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Tom tit:

Nghién ctru nay nhim danh gia sy thay dbi biéu hién cic gen lién quan dén sy tw thyre trong qua trinh hoat hoa
ciia cac té bao hinh sao in vitro. Té bao hinh sao phan 13p tir gan chut dwoc nuoi cay in vitro trong 7 ngay Mire do
hoat héa cua té bao hinh sao dwgc danh gia thong qua hinh thai, mirc d§ du trir cac glot m& ndi bao bang nhudm
dung dich oil red o (ORO); biéu hién ciia cac gen hoat héa a-sma, collagen I va Irat bing qRT PCR va nhuém ICC
(immunocytochemistry) (a-SMA). Su biéu hién ciia cac gen tw thue Ic3b, beclin 1, atg]2 dwge danh gia bing qRT
PCR va nhudm ICC (LC3). Két qua cho thiy, té bao hinh sao hoat héa khi nudi ciy in vitro sau 3 va 7 ngay thé hién
thong qua sy thay déi hinh dang giéng nguyén bao s¢i co, mét dan kha ning tich trir cic giot md, ting su biéu hién
ciia cac gen hoat héa a-sma va collagen I, giam sy biéu hién ciia gen /rat. Thém vao dé, s biéu hién ciia cac gen tw
thuc lc3b, beclin 1 va atgl2 ting 1én & cac té bao hinh sao hoat hoa khi nudi ciy in vitro sau 3 va 7 ngay. Day la két
qua ban diu trong nghién ctru tim ra vai tro ciia sw tw thue trong qua trinh hoat héa ciia té bao hinh sao, huéng téi

cac liéu phap diéu tri xo' gan nhim vao s tw thue.
Tir khéa: sw hoat héa, sy ty thue, té bao hinh sao.

Chi s6 phén loai: 3.5

M6 dau

Té bao hinh sao (hepatic stellate cell - HSC) con duoc
goi 12 t& bao du trit md (fat - storing cell) hay té bao Ito. Day
1a mot loai té bao trong gan, chiém 5-8% tong sb té bao. Khi
gan khde manh, cac té bao nay ton tai & dang khong hoat
hoa, ching dy trir vitamin A trong cdc giot md & té bao chat
[1, 2]. Khi gan bi ton thuong, cac té bao nay chuyén dang
tr& thanh cac té bao gidng nguyén bao soi co [3]. Qué trinh
nay dugc goi la sy hoat hoa, dugc thé hién thong qua sy
giam kha ning tich trir cac giot md ndi bao, su biéu hién
cua phan t protein a-SMA (alpha - smooth muscle), ting
cuong tiét collagen. Cac nghién ciru gén day da chimg minh
su hoat hoa ciia cac té bao hinh sao 13 yéu t chinh trong qua
trinh xo hoa & gan [4-7]. Chinh vi vay, nghién ctru vé co ché
ctia su hoat hoa 1a rat can thiét cho viéc phat trién cac lidu
phap diéu tri xo héa gan. Thém vao dé, di co rat nhiéu con
duong va tac nhan dugc ching minh tham gia vao sy hoat
hoa cua té bao hinh sao nhu: stress ty thé, stress oxy hoa,
su bién dudng cia vitamin A, cac tuong tac tin hiéu thong
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qua thu thé [5]. Bén canh mot s6 con duong tin hiéu hoat
hoa té bao hinh sao da dwoc nghién ctru tir 1au, gan déy su
tu thue dugc phat hién 1a mot yéu tb lién quan dén qua trinh
hoat hoa.

Su tu thuc 1a mot qua trinh ndi bao c6 vai tro phan giai
va tai sit dung cac vét chat bén trong té bao nhu: cic co
quan bi hu hong, phan tur protem gap cuon sai.. Déy la mot
qua trinh thiét yéu cho su sbéng cua té bao, dién ra trong
gan, dic trung boi qua trinh hinh thanh cac thé tu thyc
(autophagosome) bao boc lay vat chat, sau d6 két hop véi
tiéu thé (lysosome) dé phan giai [8]. Qué trinh nay duogc
thuc hién thong qua mdt bd may chat ch€ véi sy tham gia
clia cac gen lién quan dén sy tu thuc (autophagy) nhu: /c3,
beclin 1, atgl2. Mt sb nghién ciru [9, 10] cho thdy mdi lién
hé ctia su ty thuc trong co ché bénh 1y ciia bénh xo hoa gan.
Cac nghién ctru in vivo trén m6 hinh chudt xo gan do CCl,
va that mat cho thiy, su tu thuc dugc kich hoat trong qua
trinh xo hoa. Nguoc lai, cac nghién ctru khac [11, 12] chi ra
réng, cO su cai thién tinh trang ton thuong cua gan khi kich
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Abstract:

This study aims to evaluate the expression level of autophagy genes during the activation of mouse hepatic stellate
cells (HSCs) in vitro. The HSCs isolated from the mouse liver were cultured in vitro for 7 days. The activation of
HSCs was evaluated by their morphology, the storage of lipid droplets by oil red O (ORO) staining, the expression of
activation-related genes a-sma, collagen I, and quiescence-related gene /rat by qRT PCR and ICC staining (a-SMA).
The expression of autophagy genes Ic3b, beclin 1, atgl2 were assessed by qRT PCR and ICC staining (LC3). The
results showed that the isolated HSCs were activated after 3 days and 7 days of the culture in vitro. The activation
was indicated by the morphological change of HSCs to myofibroblast-like cells, loss of lipid droplets, and increased
expression of fibrotic genes a-sma and collagen I, decreased expression of /rat. Additionally, the expression of
autophagy genes Ic3b, beclin 1, and atg12 were significantly increased in the activated HSCs after the culture in vitro
for 3 and 7 days. This study contributes the preliminary results to further studies on the role of autophagy during
the activation of HSCs, which may be exploited for the development of the antifibrotic therapy targeting autophagy.

Keywords: autophagy, hepatic stellate cells (HSCs), hepatic stellate cell activation.
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hoat qua trinh tu thuc. Sy khac biét gitra cac két qua nghién
ctru trude ddy cho thiy vai tro cia su ty thuc khong giéng
nhau trén cac loai t& bao khac nhau va mdi quan hé nay rat
phirc tap. Do d6, cic nghién ciru tiép theo can phai danh
gia trén timg loai té bao gan riéng biét, dic biét 1a vai trd
cua su tu thuc trong qua trinh hoat hda cta cac té bao hinh
sao0 - nhén t chinh cua sy xo héa gan. Mot sb nghién ctru
trudc day cling da chi ra mbi lién hé gilra sy tu thuc va sy
hoat héa cua té bao hinh sao: miR-96-5p tic ché su hoat hoa
cua té bao hinh sao béng cach khoa su tu thuc trén dong té
bao hinh sao bét tir LX-2 [13]; giam biéu hién beclin I bang
microRNA (miRNA) trc ché su tu thuc déng thoi su hoat
hoa trén dong té bao hinh sao LX-2 va T6 [14]; sy giam qua
trinh xo hoa trén dong té bao LX-2 bat hoat gen /c3 khi xur
1y v6i hoa chit gay x0 gan [15]. Tuy nhién, viéc thuc hién
nghién ctru trén dong té bao hinh sao bt tir con ton tai nhiéu
bat cap do cac té bao nay da duoc chinh sira va nhu vy
khong con phan anh dung nhimg dic tinh ban dau cua loai
té bao nay trong gan. Chinh vi vy, cic nghién ciru vé vai trd
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cua sy tu thue dbi véi su hoat hoa trén cac té bao hinh sao
duogc phan 1ap so cap 1a rat can thiét dé bd sung cho cac két
qua nghién ciru trudce day va la co sé dé nghién ctru cac liéu
phap diéu tri xo gan nhim vao su tu thuc.

Trong nghién ctru nay, chiing t6i tién hanh danh gia hoat
dong tu thyc thong qua sy thay ddi biéu hién cua cac gen
lién quan dén sy tu thuc: le3b, beclin 1, atgl2 trong qua
trinh hoat hoa cua céc té bao hinh sao dugc phan 1ap tir gan
chuot.

Phucng phap nghién ciu
Déi twgng thi nghié¢m

Chuot Balb/c 4-5 thang tudi, duge nuodi trong léng sach
o diéu kién nhiét do 25°C, 12 gio sang/toi, cho an bang cam
vién va uong nudc sach tu do.

Phén ldp té bao hinh sao tir gan chugt
Quy trinh phan lap té bao hinh sao dugc tham khao tir
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quy trinh cia Mederacke va cs (2015) [1]. V& co ban, quy
trinh phan 14p t bao hinh sao trai qua 3 giai doan chinh: (A)
truyén cac dung dich enzyme vao mé gan chudt (Perfusion
in vivo), (B) phan cit mo gan thanh té bao don bang enzyme
(in vitro digestion), (C) phén tach té bao hinh sao béng
dung dich ly tam dang ty trong Nycodenz 9,6%. Cu thé, gan
duogc phan cit biang cach truyén dung dich enzyme pronase
E (Merck, Buc), collagenase D (Roche Diagnostics, Dic).
Tiép theo, gan duoc xé nho va tiép tuc dugc phan cét bang
cach & véi hdn hop enzyme gdm pronase E, collagenase D
va DNAse I (Roche, Dirc). Gan sau khi phén cit dugc loc
thong qua mang loc té bao don 70 pm va ly tim & toc do
thip (50 g trong 2 phut) dé loai bo cac té bao nhu mod gan
(hepatocytes). Sau d6, hdn hop té bao don dugce tron voi
dung dich Nycodenz (Axis-shield, Scotland) dé dat nong
d6 9,6% va ly tam ¢ 1400 g trong 20 phut. HSCs dugc thu
nhén tr phan 16p mau tréng duc va dugc rira voi dung dich
GBSS/B. HSCs méi thu nhan dugc danh gia & moc thoi
gian ngay 0.

Nudi cay té bao hinh sao

Té bao hinh sao dugc nudi cay trong méi truong DMEM
(Sigma, M¥), 10% FBS (Sigma, M¥), khang sinh penicillin/
streptomycin 1x (Gibco, M¥) ¢ mat do 4x10° t& bao/cm?
trong dia nudi (SPL Life Sciences, Han Qudc) trong vong 7
ngay. Moi truong dugce thay 2 ngay/lan.

Ddnh gid mirc dp dw tri¥ giot mé bang phwong phdp
nhuom ORO

Murc d6 du trit giot md cua té bao hinh sao dugc danh gia
bang cach nhuém véi ORO (Sigma, My). Té bao dugc cd
dinh bang paraformaldehyde 4% (Merck, Dirc) trong it nhat
15 phut, rira 2 lan béng PBS. Dung dich ORO 0,5% dugc
pha trong isopropanol (Merck, Duc). Trudc khi st dung,
dung dich ORO dugc pha lodng v&i nude cit theo ty 18 3:2
va dé ¢ nhiét do phong trong 10 phit. Té bao dugc nhudm
v6i dung dich ORO pha loang trong 20 phut ¢ nhiét do
phong, sau d6 rira 3 1an véi PBS. Nhén té bao duoc nhuom
kép véi hematoxylin (Slgrna My) trong 1 phut trude khi
quan sat dudi kinh hién vi. Dién tich bat mau voi thuoc
nhuom ORO dugc dinh luong bang cach su dung phan mém
Image J (NIH, My).

Ddnh gia murc do biéu hién gen ¢ mirc phién ma (qRT
PCR)

Té bao hinh sao thu nhan tir gan duoc dong lanh nhanh
trong nito' long. Sau do, tién hanh tach chiét RNA bang bo
kit tach chiét RNA tong s6 Easy Blue(iNtRON, Han Qudc).
Nong d6 va do tinh sach ctia mau tach chiét dugc xac dinh
bang cach do do hip thu ¢ budc song 260 va 280 nm bang
may quang phd Nanodrop (Thermo Fisher, M¥).

cDNA dugc tong hop tir 1000 ng RNA tong s bang
bd kit tong hop cDNASensiFAST™ (Bioline, Anh). 1 pl
c¢DNA dugc dung cho phan ing PCR dinh lugng bang bd kit
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SensiFAST™ Real-Time PCR Kits (Bioline, Anh), s dung
hé thong luan nhiét LightCycler 480 (Roche, Thuy Dién).
Trinh tu cac cdp moi st dung dugc liét ké trong bang 1.
Bang 1. Trinh ty cic mdi ding dé khuéch dai cic gen muc tiéu twong
urng trong phan tng qRT PCR.

Sinphdm  Tham
(bp) khao

GTGGGTGCCTACGTTCTCAT JAll [16]

Gen Méi vui (5°- 3) Mo ngurge (' 3)

le3h TICTTCCTCCTGGTGAATGG

beclin ATGGAGGGGTCTAAGGCGTC TGGGCTGTGGTAAGTAATGGA 149 12]
atgl? TTAAACTGGTGGCCTCGGAA CTTCCCACAGCACCGAAATG 18 17
0-5ma GCATCCACGAAACCACCTA CACGAGTAACAAATCAAAGC 418 18]
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collagen]  CAATGGCACGGCTGTGTGCG
[rat CTGACCAATGACAAGGAACGCACTC
gapdh AAGTTGTCATGGATGACC
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TCACCATCTTCCAGGAGC 83
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Nhupm héa mién dich té bao (ICC)

Té bao sau thu nhan duoc nhudém véi khéang thé anti-
desmin (PA516705, Thermo Fisher Scientific, My) trong 1
gi0 ¢ nhiét do phong. Té bao sau nhudém desmin dugc rira
2 lan véi PBS dé loai khang thé thira bang phuong phap ly
tam: 2000 g trong 5 phut ¢ 4°C. Tién hanh nhuém khang thé
thir cap Alexafluor 488 (ab150077, Abcam, Hoa Ky) trong
30 phut & nhiét d6 phong. Té bao sau nhudém duoc rira 2 1an
v6i PBS dé loai khang thé thira bang phuong phap ly tam:
2000 g trong 5 phit & 4°C. Mau té bao khong nhudm khang
thé duoc sir dung 1am ddi chimg. Té bao nudi ciy duoc cd
dinh voi paraformaldehyde 4% trong vong 15 phat, rua 2
lan véi PBS. Tiép theo, t& bao duge xur 1y voi dung dich
duc 16 mang trong 15 phit. Sau do, té bao dugc U v6i dung
dich khoa lién két khong dac hi¢u trong 30 phit ¢ nhi¢t do
phong. U khéng thé thir cap Desmin (ab8592, 1:200) hogc
a-SMA (ab15734, 1: 300) trong 1 gi0, sau do rura 2 lan voi
PBS. Khéng thé thtr cip gin huynh quang Alexa fluor 488
dugc thém vao (ab150077, 1:500) va dé & nhiét do phong
1 gio, sau d6 rira 2 1an voi PBS. Nhén té bao dugc nhuom
v6i DAPI. Hinh anh huynh quang dugc chup bang hé thong
Cytell TM Cell Imaging (GE Healthcare, Anh).

Xir Iy thong ké

Tat ca s6 liéu duoc trinh bay dudi dang gié tri trung binh
+SEM (SEM: sai s6 chudn ciia gi tri trung binh). Phan tich
thong ké duoc thuc hién bang phan mém Graphpad Prism
6.05. Sy khac biét thong ké duoc kiém tra bang Student’s
t-test vdi gia tri p<0,05 dugc xem la khac biét co6 y nghia.

Két qua va thao luan
Su hoat héa ciia té bao hinh sao trong nudi cdy

Trén phuong dién dleu tri bénh xo hoa gan, cac té bao
hinh sao nuéi cdy so cdp trd thanh mot cong cu can th1et
cho nghién ctru sang loc thude. Dac biét, cac nghién clru vé
su hoat hoa cua té bao hinh sao duoc xem la cach tiép can
tryc dién va co ban nhét hudng toi diéu tri va phong ngira
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xo gan. Gan day, nhidu nghién ciru da budc dau chi ra dugc
mdi lién hé giita sy tu thuc trong co ché kich hoat cac té bao
hinh sao hoat hoa [9, 22, 23]. Diéu nay mé ra mot hudng
tiép can méi vé liéu phap diéu tri xo gan nhim vao su tu
thyc. Tuy nhién, dé thuc hién duoc, can 1am rd vai tro cua su
tur thyc trong co ché hoat hoa cua cac té bao hinh sao. Trong
do, nghién ctru thyc hién trén cac té bao hinh sao phan 1ap
so cap tu gan chudt 1a can thiét, vi cac té bao nay chua bi
chinh stra nhu cac dong té bao hinh sao bét tr, nho do6 viée
danh gia s€ chinh xac hon.

Té bao hinh sao sau phan lap c6 hinh thai tron khong déu
do chtra nhiéu giot m& bén trong té bao chat, kich thudc tir
12 d&n 20 pm (hinh 1A, 1B). Khi quan sat dudi diéu kién
phan xa anh sang khac, bé mat cla cac té bao co nhiéu vét
16m (hinh 1C). Sau mdt ngdy nudi cdy, t€ bao bam vao bé
mat dia nu6i, bét dau trai rong va xuat hién cac tua (hinh
1D). Céc té bao hinh sao nay chira nhiéu giot m& véi nhleu
kich thudc khac nhau, tap trung xung quanh nhan té bao,
bit mau voi thuée nhuém ORO (hinh 1E). Cac dic diém
nay tuong dong véi cac nghién ciru trude day [1, 24]. Két
qua nhudém hoéa mién dich té bao (ICC) cho thay cac té bao
nay duong tinh véi khang thé Desmin (hinh 1F). Pay la mot
dau chuan thuong dugc st dung dé dinh danh cac té bao
hinh sao [25-27]. Diéu nay giup chirg minh quan thé t bao
phan 18p dugc tur gan chudt trong nghién cttu nay chinh la
cac té bao hinh sao.
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Hinh 1. Dinh danh té bao hinh sao phén 1ap tir gan chudt. Té bao hinh
sao mai phan 1ap tir gan chudt dugc danh gia hinh thai du6i kinh hién vi
(A, B, C). Sau mét ngay nudi cdy, cac té bao hinh sao duoc danh gi4 hinh
thai (D), su tich lily cac giot md thong qua nhuém véi ORO (E), va su
biéu hién ciia marker Desmin (F). Thudc ké: 50 um néu khéng c¢6 cha
thich trén hinh.

Trong thoi gian nudi cdy, hinh anh chup bang kinh hién
vi cho thiy c6 sy thay ddi vé hinh dang cia cic té bao hinh
sao. Sau 7 ngay nudi cdy, cac té bio nay mét dan cac tua,
nhanh; trai rong phan than t& bao va c6 hinh dang gidng
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nguyén bao s¢i co (hinh 2A, 2B, 2C). Hinh anh nhugm
ORO cho thay, cac giot md mat dan ¢ ngay 3 va gan nhu
khong con & ngay 7 (hinh 2D, 2E, 2F). Két qua dinh lugng
ORO cho thiy, c6 su giam dang ké dién tich giot md tich trix
trong té bao hinh sao sau 3 va 7 ngay nuéi ciy (hinh 2K).

Két qua danh gia sy biéu hién cac gen cho thay, co su
tang manh biéu hién cua cac gen lién quan dén sy hoat hoa
o-sma (dau chuan cho cac nguyén bao soi co), collagen I
trén té bao hinh sao khi nuéi cdy trong 3 va 7 ngay (hinh
2L). Nguoc lai, su biéu hién cua /rat (gen biéu hién manh
trén t& bao HSC khong hoat hoa) giam dang ké trén té bao
hinh sao sau 3 va 7 ngdy nudi ciy (hinh 2L). Két qua nhudém
ICC mdt 1an nita cho théy 0-SMA biéu hién manh trén té
bao hinh sao nudi cdy trong 3 va 7 ngay so véi ngay 1 (hinh
2G, 2H, 21).

Qué trinh nuéi cdy di lam kich hoat sy chuyén dang cua
cac té bao hinh sao tir dang khong hoat hoa (hay ‘im ling”)
sang trang thai hoat hoa. Sy hoat hoa cta cac té bao hinh sao
dugc thé hién thong qua sy thay d6i hinh dang tir dang hinh
sa0 sang giéng nguyén bao sgi co va mat dan cac giot md
theo thoi gian (hinh 2A-2F). Tuong tu nhu quan sat tir cac
nghién ctu trude [28-30], sy hoat hda cua HSC dugce khéng
dinh thong qua sy ting biéu hién ctia cac gen xo hoa a-sma,
collagen I va sy giam biéu hién cta gen Irat. Tat ca cac két
qué trén cho thiy, HSC phan lap tir gan chudt & nghién ctru
nay co thé duoc st dung nhu mot mé hinh dé nghién ctru co
ché cua sy hoat hoa.
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Hinh 2. Sy hoat hoa ciia cac té bao hinh sao in vitre. Su hoat hoa cia
cac té bao hinh sao in vitro duoc danh gia thong qua sy thay dbi hinh
thai (A, B, C); su tich trir giot md bz"ing nhuom ORO (D, E, F); dinh
lugng mutrc A9 du trir giot mo (K); su biéu hién mRNA cuia cac gen o-sma
(SMA), collagen I(COL 1) va Irat (LRAT) (L); su biéu hién ciia a-SMA
théng qua nhudém ICC (G, H, I). Thudce ké: 50 um néu khong c6 chi thich
trén hinh. *p < 0,05.
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Suw thay déi biéu hién ciia cdc gen lién quan dén swtw
thuc ¢ té bao hinh sao hoat hoa

Mot trong cac nhén t6 gan day duoc ching minh c6 lién
quan dén su hoat hoa cua cac t& bao hinh sao dé 1a su tu
thuc. Cu thé, cac nghién clru in vivo trén mo hinh chudt xo
gan do CCl, va that mat [10, 31] cho thay su tu thuc dugc
kich hoat trong qué trinh xo héa. Cac nghién ctu in vitro
cling cho théy tre ché sy tu thuc 1am giam sy hoat hoa cua
céc té bao hinh sao, tuy nhién cic nghién ctru nay [13, 15]
chu yéu duoc thuc hién trén cac dong té bao hinh sao bat tu.
Chinh vi vy, vai tro cia su tu thuc ddi v6i sy hoat hoa cua
té bao hinh sao chua hoan toan duoc hiéu rd va can duge
nghién ctru thém.

O gan, sy tu thuc dién ra dudi dang hinh thanh cac thé
tu thye nho vao sy tham gia cua cac gen quan trong: /c3,
beclin 1, atgl2. Do do, hoat dong tu thuc cling dugc phan

DAPI

Két hop

Ngay 1

Ngay 3

©

)
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Mirc @6 biéu hién
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Beclin1 Atg12

Hinh 3. Sy thay ddi biéu hién ciia cac gen ty thue trén té bao hinh sao
hoat héa. Cac té bao HSCs hoat hoa khi nudi cdy in vitro dugc danh gia
mte d6 biéu hién mRNA cua céc gen tu thuc Ie3b, beclin 1, atgl2 (D); su
biéu hién ciia protein LC3 bang nhudém ICC (A, B, C). Thude ké: 20 pm
néu khong ¢ chu thich trén hinh. *p <0,05.
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anh thong qua mirc d6 biéu hién cua cac gen ty thuc. Cu
thé, beclin 1 tham gia vao phuc hop PtdIns3K, can thiét
trong giai doan dau hinh thanh thé tu thuc. atgl?2 tham gia
vao giai doan kéo dai mang cua thé ty thyuc. /c3 1a phan tur
protein gén 1én mang cua thé ty thuc, diéu hoa kich thude va
sy dong mo cua thé tu thuc [8]. Dé nghién ctru vai tro cta
su tu thuc trong qua trinh hoat hoa cua cac té bao hinh sao,
chung t6i tién hanh danh gia su biéu hién cua cac gen chi
chdt tham gia vao by may tu thuc trén cac té bao hinh sao
méi phﬁn 1ap va cac té bao hinh sao dd hoat hoa sau khi nu6i
cay so cap. Két qua tir nghién ctru nay cho thiy c6 su tang
biéu hién ctia cac gen tu thuc: lc3b, beclinl, atgl2 trén te
bao hinh sao da hoat héa tai thoi diém 3 va 7 ngay nudi ciy
(hinh 3D). Hinh anh nhuém ICC cling thé hién co su tdng
cuong biéu hién cua protein LC3 trén té bao hinh sao sau 3
va 7 ngay nudi cdy (hinh 3A, 3B, 3C). Két qua nay tuong
mg v6i két qua danh gia su biéu hién gen va cting phu hop
Vi cac nghién ctru trude day: giam biéu hién gen beclin 1
bang miRNA lam giam su hoat hoa trén dong té bao T6 va
LX-2 [14]; bat hoat gen /c3 1am giam su xo hoa trén té bao
LX-2 [15]. Pang cht y, sy biéu hién cia cac gen tu thuc &
ngay 3 cao hon & ngay 7 (hinh 3D). Piéu nay chi ra ring,
qua trinh ty thuc co thé da dugc kich hoat manh mé tai thoi
diém cac té bao hinh sao méi hoat hoa.

Keét luan

Cac gen tu thuc lc3b, beclin 1 va atgl2 tang biéu hién
trén t& bao hinh sao di hoat héa sau khi nuéi cdy in vitro
trong 3 va 7 ngay. Cac két qua nay 1a co so dé tién hanh cac
nghién ctru sau hon vé co ché cua su tu thuc dbi vai su hoat
hoa cua cac té bao hinh sao. Bén canh d6, cc té bao hinh
sao phan 1ap so cip tir gan chudt ¢ nghién clru nay la mot
cong cu quan trong dé tién hanh cac nghién ctru vé co ché
hoat hoa.

LO1 CAM ON

Nghién ciru ndy dugc tai tro boi Quy phat trién khoa hoc
va cong nghé quoc gia (NAFOSTED) thong qua dé tai ma
s0 108.05-2017.30. Chung t6i xin tran trong cam on.
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