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Effects of perilla oil on the key gene expression regulating
hepatic VLDL synthesis in obese rats
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[ Abstract] Objective This study aims to investigate the effects of high-fat diet rich in perilla oil on the expression
of key genes that regulate hepatic VLDL synthesis in obese rats. Methods  Sixty healthy male 5-week old SD rats were
randomly divided into 2 groups. The rats in the normal control group (NC, n =12) were given normal diet, and the rats in
the high fat group (HF, n=48) were given a pure high fat diet in order to induce rat models of obesity. In the intervention
period, the obesity model rats were randomly divided into 4 subgroups including consistent high fat group (CHF) and three
intervention groups depending on perilla oil substitution rate of lard in CHF ; 20% PO, 50% PO and 100% PO. The serum
triglyceride (TG) of the rats was measured after 4 weeks. Real-time PCR was applied to measure microsomal triglyceride
transfer protein (Mip) and apolipoprotein B (Apob) mRNA, and western blot assay was used for detecting the expression of
MTP and APOB in the liver. Results Compared with the NC group, the CHF rats exhibited significantly high fat deposi-
tion. The serum TG was markedly higher and the MTP and APOB were decreased at gene and protein levels in the CHF
group compared with the NC group. After the intervention, PO remarkably reduced the level of serum TG and decreased he-

patic fat deposition as it showed by pathological examination. At the gene and protein levels, MTP and APOB were upregu-
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lated by PO to different degrees. Conclusions All the three PO intervention can promote VLDL synthesis and secretion,

and decrease the hepatic fat deposition in the obese rats. Furthermore, PO upregulates the expression of MTP at gene and

protein levels in a dose-dependent manner.
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Tab.1 Primers for analysis of transcription level of the gene expression

. Ak 5% BKIR B/ C K /bp
FEH Genes . .
Accession no. Primers Tm Length
F 5’ —TACCAGGCTCAGCAAGAC -3’
Mip NM_001107727. 1 55 197
R 5’ - AGGAAGTTCAAGGCAAAAG -3’
F5’ — GGCTGACTCTGTGGTTGACCTG -3°
Apob NM_019287 58 143
R 5’ - CGTGGCTGACTTTGAATTTGGA -3°
F 5’ — CCCATCTATGAGGGTTACGC -3’
Actin NM_031144.2 50 150

R 5’ - TTTAATGTCACGCACGATTTC -3’
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—actin fEANZ, B R L5 H Image J 5104
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Cray /¢
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e SHME R , 00 A0 N AEAE BRI 25 6
2.4 EBEE PCR 21 Mip 1 Apob RiZZER

SCRE B PCR 4553 R, 5 NC 4UA B IR R R

1.60 1 4
ot |
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Eo
=~ = 1.004
A, % #
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i a0
o 040
2 0204
0.00-—% m i " -

TE SR EE LI £ FRE (v £5) RFOR, BALA 6 HKE,
B (P <0.05)fRFRS NC 42254 WA E,“ * 7 (P <0.05)
035 CHF A2 54 B8N, o X IRLL; b fF2tmIR4L; c.
20% PO B4 ; d. 50% PO R4 ; e. 100% PO FAR4L,

1 s Hm = mEK-F
Note. Data are mean * standard deviation (SD), n =6 rats per
diet. “#” (P <0.05) means it is significantly different compared
with the NC group and *“ *” (P <0.05) means it is significantly
different compared with the CHF group. a. NC; b. CHF; c. 20%
PO; d. 50%PO; e. 100% PO.

Fig.1 Serum TG levels in the rats

SUFIE Mip Apob mRNA 33K & 4 A% (5 H A Mip
mRNA B EFFEME (P =0.0126), THi5, 5 CHF 4
HHL,20% PO B ARHL K BUFIE Mip mRNA ik &4
BTt BB A Gt 2425 (P =0.1501) , 50% PO,
100% PO FARZH K FUFIE Mip mRNA 3k 7 3% Tt
(P <0.0001), HEE#E PO B AC L 4] A 58, Mup
mRNA ik ffi Z F 55 %% PO B AR 4 K B e
Apob mRNA FKik i 4 8 2 Fh& (P =0.0001) , H 4
BRAZRIEA YR (P=0.3183) WK 2,
2.5 Western blotting #:ill MTP #1 APOB & B Ki%
ERRI 5 NC dUAH Ee, BB BE K BRI IE APOB
EHFRIEBERIE(P =0.0156) ;4 PO THiE, K
BUIFAE APOB EEH R BB ETH& (P =
0.0024), H& N HZ M LHE R (P =
0.2673), 5 NC 4 L, CHF 4K RFIE MTP &
FZ8 ERAR (P =0.0290) ;2 PO THi )5, KK
JHFRE MTP 25 4 3235 38 i & 7+ (P < 0.0001) , H.
SR RAZIRA 25 (P =0.0011) , WLE3,
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TE 55— AT R K BUFRERR DAL O Y MANMERRANRE R B4R, x200, 55 AT/ REUFRETRAKS - rarde s, x 100,
2 SARBATIEH LD R

Note. The top row shows oil-red-O staining (red) for lipids, and hematoxylin staining ( blue) for cell nuclei. x200. The bottom row of

images displays hematoxylin and eosin stained liver tissues, x100.

Fig.2 Histology of rats fed with diets containing different fat contents

F2 JFIE VLDL AL F X R K (2 £5,n=6)

Tab. 2  Relative expression levels of genes of hepatic
VLDL synthesis
412l Groups Mip Apob
X} HEZH NC 1.179 £0.267° 1. 000 +0. 239"
FFLL R IR4L CHF 0.775 0. 121" 0.797 £0.115**
20% PO U4 20% PO 0.896 +0.097° 1.243 £0. 098"

50% PO U4 50% PO 1.111 +0. 167"
100% PO #ft4H 100% PO 1.507 +0. 177°
P <0. 0001
1 FRAHRI IR 22 e B

Note. The same lettes mean nonsignificant difference.
3 g
AT AL 2 VR 2248 P (OBl PR | O I

1.376 +0. 139"
1.477 +0. 325"
0. 0001
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JoEe R o v 67 4H B0 4 RV 2 3 T AR R RSE, T
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S 5z PR 0 R R — W ST T AT
SHYIRRLETT RALERT IR . AR h A
W BRI, SD KB AENERE

BEE NATTAE K00 B 54 e, AC A i 1A
E (9 S AR AR A, L P TG iy, =76
K2R IMEBIRONRZ — RO T
SR R B I I TR A B PT ARG L Bl v e 3R
TR A R T | IR PR R R BRI JE , L
TG /KPR The " A i . 1 PO W iR e+
T REfE 2 BEAK M TG K, XA & & n -

APOBHE I FIA B

APOB Protein relative expression

=
wn
3
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I'P Protein relative expression

=
=
T

HE#" (P <0.05) %S NCAHESFH WEM,« « 7 (P<0.05)3FES CHF 250 B &M, a X4, b.
FREEE NS s ¢ 20% PO R4 d. 50% PO Bt ; e. 100% PO B,

E 3 MTP Fl APOB R 155

Note. “#” (P <0.05) means that it is significantly different compared with the NC group and “ * ” (P <0.05) means
that it is significantly different compared with the CHF group. a. NC; b. CHF; c. 20%PO; d. 50%PO; e. 100% PO.

Fig.3 MTP and APOB protein expressions
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