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SREBP-1,SREBP-2 % & #2 SREBP-1c .SREBP-2 3% T # g B AKX #t 48 X 2. 25 T mRNA % F K -F 69 % vh , SEAT RSN ALAI 09, S5 R
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Study on the mechanism of Yishen tongluo formula improving abnormal lipid metabolism based on
SREBPs pathway

ZHAO Liang', ZHANG Xiaowei', XIE Zhishen', XIANG Shixie', DUAN Yafei', GAO Gai', WANG Pan', MA
Huifen', SUN Yiran', CHEN Jie*, XU Jiangyan', ZHANG Zhengiang' (1. Academy of Chinese Medical Sciences,
Henan University of Chinese Medicine, Zhengzhou 450046, China; 2. International Academic Affairs
Department, Management and Science University, Selangor Darul Ehsan Shah Alam 47300, Malaysia)

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 wmol/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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coefficient, significantly down-regulated protein expressions of
Pre-SREBP-1, n-SREBP-1, Pre-SREBP-2 and n-SREBP-2,
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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.

KEYWORDS Yishen tongluo formula; abnormal lipid metabolism; sterol regulatory element binding proteins; lipid accumulation;
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46 (Z5[E Thermo Fisher Scientific A H) ) o
1.2 FEHRSRAF

SHb B (it 5 HNTCM-20220519) | B 1€ (#t 5
HNTCM-20220520) ., LI £ 8% (41t HNTCM-20220521)
P+ 2 (41t 5 HNTCM-20220522) . K # (it 5 HNTCM-
20220523) | %% P (L5 HNTCM-20220524 ) . Ifit. %5 (#
5 HNTCM-20220525) F0% 7 340 [ L Fn i 25 47 B
s, BRI R P B 24 R 2 22 e N4 S0 S L

DMEM $5 3535 (4165 10013CVRC) 4 [ 35 [ Corning
N F-12K 55 35 38 (4L 5 2360245) 1 [ 5 [ Gibeo 2
] 3 {IRAB I35 8 B 95 [&] Kalen Biomedical 23 7] ; BeyoRT™
Il cDNA 55— A Al ) & (k55 103118190503) 114 [
BB RAEYF AN A 5 25-F5 FE )1 [ B (25-hydroxycho-
lesterol, 25HC) ($1t5- 113134) 4 [ 2 [E Med Chem Ex-
press 2 7 ; 1l 8 2 B (L5 V900372) 14 [ 7% [F Roche 2%
#l 3 H Il =g (triglyceride, TG) . & JH [& % (total choles-
terol, TC) ik % F& Ji§ 5 1 (low-density lipoprotein, LDL)
1 %% i JE 45 11 (high-density lipoprotein, HDL ) i 7] &5
( it = 4% % & E-BC-K261-M. E-BC-K109-M . E-EL-
M1363c.E-EL-M1402¢) ] l4 H X 7YX ElabScience 2\ 7 ;
Power Up™ SYBR™ Green PCR Master Mix 1| & (41t 5
00837276 ) M4 H & [E Thermo Fisher Scientific 2\ &) ; fl 5
B-WLBh#E 4 (B-actin) FiLrg P (175 sc8432) I [ FE [+
Santa Cruz 2~ 7 ; 5 SREBP-1 . 57 [ PT i . e I
SREBP-2 £ 3 [ 4 (5% 5 ab3259 . ab30682) 1 iy [ H
Abcam /A H] ; BRAR S E AL (HRP) bric B9 L =EdT R
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JirA /INERAEVE ' 8 JE i R ER , SR MR HEE B 1M - LA
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2.1.4 /N SR BT BUS LA

He2.1.27 30 F 4% 22 5 W [ 24 h i F4L 2L,
WA IRY) A U EE 4 wm) , Z81BKIR U, 60% 5N
P32 46 2 min, 37 °CHHZT O L5, 10 min, 60% S5 PN i €2,
Jo  ZRABK Y TR R R E YL 1.5 min, whEE HIME A, B
flBE T WS P SR A M S AL 2R o 5 U 10, BH
PERIR R, i Image Pro Plus /4158 21 €6, 14 BH
P X3 T AR, T R BE I TR 43 b < B P T AR
53 L (%) =21 € g i T AR/ B AT T AR X 100% o
2.1.5  /NEUIFLHZ b SREBPs S35 R k460

K H RT-qPCR VAR /)N U 2H 21 b SREBPs HL AL
1) mRNA ik, BC2.1.27 W0 F URAF i/ NP4, el
TEHL3 H/NEEIEEA SR Trizol 4R HUEH S B RNA, i
H Nanodrop2000 ZZEiE S RNAWREE . 4% BeyoRT™ 1l
cDNA 2 — 4% G i) G 06 W A5 B K RNA 33057 538
cDNA, Jf- Lk ¢cDNA A i 17 PCR Y3 . PCR Y3 5%
PEANTR 93 °CHAEME 60 5593 °CAEE 60 s, 55 °CiH 2k 30
s, 72 °CHEfH 30 s, fiEH 40 YK, Ll B-actin N2, K H
27T H AYEE N mRNA K kK, SEHHE 31K,
S5 B 358 7= RN L2 15140 AR A5 4
HBRA A A o
2.1.6  /INEUITZH 4L SREBPs 25 FH # IA 61

K FH Western blot %5 46 I /)N B 41 21+ SREBP1 .
SREBP2 & ik, HU“2.1.2" 1 F R AF /N RUIF4L 4L,

TEZED; 2023455 34 45 23 1

=1 /MRFA SREBP BE E &I 5| ¥ 5 51 &3
= KN

WE R EEEAG-3) e A -3) TH™R/Mop

INEL Srebp-lc - GATGTGCGAACTGGACACAG — CATAGGGGGCGTCAAACAG 104
Al CGCCAACAATGGTATTGCAGC — TCGGATTGCACGTTCATTTCG )
Fasn AGAGATCCCGAGACGCTTCT — GCTTGGTCCTTTGAAGTCGAAGA 91
Fads] ~ AGCACATGCCATACAACCATC ~ TTTCCGCTGAACCACAAAATAGA 113
Sedi  TTCTTGCGATACACTCTGGTGC ~ CGGGATTGAATGTTCTTGTCGT 97
B-dctin - GGCTGTATTCCCCTCCATCG  CCAGTTGGTAACAATGCCATGT 125
Srebp-2  GTTGACCACGCTGAAGACAGA ~ CACCAGGGTTGGCACTTGAA 115
Dher24 ACCACTTCGTGGAAGGGTTG ~ ACTGCCAATGCTATTCAGCTTG 104
Fdps  GGGTTTGACCGTGGTACAAG  AAGCCTGGAGCAGTTCTACAC 13
Hmger  AGCTTGCCCGAATTGTATGTG ~ TCTGTTGTGAACCATGTGACTTC 104
Insig-1  TGTCGGTTTACTGTATCCCTGT ~ GTTGATGCCAACGAACACGG 109

A SREBP-le ACAGTGACTTCCCTGGCCTAT — GCATGGACGGGTACATCTTCAA 0
ACCI ATGTCTGGCTTGCACCTAGTA  CCCCAAAGCGAGTAACAAATTCT 1
FASV  CCGAGACACTCGTGGGCTA  CTTCAGCAGGACATTGATGCC %
FADSI CCAACTGCTTCCGCAAAGAC — GCTGGTGGTTGTACGGCATA 105
SCD5 TCTAGCTCCTATACCACCACCA  TCGTCTCCAACTTATCTCCTCC 111
B-ACTIN  CATGTACGTTGCTATCCAGGC ~ CTCCTTAATGTCACGCACGAT 12
SREBP-) AACGGTCATTCACCCAGGTC  GGCTGAAGAATAGGAGTTGCC 103
DHCR  GCCGCTCTCGCTTATCTTCG — GTCTTGCTACCCTGCTCCTT 97
FDPS  TGATTGACCTTTCCAGAGCAAG  CTAAAATTGCCATTCCACGAGC 108
HMGCR  CCTGGCATCATCGCCTGTT — AGAGTGACATTCCTCTGGATCTG 106

INSIG-1

CATGTACGTTGCTATCCAGGC

CTCCTTAATGTCACGCACGAT

93

B VI3 FU/INBURREAS i U S 5 2 1 T A0 o 5

2 12 Tl 470 7] 551 1) RIPA. 284 it W $ B 2 v R A, DA
BCA SR I 7 1. B 20 pug o T 28 1 1 2 1
547 SDS-PAGE HL yk ( HEL Yk B[] 90 min, L JE 80 V #%
120 V), JEEEENEITEAL Y PVDF [ F (R HL I 350 mA.,
% B [H] 120 min) |, 5% MR W%k B 2 he A
SREBP1,SREBP2 B-actin—t (Fi LB A 1:1 000) ,
4 °CIF R I . H TBST PEM 35, I A HRPFRIC A L
FHURMLFEDUNR 1gG ZHt Rk L1324 1:10 000) ,
FEIRMEE 2 h, {8 ECL Plus MR GRS & 44405, OF
A ChemiDoc XRS &4 W5 . & JH Image] V1.8.0 ¥ f4:
AT I EAES T 387, DL H &R 5 S (B-actin) B
S5 R B A 19 1l %7 SREBP1 ., SREBP2 7& [ 1 ¢34
Ko FEHE 3R,
2.2 #HESEEAUEMBIERARSREREINLE
2.2.1  HHEEE SR B ARSI B A A AL A

1 T HepG2 41 0 76 {IRAR ML 7514 T K =it , 4i
SREBPs 2xfa e 215", [ It , A58 2 2% SCRik[15]2%
IRNEKE % 00 7 A AR S HepG2 21 A g 5 4Gt 5 o 5
R BASBRAEANT K AR TE S 5% 64 5 1% F
T E 4 Z 1 DMEM H5 95 5 b | 7E 37 °C .5%CO, &1
Kig% 24 h, RN AL K Rl A IR B T0% B, K 4n i
% 2 AR I 5557 5 [DMEM B FR i -F 12K 59 3 (111,
VIV) , i A 5% i g IfiL 3 (LPDS) . 50 wmol/L H 2 J&. iR
B1.10 wmol/L 2E (AT #1 19% 58 £ -4 %, FIREHE
A LSRR (5 5% P AkZEEE 37 24 he
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2.2.2  RT-qPCRIEFIZHAE T SREBPs $ERE R A

¥ HepG2 40 Jd $2: Fp - 6 FLE% I P9, Bl Al 2% 5 0
IX10'NMAL, BT COIEFFANEEFE 24 h )T, F 4l i 7
Sy BRZH 13 2H (SREBPs 1771 25-HC, 10 wmol/L,
R BE AR SCHR[15] S BT S A0 B A 6 S IR 25 R ) AN ]
WS (125,250,500 pg/mL) 4 B 38 28 J7 45 245 2H (AR 4 i
S0 200 60 A7 T S 0 5 R R e B A L SR S I 4 2k
BE) R E 3N L. ML 2445 (3R 3
AhEE 24 WG, 3 L o BERRER S v (PBS ) 1E VR4 L 3
W, BB AL, FH PBS AT ¥ 5] Je e B = EP 45 P, L)
1 500 r/min £5.0> 5 min, WML . $%2.1.57 500 F Jrikfs
AN SREBPs fERER /K-, SEIR R 31K,
2.2.3  Western blot {45 41 g - SREBP 25 FH ik

Y 4 B C2.2.27 T IR EE R G AR SR R L 4R
“2.1.67T I AR BN B 2 e, 50 g TR AR
PR 1 HLIK I E SREBP 8 £ 1A . SR 31K,
2.3 FitFEFIE

% | Graph Pad Prism 6.0 3% /4 X 8088 347 G2 i1
Mro & mBARIAT IER A0 B 2257 MR, A P 3
W TR TR DL X + 5 TR, 241 HLBCR BN Ry
Z0 T, 4 IE] T HL 3R FH LSD A 56 s #5 A AT & IE A 4
A , >R FH Kruskal-Wallis K356 ; 57 22 A 554K FH Welch’s
ANOVA 555, 5 557K#Ea=0.05,
3 #£R
3.1 FAXRWER
311 R IELE T XT db/db /)N NG VU ) 5 1

5 db/m 4 HEE, db/db 40/ BRULTE TH TC . TG . LDL
IKOF- B 2T (P<<0.01) ,HDL /K-l R4 (P<<0.01) 3 55
db/db 41 LLHK , 4 B 38 26 5 I b L e R0 e 40N BRU it A Y
T4 2 (P<<0.05 8¢ P<<0.01) . Z5IRULEE 2(1H db/db
IN AR B R, 7E 2R K R rp B AL /N R
A PR PRAAER , B R REBE T, IR AR AR 50 10) 6
x2 FHANBAMAEMNINELZLR (x+s,n=10,

mmol/L)
415 1C 16 DL HDL
dbim#h 2514025 0874042 039049 50T
dbldb 6264063 1924038 5.98+0.79 0944027
Bl R 44510040 1.56+047 203£027 1643027
s Al 4674034 1442059 164014 2675044
s s Rl 4241058 1142064 109026 4234039

a: Sdb/m4 # , P<0.01;b: 5db/dbZH 3%, P<0.01;c: 5db/db
A H#E, P<0.05,

A. db/m# B. db/db 4

C. i B4 7 IR 4L

3.1.2 25T X db/db /)N R ALER R 5 AR
R

55 db/m L HLHE , db/db 2 /)N BRF AL 2 0] WK = R i
R MR IR E 2 e IR R B0 B E TR (P<
0.01). 5 db/db L LLHE , 2 B 45 5 Ik v L s A it /s
SR L 2 i vk B T R 4 TR R B B 3 PG
(P<<0.01), 25 WE 1 F3(RAEML Yt fE b A4
BIREAR YL B I, I EEAR R 9) 6
x3 HFHNRAFALEFEMERE S L RAIFRERE

MELR(x+5,n=9,%)

ik TR 2 S
dbim#l 103034 463£0.02
dbldp#i 20224029 1734002
e el 1126+037° 5324003
eyl 9364029 4494003
G T 4851033 4431000

a: 5db/m4 L, P<0.01;b: SdbldbZH 3, P<0.01,
3.1.3 25 5 38 4% J5 %F db/db /)N B SREBPs & [ 2% 1k 1)

Al

55 dbim e # , db/db 241/ R 414 rh Pre-SREBP-
1.n-SREBP-1 , Pre-SREBP-2  n-SREBP-2 % [ ¢ 15 i 3
F(P<0.058% P<<0.01) ;5 db/db 41 Fb 4, 25 il 45 Jr
AR/ BP0 R R PRI B T (P<
0.058P<<0.01), Z5HILKE 2.4,
3.1.4 25 LI dbldb /N, Srebp-1c . Srebp-2 J H:
HOSL PR FER 50

5 db/m 4 HL#E , db/db /)N RFH 2L Srebp-1c I
H W HE LA Fasn Accl ., Scd5 . Fadsl, Srebp-2 J iR
TR RE R Hmger .Dher24 . Insig- 1. Fdps i) mRNA %% 5t 7K
S8 I TR (P<<0.01) 55 db/db 41 #4545 25 41 /)N
FUIFZH 2 B3R JE P Y mRNA 5 55K 7 1 18 38 FR A
(P<<0.01). #5335 .5k6,
3.2 MIMNKIBLER
3.2.1 4iffgrf SREBPs £ [ # A K 45 5

L5550 BR AT LA, 4 7R 4 B 25 B 30 4% 7 A5 TR B 2 4
Jif 1 Pre-SREBP-1 ,n-SREBP-1 . Pre-SREBP-2 .n-SREBP-
2 EHFIEL B T (P<<0.01), HAMHIFIZH 5 45 B
55 R R AR R IR KA L 25 S TG
2E Y (P>0.05), S5 ULES KT,

) 5 1
b 1 SR N Lo ® _3:"

DR BEAIPAIRAL B 2% RmA e R

Bl SHENRAFAARERERBEAUNRERCHLLE)
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o —
SREBP-1| Pre 130kDa SREBP-2| ]
(LE) | n eskpa  (LE) | |

SREBP-1 | Pre |} 130 kDa SR(EIEI;»Z
(SE) e T }| 68 kDa 1| : §
12 3 4 5 12 3 4 5

LE: KU SE: M ; 1 db/mL s 2:dbldb ;3 : 45 ¥l 4 7 I
A4 25 FAOT TR RAL 5 25 WA 7 R R AL
B2 HANRAFHEZR D SREBPs &HRIZHEIKE

x4 KANRIFEAL D SREBPs E A RIEKENEL

H(x+s,n=3)
Eib] Pre-SREBP-1/B-actin n-SREBP-1/B-actin Pre-SREBP-2/p-actin 1-SREBP-2/B-actin
bl 1.02£0.03 0974049 1.01£0.02 099+0.03
dbldb#i 1872018 1.65£029 150£0.14 1.75£023°
ey il 1.66£0.07 1302007 1182021 1454024
ey ilie] 1444059 1.23£0.14! 099014 1.09£0.12°
E el 1.25+0.06" 1.04+0,06" 1.07+0.12¢ LI£0.13

a: Sdb/m#H 'L, P<<0.01;b: 5db/im4l e # , P<0.05;c: 5 dbldb
20 A, P<<0.05;d: S dbldb4L He#, P<<0.01,
x5 BANBFELASF Srebp-1c R E TiFHE
mRNAERKENEER(x£5,n=3)

4 Srebp-IcmRNA ~ FasnmRNA ~ Acc/mRNA~ SedSmRNA  Fads] mRNA
bl L03£013  100£003  100£002  LO2E0.3  0.98£0.07

db/db#h 1765012 1902013 24150120 367022 132£008°
FERAEARA 146202 135£007 19120130 3003015 L17£007°
BEELITRRA 1282003 1202008 1Q£011 2775024 110003
HEBLTEARA 1002008 1002007 130£000° 2402025 096004

a: S5db/m e, P<0.01;b: 5dbldb2H H#E, P<0.01,

*F6 ZHHNMRIFER G Srebp-2 R E T i3 E E
mRNAFRKFEMELER(x+5,n=3)

4151 Srebp-2mRNA ~ HmgermRNA  Dher24mRNA  Insig-I mRNA  Fdps mRNA
i LO2£012 1002004 1032002 0974008  L01£001
db/db#h 1944008 133£021° 1464008 1974016 141£0.13
BEELHIIRA LSE0IT L2018 12550160 166021 121004
FEREPARA 1255002 10320090 LO2£008°  139:016°  LII£010°
BERATEAEA 1102013 0832003 0882007 L19£021°  096%0.11°
a: 5dbimZA A, P<<0.01;b: 5db/db?H 4, P<<0.01,
St PrﬁEﬁ.‘ P R L |~ e
SREBP-1|Prefs s « & s 130 kDa SREBP-2|Pre| 130 kDa
(SE) nEd.-- 68kDa  (SE) L et

-acti 42 kDa -acti 42 kDa

1 2 3 4 5 1 2 3 4 5
LE: KB SE: ARG ; 1 X HRLL; 2. 38130141 ; 3.2 25 Bl 45y (%
VREEAL ;42 25 P45 T VR BE AL 5 52 25 B4 T R W B AL
B3 &AM SREBPs E A RIZREKE

K7 BHMBAF SREBPs EARIEKEMELER (x+

s,n=3)
415 Pre-SREBP-1/B-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 0630.08 062004 061004
1 HEs IR 0.90£0.02 090£0.03* 0.63£0.02° 083£0.04
[y 0.77£0.10° 0.66+0.04 0.61£0.03 0651004
BRIk ER 038004 057006 0.65+0.03 0684003
a: ST RZH LL#E, P<<0.01;b: 500 BEZH L, P<<0.05;¢: S5
2 H#R, P<<0.05,

TEZED; 2023455 34 45 23 1

3.2.2 4 i 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 4L 4
s v SREBP-1c Je H: R Ui #E 5L [ FASN . ACC1., SCD5 .,
FADS1, SREBP-2 ¢ H: Ui 48 3& [l HMGCR . DHCR24 .,
INSIG-1., FDPS ) mRNA %% 5 /K - ¥ g 25 FE AR (P<
0.01), HIMHIFLH S 5 B 47 & He B2 k45 45K F
ER TG L (P>0.05), 45RWFES %9,
+R8 KA SREBP-1c % BT s E E mRNA %

RAKFNELER (x+5,n=3)

ik SREBP-IcmRNA FASNmRNA  ACCImRNA  SCDSmRNA  FADS! mRNA
TR 1022007 0982002 106£003 102002 098%001
M 0284002 0363005 0322002 0295003 0342004
BERAHIOREA 0262002 0352000 0482002 0442003 0362003
HEEATREA 0202003 027£004 0382001 0482006 037£004
BEEGTEREA 0158000 016£003  03%004 0351005 034£0.02

a: X R4l LA, P<<0.01,
*®9 &\ SREBP-2 K E T E E mRNA &%
FIKFEMNELR(x+s,n=3)

415 SREBP-2mRNA HMGCRmRNA DHCR24mRNA INSIG-ImRNA  FDPSmRNA
TR 1056002 1012002 098£0.03  099£002 103004
bl 0264002 028+003 0241003  023£002 036005
BEEATIOREA 0422006 058002 036£003 0243003 052£004
BEELTREA 0375004 0525004 0281003 0202002 040£005°
BEBLEREA 0312003 0452003 0224001 0163002 030£002°
a: 5xf IRl A, P<<0.01,
4 it

BB G , I AE oA 5 B I OG . B
TCT7  RERABGE BRI IN A 5 B I R 18 A D9 A, J e
WA BB R i IR A AR . BAR
R, B8 BUACH = 5 5 e s AR O
W K2 T SR AR L TG KT LA &% HDL {H [
IRE T 2 A 2% IR T R IR BRI BT A, DL
25 B 4% ARG S R EAR TR FEIRYT R I & g
F Ay T AR R AF R R Al

10 A PO 57K - e s et A B A S &l o AR N 2554
ZELZE R R K R 2 Bl A T S RE R AR
db/db /INEUIMLE H TC . TG \HDL . LDL /K- ) 5% 784k
THZL O TE AR D5 N RE = BE T, TR S PE b R 1 20 TG
S g 5 €, DA T S AT PN i T 5 AR R AR
ANSEIS AT UL, 25 B 38 4% 5 T B S 2l db/db /)N BRI 21
TG &GN A1, IF H o] BH I 2l 3% HepG2 4 i P g
JRER, HE B —E R R e, XHUR,
i B E 28 5 et A s/ g st BE AR ek R At
W

VNS5 IR A I 1) F 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, Hodr
SREBP-1c E#Z 5l g iR Mk &0, 55 TG &
WAH R IE N, U0 Accl  Fasn  Scd5 %%, B0G I8 6 %
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e st 2 . SREBP-2 J2 JIH [f] s A1 Jot M Sk A= 0 1

18 T2 B A S PR 0, TSI T BB ST (serum

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

S5, A B T B AR A A AR rh R FE G E ™ A

WS4 5 58775 A5 db/db /I U 414111 Pre-SREBPs 4 )

#), B n-SREBPs A#% , SREBPs Fih TH i) ; 4025 il 4%

Jrea 2y ) /NRF 2 SREBPs Rk 3% R, iF—

AT RBR, dbldb /N SRITFA L Srebp- 1o KL H il

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

HITERA)E W TR Xt WIE 457 AR Srebp-

Ie B93R3K 1] Ace 1 Fasn ,Scd5 25 g iR A G HE R 10 7

S, PEMHNE TG A . X SERFFEa R—8" ", 1

Hb /N LA Srebp-2 J T it JE 1] st A DG B 5L R

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

LK T4 2 IS TARE 2 T RN 45 R A A S

WA R —2, I ARSI S b, v v B 4 i 25 5

S 2JE RO S SREBPs il 1) 25-HC JoW 5.2 5+

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

AR, DT T i 1 e L TP 45 TS R O R PR 1 g 2

5 R HETC TG YRS , e i B 5, 4l g ot

B AR AERRRRVE I o AU ZH J5 2 X0 15 VB Jd 4%

J5 V445 SREBPs it i A 42 PR /1 A S B 1l 23 e A AL

AT BE— PR FEFIIESS  IRASR AR FIALE

S 3k

[1] DINCER N, DAGEL T, AFSAR B, et al. The effect of
chronic kidney disease on lipid metabolism[J]. Int Urol
Nephrol,2019,51(2) :265-277.

[2] BUZZETTI E, PINZANI M, TSOCHATZIS E A. The
multiple-hit pathogenesis of non-alcoholic fatty liver di-
sease (NAFLD)[J]. Metabolism,2016,65(8):1038-1048.

[3] ROSQVIST F,IGGMAN D, KULLBERG J, et al. Over-
feeding polyunsaturated and saturated fat causes distinct
effects on liver and visceral fat accumulation in humans
[J]. Diabetes,2014,63(7) :2356-2368.

[4] DEBOSE-BOYD R A, YE J. SREBPs in lipid metabo-
lism, insulin signaling, and beyond[J]. Trends Biochem
Sci,2018,43(5) : 358-368.

[6] SUL,ZHOU L K,CHEN F J, et al. Cideb controls sterol-
regulated ER export of SREBP/SCAP by promoting cargo
loading at ER exit sites[J]. EMBO J, 2019, 38 (8) :
¢100156.

[6] SOZEN E,DEMIREL-YALCINER T, SARI D, et al. De-
ficiency of SREBP1c modulates autophagy mediated lipid
droplet catabolism during oleic acid induced steatosis[J].
Metabol Open, 2021,12:100138.

[7] GUO C S,CHI Z X, JIANG D L, et al. Cholesterol ho-
meostatic regulator SCAP-SREBP2 integrates NLRP3 in-

flammasome activation and cholesterol biosynthetic sig-

- 2840 - China Pharmacy 2023 Vol. 34 No. 23

(10]

[11]

[12]

[14]

[15]

[17]

naling in macrophages[J]. Immunity, 2018, 49 (5) : 842-
856.e7.
GARCIA-GARCIA A B, MARTINEZ-HERVAS S,
VERNIA S, et al. A very rare variant in SREBFZ2, a pos-
sible cause of hypercholesterolemia and increased glyce-
mic levels[J]. Biomedicines,2022,10(5):1178.
HOWE V, SHARPE L J, PRABHU A V, et al. New in-
sights into cellular cholesterol acquisition : promoter analy-
sis of human HMGCR and SQLE, two key control
enzymes in cholesterol synthesis[J]. Biochim Biophys
Acta Mol Cell Biol Lipids,2017,1862(7) :647-657.
PANG W Q, WANG D, ZUO Z H, et al. Kidney bean
fermented broth alleviates hyperlipidemic by regulating
serum metabolites and gut microbiota composition[J].
Nutrients, 2022, 14(15) : 3202.
WANG L, ZHENG W, YANG J X, et al. Mechanism of
Astragalus membranaceus alleviating acquired hyperlipi-
demia induced by high-fat diet through regulating lipid
metabolism[J]. Nutrients,2022,14(5) :954.
TR, A, SCEE  SF 2 T S xR I A
TR SRR K A ek K B D RECR AP VR I BIL I AT 52 0],
HEZY 7, 2022,33(7):818-824.
ZHANG M H,GAO Y Y,DONG W X, et al. Study on the
improvement of Compound Danshen tablets on blood
lipid levels and the mechanism of protecting renal func-
tions in hyperlipidemia model rats[J]. China Pharm, 2022,
33(7):818-824.
ZHANG X W,ZHAO L, XIANG S X, et al. Yishen Tong-
luo formula alleviates diabetic kidney disease through
regulating Sirt6/TGF-3,/Smad2/3 pathway and promoting
degradation of TGF-.[J]. J Ethnopharmacol, 2023, 307 :
116243.
LI'Y,GONG W Q, LIU J, et al. Angiopoietin-like protein
4 promotes hyperlipidemia-induced renal injury by down-
regulating the expression of ACTN,[J]. Biochem Biophys
Res Commun, 2022,595:69-75.
XIE Z S, LI E W, GAO G, et al. Zexie Tang targeting
FKBP38/mTOR/SREBPs pathway improves hyperlipi-
demia[J]. J Ethnopharmacol,2022,290:115101.
TRINDADE B C, CEGLIA S, BERTHELETTE A, et al.
The cholesterol metabolite 25-hydroxycholesterol re-
strains the transcriptional regulator SREBP2 and limits in-
testinal IgA plasma cell differentiation[J]. Immunity,
2021,54(10):2273-2287.¢6.
BROWN M S, GOLDSTEIN J L. The SREBP pathway:
regulation of cholesterol metabolism by proteolysis of a
membrane-bound transcription factor[J]. Cell, 1997, 89
(3):331-340.

(ki H31:2023-05-09 & [R1 H 3 :2023-10-29)

(s bR )

thEZG s 2023 4E5 34 4245 23 4



