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Tém tat

Muc tiéu: Panh gid anh hwdéng cia ché d6 an lén biéu hién gene SFRP5
(secreted frizzled-related protein 5), cling nhw kiém tra sw thay déi bi€éu hién nay theo
thoi gian an va vi tri m6 m& & chudt. Phwong phdp nghién civu: Xac dinh biéu hién
gene SFRP5 cia 50 chudt dwgc chia thanh bén nhém, st dung hai loai: Ché do an tiéu
chuén (a standard diet - STD) va ché do an giau chit béo (high-fat diet - HFD) trong
60 va 100 ngay bang phwong phap RT-qPCR sau khi tich mRNA t6ng s6 tir mé m&
chudt & ba vi tri (gay, dui va mao tinh). Két quad: HFD lam ting biéu hién gene SFRP5
& ca baloai mé m& cia chudt, dong thoi HFD 100 ngay ciling lam tang bi€u hién gene
mo md trang & dui so véi HFD 60 ngay. Chung toi cling phat hién biéu hién gene
SFRP5 m6 m& mao tinh luén cao hon nhiéu lan mé m& gy va mé mo dui, goi y mé
m& mao tinh 1a lwa chon pht hop dé nghién ctru biéu hién gen SFRP5 trén chudt. Két
Iudn: SFRP5 1a marker quan trong trong du doan sém sw phi dai mé m& va cé thé
dwoc str dung dé theo doi két qua diéu tri béo phi.

Tw Khéa: Béo phi; Chudt thi nghiém; Ché d6 an giau chit béo; Gene SFRP5;
Biéu hién gene.

INITIAL INVESTIGATION ON SFRP5 EXPRESSION
IN DIET-INDUCED OBESE MICE

Abstract

Objectives: To evaluate the impact of the diet on SFRP5 gene expression, as well
as to examine its temporal and spatial expression patterns in various adipose tissue
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sites in mice. Methods: 50 mice were divided into four groups and fed with either a
standard diet (STD) or a high-fat diet (HFD) for 60 and 100 days using RT-qPCR after
extracting total mRNA from mouse adipose tissue at three sites (interscapular,
inguinal, and epididymal adipose tissue). Results: The results showed that HFD
consumption led to an increase in SFRP5 expression in all three adipose tissue sites.
Furthermore, 100-day-HFD exposure also up-regulated SFRP5 expression in
inguinal white adipose tissue compared to the 60-day period. We also found that
epididymal white adipose tissue exhibited the most prominent SFRP5 expression
among the tissues studied, suggesting that epididymal adipose tissue is a potential
site for examining SFRP5 gene expression in mice. Conclusion: The research findings
provide further evidence that SFRP5 is a valuable marker for early prediction of
adipose tissue hypertrophy and can be used to monitor obesity treatment outcomes.

Keywords: Obesity; Experimental mice; High-fat diet; SFRP5 gene; Gene expression.

PAT VAN PE dé danh gia tinh trang sinh tong hop m&

[3, 4]. Do d6, nghién ctru vé sy thay doi

Thira can, béo phi da tré thanh dai bifu hia v Khé e B
: S A oA ¢ , iéu hién gene na ong nhirng giu

dich toan cau voi ty 1é mac 14% & nam N gM ) y . gA & {Ag P
PN W s cac nha nghién ctru hiéu sau hon vé sy
gioi va 18,5% & nir gidi vao nam 2022 hat tridn vA chite 03 T
x A1 X at trién va chlrc nang cia mé m& ma
[1]. Xu thé nghién ctru hién nay thuong p\ o . ‘c’: .
A IR s X1 con c6 y nghia trong viéc phat trién cac
tap trung vao viéc phat hién co ché phan o 1 (s oA A oo
A x L oes . " thu thé chan doan va cac dich phan tr
tr lién quan dén qua trinh sinh tong hop . iy tri banh béo ohi. Vivay. chi
. N \ . N . trong diéu tri bénh béo phi. Vi vay, chun

mo va sy hinh thanh béo phi, trong d6, & T P , \_y . &
A o A ~ toi thuc hién nghién clru nay nham:
viéc tim hiéu vé cac gene lién quan dén i . ] , PR
Ddnh gia dnh hudong cua ché dj dn Ién
biéu hién gene SFRP5 trén mé hinh

chudt thira cdn, béo phi trong diéu kién

chirc nang va sw phat trién cia mé mé&
déng vai tro quan trong trong phat trién

cac marker chan doan va phwong phap vong thi nahiém tai Vide Nam. b
R A on { nghiém tai Viét Nam, don

diéu tri moi. Gene SFRP5 dwgc quan tam p . g, g : T g
nghién ctru voi vai tro chinh trong qua thoi ddnh gid sy thay doi biéu hign gene
X 2 . < . A1 . .~ nay theo thoi gian dn va vi tri mé mo
trinh kiém soat sw tang sinh, biét héa té };1 it 9 va v
Ss A A . ¢ chudt.
bao va chong viém thong qua Wingless- :

type MMTV integration site family -

member 5a (Wnt5) [2]. Nhiéu nghién bOITUONG VA PHUONG PHAP

clru nwdc ngoai cho thiy suw biéu hién
gene nay trén mo m& twong quan thuan
v&i qua trinh phi dai mé m&, do dé gene
SFRP5 dwoc coi la mot marker tiém nang
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NGHIEN CUG'U
1. Pdi twong nghién ciru
Gom 50 chudt nhit tridng 5 tuan tudi,
chung Swiss albino, giéng dwc do Vién Vé
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sinh Dich té Trung wong cung cdp. Thi
nghiém dwogc thwc hién tai Trung tam
Nghién ctru Pong vat Thuc nghiém, Hoc
vién Quan y. Chuot dwoc dwoc nudi
dudng trong Phong nudi dong vat thi
nghiém mot tudn dé lam quen v&i moi
treong nudi dwdng maéi trwede khi tién
hanh nghién ctru.

2. Phwong phap nghién ciru

* Thiét ké nghién ctru: Chudt dwoce chia
thanh 4 16 an: HFD vé&i ham lwong lipid
43% va STD v&i ham lwong lipid 5,53%
theo thiét ké nghién ctiru trwéc day [5]:

L6 1: Chuot dwoc cho an theo STD
trong 60 ngay (n = 13);

LO 2: Chudt dwoc cho an theo HFD
trong 60 ngay (n =12);

L6 3: Chuot dwoc cho an theo STD
trong 100 ngay (n = 13);

L6 4: Chudt dwoc cho an theo HFD
trong 100 ngay (n = 12).

* Phwrong phdp kiém tra biéu hién gene
SFRP5: O thoi diém két thic thi nghiém,
chudt dwoc mé dé 1ay mé mé vung gay,
dui va mao tinh. Sau khi lam chét chuot,

cd dinh chudt & tw thé ndm ngtra, ghim
chudt1én khay, dung kéo va panh kep bdc
16 6 bung dé thu thip mé m& vung dui va
mao tinh. Sau d6, cho chudt nam sip,
dung kéo va banh kep cat da & gdy chudt
va thu thap mé m& vung gay chudt. M6
m& dwoc cho vao dng da danh diu sén va
dwoc lwu trir & nhiét do -80°C. RNA tong
s6 tir mau md chudt dwoc tach chiét
bang bo kit RNeasy Mini Kit (Qiagen,
Dirc). Mau RNA sau khi tinh sach dwoc
bao quan & nhiét d6 -80°C. 1uL RNA tong
s6 dwoc st dung lam khuon téng hop
cDNA va thuc hién phan wng RT-qPCR
bang QuantiTect Probe RT-PCR Kit
(Qiagen, DPirc) trén may Rotor gene Q.
Gene Cyclophillin dwgc lwa chon lam
gene ndi kiém. Cac cap moi dworc str dung
theo nghién ctru cia Chu Pinh Té1i va CS
[6]. Trinh tw cac cdp moi dwoc trinh bay
& bang 1. Chu trinh thyc hién phan &ng
RT-PCR nhw sau: 1 chu ky 95°C trong 10
phut, tiép theo la 35 chu ky bao gom
95°C trong 15 giay, 58°C trong 40 gidy va
72°C trong 30 gidy, sau d6 la 72°C trong
5 phut.

Bang 1. Trinh tw cac doan méi ctia gene SFRP5 va Cyclophilin.

Gene Tén moi Trinh tw
SFRP5-F 5'-CCA AGA TCT GTG CCC AGT GT-3'
SFRP5
SFRP5-R 5'-TGC GCA TCT TGA CCA CAA A-3'
Cyclo-F 5'-GGT GGA GAG CAC CAA GAC AGA-3'
Cyclophilin
Cyclo-R 5'-GCC GGA GTC GAC AAT GAT G-3'
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* Xtk Iy s6 liéu: Phan mém STATA 14 va
Graphpad Prism 7.0 dwoc st dung dé
phén tich va biéu dién s liéu. Biéu hién
cua gene SFRP5 & cac nhom dwoc so
sanh v&i nhém d6i chirng phu hop va
biéu dién du¢i dang fold change theo
phwong phap 27(-Delta Delta Ct) cua
Livak [7]. Kiém dinh Student's T-test dé
so sanh cac nhém cé dir liéu phan phéi
chuan va kiém dinh Wilcoxon signed-
rank dé so sanh cac nhém co6 dir liéu
phén phoi khéng chuan. Khi so sanh sw
khac biét vé mirc do biéu hién (fold
change) cua gene SFRP5 gitta cAc m6 m&
& vi tri khac nhau, st dung phwong phap
kiém dinh One-way ANOVA d6i vé&i cac
nhém c6 dir liéu phan phéi chuan va
ki€m dinh Friedman’s ANOVA d06i véi cac

nhém c6 dir liéu phan ph6i khéng chuan.
Dit liéu dwoc miéu ta dwoéi dang gia tri
trung binh va sai s6 chuin trung binh
(X + SEM). Sw khac biét véi p < 0,05 duoc
coi la c6 y nghia thong ké.

3. Pao dirc nghién ciru

Nghién ctru dwoc thuwc hién theo
Quyét dinh s6 02-2020/NCHG-HbbbD
cia Hoi dong Pao dirc cta Vién Nghién
ciru Hé gene ngay 12/6/2020 va theo
quy dinh ctia Trung tam Nghién cru
Pong vat Thwc nghiém, Hoc vién Quan y.
SO liéu nghién ctru dwgc Trung tim
Nghién ctru Pong vat Thuwc nghiém, Hoc
vién Quan y cho phép st dung va cong
bd. Nhém tac gia cam két khéng c6 xung
dot loi ich trong nghién ctru.

KET QUA NGHIEN CU'U

1. Anh hwéng ctia HFD 1én biéu hién gene SFRP5 & m6 mé chuot
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A: Biéu hién gene SFRP5 & hai nhdm nudi trong 60 ngay;

B: Biéu hién gene SFRP5 & hai nh6m nubi trong 100 ngay.
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Hinh 1. Anh hwéng ctia HFD 1én biéu hién gene SFRP5
& mO m¥ gdy, dui, mao tinh chudt.

DE€ so sdnh biéu hién gene gitra cAic nhom dn ché d6 dn khac nhau, nhém STD tai
moi thoi diém va vi tri mé me twong ng dwoc stt dung 1am nhém déi chirng. O thoi
diém 60 ngay, biéu hién gene SFRP5 c6 sw khac biét tai vi tri m& gay véi fold change
cia nhém HFD gap 9 1an nhém STD (15,72 + 5,13 so véi 1,74 + 0,59), va & vi tri mo
dui véi fold change cia nhém HFD gap gan 12 lan nhém STD (22,95 + 12,62 so v&i
1,94 + 0,63). V&i hai nhém chudt cho dn dén 100 ngay, biéu hién gene SFRP5 & ca ba
vi tri m6 m& déu c6 sw khac biét voi p < 0,05. Trong dd, fold change mRNA & nhém
HFD cao hon nhém STD 17 14n tai vi tri m& gay, 8 Ian tai m& dui va gan 20 1an tai m&

mao tinh.

2. So sanh sw biéu hién gene SFRP5 tai cac vi tri mé m& Khac nhau
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Hinh 2. Biéu hién gene SFRP5 tai cac vi tri md m& khac nhau.

Ching t6i da danh gia sw khac biét déi véi biéu hién gene SFRP5 gitra ba loai mo
mo& & tit cd bn nhém chudt, vai biéu hién gene & mé mé gay dwoc st dung lam déi
chirng. Két qua cho thiy cd bdn nhém nay déu c6 biéu hién gene thu dwgc & mé mo
mao tinh cao hon m6é m& gy va mé mo dui (p < 0,05). Cu thé, fold change & mé m&
mao tinh cao hon mdé m& gay 44 lan & 16 1 (STD 60 ngay), 11 lan & 16 3 (STD 100
ngay), 33 lan & 16 2 (HFD 60 ngay) va 16 lan & 16 4 (HFD 60 ngay). Khi so sanh mo
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m& mao tinh va mé m& dui, biéu hién gene SFRP5 dwéi dang fold change cao gip 45
l1an (16 1), 4 1an (16 3), 25 I4n (16 2) va 11 1an (16 4).
3. Sw thay doi biéu hién gene SFRP5 theo tudi
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Hinh 3. Su thay d6i bi€u hién gene SFRP5 theo tudi.

So sanh chu6t gitra nhém STD 60 ngay (chudt 102 ngay tudi) va nhém STD 100
ngay (chudt 142 ngay tudi), trong d6 nhém STD 60 ngay dwoc str dung lam d6i chirng,
khong thay sw khac biét c6 y nghia théng ké vé mirc d6 bi€u hién gene SFRP5 & hai
nhém tudi khac nhau (p > 0,05).

4. Anh hwéng cta thoi gian dn HFD 1én sy biéu hién gene SFRP5 & md

mo chudt
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Hinh 4. Anh hwéng cta thoi gian dn HED 1én sw biéu hién gene SFRP5 &
mo6 m& chuot.

Sw thay déi biéu hién gene SFRP5 & md m& chudt theo thoi gian dn HFD dwoc thé
hién bang cach so sanh giira hai thoi diém 60 ngay va 100 ngay, trong d6 nhém HFD
60 ngay lam doi chirng. Fold change mRNA trung binh & nhém HFD 100 ngay déu cao
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hon nhém doi chirng tai tat ca vi tri mé md, tuy nhién, sw khac biét nay chi dat mirc
c6 y nghia théng ké & mé m& dui, véi mirc biéu hién trung binh tang tir 5,44 + 2,99

(60 ngay) 1én 15,02 + 9,38 (100 ngay).
BAN LUAN

Nghién cru di xac dinh dwoc biéu
hién gene SFRP5 ctia 50 chudt nhit trang
Swiss thira cin, béo phi théng qua ché do
HFD va STD trong 60 ngay va 100 ngay
bang phwong phap RT-qPCR sau khi tich
mRNA téng s6 tir m6 m& chudt & ba vi tri
(gay, dui va mao tinh). Nhin chung, két
qua cho thidy HFD lam ting biéu hién
gene SFRP5 & m6é m& chudt. Piéu nay
phu hop véi thiét ké nghién clru truéc
day trén mo hinh chuot béo phi theo HFD
[5]. Vi vdy, c6 thé néi biéu hién gene
SFRP5 & mé m& cao hon & cac nhom
chudt c6 cac biéu hién thira cin, béo phi.

Cac nhém chudt an HFD déu c6 biéu
hién gene SFRP5 & m& gy va m& dui cao
hon nhém déi chirng bat ké thoi gian cho
an. Tuy nhién, sw khac biét nay thé hién
& két qua tai mé md dui khi hai nhém
chuot duoc thi nghiém cho an trong 100
ngay. Sw khac biét gitra cac thoi diém cé
thé do tai mdc 60 ngay, lwong mo tich liy
tai vi tri mao tinh chwa thwc sw 1on, trong
khi biéu hién gene SFRP5 c6 mdi twong
quan thuin véi khoi lwgng mé mao tinh
[3]. O nghién ctu cta ching tdi, fold
change tai m& dui & nhém HFD cao hon
12 14n nhém STD 60 ngay va 8 1an so voi
nhém dé6i chirng (STD 100 ngay). Két qua
nay twong déng v&i nghién ctru ctia Chu

Pinh Téi va CS (2015) trén chudt ching
C57BL/6], khi nhém an HFD trong 16
tudn (112 ngay) c6 biéu hién gene SFRP5
& m6 m& dui cao hon nhém d6i chirng
khoang 10 Ian [3].

Tac gia Chu Pinh Téi va CS da phan
loai SFRP5 vao nhém marker tang sinh
md m& gom cac gene lién quan dén sw
gia tang mé m& & chuot trwdng thanh
trong moi trweong gay béo phi. Trong do,
bi€u hién gene SFRP5 trén md m& twong
quan thuan véi qua trinh phi dai mé m&
[6]. Vi vAy, c6 thé n6i SFRP5 1a marker
tiém ndng dé danh gia tinh trang béo phi
do ché d6 an. Pic biét, dinh lrong mRNA
cda gene nay toan phan cé kha nang dw
dodn som sw phi dai m6 m& va co thé
duoc str dung trong cac thir nghiém lam
sang nham theo déi diéu tri béo phi bang
cach diéu chinh ché d¢ an [8].

Ching tbi cling ghi nhin biéu hién
gene SFRP5 & m6 m& dui tang lén &
nhém HFD 100 ngay so v&i nhom 60
ngay, két qua nay kha déng nhat véi két
qua cac nghién ctru khac [3, 4]. Nhém an
HFD lau hon (100 ngay) c6 fold change
cao gan gap 3 1an nhém an HFD 60 ngay.
Jura va CS (2016) da chi ra khi cho chudt
2 thang tu6i dn HFD, biéu hién gene
SFRP5 & m& dui ting nhanh va cao nhat
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do dwoc khi chudt 5 thang tudi (HFD 90
ngay), sau do6 cé xu hwéng giam dan [4].

Ngoai ra, ching t6i cling nhian thiy
biéu hién gene SFRP5 & m6 m& mao tinh
luén cao hon nhiéu lan so véi mé m& gay
va moO m& dui. Trong khi m6é m& mao tinh
la m6 m& nodi tang 1én nhit & chudt duec,
moé m& dui 1a md md dwdi da 1én nhat,
thi m6 m& gy 1a mé m& niu cé khéi
lwgng 16n nhit & chudt [9]. Mirc biéu
hién cao ctia gene nay & mo m& mao tinh
gidp tang kha nang phat hién va dinh
lwrong mRNA bang ky thuit realtime-
PCR. Wang va CS cling dwa ra nhén dinh
biéu hién gene SFRP5 tai m6 m& mao
tinh & chudt kha twong déng véi mé mo
trang dw¢i da & ngwoi [10]. Piéu nay cho
thdy mé m& mao tinh chudt la s lwa
chon phu hop hon so v&¢i mé mo dui
trong viéc nghién ctru bi€u hién gene
SFRP5 trong phan lon cac nghién ctru
hién nay.

KET LUAN

Ché d6 an giau chit béo lam tang biéu
hién gene SFRP5 tai ca ba vi tri moé m&
cta chudt, hay cé thé néi, bi€u hién gene
SFRP5 & m6 m& cao hon & cic nhém
chuoét cé tiém nang thira can, béo phi. Két
qud ndy cung cip thém bang chirng cho
thdy SFRP5 1a mOt marker tiém nang dé
danh gia tinh trang tich lily m& do ché do
an. Ngoai ra, biéu hién gene SFRP5 & m&
mao tinh ludén vwot tréi so véi mé mo
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gay va m& dui, goi y m6 m& mao tinh hay
m& ndi tang la vi tri wu tién dé nghién
clru siu vé gene SFRP5 trén mo hinh
chuot vé thira cin va béo phi.

L&i cdm on: Nghién ctru nay dworc tai
tro b&i Quy Phat trién Khoa hoc va Cong
nghé Qudc gia Viét Nam (NAFOSTED)
theo ma s6 tai tr 106.02-2019.314.
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