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Study on the mechanism of Yishen tongluo formula improving abnormal lipid metabolism based on
SREBPs pathway
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Henan University of Chinese Medicine, Zhengzhou 450046, China; 2. International Academic Affairs
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ABSTRACT OBJECTIVE To explore the mechanism of Yishen tongluo formula (YSTLF) in improving abnormal lipid
metabolism based on the sterol regulatory element binding proteins (SREBPs) pathway. METHODS Using C57BLKS/J (db/db)
mice as model and C57BLKS/J (db/m) mice as normal control, the mechanism of 1, 2.5 and 5 g/kg YSTLF improving abnormal
lipid metabolism of db/db mice was investigated by determining the liver coefficient, the contents of serum total cholesterol (TC),
triglyceride (TG) , low-density lipoprotein (LDL) and high-density lipoprotein (HDL), observing steatosis and lipid accumulation
in liver tissue of mice, detecting the protein expressions of SREBP-1 and SREBP-2 as well as mRNA transcription levels of Srebp-
Ic, Srebp-2 and their downstream lipid metabolism-related target genes (Fasn, Accl, Scd5, Fadsl, Hmgcr, Dhcr24, Insig-1,
Fdps) in liver tissue of mice. Using low-fat cultured human liver cancer cell HepG2 as an in vitro cell model for abnormal lipid
metabolism, and 25-HC (SREBPs inhibitor, 10 pmol/L) as the control, the effects of 125, 250 and 500 pwg/mL YSTLF on protein
expressions of SREBP-1 and SREBP-2 as well as mRNA transcription of SREBP-Ic, SREBP-2 and their downstream lipid
metabolism-related target genes were investigated to verify the mechanism in vitro. RESULTS 1, 2.5, 5 g/kg YSTLF significantly
reduced the levels of TC, TG and LDL, the percentage of

lipid droplet-positive region in liver tissue and liver
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P<<0.01). In the cell experiment in vitro, the expressions of the above-mentioned proteins and genes in the cells treated with

YSTLF at 125, 250 and 500 pwg/mL for 24 hours were consistent with those in the animal experiment; there was no significant

difference in the expressions of the above-mentioned proteins and genes between inhibitor control group and 250, 500 pg/mL
YSTLF groups (P>0.05). CONCLUSIONS YSTLF can regulate the expression of transcription factor SREBPs, so as to inhibit

the high expression of fatty acid and cholesterol synthesis-related genes, promote the degradation of TC and TG, improve the

abnormality of lipid metabolism and inhibit lipid accumulation, thus playing the role of lipid-lowering.
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x5 BANBFELASF Srebp-Ic R E T iFHE
mRNAERKENEER(x£5,n=3)

4 Srebp-IcmRNA ~ FasnmRNA ~ Acc/mRNA ~ SedSmRNA  Fads] mRNA
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4151 Srebp-2mRNA ~ HmgermRNA ~ Dher24mRNA  Insig-I mRNA — Fdps mRNA
bl LO2£012 1002004 1032002 0974008  L01£001
db/db#h 1944008 133£021° 1464008 1974016 141£0.13
BEELHIIRA  L68E0IT  LI2E0I8 125%016° 166021 121004
FERGPARAL 1255002 10320090 L02£008°  139:016°  LII£010°
BERATEAEA 1102013 0832003 0882007 L19£021°  09620.11°
a: 5dbimZA A, P<<0.01;b: 5db/db?H 4, P<<0.01,
S ES.’ e | P e ¢5 (D
SREBP-1|Prefs « & s 130 kDa SREBP-2|Pre{ 130 kDa
(SE) nEdlu- 68kDa  (SE) [ 68 kDa

-acti 42 kDa -acti 42 kDa

1 2 3 4 5 1 2 3 4 5
LE: KB SE: 4 ; 1 % HRLL; 2. 38130141 ; 32 25 Bl 45 Jr (%
WREEAL ;42 25 P45 7 VR BE AL 552 25 B4 T R W B AL
B3 &AM SREBPs EHRIZREKE

K7 BHMEF SREBPs EARIAZKEMELER (x+

s,n=3)
415 Pre-SREBP-1B-actin n-SREBP-1/B-actin Pre-SREBP-2/B-actin n-SREBP-2/-actin
bt 1012002 102001 10240.03 098403
b 050£0.03 063008 062004 061004
il IR 090£0.02 090£0.03* 0.63£0.02° 083£0.04
[ ey 0.77£0.10° 0.66+0.04 0.61£0.03 0651004
BRIk ER 038004 0.57+0.06° 0.65+0.03 0681003
a: ST RZH LL#E, P<<0.01;b: 5% BEZH L, P<<0.05 ;¢ S5
HH#R, P<0.05,

TEZED; 2023455 34 45 23 1

3.2.2 4l ffl b SREBP-1c. SREBP-2 J¢ L F i ¥ 5t
mMRNA 5 Sk K 45

550 HEAH Hegs , I SR 4H 2 25 B 4 45 TR B 4L 4
s v SREBP-1c Je H: R i #E 5L [ FASN, ACC1., SCD5 .,
FADS1, SREBP-2 ¢ H: Ui #8 3& [l HMGCR . DHCR24,
INSIG-1., FDPS ) mRNA %% 5 /K - ¥ g 25 [ AR (P<
0.01), HIMHIFLH S 45 B 47 & He B2 ik dE R /K F
EF TG L (P>0.05), 45RWFES %9,
+R8 KA SREBP-1c % H T i E E mRNA %

RAKFNELER (x+5,n=3)

ik SREBP-IcmRNA FASNmRNA  ACCImRNA  SCDSmRNA  FADS! mRNA
TR 1022007 0982002 106£003 102002 098%001
i 0284002 0361005 0322002  029%003 0342004
BERAAIOREA 0262002 0352000 0482002 0442003 0362003
BEEAREA 0202003 0272004 0382001 0482006 037£004
BEEGTEREA 0158002 006£003  03%004 0351005 034£0.02°

a: X R4 LA, P<<0.01,
*®9 &\ SREBP-2 K E T E F mRNA &%
FIKEMNELR(x+s,n=3)

it SREBP-2mRNA HMGCRmRNA DHCR24mRNA INSIG-ImRNA  FDPSmRNA
IR 1054002 1012002 098£0.03  099£002 103004
i 0264002 028+003 0241003  023£002 036005
BEEATIOREA 0422006 058002 036£003 0243003 052£004
BEELTREA 0375004 0525004 0281003 0202002 040£005°
HEBLTEREA 0312003 0452003 0225001 0163002 030£002°
a: 5Xf IRl He A, P<<0.01,
4 it

BB B , HAE oA 5 B B I G . H A
TCTT , RERARGE BRI N A 5 B I R 18 A D9 A J e
TR 3 BBk AR i IR A AR . BAR
T, B8 BLACH = 5 5 e s AR O
W K2 T SR AR L TG KT LA & HDL {H [
IRU T 2 A 2% IR S T R IR BRI BT A, DL
%5 B 4% ARG S R EAR TR FEIRYT e I &
F Ay TR R AF R R A

10 A PO 57K - fE s et A B A S &l o AR N 24554
AL R R K P R 2 B Ay S RE R RO
db/db /INEUIMLE B TC . TG \HDL . LDL 7K - 1) 5% 784k
THZL O TE AR D5 N e = BE T i, TR S PE b R ZH 20 TG
S g 15 €, DA T 2 AT PN i T 5 AR R AR
ANSEIS AT UL, 25 B 38 45 5 T B S 2l db/db /N BRI L2
TG &GN A1, IF H o] BH i 2l HepG2 4 i P g
JRER, HE B —E 5 AR R e, XHUR,
i B 3 28 5 et A s/ g st BE AR, ek R At
W .

YENZ 5 IR A A 1) LR T, Pre-SREBPs 28
2 BT, B A n-SREBPs, f 2858 v 3 4% N & M
WA e A R s )G 2 Sl S e, Hor
SREBP-1c E#Z 5l B g iR Mk &0, 55 TG &
WAH R IE N, U0 Accl . Fasn  Scd5%% , B0G N8 & %
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e st B2 . SREBP-2 J2 JIH [f] s A1 Jot M Sk A= ) 6 1

18 T2 A S PR 0 T IL T BB ST (serum

response element, SRE) &% Hmgcr | Insig- 1 55 5 K (1)

S5, T B T B AR A A AR rh R PG ™ A

WS4 5 58775 € db/db /1 U 414111 Pre-SREBPs 4 )

#), B n-SREBPs A#% , SREBPs #ih THiH ; 4225 il 4%

Jrea 2y /NRF A2 SREBPs Rik i 3% R, iF—

AT SBR, dbldb /N SRITF L Srebp- 1o K H il

Fasn . Accl.Scd5 ., Fads 1 i) mRNA % 5E K7 25 Bl

HITERA) e W TR Xt W s 457 AR Srebp-

Ie B93R3K 1] Ace 1 Fasn ,Scd 525 Hg TR A O FE R 10 7

3, PEMHNE TG A . X SR R—8" ", 1

Hb/NEUFZH LA Srebp-2 J T Uit R[] st A OGS 5L A

Hmgcr Dher24., Insig-1 , Fdps 1) mRNA ¥4 5 K- 18 15 &

LK TT R 2 IR TARE 2 T RN 45 R A A S

WA R —2, JF HARRSN S b, v v B 4 i 25 5

25 RO S SREBPs il 7] 25-HC JoW .2 5+

25 b 4 W IE 4% 7 n] R i 47 e s A -F- SREBPs

AR, DT T i 1 L TP 5 SR O R PR 1 g 2

5 R HETC TG YRR , e i B s, 4l g 5t

B AR AERRRRVE I o ASURZH J5 2 0T 15 W Jd 4%

J5 V445 SREBPs it i A 4 PR 1 A S B 1l o0 e A AL

AT BE— PR FEFIIESS  RASR AR FIALE .
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