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preadipocytes by regulating C/EBP-PPARY pathway

CHANG Huajie', GOU Wenfeng’, GUO Jianghong’, XU Feifei’, HOU Wenbin®, LI Yiliang®

1. Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China

2. Tianjin Key Laboratory of Radiation Medicine and Molecular Nuclear Medicine, Institute of Radiation Medicine, Chinese
Academy of Medical Sciences, Tianjin 300192, China

Abstract: Objective To investigate the effects of picroside I and II, the main active components of Picrorhiza scrophulariiflora, on
adipogenic differentiation of 3T3-L1 preadipocytes. Methods MTT assay was used to detect the effect of picroside I and II on the
viability of 3T3-L1 preadipocytes, and to determine the concentration of drug administered. 3T3-L1 preadipocytes were induced to
differentiate into mature adipocytes by differentiation medium. The effects of picroside I and picroside II (20 and 40 umol-L™") on

lipid accumulation were observed by oil red O staining. Real-time quantitative PCR (qRT-PCR) was used to detect the expression of
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Acetyl-CoA carboxylase 1 (ACACA), fatty acid synthase (FASN), Stearoyl-CoA desaturase (SCDI), fatty acid binding protein
(FABP4), peroxisome proliferator-activated receptor gamma (PPARy), and sterol regulatory element binding protein 1 (SREBPI)
mRNA expression levels in 3T3-L1 preadipocytes. Western blotting assay was used to detected the protein expression of CCAAT/
enhancer binding protein  (C/EBPB), SCD1, and PPARy. Results The treatment of picroside I and II with concentration below
50 umol-L™" does not affect the cell survival rate. Compared with control group, the vast majority of 3T3-L1 preadipocytes in the
model group became circular after induced differentiation, and oil red O staining showed that there was a large amount of lipid
accumulation in the cells (P < 0.01). Compared with model group, lipid accumulation was significantly reduced in the picroside I
and II administration groups. Compared with the control group, the mRNA expression of ACACA, FASN, SCD1, FABP4, PPARy and
SREBP] in the model group was significantly up-regulated (P < 0.05). Compared with model group, picroside I and II 20, 40 umol-L™
significantly reduced the expression of ACACA, SCD1, FASN, FABP4, and SREBPI mRNA (P < 0.05, 0.01), while picroside I and II
40 pmol-L™" significantly reduced the expression of SREBPI mRNA (P < 0.05, 0.01). Western blotting results showed that,
compared with control group, the protein levels of PPARy, C/EBPf, and SCD1 in the model group were significantly up-regulated
(P < 0.01). Compared with model group, each concentration of picroside I and II significantly reduced the expression of SCDI
protein (P < 0.01), while the expression of PPARy and C/EBPP protein in picroside I 40 pmol-L™" and picroside II 20, 40 umol-L™
group was significantly reduced (P < 0.05, 0.01). Conclusion Both picroside I and II can inhibit the adipose differentiation of 3T3-
L1 preadipocytes, and reduce fat accumulation. Picroside I shows a better dose dependence, and their mechanism may be related to
the inhibition of C/EBPB-PPARY pathway.

Key words: picroside I; picroside II; 3T3-L1 cell; adipogenic differentiation; adipogenesis; peroxisome proliferator-activated

receptor gamma (PPARY); CCAAT/ enhancer binding protein § (C/EBPp)
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Table 1 Primers sequences of QRT-PCR
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GAPDH F-TGGCCTTCCGTGTTCCTAC
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FASN F-GGAGGTTGCTTGGAAGAG
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R-AGAGATGACTAGGGAACTGTGTGT
SCD1 F-CCTTATCATTGCCAACACCATG
R-TGTTTGCGCACAAGCAGCCAAC
RWiREE &8  F-GTAAATGGGGATTTGGTCAC
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F46% FE6H 2023F6 8 %K’"ﬂ'ﬁ‘ti Drug Evaluation Research

Vol. 46 No. 6 June 2023 - 1197 -

R SR 1 A B D TR 40 O e B I, SR B 4H
Mg KREREHEMR. €RB48RER, 504
Eb 52, #5578 2 g I 5 AR R I8 38 1 i (P<<0.01) 5 5 5
RYZH P, A [A) 9 B2 (1 1 3 0 1N 38 B 35 0D
3T3-L1 40 fg fig 7 4> b 3ok 72 o JiE 5 & B R (P<
0.01), HLW B IE T TR B B W3¢ 3% 4 13 G A 1
o IXEegt R B, B 3% 1L I A A R4 0
JEAEH -
3.3 HEEFLIXKAEEE mRNA RIX N

WK 4 Fis , 50 A LR, 70 0% S e IR A
4 55 Jig i A= B AR 5% 9 3 Rl ACACA . SCD1 FASN Fl
FABP4 1f] mRNA 3£ 1k 3 2 3% 34 i (P<<0.05.0.01) ;
HBEMALE, HRETFILLUHEEREKT
ACACA.SCDI.FASN F1 FABP4 mRNA [{] % ik (P<
0.05.0.01), 7 H B 3 2 T AN R 21 2 TR R B
T B B 7 B AE O
34 PHEEFLUNEREREXERETEF
mRNA FTiX 0

WP 5 T 5 5 0] R A b e, 5 780 4L ) I O 4 ik
A HE LK T PPARy F1 SREBP1 [f) mRNA ik I 2
BIN(P<0.01). SHMALE, HEE 1.1 H
ZH () PPARy ] mRNA 3 ik ¥ 1 2 P (P<<0.01),

BRI B ) 0 AH S A s TR T SREBPI, 35
AR TR P04 FAXAE 40 pmol- L' i B A5 4112
= (P<0.05.0.01).
3.5 WHEEF LI 3T3-L1 A5 4 &5 4 R
EEEH=ESvNubA

W 6.7 fiw, 5% B LG, B 8Y 2 PPARY.
C/EBPB Al SCD1 3 H & 1A & 2% 5 i (P<<0.01) ,
RWAIE SR IR )5, 3T3-L1 40 Hd i) Bl 245 7 40 A 43
s SRR Pl A, A I 1T R 5 3 2 PRI
7 SCD1EAMFIEWP<0.0D, B #IELF 140 pmol - L™
1 # 7% 1F 11 20,40 pmol-L' 41 PPARy.C/EBPB &
H )15 12 BEIK(P<<0.05.0.01) 6
4 g

I 5 i A v B 1 A, Ok R 2 () N T 4R
IV AL P B RSt i R AR T R B A Y . T AR
JRERI 7 36, B 0 A AR T ST TSR e, 18 I 4 AR
B R B B R AT A R SR A B ) H .
B2 AR 55 7 ST TR AME Rl 2 CAEE IR B &=
HEPU M i 57 45 B R R A, & S IR T A2
WER . HAT, i H T RS AR T A R H
SRR A, A FBILR g 2 B B 3 0t i 2 B 1077 0
AL, 1 6T g 40 A R R AR A B S e

2.0 3
’ #H
o k4 i T
%%1-5- *% % - ﬁ
E " = 2 d "
:1'0- -: *%
k%
2 2,
go.s- =
N 3
~
0.0- T T T 0= T T T
X BEA 20 40 20 40 Xt iR ﬁﬁﬁﬁgﬁ = j;o iﬁ2(% @4%
HARIERY ARERI EHY  SHERET
(umol-L™)  (umol-L7Y) (umol-L™Y)  (umol-L71)
80— " 10- "
=] % «]
méso_ ;é!
Z *k sk ;rté 6
%40- %ﬂ 4 . *k
B = o
0 T T T T O'j T ':IEI
SR AL 20 40 20 40 pui Ry b 20 40 20 40
WHRETY SHEREEY WHERY HIEERY
(umol-L™1)  (umol-LY) (pmol-L™")  (umol-L™)

5xt AL :*P<<0.05 #P<<0.01; 5L L :"P<0.05 TP<0.01
P <0.05 *P<0.01 vs control group; P <0.05 ~P<0.01 vs model group
4 HAEER LI 3T3-L1 B AS B A B AH £ H9 ACACA . SCD1.FABP4.FASN mRNA %% KB40 ( xts, n=3)

Fig. 4 Effect of picroside I and IT on mRNA expression of ACACA, SCD1, FABP4, and FASN related to fat synthesis in 3T3-
L1 cells (x+£s, n=3)
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