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Improvement of Qianggan Capsules on non-alcoholic fatty liver in rats based on
regulation of Egr-1 on IL-8 expression

HAO Li-li, LIU Xiao-xi
Department of Spleen and Stomach Diseases, First Teaching Hospital of Tianjin University of TCM, Tianjin, China

Abstract: Objective To discuss the improvement of Qianggan Capsules on non-alcoholic fatty liver in rats based on regulation of
Egr-1 on IL-8 expression. Methods Wistar rats were randomly divided into the control, model, and Qianggan Capsules groups, and
each group had 10 rats. Rats in model and Qianggan Capsules groups were fed high-fat diet to establish hyperlipidemic nonalcoholic
fatty liver model. At the same time, the rats in Qianggan Capsules group were ig administered with Qianggan Capsules 0.53 mg/g,
and the volume was 1 mL/100 g body weight. And rats in model group were given equivalent saline. Rats were treated 6 d weekly for
8 weeks. After treatment, liver tissues were separated. The levels of three glycerol oxidase (TG) and total cholesterol (TC) level in
liver tissue were measured by oxidase method. Egr-1 and IL-8 expression of mRNA were detected by real-time fluorescence
quantitative PCR (RT-qPCR) method, Egr-1 protein expression was detected by Western blotting (WB) method, and IL-8 levels were
detected by ELISA method. The HepG2 cells were treated with 0.25 mmol/L oleic acid, transfected with Egr-1 siRNAs and then treated
with oleic acid, or transfected with pcDNA3.1-Egr-1 and then treated with oleic acid. The expression of Egr-1 and IL-8 mRNA in the
cells was detected by RT-qPCR method, the expression of Egr-1 protein was detected by Western blotting method, and IL-8 level in
the supernatant of the culture liquid was detected by ELISA method. Results After treatment for 8 weeks, the levels of TG and TC
were significantly decreased in Qianggan Capsules group (P < 0.01), and the expression of Egr-1 mRNA and Egr-1 protein, IL-8
mRNA and IL-8 levels were significantly decreased (P < 0.01). Egr-1 siRNA#1 and siRNA#2 could significantly decrease the levels

of Egr-1 expression. After siRNA interference with Egr-1 gene and HepG?2 treated with oleic acid, IL-8 levels in cells and culture

ks BEA: 2017-08-15
EEWME: Kl PTAMTRIETZ AR EPES SRS (2015107)
TEEE Y MFFE, 2o, Wik, W57 AHEARGPI . Tel: (022)27432182  E-mail: 1245200353@qq.com



PR R ETY &

Drugs & Clinic

$33% F2@ 2018428 <215«

supernatants were significantly lower than those in control cells (P < 0.01). The expression of Egr-1 was increased by transfection of

Egr-1 positive expression plasmid (P < 0.01), and IL-8 expression also increased (P < 0.01). Conclusion Egr-1 can positively

regulate the expression of IL-8. Qianggan Capsules can improve the effect of nonalcoholic fatty liver by inhibiting the expression of

Egr-1 mediated IL-8.
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IL-8 F& KIAHXT T4 5 5 X GAPDH fEE1E Il Bt
H5¥%E A Primer Bank Hli/FE. 519 H LT
B e

Egr-1 L5514 5°-GCAACACTTTGTGGCCTG
AA-3’, Tii51¥ 5°-GAGTTGGGACTGGTAGGTG
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Table 1 Effect of Qianggan Capsule on the levels of TG and

TC in the liver of fatty liver rats ( X£s,n=10 )

285 #l/(mgg") TG/(mmol'g") TC/(mmolg')
R — 0.69+0.11 2.2340.20
i — 1.4740.16"  4.174+0.39”
SRR 0.53 0.94+0.18"  2.83+0.18"

R TP<001; SEmZE: P<0.01
P <0.01 vs control group; #p <0.01 vs model group

22 SEAFRREXBERFAF KRR AT AE Egr-1. IL-8

mRNA FNEH K IL-8 7K RS20
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Table 2 Effect of Qianggan Capsule on the levels of Egr-1 and IL-8 in the liver of fatty liver rats ( X£5,Nn=5)

415 FE/(mg-g ) Egr-1 mRNA/% Egr-1 & /% IL-8 mRNA/% IL-8/(pgg ™)
b — 100.15+12.13 100.01+17.29 100.03 +8.35 23.41+1.72

A — 165.22+19.40" 213.36+15.42 429.81+37.42" 158.69+7.37"
RT3 0.53 120.64+11.35" 108.82+9.40 232.55+23.71" 63.20%+6.58"

SXRALELEE: TP<0.01; SRR P<0.01
P <0.01 vs control group; #p <0.01 vs model group
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Table 3 Expression levels of Egr-1 and IL-8 in cell culture model of fatty liver disease ( X£s,n=3 )

41 Egr-1 mRNA/% Egr-1 8 H/% IL-8 mRNA/% IL-8/(pgmL ")
pagict 100.08+9.56 100.00+14.49 100.06+12.45 15.38+1.62
T 206.77420.03" 284.32+35.28" 342.36+36.84" 178.12+16.51"

Hy A "P<0.01

P <0.01 vs control group
2.4 %] Egr-1 % HepG2 4AAf IL-8 ik AT RN
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Fig. 1 Interference efficiency of Egr-1 gene

82 kD

F4 H0F Egr-1 & X AE B AT R ARAREL Fh 1L-8 7K T Y20
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Table 4 Effect of IL-8 levels in cell culture model of fatty

liver disease after inhibition of Egr-1 ( X+ s,n=3)

411 IL-8 mRNA/% IL-8/(pg'mL ")

pagisy 100.06+12.45
Egr-1 siRNA#1 3593415327

Egr-1siRNA#2  28.17+14.10”

175.27420.72
23.70+3.51"
33.85+4.46"

LR IR #: T P<0.01

"P<0.01 vs negative group
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gy Bor-1 [HMHERIA R T2 Egr-1 RikE I
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%5 %% pcDNA3.1-Egr-1 X AERAATARAEE! fh Egr-1 71 IL-8 FAMEM ( x£5, n=3)
Table 5 Effect of Egr-1 and IL-8 expression in cell model of fatty liver disease after pcDNA3.1-Egr-1 transfection ( X+s,n=3 )

41 Egr-1 mRNA/% Egr-1 #21H/% IL-8 mRNA/% IL-8/(pgmL ")
A o) e R 100.084+9.56 100.12415.52 100.06+12.45 160.57+3.61
BF 2 08 Jop 165.024+13.85" 189.93+24.33" 192.43+24.81™ 235.94422.40"

LAY AL g T P<<0.01

P <0.01 vs negative group
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PR, AT 40 IR AR AP ORI R T
FATUCE AR /R, 38 Ry TL-8 25 48 PN

JI W5 I R o 1 e . 1E— D HURIE SR T, Egr-1

X IL-8 RIS HA R WEAER], B smH I HepG2

A Bgr-1 ik, n[FHIL-8 FikpHZ % M+

Pt Egr-1 FIA N T2 IL-8 /KPR, $eom s e s

W] Egr-1 50 IL-8 ik, ik 2 Frs

P 7 A T
AWFFT LS RAESZ, Egr-1 o] 1F [ 715 IL-8 £ik.

[N AR SE, s S8 I ) Egr-1 /1) 1L-8

Rk, KRBISEEARR R I RO . HAT,

B3Ry RIS AT R o R 25 BRAR 29 T rl A e

Z iR T TG, AT = I 0 7 S

MmN E A E, A B —E 4 PEBE

293607 W A AR 0 3, JFC oS A A P g 0

IR FR e B, A B TAE IR IR b3t — 20 HE) AT .

SE

[11 Rinella M E. Nonalcoholic fatty liver disease: a
systematic review [J]. JAMA 2015, 313(22): 2263-2273.

[2] McMahon S B, Monroe J G. The role of early growth
response gene 1 (egr-1) in regulation of the immune
response [J]. J Leukoc Bio, 1996, 60(2): 159-166.

[3] Ganji S H, Kashyap M L, Kamanna V S. Niacin inhibits fat
accumulation, oxidative stress, and inflammatory cytokine
IL-8 in cultured hepatocytes: Impact on non-alcoholic
fatty liver disease [J]. Metabolism, 2015, 64(9): 982-
990.

4] SEEZ, M &, 7, &4 RUIE 1L-8
HIAZ1E [J]. HETEEE 4, 2007, 22(1): 115.

[51 RIZLZF, Jarsh, sk, 55 sRAFIREEIG T Atk
R I 107 JH S8 W AT R BB 2R AR AR AE. (7). T BB
B4R, 2016, 37(11): 1257-1259, 1269

[6] ASHELL. i JFF e o AR 17 G 424 i iy JHF 28 2 W PR IR
FHOUSTDIReR S [J]. SEIHIRIREE 252458, 2015,
19(1): 126-127.

(7] X, AR, 4, 4. mlR AU AR PR e
JF R BB ES far (7). W EEEE 24, 2013, 24(1):
171-172.

[8] Potze W, Siddiqui M S, Sanyal A J. Vascular disease in
patients with nonalcoholic fatty liver disease [J]. Semin
Thromb Hemost, 2015, 41(5): 488-493.

[91 Liu J. Ethanol and liver: recent insights into the
mechanisms of ethanol-induced fatty liver [J]. World J
Gastroenterol, 2014, 20(40): 14672-14685.

[10] Cho H I, Hong J M, Choi J W, et al. B-Caryophyllene
alleviates d-galactosamine and lipopolysaccharide-induced

hepatic injury through suppression of the TLR4 and



PR R ETY &

Drugs & Clinic

E33HE H2W

20184E2 A +219 -

(11]

[12]

[13]

RAGE signaling pathways [J]. Eur J Pharmacol, 2015,
764: 613-621.

Tilg H, Moschen A R, Szabo G. Interleukin—1 and
inflammasomes in alcoholic liver disease/acute alcoholic
hepatitis and nonalcoholic fatty liver disease/nonalcoholic
steatohepatitis [J]. Hepatology, 2016, 64(3): 955-965.
Tasci I, Doqru T, Ercin C N, et al. Adipokines and
cytokines in non—alcoholic fatty liver disease [J]. Aliment
Pharmacol & Ther, 2008, 28(2):266-267.

Singha B, Manna S, Phyo S A, et al. Bortezomib increases

[14]

[15]

IL-8 expression in ovarian cancer cells through IKK and
EGR-1 pathways [J]. Aquaculture, 2013, 199(199): 185-
193.

MaJ, Ren Z, Ma Y, et al. Targeted knockdown of EGR-1
inhibits IL-8 production and IL-8-mediated invasion of
prostate cancer cells through suppressing EGR-1/NF-
kappaB synergy [J]. J Biol Chem, 2009, 284(50): 34600-
34606.

T, XEA, KR, A SRATIREE HPLC fR4UA
WY [J]. P2, 2013, 44(7): 845-850.



