hoc Tw nhién, Bai hoc Quéc gia Thanh phd H& Chi
Minh (mua tlr Trung tdm Truy&n mau Huyét hoc). Chuét nhat trdng Mus musculus dwoc cung cap béi Phong thi
nghiém K§ nghé md va Vat ligu Y sinh, Trwéng Dai hoc Khoa hoc Tw nhién, Dai hoc Quéc gia Thanh phé H6 Chi Minh.
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Phwong phap
Phwong phdp ché tao vét liéu so’ cdp ctru trén nén CS

HAn hop rén chira CS va céc ta dwoc khac, bao gdm calcium chloride, magnesium chloride hoac magnesium
perchlorate dwoc dong géi trong 6ng nhya, sau d6 dwoc chiéu xa khiv tring bang tia gamma v&i liéu 25 kGy.
Dung moéi hoa tan dwoc dong goi trong chai thuy tinh chju nhiét, sau d6 dwoc hap khir trang & 121°C, duwdi &p
suét 15 psi trong thoi gian 30 phat. Hon hgp ran chira CS va cac ta dwoc dwec hoa tan hoan toan trong dung
moéi & didu kién vo khuan theo GMP-WHO nham thu nhan hai loai vat liéu so cip ciru dang 16ng CS-MC (chtra
CS, CaCl, va MgCly) va CS-MP (chtra CS, CaCl, va Mg(ClOa)2).

Phwong phép thir nghiém ddnh gid dé vo khuén

Hai loai vat liéu so cip clru CS-MC va CS-MP duoc tht nghiém vo khudn trén moi trwong thach Luria Bertani
(LB). Trong budng thao tac vo trang, 1 mL vat liéu CS-MC hodc CS-MP dwoc tréi déu trén cac dia thach LB
duwdng kinh 90 mm. Béi chirng (-) trong thtr nghiém 14 dia thach LB khéng trai vat liéu, va day nép kin. B6i chirng
duwong (+) trong thir nghiém cling la dia thach LB khong trai vat liéu, nhwng khong day nap va duoc dat tai phong
dém c6 do sach cap D theo GMP-WHO trong 4 gi& dau thir nghiém. Sau 20 gi& nuoGi céy & nhiét d6 37°C, sb
lwgng don vi hinh thanh khuén lac (Colony Forming Units, CFU) dwoc xac dinh bang phwong phap dém tha cong.

Phwong phdp thie nghiém hoat tinh khang khuén

Hoat tinh khang khuan cla hai loai vat liéu so cap clru CS-MC va CS-MP dwogc ther nghiém bang phwong phap
khuéch tan trén moéi trwéng thach LB. Cac loi vi khuan dwoc khao sat trong th&r nghiém bao gém S. aureus, P.
aeruginosa va E. coli. Mat d6 vi khudn dwoc nudi ciy khoang 1,5x10® CFU/mL, dwoc xac dinh bing phuong
phép so sanh d6 duc cta dich vi khuén véi d6 duc tiéu chuén 0,5 Mc Farland. Bé duc tiéu chuén 0,5 Mc Farland
duwoc chuén bi béng phucmg phap trén dung dich barium chloride 1% v&i dung dich sulfuric acid 1% theo ty 1& thé
tich 1an lwot 1a 1:199, c6 mirc d6 hép thu anh sang khoang tir 0,08 dén 0,1 va dd truyén sudt khoang tir 74,0 dén
74,5% dbi v&i chum tia sang c6 bwdc séng A = 600 nm.

Trong buéng thao tac vi sinh, & khu vuc cach ngon Ira dén cdn khéng qua 10 cm, 0,1 mL dich vi khuan c6 chra
1,5x10" CFU dworc trai déu trén cac dia thach LB duwong kinh 9 mm. Sau khi dich vi khuén trén cac dia thach da
kho rao, cac dia nay dwgc duc moét 16 hinh tron cé dwong kinh khéng qua 1/10 dwong kinh dia tai vi tri trung tam.
0,5 mL vat liéu CS-MC hoac CS-MP duoc nap vao céac 16 nay. Sau 24 gi® nudi cay & nhiét dé 37°C, hoat tinh
khang céac loai vi khuan S. aureus, P. aeruginosa va E. coli duwoc xac dinh béng phwong phap do dweng kinh
vong khang khuén véi d6 chinh xac 0,5 mm.

Phwong phdp thir nghiém khd nang déng mau in vitro

Kha nang déng mau in vitro cda hai loai vat liéu so cép clru CS-MC va CS-MP dwoc thir nghiém trén cac mau
mau toan phan véi phwcyng phap chéng dong mau b&ng EDTA. Trong budng thao tac vé tring, 1 mL vat liéu CS-
MC ho&c CS-MP va 0,1 mL méau toan phan dwoc trai ddu trén cac dia nhwa dwéong kinh 90 mm. Béi chirng ( )
trong thir nghiém la dia nhwa khong tri vat ligu, chi trdi 0,1 mL mau toan phan. Thdi gian ddng mau in vitro cia
hai loai vat liéu dwoc ghi nhan bang ddng hd bam giay.

Phwong phap thir nghiém kha nang déng mau in vivo

Kha nang déng mau in vivo cla hai loai vat liéu so cdp clru CS-MC va CS-MP dwoc thtr nghiém dbi véi cac vét
thuong h& ngoai da trén mo hinh chi trwéc hodc chi sau cla chudt nhét trdng Mus musculus. Trong budng thao
tac giai phau déng vat, & khu vic cach ngon Itva den cdn khong qua 10 cm, 1 mL vat liéu CS-MC hodc CS-MP
dwoc trai ddu trén cac vét thwong hé. Bbi chirng (-) trong th&r nghiém la vét thwo’ng h& khong trai vat liéu. Thoi
gian ddng mau in vivo cla hai loai vat liéu dwgc ghi nhan bang déng hd bam giay.

Phwong phdp thu thap va phan tich sé liéu

TAt cd cac thér nghiém trong nghién ctu nay déu cé sb 1an 18p lain = 3 hogc n = 9. Sé‘liéu tht nghiém duoc
phéan tich khac biét trung binh one-way ANOVA v&i mirc y nghia o = 0,05 bang phan mém Microsoft Excel for
Mac version 16.86 va GraphPad Prism for MacOS version 10.2.3.

KET QUA VA THAO LUAN

Do vo khuan

Sau 20 gio nubi cay & nhiét do 37°C, trén méi trwong thach LB, cac dia dwec trdi 1 mL vat liéu CS-MC hodc CS-
MP, ciing nhw déi chirng (-) déu khéng phat hién khuan lac (Bang 1). Déi v&i dia dbi chirng (+), 25 — 82 khuén
lac da& dwec phat hién, phi hop véi quy dinh vé ngwdng CFU cho phép tai noi dat dia (phong dém co6 do sach
cép D theo GMP- -WHO) (Bang 1). Két qua phan tich khac biét trung binh one-way ANOVA da chirng minh rang,
so v&i ddi chirng (+), s6 lwong CFU trén méi trwéng thach LB clia cac dia dwoc trai vat liéu CS-MC hoac CS-MP
va dia déi chirng (-) khac biét cé y nghiia théng ké (n =3, p < 0,05). Hai loai vét lieu so cAp clru trén nén chitosan

CS-MC va CS-MP da duwoc ché tao co dic tinh vo khuan véi sé lwgng CFU trén dia cé dwéng kinh 90 mm it hon 1
(Bang 1).
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Bang 1. Pd v6 khudn cha hai loai ché phdm CS-MC va CS-MP

CS-MC CS-MP ) +)

Sé lwgng CFU (don vi) Khdéng phéat hién Khdng phéat hién Khdng phét hién 25-82

Hoat tinh khang khuan

Ngay tai thi diém xuét hién vét thwong hé ngoai da, bénh nhan hoan toan €O nguy co nhiém khuén do mot sb
loai vi khuan ngay lap tirc c6 thé xam nhap vao bén trong co thé thdng qua cau ndi nay. Trong nhiéu nghién ctru
lam sang, hang tram loai vi khuan thwéong xuét hién trén cac vét thuwong da duoc xac dinh bang cac phwong
phap phan lap, nuoi cdy, dinh danh hinh thai va dinh danh sinh hoc phan t&. Bon nhiém, hay con dugc hiéu la Sy
xuét hién ctia mét loai vi khu&n duy nhét trén vet thwong, la tinh trang thwong gap nhét, chiém dén hon 75% sb
lwong ca bénh (Puca et al., 2021). Gan 25% sb lwong ca bénh con lai thuéc vé da nhiém, hay con dwoc hidu 1a
s xuAt hién cla it nhat hai loai vi khuan trén vét thwong (Puca et al., 2021). S. aureus, P. aeruginosa va E. coli
la ba loai vi khuan c6 ty 1& thwng gép cao nhét trén vét thwong, 1an lwot 1a 29,1%, 23,3%, va 12,0% (Puca et al., 2021).
Do d9, hoat tinh khang khuan cua hai loai vat liéu so' cap ctru CS-MC va CS-MP da dwoc khao sat dbi véi ba loai
vi khuan nay. Sau 24 gi& nubi cay & nhiét d6 37°C, trén moéi trwdng thach LB, tir 0,1 mL dich vi khuan cé chira
1,5 x 10’ CFU ban dau, khuan lac da dan trai déu trén toan bd b& mat thach, ngoai triv vi tri 16 thach va vong
xung quanh 16 thach. Kich thuwéc dweng kinh vong khang S. aureus dwoc tao ra tiv hai loai vat liéu CS-MC va
CS-MP lan lwot 1 23 £ 5 va 22 + 7 mm (Hinh 1). Twong tw, kich thwéc dweng kinh vong khéang P. aeruginosa 1&n
Jurot 12 38 + 5 va 39 + 4 mm va E. coli 1an lwot 14 28 + 3 va 29 + 3 mm (Hinh 1). K&t qua phan tich khéac biét trung
binh one-way ANOVA da chirng minh r&ng déi v&i ciing mét loai vi khuan S. aureus hoac P. aeruginosa hoéc E.
coli, kich thwéc dweng kinh vong khang khuan do hai loai vat liéu CS-MC va CS-MP tao ra khac biét khéng cé y
nghta théng k& (n = 9, p > 0,05). Do dd, kha nang khang khuan cua hai loai vat liéu nay dbi véi cac loai vi khuan
da khao sat l1a nhw nhau. Két qua thir nghiém hoat tinh khang khuan hoan toan twong déng véi cac gia thuyét co
ché da cong b trong nhiéu nghién ctu trwdc day. Vi vai tro 1& mét dai phan t& sinh hoc tich dién dwong, CS dé
dang twong tac vé&i cac nhém tich dién am trén bé mét té bao vi khuén, gay ra sy bién déi va pha vé cAu trac té
bao, dan dén s ly giai cla té bao (Ahmed et al., 2014; Moratti & Cabral, 2017).

Hoat tinh khang khuén
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Loai vat liéu va loai vi khuan dwoc khao sat
Hinh 1. Hoat tinh khang S. aureus, P. aeruginosa va E. coli cta hai loai ché phdm CS-MC va CS-MP
Kha nang déng mau in vitro

Kha ndng déng mau cla hai loai vat liéu so cip ctru CS-MC va CS-MP dwoc khao sat déi véi 0,1 mL mau toan
phan. Tinh tir thdi diém méau toan phan va vat liéu CS-MC hodc CS-MP dwoc hoa tron ddng déu, hién twong
ddng mau xuét hién chi trong thoi gian dudi 110 gidy (Hinh 2). Béi véi dbi chirng (-) trong thir nghiém, thoi gian
da dé hién twong dong mau xuét hién mét it nhat 380 gidy (Hinh 2). Ké&t qua phan tich khac biét trung binh one-
way ANOVA da chirng minh réng, khi so sanh véi déi chivng (-), thoi gian hién twong dong mau xuét hién dwdi
tac dung cla ting loai vat liéu khac biét cé y nghia théng ké theo tirng cap (n = 3, p < 0,05). Do dd, hai loai vat
liu CS-MC va CS-MP déu c6 kha nang kich hoat phan (rng déng mau nhanh hon so véi didu kién binh thuéng.
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Loai vat liéu
Hinh 2. Kha nang x(c tdc déng mau in vitro chia hai loai ché phdm CS-MC va CS-MP

Trong mét nghién ctru khac, CS dang rdn CS-HU da dwoc thr nghiém kha nang déng mau in vitro dbi véi cac
mau mau tr thd (Hu et al., 2018). V&i ty 1é vat lieu CS-HU:mau duwoc khao sat [a 0,05 g:1 mL, thdi gian da 6é
hién twong déng mau xuét hién dwdi 1025 gidy (Hu et al., 2018). Dbi véi dbi chirng (-) trong thir nghiém, tai thdi
diém 1800 giay, hién twong déng mau van chwa xuét hién (Hu et al., 2018).

Kha nang déng mau in vivo

Kha ndng déng mau cla hai loai vat liéu so cip ctru CS-MC va CS-MP dwoc khao sat trén mé hinh chi trwéc
ho&c chi sau ctia chuét nhat tring Mus musculus. Tinh t& thoi diém 1 mL vat liéu CS-MC hodc CS-MP dugc trai
déu trén céc vét thwong hé, hién twong dong mau xuét hién chi trong thdi gian dwéi 100 gidy (Hinh 3). Déi voi
déi chirng (-) trong thir nghiém, thoi gian da dé hién twong dong mau xuét hién mét it nhat 118 giay (Hinh 3). Két
qud phan tich khac biét trung binh one-way ANOVA da chirng minh rang, thoi gian hién twong déng méau xuét
hién dwéi tAc dung CS-MC hoac CS-MP khéac biét khéng c6 y nghia thong ké (n = 3, p > 0,05). So sanh véi dbi
ching (-), thoi gian hién twong déng mau xuét hién dwéi tadc dung cuia teng loai vat liéu khac biét cé y nghia
théng ké (n = 3, p < 0,05). Do dd, th&i gian kich hoat phan (rng déng méau trén mé hinh in vivo dwéi tac dung cla
hai loai vat liéu CS-MC va CS-MP |a nhw nhau.

Kha nang déng mau in vivo
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Hinh 3. Kha nang déng mau in vitro caa hai loai ché phdm CS-MC va CS-MP

Két qua ther nghiém kha nang ddng mau in vitro va in vivo hoan toan twong ddng véi cac gid thuyét co ché da
c6ng bd trong nhidu nghién ctu trwde day. Véi vai tro 14 mot dai phan t& sinh hoc tich dién dwong, CS hoan toan
c6 kha nang kich thich sw két dinh hdng cdu, hap phu fibrinogen va kich hoat tiéu cau, thic day téc do phan tng
doéng mau (He et al., 2013; Wang et al., 2021).
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KET LUAN

Hai loai vat liéu so cap ctu trén nén chitosan CS-MC va CS-MP da dwoc ché tao c6 dac tinh vo khuén va khang
dwoc ba loai vi khudn co ty 1& thwdng gap cao nhat trén vét thwong, bao gdm tu cau vang Staphylococcus
aureus, trc khudn mi xanh Pseudomonas aeruginosa va trwc khuan li Escherichia coli. Cac két qua thtr nghiém
in vitro va in vivo cling d& chirng minh réng hai loai vat liéu nay déu cé kha nang kich hoat téc d6 phan &ng dong
mau nhanh hon so véi diéu kién binh thwéng. Do d6, CS-MC va CS-MP hoan toan la hai loai vat liéu co ngudn
gbc sinh hoc phii hop &ng dung trong so' cp ctvu, mang déng thoi cac déc tinh cdm mau, sat khuén va sén sang
str dung.
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STUDY ON CREATING CHITOSAN-BASED FIRST AID MATERIALS
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SUMMARY

Previous studies have demonstrated that chitosan has the ability to promote the process of coagulation and
antibacterial activity. These properties are also the requirements for a first aid material. In this study, chitosan-
based first aid materials CS-MC and CS-MP were created in a GMP-WHO laboratory. CS-MC and CS-MP
materials were sterilized and resistant to the three most common bacteria found in wounds, including
Staphylococcus aureus, Pseudomonas aeruginosa, and Escherichia coli. In addition, in vitro and in vivo test
results also demonstrated that CS-MC and CS-MP materials were capable of activating the rate of blood
coagulation reaction faster than under normal conditions. Therefore, CS-MC and CS-MP are biological materials
suitable for first aid applications, with the advantages of being hemostatic, antiseptic and ready-to-use.

Keywords: Antibacterial test, chitosan, first aid, in vitro coagulation test, in vivo coagulation test.

" Author for correspondence: Tel: 0902087083; Email: lvhoang@hcmus.edu.vn
1289


mailto:lvhoang@hcmus.edu.vn

Y HOC TAI TAO VA TR| LIEU TE BAO

PHAN LAP VA KHAO SAT TiNH GOC CUA TE BAO SUN HEO
MOT NGAY TUOI DUNG TRONG TAO MANG SINH HOC

Pham Thij Vang, V6 Trung Nhan, Tran Thai Dwong,
V6 Vy Khanh, Nguyén Thi Thanh Tam, Trwong Minh Ding*

Trung tdm C6éng nghé sinh hoc Thanh phd HS Chi Minh, Thanh phé HA Chi Minh, Viét Nam

TOM TAT

Ton thuong sun khép g6i duge quan tim hang dau trong nhitng bénh vé xuong khop 6 bénh nhan. Hién nay, ky
thuat cdy ghép té bao dang duoc sir dung rong rai trong diéu tri ton thuong sun khép goi. Su két hop gitra té bao
sun ty than va mang xwong gitip hinh thanh mé méi tuong tu sun tai vi tri ton thuong. Phuong phap nay gap
nhiéu han ché do: 1) sy han ché vé 50 luong té bao; 2) qua trinh phau thuat hai Ian phic tap va ting kha ning rui
ro d6i voi bénh nhén; 3) qué trinh ¢é dinh mang xuong kéo dai thoi gian phiu thuat. Muc tiéu cua nghién ciu
nay la sir dung nguén té bao mai tir sun heo mot ngay tudi dé ché tao mang sinh hoc nhiam thay thé mang xwong
trong ky thuat cay ghép té bao diéu trj ton thuong khép goi. Té bao duoc phan 1ap tir sun heo mot ngay tuoi dwoc
dinh danh va khao sat Ve kha nang tang sinh, kha néng bi¢t hoa, khd nang hinh thanh mang. Két qua déanh gia am
tinh vai céc bénh truyen nhiém trén heo 1a co s& quan trong dé Iya chon heo con du diéu kién cung cdp mo sun
cho nghién ciru. Té bao dugc phan lap thanh cong tir mé sun heo mot ngay tudi biéu hién dic diém tuong ty nhu
té bao gdc, c6 kha ning ting sinh cao, biét hda thanh cac loai té bao khéc nhau. Mang sinh hoc duoc tao thanh
cong tir t& bao gdc tir md sun heo Mot ngay tudi, tao tién dé dé ché tao mang thay thé mang xwong trong diéu tri
bénh tén thwong sun khop gbi.

Tir khoa: Heo mot ngay tudi, mang sinh hoc, sun heo, té bao gdc, ton thuong sun khép goi.

MO DAU

Thoai hoa khop géi (THKG) la mét can bénh phd bién hién nay trén thé gici néi chung va tai Viét Nam noi riéng.
THKG la nguyén nhan gay dau va anh hwdéng t&i hoat dong clda khédp goi va la mét trong nhivtng nguyén nhan
chu yéu gay tan tat & bénh nhan 16n tudi. Ngay nay, do ché dé dinh dwdng (béo phi, dw thira trong lwong) va anh
hwéng clia nguyén nhan ngoai canh (tai nan, thé thao), tudi ctia ngudi bi THKG c6 xu hwéng tré héa (Hunter et
al., 2019). Vi vay, viéc t6i wu phwong phap diéu tri bénh THKG |a nhu céu thiét yéu va cap bach cua cac thap
nién gan day.

Nhiéu phwong phap da dwoc nghién ciru va (ng dung trong cai tao chic ndng, phuc hdi hoat déng tai vi tri tén
thwong cho bénh nhan THKH; nhw 14, didu tri khéng dung thubc (phat @b vat Iy tri liéu) (Hambly et al., 2012), didu
tri noi khoa (st dung thudc, cytokine,.. ...) (Goggs et al., 2005, Kang et al., 2008, Thosani et al., 2012, Fotopoulos
et al., 2015, Ohashi et al., 2021) va diéu tri ngoai khoa (sw can thiép cta céc phwong phap phéu thuat) (LaPrade,
2003, Truong et al., 2017, Betzler et al., 2021, Stotter et al., 2021, Totlis et al., 2021). Ty thudc vao mirc do cla
tdn thwong ma benh nhan dwoc dé nghl phwong phap dleu tri phu hop. Hién nay, phucrng phap ghép té bao tw
than la mét phwong phap mai trong dieu tri bénh nhan THKG tai Viét Nam. Sy thanh cong cua phuong phap nay
phu thudc vao nhiéu yéu td; trong do, yéu tb j[e bao tw than va mler]g dan mang xwong la quan trong nhét, quye,t
dinh sw hinh thanh mé tai sinh c6 dac tinh giong mé sun hyaline. Yéu to té bao (té bao trung mo tlr tiy xwong, té
bao gbc co ngudn gbc tr md m&, va té bao gbc trung moé cd ngudn gde tir day rdn) da duwgc nhidu nghién cu
trong nwéc chirng minh 14 c6 hiéu qua tét trong qua trinh didu tri bénh THKG (LaPrade, 2003, Ohashi et al.,
2021, Stotter et al., 2021). Tuy nhién, nhirng nghién ctru vé cai tién miéng dan mang xwong hoéc thay thé bang
mang sinh hoc van con khiém tén hién nay.

Mat khac, t& bao gbc phan lap tir co thé chua trudng thanh duoc biét dén nhu ngudn té bao an toan tuvong tw
nhu t& bao tw than trong ciy ghép. Té bao nay c6 kha nang tang sinh, biét hoa t6t so vé&i t& bao gbc phan lap tw
co thé trwdng thanh (adult stem cells). Chirc nang, dac diem cua té bao goc tr co thé trwdng thanh khéng én
dinh do chung dwgc phan 1ap ti nhlgau co thé khac nhau; tuy nhién, t& bao gbc phan lap tr co thé chwa trwéng
thanh c6 kha néng ting sinh thanh sb lwgng I&n t& bao cling chirc ndng, déc diém do phan lap tr mot co thé. Va,
t& bao gbc phan Iap tir co thé chwa trwdng thanh gidng t& bao gbc phdi vé chirc ndng, giéng tinh an toan so voi
t& bao gbc tlr co thé trwdng thanh (Park et al., 2020). V&i nhivng dic trung trén, t& bao gbc tir co thé chwa
trwdng thanh cé tiém nang tng dung cao trong cac (rng dung liéu phap té bao.

Muc tiéu cta nghién ctru nay la st dung ngudn té bao mai tir sun heo mét ngay tudi dé ché tao mang sinh hoc
nhdm thay thé mang xwong trong ky thuat ciy ghép t& bao didu tri tdn thwong khép gdi. Nghién ctru tién hanh
phan 1ap, dinh danh té bao phan lap tlr sun heo mét ngay tudi. Khad nang tang sinh, biét héa cla té bao nay, ciing
nhuw kha nang tao mang sinh hoc cda ching dwgc danh gia.
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NGUYEN LIEU VA PHUONG PHAP
Chon lwa heo 1 ngay tubi cho thi nghiém

Thi nghiém dwoc tién hanh tai Trung tam Céng nghé Sinh hoc Thanh phd Hb Chi Minh, cac quy trinh thi nghiém
trén dong vat dwoc tién hanh thdng qua Hoi dong tw van vé dao dlic voi dong vat trong nghién céu (01-2023-
PBDBV). Mau tir tinh mach (1 mL) dwoc thu tir heo mot ngay tudi vao édng dung mau 4 mL c6 chir K.EDTA (BD,
M¥). Xét nghiém mau phat hién cac bénh truyén nhiém dwoc thwe hién bang phwong phap HD/PPT 22* (rtRT-
PCR- TCVN 8400-21: 2014) (virus PRRS dong chau Au, virus PRRS dong Béc My, va virus PRRS chiing déc lwc
cao), HD/PPT 17* (tRT-PCR- TCVN 8400-47: 2019) (virus dich t& heo), va HD/PPT 60* (tRT-PCR- TCVN 8400-
41: 2019) (virus dich ta heo chau Phi).

Thu thap, phan |ap nguén té bao géc tir md sun ctia heo mét ngay tubi

Khép gbi clia ca thé heo mét ngay tudi dwoc thu nhan ngay sau khi khir tring va phau thuat. Quy trinh dwoc tién
hanh trong méi trwéng sach, vo tring, tranh gay nhiém mau. Md sun dwgc thu nhan va rira sach ba lan trong 10
mL dung dich phosphate buffered saline (PBS) (Gibco, M§) néng dd 1X. Md sun dwgc cét nhd véi kich thwéc nho
hon 1 mm va dwoc xac dinh khéi lvong. Dwa vao khédi lwong ctia mé ting trwdng, dung dich men phan huy cac
cu trac soi (collagenase 0,1%, trong 16 gi®) (Worthington, M§) dwoc thém vao va dwoc G trong td nudi té bao
(didu kién nudi cay: 37°C, 5% CO,). Sau 16 gi& U trong td nudi t& bao, cac don bao sau d6 dwoc thu nhan trong
méi trwdng nudi cay t& bao c6 bd sung 10% huyét thanh (fetal bovine serum, Gibco, M), 1% khang sinh
Penicillin-Streptomycin (Gibco, M§) va nudi trong méi trwéng nudi cay co ban. Qua trinh nuéi cdy dwoc tién hanh
trong tG nudi t& bao. Hinh thai t& bao dwoc theo déi thweng xuyén béng kinh hién vi soi nguoc (Nikon, Nhat Ban)
va méi tredng nudi cay dugc thay mdi 3 ngay.

Panh gia dac tinh sinh hoc cta té bao tlr md sun ctia heo mét ngay tudi

Hinh thai t& bao phan lap tir m6 sun heo mot ngay tudi dwoc quan sat qua cac lan cay chuyén (dén lan cay
chuyén 20) bang kinh hién vi soi nguoc. Toc d6 tang sinh clia té bao dwoc danh gia dwa vao thoi gian tang sinh
gap doi ve so luong cia té bao (doubling time) dén 1an cAy chuyén th 20. Thu nhan t& bao don va cay chuyen
sang dia nudi cay moi. Tiép tuc cay chuyen dén thé hé thir 20 khi quan sat mat do té bao pha tr 80% bé mé&t méi
giéng. Xac dinh th&i gian ting sinh gép déi (T2) bang cong thirc sau: T2 = At/log2(AN/No+1); trong d6, At 1a thoi
gian nuéi cay (ngay), AN |a sb lwong té bao téng sinh trong khoang thdi gian nuéi ciy (t& bao), No la sb lwong té
bao ban dau (té bao). Bén canh do, té bao dwoc dinh danh bang FACS, théng qua sw biéu hién cac phan ti bé
mat t& bao: CD34, CD45, CD90 va CD105 (Thermo Fisher, Anh).

Panh gia kha nang biét hda ctia té bao géc tir mé sun ctia heo médt ngay tudi

Té bao tai P2 dwoc danh gia vé kha nang biét héa thanh 3 dong té bao can ban: t& bao m&, t& bao xwong va té
bao sun. Trong biét héa t& bao m&, t& bao dwoc nudi cly trong mdi trwdng biét hda thanh té bao mé (bao gébm:
méi trwdng alphaMEM (Gibco, My), bd sung 10% FBS, 100 nM dexamethasone, 10 pg/mL insulin, 0,1 mM
indomethacine va 0,5 mM 3-Isobutyl-2-metylxanthane (Sigma, M¥)). Té bao dwoc nubi cdy trong méi trwérng nubi
cay co ban (alphaMEM (Gibco, M¥), bd sung 10% FBS) la dbi chirng &m. Kha nang hinh thanh té bao m& dwoc
danh gia tai 14 ngay b&i phwong phap nhuém Oil Red O (Sigma, M¥).

Trong biét héa t& bao xwong, t& bao dwoc nubi cdy trong méi trwéng biét héa thanh té bao xwong (bao gdm: moi
trwong alphaMEM (Gibco, M), bd sung 10% FBS, 100 nM dexamethasone, 50 pg/mL ascorbic acid va 10 mM B-
glycerol 2-phosphate (Sigma, M¥)). Té bao dwoc nubi cdy trong madi trwdng nudi cay co ban (alphaMEM (Gibco,
M§), bd sung 10% FBS) la dbi chirng am. Kha ning hinh thanh té bao xwong dwoc danh gia tai 21 ngay béi
phwong phap nhuém Alizarin Red (Sigma, M§). Trong biét héa t& bao sun, té bao dwoc nudi cay thanh khdi 3D
trong mai trwdng biét héa thanh t& bao sun (bao gdm: méi trwrng DMEM (Gibco, My), TGFbeta 1ng/mL, 1%
Pen/Strep, insulin transferrin selenium (ITS), 40 pg/mL L-proline, BSA, 100 pg/mL sodium pyruvate, 50 pyg/mL
ascorbate-2 phosphate va 100 nM dexamethasone (Sigma, MY)). Té bao dwoc nuéi cly trong méi trwdng nudi
cly khéng chira TGFbeta Ia dbi chirng. Kha nang biét héa thanh té bao sun dwoc danh gia bang phwong phap
nhuém Safranin-O (Sigma, My) (Truong et al., 2017, Park et al., 2020).

Panh gia kha nang tao mang sinh hoc cua té bao géc tir md sun ctua heo mét ngay tudi

Té bao tai P2 dwoc nudi cdy trong dia 6 giéng vai mat dd 0,5x10° t& bao/cm?. Méi trwdng tao mang 1a méi trudng
nudi cay t& bao c6 bb sung cac thanh phan insulin-transferrin-selenium (ITS), 50 mg/mL ascorbate 2-phosphate,
100 nM dexamethasone, 40 mg/mL proline va 1,25 mg/mL BSA (Sigma, M¥). Sau hai tuan nu6i cay, tAm té bao
dwoc tién hanh khir bao bang dung dich SDS 1a 1% (Sigma, My). Vat liéu di truyén dwoc loai bd bdng enzyme
DNAse/RNAse. TAm té bao dwoc lam khd bang phwong phap freeze dry tai -80°C va tao mang sinh hoc. Sw
khac biét ctia mang sinh hoc trwéc va sau khi khir bao dwoc danh gia bang phwong phap SEM va nhudém mé
hoc Hematoxylin & Eosin (Park et al., 2020).
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KET QUA VA THAO LUAN
Chon Iwa heo mét ngay tubi cho thi nghiém

Ca th& heo mét ngay tudi dwoc chon tr Céng ty C Phan GreenFeed Viét Nam (Hinh 1). Heo con cé strc khoe
tbt, t& chi day da dwoc Iwa chon lam déi twong cung cap mo sun cho dé tai.

Heo 1 Heo 2 Heo 3

Hinh 1. C4 thé heo 1 ngay tudi dwoc chon cho thi nghiém

C4 thé& heo mét ngay tudi sau khi dwoc chon, 1 mL mau dwoc thu thanh cong tlr tinh mach va cho vao éng dwng
mau. Két qua ther nghiém phat hién am tinh déi v&i cac bénh truyén nhidm (virus PRRS dong chau Au, virus
PRRS dong Bac My, virus dich ta heo, virus PRRS ching doc Iuwc cao, virus dich ta heo chau Phi) da duoc tién
hanh. Két qua danh gia &m tinh véi cac bénh truy&n nhi&m trén heo 13 co' s& quan trong dé lwa chon heo con da
diéu kién cung cAp md sun cho nghién ctu.

Thu thap, phan 1ap nguén té bao géc tir m6 sun chia heo mét ngay tubi

M6 sun duoc thu tw khop gbi heo mot ngay tudi v&i khéi lwong md sun 1a 0,90 + 0,27 g, lwong té bao phan lap
duoc 1a 28 + 8,51 triéu té bao, sb lwong té bao phan lap dwoc trén 1 g mé sun 1a 31,03 + 4,39 triéu t& bao, lwong
t& bao thu dwoc tai PO 1a 100 + 30,41 triéu t& bao (Bang 1). Hinh dang t& bao sau khi phan lap déng nhét gitra
cac mau va dwoc bidu hién trong Hinh 3. Té bao tai PO dwoc thu nhan va dy trir trong nito 16ng. Két qua ching
minh quy trinh thu thap, phan lap nguén té bao tlr md sun cta heo 1 ngay tudi cé tinh &n dinh cao thé hién & ham
lwong cao t& bao phan lap trong 1 g mé sun va nang suat cao tao ngudn t& bao déi dao phuc vu nghién ctru va
tao ra cac san pham.

Bang 1. Thu thap, phan lap nguén té bao tlr md sun cha heo 1 ngay tudi

Mau 1 Mau 2 Mau 3 Trung binh

Khéi lwgng mé sun (g) 1,2327 0,9135 0,56088 0,90 + 0,27

S6 lwong té bao phan 1ap (triéu té bao) 30,86 29,80 19,87 26,85 + 4,95

S6 lwong té bao/ 1 g mé sun (triéu t& bao) 25,04 32,62 35,43 31,03+ 4,39

Sé lwgng té bao thu nhan tai PO (triéu té bao) 136 101 62 100 + 30,41
Mau 1 Mau 2 Mau 3

Hinh 2. Hinh anh té bao phan lap ttr m6 sun dwoc quan sat bang kinh hién vi soi ngwoc (scale bar: 100 pm).
Panh gia dac tinh sinh hoc cta té bao tir md sun cta heo mét ngay tud
Té bao duoc dinh danh bang phwong phap dong chay té bao cho két qua nhuw hinh 3. Tai P2, té bao biéu hién
voi CD34, CD45, CD90 va CD105 lan lugt la 0,19 + 0,18%; 0,28 + 0,19%; 95,57 + 0,48% va 9,58 + 1,48%. Te
bao phan Iap t» sun heo mét ngay tudi cé déc diém tuo’ng tw té bao goc trung mo khi khong biéu hién CD34,

CD45 va biéu hién CD90, CD105. Tuy nhién, biéu hién ctia CD105 trén cac t& bao P2 thap hon so véi t& bao gbc
trung mo.
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A Cells (P2) B CD34 C CD45 D CD90 E CD105
Dot Plot (1) Overlay Histogram (S5) Overlay Histogram (5) Overlay Histogram (5) Overlay Histogram (5)
gounqgarcmePZ Cell_001.fcs

0,43% 0,55% 96,04% 10,08%

FSC-A i

FITC-A

FITC-A

PE-A

FITC-A

Hinh 3. Dinh danh té bao bang phwong phap dong chay
A: Thé hién s phan bé té bao sun heo mét ngay tudi, B: Phan tram biéu hién dau 4n bé mat CD34 14 0,43% (am tinh),
C: Phén trém biéu hién ddu 4n bé mat CD45 |a 0,55% (@m tlnh) D: Phén tram biéu hién d4u 4n bé mat CDIO0 |a 96,04%
(duong tinh), E: Phan trém biéu hién d4u &n bé mat CD105 la 10,08% (duong tinh).

Téc d6 tang sinh cua té bao tinh theo thoi gian tang doi sb lwong cua té bao (doubling time) la tr mét dén hai
ngay duwoc khao sat tr giai doan P1 dén P20 (Hinh 4).

3

.QZ
Sparblti b innacntbnni
0II il

P2 P3 P4 P5 P6 P7 P8 P9 PIOPIIPI2ZPI3PI4PI5SPI6 P17 PI& P19 P20
Hinh 4. Téc db tang sinh cua té bao dwoc tinh theo th&i gian ting déi s6 lweng cua té bao (doubling time)
DPanh gia kha nang biét hoa ctia té bao géc tir moé sun ctia heo mat ngay tubi

Kha nang biét héa m& dwoc quan sat bang phuwong phap nhuém Oil Red O khi str dung méi triwdng biét hda. Cac
giot m& dwgc nhudm mau dé dwgc quan sat tai 14 ngay nudi trong méi treong biét hoa, so sanh dbi chirng am
(té bao khong biét héa thanh t& bao mé trong méi trwdng nudi cly cén ban) (Hinh 5). Kha nang biét héa xwong
duwgc quan sat b&ng phwong phap nhudém Alizarin Red khi st dung moi trucng biét hoa t& bao xwong. Sy biét
héa thanh t& bao xwong dwoc xac dinh bang kha ning nhudém mau dé cla Alizarin Red dwoc quan sat tai 21
ngay nudi trong méi truwdng biét hoéa, so sanh ddi chirng am (té bao khong biét héa thanh té bao xwong trong mai
trw&ng nudi cay can ban) (Hinh 5).

Kha nang biét hoa sun, té bao dwoc nubi cay thanh cong thanh khéi 3D trong méi trudng nudi cly cin ban Ian
moi trwong biét hda sun. Trong ca 2 méi trwéng nudi, hinh cét |&p méng mau mé 3D déu biéu hién mau cua
thuéc nhudém Safranin-O. Tuy nhién, t& bao sun va lacunar (héc nhé cha t& bao sun) dwoc hinh thanh nhleu
trong méi trwdng biét héa thanh té bao sun. Ngwoc lai, lacunar khéng dwoc hinh thanh trong méi trwdng nudi cay
can ban (Hinh 5).

Méi truérng nudi cay co ban

Méi trwdng biét héa

Biét héa
té bao mé&

Biét héa
té bao
xuwong

Biét héa
t& bao sun

Hinh 5. Két qua danh gia kha nang biét hda thanh m&, xwong, sun cua té bao géc phan lap tir sun heo mét ngay tubi
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Panh gia kha nang tao mang sinh hoc cua té bao géc tir md sun cua heo mét ngay tudi

Mang sinh hoc dwgc tao thanh cong trong méi trwdng tao mang, st dung t& bao goc ttr mé sun clda heo mét
ngay tudi (Hinh 6A). CAu tric mang t& bao trwdc va sau khi khir bao dwoc quan sat b&ng phwong phap SEM va
nhuém H.E (Hinh 6B). Két qua thé hién s hién dién cia té bao trong mang té bao trwéc khi khir bao; ngwoc lai,
t& bao bi khir va chu tric soi dwoc quan sat trén mang sau qué trinh khtr bao. Mang dwoc tao ra véi do day 10
um, néng dd DNA la 17,67 + 2,63 ng/mL (két qua chua cong bd). Vat liéu nay 1a co s& dé nghién clru san pham
mang sinh hoc (ng dung trong hd tro diéu tri tdn thwong sun khép gdi bang phwong phap cay ghép té bao géc.

A B Trudc khi khir té bao Sau khi khir té bao

Lol = E

el S
Y v =

Mé syn Tang sinh té bao sun 7

SEM

Sun khop gbi Nudi ciy mit o cao

Decellularization
(Qui trinh phd hily té bio)

Nhuém H.E |

Hinh 6. (A) Quy trinh tao mang sinh hoc ti té bao goc co thé heo chwa trwéng thanh; (B) Hinh anh mé ta cau tric
mang té bao trwéc va sau khi khiv té bao béng phwong phap SEM va nhuém H.E.

Freezing
(Qué trinh dong khd)

Miing PCM

KET LUAN

Ngudn t& bao gbc dwoc phan lap thanh cong t&» mé sun heo mét ngay tudi da cho két qua am tinh vé&i cac cac
bénh truy&n nhiém (virus PRRS dong chau Au, virus PRRS dong Bac My, virus dich ta heo, virus PRRS chiing
doc luc cao, virus dich td heo chau Phi). Té bao phan lap tr md sun heo 1 ngay tudi cé dac diém hinh thai 6n
dinh, téc dd tang sinh cao dén giai doan cly chuyén thir 20 (P20). Té bao c6 dac diém twong tw t& bao gbc: i)
Biéu hién am tinh véi CD34, CD45, dwong tinh véi CD90 va CD105; i) Cé kha néng biét hda thanh nhiéu loai té
bao (m&, xwong, sun). Cudi ciing, mang sinh hoc dwoc ché tao t té bao gbc tir sun heo mét ngay tudi, tao tién
dé trong ché tao mang thay thé mang xwong trong diéu tri bénh tén thwong sun khép géi.

Loi cam om: Cong trinh duoc thuc hién nho kinh phi d@é tai do Quy Phét trién khoa hoc va cong nghé Thanh phé Ho Chi
Minh Cap (03/2023/HD-QKHCN): “Nghién cuu ché tgo mang sinh hoc tir té bao gdc co thé heo chira triréng thanh si dung

”

trong diéu tri tén thuwong sun khop géi”.
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ISOLATION AND CHARACTERIZATION OF STEMNESS IN ONE-DAY-OLD
PORCINE CHONDROCYTES FOR BIO-MEMBRANE FABRICATION

Vang Thi Pham, Trung-Nhan Vo, Thai-Duong Tran, X
Vy-Khanh Vo, Thanh-Tam Nguyen-Thi, Minh-Dung Truong

Biotechnology Center of Ho Chi Minh City, Ho Chi Minh city, Vietham

SUMMARY

Stem cells successfully isolated from one-day-old porcine cartilage revealed negative results for infectious
diseases (European PRRS virus, North American PRRS virus, swine fever virus, high virulent PRRS virus, and
African swine fever virus). The isolation process yielded a high quantity of cells with stable morphology. This
procedure provides an adequate supply of cells for research and future development directions. Cells isolated
from one-day-old piglet cartilage exhibit stable morphology and high proliferation rates up to passage 20 (P20).
These cells display characteristics similar to stem cells: i) Negative for CD34 and CD45, positive for CD90 and
CD105; ii) Ability to differentiate into various cell types (adipocytes, osteocytes, chondrocytes). This research
successfully isolated stem cells from one-day-old pig cartilage for application in creating a biological membrane.
This bio-membrane has properties suitable for serving as a substitute for periosteal patches in the treatment of
knee cartilage injuries via cell grafting techniques.

Keywords: Bio-membrane, knee cartilage injury, one-day-old porcine, porcine cartilage, stem cell.

" Author for correspondence: Tel: 0916680124; Email: truongminhdung@gmail.com
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BUOC BAU DANH GIA KET QUA PHUC HOI CHU'C NANG VAN BDONG
O BENH NHAN BOT QUY NHOI MAU NAO BUQ'C SU DUNG TE BAO GOC
TRUNG MO DAY RON

Nguyén Thi Ngoc Thuy * Nguyen Thi Phwong Anh Ngoé Van Poan’, Lé Thu Hwong ,
Lé Thi Twoi?, Nguyén Trung Kién?, Pham Van Minh®, Nguyén Thanh L|em

Truvo'ng Pai hoc Y Ha Néi, Ha N¢i, Viét Nam

Bénh vién Vinmec Times City, Ha Ngi, Viét Nam

TOM TAT

Phuc hdi chirc ndng vén dong dbi voi bénh nhan dot quy nh01 mau ndo ludn dong vai tro quan trong va rat duoc
quan tam. Sy két hop gitta liéu phap té bao sir dung ngudn té bao gbc trung mo day ron va cac bién phap can
thiép phuc hdi chirc ning hira hen mang lai két qua dang mong doi. Nghién ctru dwoc tién hanh nhim budc dau
danh gia két qua phuc hoi chirc ning van dong o bénh nhan dot quy nhoi mau nao dugc sir dung té bao gdc trung
mo day rén. Phuong phap nghién ciru: thir nghiém 1am sang pha 1, nhdn mé véi 20 bénh nhén chia thanh 04
nhom. Ty 1¢ bénh nhan d6t quy ndo la nam giGi chiém 80%, do tudi trung binh 54,5 + 9,2, thoi gian trung binh bi
dot quy ndo 1a 7,4 + 5,1 thang, biéu hién 1am sang liét 01 bén chiém ty 1& 16n véi 90%. Ching tdi nhan thay c6
su cai thién chirc ning van dong theo thang diém Fugl-Meyer thoi diém truéc va sau can thiép & nhém dugc
truyén té bao gbc va gitra nhém chirng. Khong c6 su khéc biét co ¥ nghia théng ké gitra su cai thién diém chuc
ning van dong theo Fugl-Meyer giira nhom truyén duong tinh mach va dudng khoang tay song. Két qua nghién
ctru cho thay su két hop gitra liéu phép té bao gdc va phuc hdi chirc ning bude dau thu dwoc két qua cai thién
chire nang van dong & nhém truyén, nghién ciru can tiép tuc trién khai giai doan pha Il.

Tir khoa: Dot quy nhdi méu ndo, phuc hdi chirc nang van dong, té bao gbc trung md day rén.

MO DAU

Dot quy ndo la nguyén nhan gay ra gan sau triéu ca tlr vong, it nhét 10% téng sb ca tkr vong hang nam va 2/3 sb
ngudi séng sét sau dét quy phai sbng v&i tinh trang khuyét tat (Deng et al., 2019) Trén thé gisi, hon tdm muoi
triéu ngwoi da séng sét sau con ddt quy; 70% trwdong hop dét quy do nh0| mau ndo (Le Danseur, 2020). M6t
trong nhung géanh nang subt doi clia dot quy ndo la tinh trang khuyét tat van déng véi 85% bénh nhan biéu hién
liét niva ngwoi véi sw suy glam chic néng chi trén va kha nang di chuyén (Chuong trinh Avant Phuc hdi chirc
néng than kinh sau dét quy ndo, 2007). Day la tinh trang khuyét tat lau dai, dai ding, khé diéu trj dan dén giam
kha nang doc lap vé chirc néng trong sinh hoat hang ngay. Phuc h0| chtre nang (PHCN) dong vai trd quan trong
trong qua trinh khac phuc di chirng vé van déng, giup ngwdi bénh tdi wu héa chirc nang va hoa nhép cudc song
tai gia dinh, cong ddng. Tuy nhién, qué trinh PHCN bénh nhén sau dét quy ndo phuy thudc vao nhiéu yéu té nhw
mirc d6 tdn thwong néo, khoang thoi gian tac dung cla tinh mém déo néo, tinh phd bién cta cac ky thuat PHCN.
Hién nay, trén thé gi&i, c6 rat nhidu quéc gia da ap dung liéu phap t& bao gbc trong diéu tri bénh ly dét quy, nhdi
mau ndo nhw My, Brazil, Tay Ban Nha, Anh, Trung Quoc va An D9, véi 52 nghién ctu va phan I6n két qua
nghién ctru cho thay liéu phap té bao mang lai sw phuc hdi than kinh (dang di, chc ndng van dong, n‘gon,ngu’)
thdng qua quan sat hodc théng qua cac thang diém NIHSS, mBlI, F-M test (Kawabori et el., 2020). Nguén t& bao
gbc trung mé tlr day rén dwoc danh gia 1a vé cung tiém nang va 11 thtr nghiém lam sang da duwoc dang ky trén
clinicaltrial.gov. Trong d8, hai nghién cu da bdo céo hoan thanh nhung chwa céng bé két qua, con lai 9 thi
nghiém lam sang dang tuyén chon bénh nhan. Tai Viét Nam, chwa cé nghién ctru th&r nghiém lam sang nao duoc
trién khai trén d6i twong bénh nhan dat quy nhdi mau ndo nén ching tdi tién hanh nghién ctru thee nghlem lam
sang pha | nham buéc dau danh gla ket qué phuc hdi chirc ndng van déng & bénh nhan dét quy nhdi mau nado
dwoc st dung té bao gdc trung mé day rén.

POI TUONG VA PHUONG PHAP
Pé6i twong nghién ciru

Déi twong 1a nhirng bénh nhan dét quy nhdi mau ndo cé hé so bénh an hodc gidy ra vién va/hoac co két qua trén
phim chup cong hwéng tr so ndo hodc CT-Scanner so ndo biéu hién hinh anh dét quy nhoi mau ndo va théa
man cac tiéu chi sau:

- Tiéu chuén lya chon: Tudi tlr 40 dén 75; thoi gian dot quy loc < 24 thang; toan trang 4n dinh (tw thé, khong
dung thudc van mach, khéng cé hdi chirng nhiém triing cap, khéng cé suy gan, suy tim, suy than); diém NIHSS =
5 va ddng y tham gia nghién ctru.
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- Tiéu chudn loai trir: Bénh nhan méac cac bénh ly (suy gan, suy than, réi loan déng mau, ung thw,...); phu n co
thai; hdn mé, song thic vat hodc dang mé khi quan; liét hoan toan tt chi.

Phwong phap nghién cru

- Thiét k& nghién ctu: Thir nghiém Iam sang pha I, c6 nhém ching, nhan mé& trén 20 bénh nhan dét quy nhoi
mau n&o. Nghién ctru thér nghiém 1am sang dwoc phé duyét béi Hoi ddng dao dirc Cong ty CP BVDK QT Vinmec
sb 48/2020/QP-VMEC ngay 31/12/2020; Hoi déng dao dirc trong nghién ctru Y sinh hoc Quéc gia sb 3322/Qb-
BYT ngay 06/07/2021 va Hoi déng dao dirc Dai hoc Y Ha Noi (S6 674/GCN HPDDNCYSH- BHYHN) cap ngay
21/06/2022. Nghién ctvu nay ciing duwgc déng ky trén trang ClinicalTrials.gov theo s6 NCT05292625.

- Dia diém va thoi gian nghién ctru: Tai Bénh vién Vinmec Times City Ha Noéi va Bénh vién Phuc hdi chirc néng
Ha Noi tir thang 7/2021 dén thang 6/2024.

- C& mau: 20 bénh nhan doét quy nhdi mau n&o cho nghién cteu thlr nghiém lam sang pha I, trong d6 10 bénh
nhan nhom truyen (05 truyén duong tinh mach va 05 truyen dwong khoang tdy song) va 10 bénh nhan nhom
chirng dwoc chon véi tiéu chi: cung tudi (tudi + 5); cung gidi va cung mirc do nang theo thang diém NIHSS.

- Qua trinh can thiép: nguoi bénh va gia dinh dwoc giai thich cu thé, rd rang vé nghién ctu, tw nguyén ky mau
phiéu ddng y tham gia nghién ctu. Bénh nhan dwoc thdm kham 1am sang, chi dinh cac xét nghiém mau, chan
doan hinh anh tai cac thoi diém ban dau, 3 thang, 6 thang va 12 thang. Nhom truyén la nhém duoc truyén
TBGTM day rén két hop tap phuc hdi chirc nang. Nhom truy&n bao gdm nhém truyén qua dwdng tinh mach
(Nhém truyen 1IV) va nhéom truyen qua dwdng tdy sbng (Nhém truyén IT). Nhém chirng la nhém chi dwoc tap
phuc hdi chirc n&ng, khéng truyén TBG.

+ Qua trinh tién hanh truyén TBGTM day rén:

e Chuén bi TBGTM day rén: d& dam béo tinh dong nhét trong nghién ctru, chi duy nhét 01 nguén TBGTM day
rén duoc chon st dung. TBGTM day rén dwoc phan lap, sang loc so cap, thi» cap (Bang 1), téng sinh va lwu
trle tng mé & 196°C sén sang st dung cho bénh nhan khi c6 yéu cau. Cac xét nghiém vé Mycoplasma,
khuan n&m, endotoxin dworc str dung sau phan 1ap, nudi cdy va ra déng va dam bao am tinh.

Bang 1. Cac tiéu chi danh gia sang loc thir cdp TBGTM day rén dwa trén dic tinh sinh hoc cia TBGTM

Pic tinh Tiéu chuén cha Hiép hdi Quéc Tiéu chuén Sang loc
té vé liéu phap té bao va gen thir cap
Chi thi bé mét dwong tinh ciia TBGTM (CD105, > 95% > 95% +
CD73, CD90) = oo
Chi thi bé méat am tinh cia TBGTM (CD11, CD19a, <2% <29 +
CD34, CD45, HLR-DR) =en
Karyotype - Karyotype binh thwong
Kha nang biét héa thanh té bao xwong, mé, sun (o co
Kha nang hinh tao cum té bao (CFU-F) - =200 CFU-F trén 1000 té

bao dwoc nubi

e Lidu truyén: 1,5x10° té bao/kg can nang. Thoi gian truyén: 30 phat. S Ian truyén: 02 14n, méi lan cach nhau 03
thang. Bénh nhan dwoc truyén trong méi trwéng vo tring. TBGTM day rén dwoc ra dong va truyén qua dudng
tinh mach ngoai vi hodc dwdng qua khoang tiy sdng bang k¥ thuat choc do tdy sbng.

+ Qua trinh tap phuc hdi chirc nang: Thai gian tap: 60 phat/1 budi x 05 budi/l tudn x 03 tuan/1 dot x 02 dot, cach
nhau 03 thang vé&i cac ky thuat tap: Van dong tri liéu, Hoat dong tri liéu, Ngon ngir tri liéu.

- Céc cbng cu lwong gid: st dung thang diém danh gia chirc ning van déng Fugl-Meyer (Fugl-Meyer
Assessment, FMA) danh gia sy suy giam van déng & ngwoi sau dot quy ndo; dwoc chia thanh cong cu danh gia
chrc nang van déng chi trén (FMA upper extremity, FMA-UE) va danh gia chirc nang van dong chi dwéi (FMA
lower extremity, FMA-LE). Biém cang cao chirc nang van déng cang tbt.

- X ly s6 ligu: St dung phan mém SPSS 20.0 dé nhap va x& Iy sb liéu. Théng ké mé ta véi gia tri trung binh,
trung vi, khoang bién thién, d6 léch chuén va s dung cac thuat toan théng ké T-test, Anova one-way dé so sanh
diém trung binh gitra cac thoi diém va giba cac nhom.

KET QUA VA THAO LUAN

Bénh nhan ddt quy n&o la nam trong nghién ctu chiém ty 1& I6n VOi 80%, do tudi trung binh gitra cac nhém 1a kha
twong dong nhau (Bang 2). Thoi gian dét quy, ndo trung binh thap nhat 1a 6,2 + 3,4 thang va tinh trang liét 01 bén
chiém ty 1& cao & dbi twong nghién clru véi 90%. Didm trung binh NIHSS gitra cac nhém la kha twong ddng nhau
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va twong trng véi mire dd ddt quy ndo trung binh theo thang diém NIHSS; cac bénh nhan déu cé biéu hién co

clrng tang trwong luc co va can hd tro mire dd trung binh trong sinh hoat hang ngay theo thang diém FIM.

Bang 2. Théng tin chung vé nhém nghién ciru (n = 20)

Nhém truyén IV Nhom truyén IT | Nhom chieng nhém | Nhom chieng nhém
(n=5) (n=5) truyen IV (n = 5) truyen IT (n = 5)
Gigi
Nam 4 (20%) 4 (20%) 4 (20%) 4 (20%)
Nip 1 (5%) 1 (5%) 1 (5%) 1 (5%)
Tubi, ndm 54,5+9,2
Mean (SD) 54,6 +13,1 53,8 +6,8 56,0 £ 10,5 53,8 £8,7
Thei gian doét quy, (thang) 74+5]1
Mean (SD) 8,2+43 10,2+7,1 6,2+3/4 76+3,8
Bén liét
Tréi 0 (0%) 1 (5%) 1 (5%) 2 (10%)
Phai 4 (20%) 4 (20%) 3 (15%) 3 (15%)
Ca 2 bén 1(5%) 0 (0%) 1 (5%) 0 (0%)
Piém NIHSS
Mean (SD) 84+44 58+11 90+54 6,8 +1,6
Diém Ashworth cai tién
Mean (SD) 145+14 1,77+0,6 1,2+0,8 1,45+£0,5
Diém FIM ban dau
FIM van déng Mean (SD) 55,8 + 25,5 45,0 £ 26,5 50,8 + 21,7 62,0+54
Téng diém FIM Mean (SD) 78,0 + 23,9 77,8+12,8 70,0 £ 24,3 86,0+9,8

Diédm chrc ndng van dong chi trén va chi dwdi & nhém truyén IV (nhém 1) va nhém truyén IT (nhém 2) biéu hién
téng ré gitra thdi didm ban dau va cac thoi didm 3 thang, 6 thang va 12 thang (Hinh 1). Trong dd, véi nhém
truyén IV, sy tdng diém FMA-UE van dong thd thoi diém 6 thang, diém FMA-UE téng thoi diém 6 thang- 12
thang, diém FMA-LE thai diém 6 thang & nhdm truyén IV ¢ y nghia thdng ké vé&i p < 0,05 va sy ting diém FMA-
UE thoi diém 12 thang co y nghia théng ké véi p < 0,01. Vi nhém truyén IT, sy tang diém FMA-UE van doéng thd
thoi didm 12 thang, didm FMA-UE van déng tinh, diém FMA-UE phdi hop, diém FMA-UE va diém FMA-LE thoi
diém 6 thang - 12 thang c6 y nghia thdng ké véi p < 0,05 va diém FMA-LE thdi diém 3 thang téng, cé ¥ nghia
théng ké v&i p < 0,01. Béi v&i nhém chung, didm chirc nang van dong theo Fugl-Meyer cé sw tang khong r6 rang
khi so sanh thoi diém ban dau véi thoi didm 3 thang, 6 thang, 12 thang va khéng cd y nghia thong ké v&i p > 0,05
(Hinh 1). Didm FMA-LE c6 xu hwéng gidm tai thdi didm 12 thang & nhém ching nhém truyén IT va cé y nghia
thdng ké véi p <0,05.

Déinh gid chire ning vin dong nhém chimg nhém truyén IV (nhém 3) (n=5)

.
s
.
-
|||| |
Danh gid chire ndng vir
-

. 20 _ns
— -
- 15

10
-
s
2 I ns
, lll [ ][]

FMA-LE tdng FMA-UE vin dong tho. FMA-UE van aong tish  FMA-UE phdi hop FMA-UE thng FMA-LE 1Bng

Binh gis chirc ning vin dgng hom truydn IV (ahom 1) (n=5)
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25
20
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.
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FMA-UE vén dong thé FMA-UE vén déng tinh  FMA-UE phéi hop FMA-UE thng

IIII 0
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nh

6 FMA-UE vin dor

o Banh gia chirc nang vin dgng ahom truyén IT (nhom 2) (n=5)
e

s
ns
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10 —
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. II ] | |

FMA-UE van dona tho FMA-UE van dona tinh  FMA-UEDhi hop

W sandiu W 6thing

W 30nang W r2ming

FMA-UE 8na

ns:p>005 ~ps005 ~ps001

Hinh 1. Sw thay déi chirc ning van dong theo diém FMA cua tivtng nhém nghién ciwu
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Diédm chlrc n&ng van déng theo Fugl-Meyer c6 sy tang rd khi so sanh thoi didm ban dau véi thei diém 3 thang, 6
thang va 12 thang & nhém duoc truyén TBGTM day ron va cé y nghia théng ké véi p < 0,05 (Hinh 2, Bang 3). Béi
véi nhém chirng, didm chirc nang van dong theo Fugl-Meyer c6 su téng khéng dang ké khi so sanh gitra cac thoi
diém va khong c6 y nghia théng ké. Diédm FMA-UE van dong thd, diém FMA-UE phéi hop va FMA-UE & nhém
truyén tdng hon so vé&i nhém chirng tai thdi diém 12 thang va c6 y nghia théng ké véi p < 0,05. Két qua nay
twong ddng va&i két qua nghién clru clia tac gid Chung J.W va déng tac gia (2021).

Bénh gid chire ndng viin dgng nhom truyén TBGTM déy rén (n=10)

RN ... N—
35 www .
; e
30 ns p=>0,05
ey
25 -
— - p=0.05
20 s
- ps001
15 "
10 L I E— ps0.001
-
. LS

Ban d4
FMA-UE vén dong thd FMA-UE vén ddng tinh FMA-UE phdi hop FMA-UE téng FMA-LE téng s
Bdnh gid chire ndng vin déng nhom chimg (n=10)
ns

ns
ns ns
20 I . =
ns ns
15
10
ns
ns
5 ns

FMA-UE vén dong thd FMA-UE vén ddng tinh FMA-UE phéi hop FMA-UE téng FMA-LE téng

3 thang

6 thdng

12 thang

Hinh 2. Piém chirc ndng van dong theo Fugl-Meyer cia nhém truyén va nhém chirng tai cac théi diém
Bang 3. So sanh diém chirc nang van dong theo Fugl-Meyer gitra nhém truyén va nhém chirng

Nhém truyén (n =10)  Nhém chdmg (n = 10) 95% ClI

Mean + SD Mean + SD P Min Max

3 thang 23,4 +14,4 17,5+ 14,5 0,375 7.7 19,5

gg’r'g'ﬁq% Van 6 thang 28,7+13,6 17,1+134 0,071 1,1 243
12 thang 28,8+12,7 153+12,3 0,027 1,7 25,2

3 thang 6,0+4,9 4,0+54 0,405 2.9 6,9

ggg;’fh"é” 6 thang 74453 3,7+4,9 0,127 1,2 8,5
12 thang 714527 33+44 0,099 -0,7 8,4

3 thang 31+18 2,6+1,2 0,480 0,9 1,9

Ec'_\y"rf'UE PRSI "¢ thang 38+1,9 26+1,1 0,103 2,6 27
12 thang 41+17 2,4+1,2 0,022 0,3 3,1

3 thang 32,5+20,3 24,3+20,9 0,385 111 27,5

FMA-UE tdng 6 thang 39,9+19,8 23,6 +19,3 0,079 2,1 34,7
12 thang 40,0 + 18,8 21,2+181 0,035 15 36,1

3 thang 18,8+8,1 15,4 + 8,8 0,381 45 11,3

FMA-LE tbng 6 thang 19,7+7,7 14,9+85 0,203 -2,8 12,4
12 thang 19,9+7,9 14,6 +8,7 0,172 25 13,1
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Khéng cé sw khac biét vé& diém chirc ndng van déng theo Fugl- Meyer giua nhém truyén IV v& nhém truyén IT (sw
khac biét khdng c6 y nghia théng ke, Béng 4). Hién nay, trén thé gioi dwong truyen tinh mach la dwong truyén
thong dung nhat trong (rng dung liéu phap te bao gbc diéu tri bénh nhan dét quy nh0| mau néo (Jingli et al.,2022).
Tuy nhién, nhwoc diém I&n clia dwdng truyén tinh mach nay la mot sb lwgng lon té bao gbc bi gitr lai sau truyen
tai gan, ph0| mo bach huyét (Kurtz, 2008), do do s6 lwong TBG di chuyén Ién n&o va thwc hién chirc nang tai
vling nao tén thucrng la khong nhiéu. Budng truyén TBG qua khoang tly séng da dwoc (ng dung va cho thay
hiéu qua trong moét s6 bénh ly nhw tw ky, bai ndo tai Bénh vién Vinmec Timescity - Ha N&i (Nguyen Thanh Liem
et al.,, 2020; 2021).

Bang 4. So sanh diém chirc nang van déng theo Fugl-Meyer gitra nhém truyén dwong IV va dwong IT

Nhém truyén IV Nhém truyén IT p 95% Cl

Mean + SD Mean + SD Min Max

FMA-UE van 3 thang 26,4 +18,2 20,4 +10,7 0,543 15,8 27,8

dong tho 6 thang 31,2+16,1 26,2+11,8 0,592 -15,6 25,6

12 thang 33,4+134 24,2+11,3 0,276 -8,9 27,3

FMA-UE van 3 thang 6,8+ 5,9 52+4,3 0,641 6,0 9,2
dong tinh

6 thang 7,8+54 7,0+5,8 0,829 -7,4 9,1

12 thang 7,1+5,27 6,4+5,5 0,7 -6,6 9,4

FMA-UE phéi 3 thang 3,2+24 30£1,1 0,876 2,6 3,1

hop 6 thang 40+24 3615 0,764 -2,5 34

12 thang 42+2.4 4,0+07 0,867 2.4 2,8

FMA-UE téng 3 thang 36,4 + 25,9 28,6+ 14,5 0,574 22,9 38,5

6 thang 43,0 £ 23,9 36,8 +16,9 0,649 -24,1 36,4

12 thang 45,4+21,2 34,6 £ 16,4 0,395 -16,9 38,5

FMA-LE t6ng 3 thang 20,0+115 17,6 +3,3 0,667 -9,9 14,7

6 thang 21,2+10,1 18,2+5,2 0,570 -8,6 14,6

12 thang 21,8+10,4 18,0+4,8 0,483 -8,1 15,7

Han ché trong nghién ctru cua cht]ng t6i 14 c& mau nhd nén khé co thé phan tich chuyén séu dwdi nhdm, nhw
dwa vao do tudi, thdi gian dot quy, cac biéu hién o cirng co trrde va sau didu tri. Do dd, chung tdi cAn mé rong
thém nghién clru & giai doan sau v&i sb lwgng mau nhidu hon dé cé thé phan tich dwéi nhém chuyén sau hon.

KET LUAN

Sw két hop glua liéu phap té bao goc va phuc hdi chirc nang bwéc dau thu dwoc két qué cai thién chirc nang van
dong tai thoi diém trwéc va sau truyén & nhom truyén va gitka nhdm truyén véi nhém ddi chirng. Nghién clru can
tiép tuc trién khai giai doan pha Il.

Loi cAm on: N.T.N.T xin duwoC tran trong cdm on Quy Péi méi sang tao Vingroup (VINIF) dé hé tro theo chiong trinh hoc
bong dao tao tién si trong nudc (ma so VINIF.2022.TS131).
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INITIAL RESULTS OF MOTOR FUNCTIONAL REHABILITATION IN
ISCHEMIC STROKE PATIENTS TREATED WITH UMBILICAL CORD
MESENCHYMAL STEM CELLS

Nguyen Thi Ngoc Thuy'’, Nguyen Thi Phuong Anh? Le Thu Huong?, Le Thi Tuoi?,
Nguyen Trung Kien?, Pham Van Minh®, Nguyen Thanh Liem?

"Ha Noi Medical University, Hanoi, Vietham

2Vinmec Times City International Hospital, Hanoi, Vietnam

SUMMARY

Motor functional rehabilitation for ischemic stroke patients always plays an important role and is the one of the
greatest concern. The combination of cell therapy using umbilical cord mesenchymal stem cells and
rehabilitation interventions promises to bring desirable results. The study was conducted to initially evaluate the
results of motor function recovery in ischemic stroke patients used umbilical cord mesenchymal stem cells.
Research method: Clinical Phase I, open-label with 20 patients divided into 4 groups. Eighty percent of stroke
patients were men, with an average age of 54.5 + 9.2, average time of stroke is 7.4 £ 5.1 months, clinical
manifestations of one-sided paralysis account for a large proportion of 90%. There was an improvement in motor
function according to the Fugl-Meyer scale before and after intervention in the stem cell infusion group and
between the infusion group and the control group. There was no statistically significant difference between the
improvement in motor function scores according to Fugl-Meyer between the intravenous and intrathecal groups.
Research results show that the combination of stem cell therapy and rehabilitation initially achieved results in
improving motor function in the infusion group. Research needs to continue in phase II.

Keywords: Ischemic stroke, motor function recovery, umbilical cord mesenchymal stem cells.
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TAO KHOI SPHEROID TU TE BAO NHU BI NANG TOC NGU Ol
NHAM LAM MO HINH NGHIEN CU'U SU PHAT TRIEN NANG TOC

Nguyen Phan Nhw Quyénhl Nguyén Thi Mong Thu', Lwu Tran Thanh Uyen Lwu Tran Phwong Thao?,
HO6 Nguyén Quynh Chi®, L& Thanh Long Pang Nguyen Twong van®*, T6 Mlnh Quan

'Khoa Sinh hoc — Céng nghé Sinh hoc, Truong Pai hoc Khoa hoc T nhién, Pai hoc Quéc gia Thanh phé HA Chi Minh
%Pai hoc Y Dwoc Thanh phé Hé Chi Minh, Thanh phd Hé Chi Minh
3Vién Sinh hoc Nhiét déi, Vién Han lam Khoa hoc Céng nghé Viét Nam
“Trwong Pai hoc Khoa hoc Strc khoé, Pai hoc Qudc gia Thanh phd H6 Chi Minh

TOM TAT

Té bao nhd bi nang tdc (té bao DP) déng vai tro diéu khién chu trinh phét trién va chu ky tai sinh cua toc. Té bao
DP khi nuéi cay 3D (khéi spheroid) c6 thé khic phuc mot s6 nhuoc diém ciia md hinh nudi cay 2D (dia nudi
c4y) nhu mat dan kha ning ting sinh va suy giam kha niang kich thich nang toc. Khdi spheroid dugc thir nghiém
theo phuong phap giot treo (hanging drop) vai nhitng mat d6 té bao: 1-2,5-5-10 x10° té bao/giot. Két qua cho
thiy té bao DP ¢ P3 cho hiéu qua hinh thanh spheroid tuong tu nhau & cac mat do té bao (gan 100%) va té bao
lién két chat tao thanh ciu tric tuong ty mo ty nhién va vién té bao bao bén ngoai. Tuy nhién, kich thudc va thoi
gian tao spheroid khac nhau tuy theo mat d¢. Bong thai, mirc do biéu hién mMRNA marker CD133 va Insulin-like
Growth Factor 1 (IGF-1) cua spheroid cao hon so véi té bao 2D, lan luot 14 6,96 + 0,57 va 7,34 + 0,38 lan va
FGF-7 khong thay dbi. Ngoai ra, t& bao P9 c6 suy giam vé ty 1& hinh thanh, gia ting thoi gian tao spheroid va
c4u triic md hoc mot s6 spheroid tré nén long léo hon. Spheroid (1-10x10° té bao DP) ¢6 ciu tric tuong tu mo tu
nhién, phu hop dé sir dung cho cac nghién ciru tiép theo.

Tir khoa: CD133, IGF-1, phuong phap hanging drop, spheroid, té bao nha bi.

MO PAU

NhU bi (dermal papilla, DP) 1a mot quan thé té bao trung md ndm dwéi viing bau téc. Nhu bi diéu hoa chu ky phat
trién soi toc (phat trién — dirvng — nghi — phat trién) théng qua viéc tiét cac tac nhan tac dong lén té bao biéu bi
xung quanh (Schneider