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Thoéng tin khoa hoc

TiM HIEU CO’ CHE CUA ALL-TRANS RETINOIC ACID LAM

GIAM MO TRONG TE BAO MO VA TE BAO GAN NHIEM MO’

Nguyén Thé Anh

Vién Dinh dwong, Ha Ngi
TOM TAT

Béo phi hién la génh‘néng strc khoé va woc tinh dén ndm 2030, hon mét ty nguwoi
triwdng thanh trép toan cau sé b| béo phi. Tich tu triglyceride dwdi dang cac giot mé tai
moé m& (phi dai t& bao m&) va té bao gan (bénh gan nhiém mé& khéng do rwgu — NAFLD)
la biéu hién d&c trwng ctia béo phi. Viéc phan gidi nhirng giot m& d6 cé sw tham gia cuia
céc lipase, goi 1a con dwéng dién hinh, bén canh con dwéng tw thwe mé (lipophagy)
ma&i dwgc phat hién.

All-trans Retinoic Acid (atRA) l& mot dan xuét cla vitamin A dwoc chirng minh c6 tac
dung lam t&ng phan giai m& & té bao m& theo con dwéng dién hinh, tuy nhién tac dung
cua atRA Ién lipophagy hién dang dwgc nghién ctru. Nghién clru da chi ra rang atRA dz?g
tang cwong phan gidi mé& théng qua tang cu’(‘yn’g qua trinh !ipophagy dwa trén co ché
kh&i dong con dudng tin hiéu AMPK-Beclin1 & té bao m&. Bong thoi, atRA dwoc chirng
minh cling té}ng pub’ng lipophagy théng qua diéu hoa gidm biéu hién Rubicon protein —
mét thénh to dieu h(‘)a nghich cla autophagy. atRA hira hen déng vai trd quan trong
trong chién Iwgc diéu tri béo phi trong twong lai.

Tir khoa: béo phi, phan gidi mé, atRA, lipophagy, Rubicon.

THE MECHANISM OF ALL-TRANS RETINOIC ACID ON FAT
REDUCTION IN ADIPOCYTES AND FATTY HEPATOCYTES
ABSTRACT

Obesity has been a health burden and it is estimated that by 2030, more than one
billion adults worldwide will be obese. Accumulation of triglyceride as fat
droplets in adipose tissue (hypertrophy) and liver cells (non-alcoholic fatty liver
disease — NAFLD) is a hallmark of obesity. Lipases are involved in the breakdown
of fat droplets, known as the canonical pathway, in addition to a newly discovered
pathway, called lipophagy.

All-trans Retinoic Acid (atRA) is a vitamin A derivative that has been shown to
increase lipolysis in adipocytes via the canonical pathway, however the effect of
atRA on lipophagy is currently under investigation. Research has shown that atRA
enhances lipolysis by enhancing lipophagy by activating the AMPK-Beclinl
signaling pathway in adipocytes. At the same time, atRA was shown to also
enhance lipophagy through down-regulation of Rubicon protein expression — a
negative regulator of autophagy. atR A promises to play an important role in future
obesity treatment strategies.

Keywords: obesity, lipolysis, atRA, lipophagy, Rubicon.
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I. PAT VAN PE

Nam 2022, c6 2,5 ty nguoi trudng
thanh tr 18 tudi trd 1én bj thira can, bao
gém 890 triéu ngudi truong thanh dang
song chung vé&i béo phi, chiém 43% trén
toan Thé gi6i. K& tir nhitng ndm 1990, ty
1¢ béo phi trén toan Thé gidi da tang tir
6,6% nam 1990 1én 15,8% nam 2022 [1].
Béo phi hién di dat dén mirc d6 dai dich
va udc tinh dén nam 2030, hon mot ty
nguoi trudng thanh trén toan cau sé bi béo
phi [2]. Trudc déy, béo phi chi xuit hién
O cac nudc co thu nhap cao, gio day nod
clng phd bién ¢ cac nudc co thu nhap
thap va trung binh. Viét Nam la mot quoc
gia nam & ving Pong Nam A véi tong
dan s6 nam 2024 13 101,1 triéu nguoi [3].
Trong 30 nim qua, dat nudc da chuyen
minh tir mot trong nhimg qudc gia thu
nhap thap thanh mot qudc gia c6 thu nhap
trung binh. Nhitng thay d6i ndy ciing gop
phan tao nén mot moi truong ngiy cang
dé béo phi, d& tiép can va tiéu thu thuc
pham giau niang luong, siéu ché bién va
hanh vi it van dong [4]. Két qua 14, tinh
trang thira can va béo phi da gia tdng voi
tbc d6 nhanh [5]. Vi béo phi 1a mot cin
bénh tu than, viéc kiém soat no tré nén
kho khan hon khi n6 di kém véi cac bénh
Iy khic bao gdbm bénh ddi thao duong,
bénh tim mach va céc rbi loan tim 1y [6].

Vé ban chét, thira can béo phi (TCBP)
thuong do sy mét cén bang giita ning
lugng nap vao va nang luong ti€u hao,
dan toi ting lwong mé thira tich tu trong
co thé, trong d6 c6 md md va té bao gan.
Nhiéu nghién citu cac muc ti€u diéu tri
khac nhau, bao gdm ting cudng phan giai
md, gidm hinh thanh m& va tang sinh
nhiét nhim lam gidm céac giot md tich tu
d6. Ngoai ra, tdic dung ngan ngura sy tich
tu m& ndi tang cua phosphate [7] cling
nhu tac dung lam ting phan giai md & té
bao md cua sulforaphane [8] cling da
dugc cong bd, hira hen vé tinh tng dung
vé kha ning chdng béo phi cta thude va
chat dinh dudng trong tuwong lai. Trong
cac cong trinh nghién ctru gan day, all-
trans retinoic acid (atRA) — 1a mot dan
xuét cta vitamin A, d3 duoc ching minh
gy ra qua trinh phan giai mo (lipolysis),
g6p phan 1am giam md in vivo va in vitro
[9]. Tha vi hon, gan dédy, atRA di duogc
phat hién co thé lam giam cac giot md
trong md mé ciing nhu té bio gan nhiém
md thong qua mot qua trinh goi 1a tu thuc
md (lipophagy). Bai bao nay nham tim
hiéu va cung cap nhing thong tin cip nhat
nhat vé tac dung ciing nhu co ché lam
gidm md& cua atRA thong qua con dudong
tu thuc m& do.

II. CO CHE TU THUC MO CUA ATRA O TE BAO MO

Phan gidi md (lipolysis) 1a mot qua
trinh di héa dong vai tro quan trong trong
qué trinh chuyén hoa triglyceride (TG)
thanh glycerol va acid béo tu do, chu yéu
xay ra trong té bao md. Trong do, adipose
triglyceride lipase (ATGL), hormone-
sensitive lipase (HSL) va monoglyceride
lipase (MGL) la nhitng enzyme chinh
[10]. Sy phan gidi m& la mdt qua trinh
tudn tu: dau tién ATGL thuy phan TG
thanh diacylglycerol (DAG); tiép theo,
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HSL phan huy DAG  thanh
monoacylglycerol (MAG); va cudi cung,
MGL phan cit MAG dé tao ra san pham
cudi cung 13 glycerol va ba acid béo tu do.
Cac acid beo ty do duoc giai phong sé lién
két voi albumin dé van chuyén trong mau
dén cac md can ning lugng, trong khi
glycerol di chuyén dén gan dé tan tao
glucose [10]. Khong giéng nhu qua trinh
phan giai m& dién hinh nay, mot nghién
ctru gan day béo cdo mot con dudng phan
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gidi mo mdi, dugc goi la lipophagy-tu
thuc md, trong d6 cac giot lipid bi phan
giai thong qua qua trinh ty thyc bao hay
con goi 1a autophagy [11]. No6i cach khac,
tu thuc m& (lipophagy) 1la mét dang tu
thuc bao (autophagy) c6 chon loc, cu thé
la su phan huy cac giot lipid. Autophagy
1a qué trinh duy tri can bang ndi moi té
bao bang cach nhdm vao cac protein va
bao quan bi tén thuong [12].

Qua trinh autophagy c6 rat nhiéu cac
thanh phén tham gia, trong d6 dac biét la
nhom céac gen lién quan téi autophagy, goi
chung la ATG (autophagy-related genes)
bao gdém: ATG3, ATG4, ATGS...[33].
atRA da dugc ching minh c6 kha nang
lam ting cudng qua trinh autophagy & té
bao bach cau (leukemia cells) va duoc
g dung trong diéu tri bénh bach cau cap
dong tuy (acute promyelocytic leukemia)
[13, 14]. Cac nghién ctu trén ngudi gan
day da chi ra mdi twong quan nghich giira
ndng do retinoic acid trong huyét thanh va
chi s6 khdi co thé (Body Mass Index -
BMI) va chu vi vong eo [15]. Pong thoi,
atRA ciing méi dugc chimg minh 1a cé
kha ning tac dung lam ting biéu hién cia
protein hormone-sensitive lipase (HSL) —
mot protein quan trong tham gia vao qua
trinh lipolysis, htra hen tinh tmg dung cua
atRA vao cac bién phap phong va diéu tri
béo phi.

Trong tinh trang béo phi, khi co thé
tich tu nang luong du thira, m6 ma s€ gia
tang kich thudc. Su ting kich thude nay
c6 thé xay ra thong qua cé ting san (ting
s6 lugng) va phi dai (tang kich thudc) cta
cac té bao m& hién c6. Tuy nhién, trong
nhiéu truong hop béo phi, dac biét la ¢
nhitng ngudi ¢ rdi loan chuyén hoa, su
tang kich thudc ciia mdé md cha yéu do
phi dai [16]. Té bao m& phi dai ¢6 thé bj
roi loan chire nang va duoc chimg minh
c6 lién quan dén ting nguy co mic ting
huyét ap, dot quy va bénh dong mach
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vanh cao [17]. Nghién ctru gin day cua
cac nha nghién ctru Nhat Ban cho théy,
tac dung cua atRA khong chi tang cuong
lipolysis thong qua con duong dién hinh
bang cac lipase ma con thong qua con
duong tu thyc m& lipophagy. Hiéu don
gian, atRA tang cuong qua trinh
autophagy va qua trinh nay nham toi doi
tuong la nhiing giot m& (Hinh 1A).

Dé di sau tim hiéu vé tac dung nay cia
atRA, dau tién can xac dinh rang atRA co
thyce sy kich hoat qua trinh autophagy ¢ té
bao md va m6é md hay khong. Dé tim hiéu
vé co ché, trén in vitro, tac gia Yuki Mori
va CS di dung dong @ bao 3T3-L1 da
dugc biét hoa nudi cy trong moi truong
dugc thém atRA nong d6 100nM trong
24h [32]. Pau tién, luong acid béo khong
este hoa (non-esterified fatty acids —
NEFA) dugc gidi phong ra mdi truong
nudi cdy do qua trinh phan giai mo ¢
nhém co atRA ting déng ké so véi nhom
ching (Hinh 1B), bén canh do, qué trinh
autophagy dugc xac nhén tdng cao so voi
nhom ching thong qua sy thay doi ty 16
protein phat quang xanh/protein phat
quang do - GFP/RFP cua phuong phép
dung GFP-LC3-RFP-AG probe (Hinh
1C). Pay la mot trong nhiing phuong
phap hang dau duoc goi ¥ sir dung trong
danh gia su thay d6i cua qua trinh
autophagy va da dugc trinh bay day du
trong bai bdo cua tac gid Saori R Yoshii
va Noboru Mizushima [18]. Pé cung ¢
thém cho gia thuyét nay, nhom tac gia da
dung siRNA dé loai bo ATG5 — mét thanh
phan quan trong ctia autophagy [19], dan
tGi autophagy gan nhu bi vo hiéu hoa. Thi
vi 13, sau khi autophagy bi vo hi¢u hoa,
tac dung ctia atRA gin nhu bién mat
thong qua danh gid luong NEFA dugc
gidi phong (Hinh 1D) ciing nhu lugng
giot m& cua 3T3-L1 giam dang ké (Hinh
1E). Pong thoi, phuong phap nhudém co-
localization ciing cho thay sy dong xuét
hién cuia protein chudi nhe 3 (light chain
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3) LC3 va perilipin — mot protein vé cua
giot md cao hon & nhom c6 atRA (Hinh
1F). Nhu vy, c6 thé khiang dinh vé tac
dung cua atRA trong vi¢c tdng cudng
lipolysis thong qua con duong lipophagy.

V& co ché, cac tac gia kiém chtng tac
dung atRA 1én cac protein ULK 1, Beclinl
va AMPLa, day duoc cho la nhing
protein phd bién nhit dé khoi dong qua
trinh autophagy [20]. Két qua cho thay
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atRA di ting dang ké su phosphoryl hoa
(phosphorylation) cua Beclinl  va
AMPKao (Hinh 1G va 1H). Diéu nay duoc
xac nhan mot lan nira bang cac st dung
siRNA dé loai b6 AMPKa va dung nhu
du doan, atRA da bi mét tic dung lam
tang lipolysis. Tom lai, atRA da tang
cuong phan gidi md thong qua ting
cuong qua trinh lipophagy dua trén co
ché khai dong con duong tin hiéu AMPK-
Beclinl ¢ té bao md.
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Hinh 1. atRA tang cuwong lipophagy thong qua kich hoat con dwong tin hiéu
AMPK-Beclinl 6 té bao m&

III. CO CHE TU THU'C MO CUA ATRA O TE BAO GAN

Béo phi c6 lién quan dén viéc ting
nguy co mic bénh gan nhiém md& khong
do ruou (NAFLD). Gan la mdt co quan
chuyén hoéa thyc hién moét loat cac chirc
ning sinh hoa da dang can thiét cho cén
bang chuyén hoa toan bd co thé. Gan
nhiém md, dic diém dic trung cia
NAFLD, xay ra do sy mét cin bang cua
hép thu axit béo tir huyét tuong va tong
hop axit béo médi & gan cao hon tdc do
oxy hoa va dao thai axit béo (dudi dang
triglyceride trong lipoprotein ty trong cuc
thap - VLDL) dan t6i tang lugng TG tich
tu dudi dang cac giot md trong té bao gan
[21]. Sy tich tu qua murc ciia TG trong cac
giot m& c6 lién quan dén nhimg thay dbi
trong qué trinh chuyén hoa tai gan, lam
tang nguy co mac bénh dai thao duong
typ 2, 16 loan lipid mau, ting huyét ap,
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bénh tim mach, bénh thdn man tinh, xo
gan va ung thu biéu mo té bao gan [22].
Ty 1¢ mac gan nhiém md& & nguoi khong
béo phi khoang 15%, trong khi ty 1& mac
& ngudi béo phi d6 I-1T va do III 1an luot
1a 65% va 85% [23].

Gan day, atRA duoc ching minh tac
dung lam tang cudng autophagy ¢ 2 dong
té bao ung thu biéu mo té bao gan [24].
Hon nira, tac gia Seong Chul Kim va CS
da bao céo la atRA lam giam sy tich tu
lipid & gan & dong vat bi gan nhiém m&
bang cach e ché thu thé gamma hoat hoa
peroxisome proliferator (PPARy) [25].
Diéu ndy goi y vé mot kha ning atRA cd
thé ting cudng lipolysis & té bao gan
nhiém m& thong qua con duong
autophagy. Néu co, thi co ché cua tac
dung nay 1a gi? Pay ciing 1a dé tai nghién

234567801012 (N
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ctru cua chung t6i tai Nhat Ban. Tuong tu
nhu trén mé md, can xac dinh rang atRA
thuc su c6 tac dung lam tang lipophagy
hay khong?. Dong té bao Hepalclc?
duoc lya chon st dung cho in vitro vi da
dugc st dung rong rai trong cac nghién
ctru vé chuyén hoa mé& & té bao gan trong
cac nghién ctru khac [26, 27]. Céc té bao
Hepalclc7 dugc nudi cdy trong méi
truong c6 chira hdn hop acid béo tu do
(free-fatty acid: FFA), chia thanh 2 nhom
c¢6 hodc khong co atRA trong 2 tuan. Két
qua nhudm giot lipid bang Oil-red O cho
thiy atRA di lam giam dang ké ving
nhiém m& (Hinh 2A). Pé khang dinh tac
dung nay la do atRA ting cuong
lipophagy, chung toi st dung té bao
Hepalclc7 biéu hién GFP-LC3-mCherry
- phuong phap nay la mdt trong nhiing
phuong phap danh gia sy thay ddi cua
autophagy chinh xac va dugc khuyén
nghi st dung rong rai, nguyén ly cua
phuong phap duoc ghi chi tiét trong bai
bao cua tac gia Saori R Yoshii va Noboru
Mizushima [18]. Khi so v4i nhém ching,
ty 16 GFP/mCherry giam xubng dang ké
& nhom té bao duoc nudi cung atRA,
ching t6 rang muc do hoat dong
autophagy dang duoc kich hoat déng ké
dudi tac dung cua atRA (Hinh 2B).

Tuong tu nhu nghién ctru trén moé ma,
khi Atg5 bi loai bo boi siRNA va
autophagy bi v0 hi¢u hoa, lugng NEFA
giai phong ra do qua trinh lipolysis da
giam di dang ké ¢ nhom c6 atRA so véi
nhom chung (Hinh 2C). Nhu viy, atRA
thuc su di gy ra lipophagy trong té bao
gan nhiém m3.

Budc tiép theo, ching ta mudn biét,
co ché nao dé atRA c6 thé ting cuong quéa
trinh lipophagy nhu vay. Tac gia Yuki
Mori va CS ciing goi v vé tac dung cua
atRA lam giam biéu hién protein Rubicon
trong té bao md, tuy nhién, nghién ctru
chua xac dinh dugc liéu Rubicon c¢o lién
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quan dén viéc gdy ra hién tuong
lipophagy boi atRA trong té bao md hay
khong. Thu vi 14, tac gia Satoshi Tanaka
va CS di bao cdo vé vai trd cia protein
Rubicon khi c6 thé tc ché qua trinh
autophagy va ddy nhanh qud trinh
apoptosis ctia té bao gan va tich tu lipid &
bénh gan nhiém m& khong do rugu &
chudt [28]. Rubicon tc ché autophagy &
budc hop nhat autophagosome-lysosome,
dong vai trd nhu mot protein e ché qua
trinh autophagy [29, 30]. Pay co thé 1a
mot muc tiéu tiém niang dé nghién ctu.
Chung t6i da nghién ctru tdc dong phu
thudc thoi gian cua atRA 1én biéu hién
protein Rubicon ¢ té bao Hepalclc?
dugc nudi trong FFA. Két qua cho thiy,
biéu hién protein Rubicon giam déng ké
sau 24 gi0 boi atRA (Hinh 2D) ma khong
thay doi biéu hién ctia Rubicon mRNA
(hinh 2E). Diéu ndy dugc khang dinh
bang phuong phap nhudém phat quang cho
thdy biéu hién ctia Rubicon protein giam
manh bdi atRA (Hinh 2F). Nhu vay, atRA
thuc su co tic dung diéu hoa 1am giam
biéu hién cua Rubicon protein trong té
bao gan nhiém m&, nhung su gidm nay c6
lién quan toi lipophagy hay khong? Bang
cach sir dung siRNA nhim téi Rubicon,
tac dung cua atRA lén lipophagy s€ duogc
danh gia thong qua so sanh dién tich
nhiém m& cia té bao va luwgng NEFA giai
phong ra moi trudong nudi cay. Bung nhu
du doan, sau khi Rubicon bi loai bé, dién
tich ving nhiém m& bi giam béi atRA
thip hon dang ké so voi dién tich ving
nhiém m& ¢ nhém chimg (Hinh 2F), dong
thoi luong NEFA giai phong ra moi
truong nudi cdy cling thap hon dang ké &
nhom nuodi voi atRA (Hinh 2G). Nhu vay,
Rubicon dong mot vai trdo quan trong
trong tac dung tang cuong lipophagy cua
atRA ¢ dong té bao Hepalclc7.

Tim hiéu sdu hon vé co ché diéu hoa
giam biéu hién protein Rubicon, thong tin
dau tién chung toi biét, d6 1a atRA khong
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1am giam biéu hién ctua Rubicon mRNA.
Chung t6i dua ra gia thuyét ring atRA
lam tang sy phan huy protein Rubicon
thong qua con dudng proteasome hoac
lysosome dya trén nghién ctru gan day
[28, 31]. Bat ngd thay, phuong phap
Western blotting cho thiy atRA 1am giam
nong d6 protein Rubicon khi ¢ chét tic
ché proteasome MG132 hoic chét e ché
lysosome Bafilomycin Al trong té bao
Hepalclc7 nuoi trong moi truong c6 FFA
(Hinh 2H-2I). Do d6, tiép theo ching toi

atRA

o
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DMSO alRA
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dua ra gia thuyét ring atRA co thé lam
giam biéu hién protein Rubicon thong qua
trc ché tong hop protein Rubicon. Chat trc
ché dich mi cycloheximide d4 ngan chin
sy giam protein Rubicon bdi atRA trong
té bao Hepalclc7 béo (Hinh 2J). Nhiing
két qua nay cho thdy atRA c6 thé diéu hoa
giam biéu hién protein Rubicon thong qua
viéc giam tong hop protein Rubicon trong
té bao gan. Nhu vy, atRA gdy ra hién
tugng lipophagy bang cach giam tong
hop protein Rubicon trong té bao gan.
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Hinh 2. atRA ting cuong lipophagy théng qua giam biéu hién protein Rubicon
tai té bao gan.

IV. KET LUAN

Tyuu chung lai, cac nha khoa hoc da
bao céo rang, bang cach kich hoat con
duong AMPK va giam biéu hién cta
protein ¢ ché autophagy 1a Rubicon,
atRA thuc day qua trinh phan giai lipid ¢
ca té bao m& va té bao gan, cho thay tiém
ning diéu tri cac bénh Iy nhu gan nhiém
m& va cac bénh chuyén hoa dic trung boi
tinh trang tich trir lipid qua mirc. Méc du
cac tac gia chua dua ra két luan vé vai tro

cling nhu co ché ma atRA diéu hoa giam
biéu hién protein Rubicon & té bao gan,
Rubicon dugc chirng minh c6 vai tro quan
trong trong tac dung tdng lipophagy cua
atRA. Bén canh d6, atRA duoc bao cao
rang diéu hoa giam biéu hién protein
Rubicon thong qua gidm hiéu qua tong
hop protein & dong té bao Hepalclc?7. Tir
nhing nghién ctru gan day cho thiy, atRA
dang dugc nghién clru va htra hen tinh
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tmg dung c6 tiém ning 16n trong chién
luge diéu tri TAG tich tu qua nhiéu dudi
dang nhitng giot lipid, vi n6 c6 thé kich
thich qué trinh lipophagy, tirc qué trinh
phan huy céc giot lipid théng qua co ché
tu thuc (autophagy), dé giam tich tu md.

Day la nhitng phat hién méi nhit vé co
ché tac dung giam md cia atRA tai mo
md va gan nhiém md, ¢ gia tri tham khao
khi tim hiéu vé nhitng phwong phap hua
hen c6 thé tmg dung trong viéc phong va
diéu tri thira can béo phi trong twong lai.

Loi cdm on: xin guri 101 cdm on chan thanh té1 nhoém nghién ctru cia GS. Yutaka
Taketani — Dai hoc Tokushima, Nhat Ban, da gitip t61 hoan thanh nghién ctru nay.
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