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Effects of Liver—Soothing and Gallbladder—Inducing Decoction on Glucose
and Lipid Metabolism and Inflammatory Factors in Insulin

Resistant Obese Rats
LUO Si—Cong',  GUO Yong—Ning',  CAI Hai—Rong’,  CAI Xin—Gui',
ZHANG Wei—Zhang', ZHANG Lie—Yuan', CHEN Bo—Jun'
(1. The Second Affiliated Hospital of Guangzhou University of Chinese Medicine/Guangdong Provincial Hospital of Traditional Chinese

Medicine, Guangzhou 510006 Guangdong, China; 2. The Second Clinical Medical School of Guangzhou University of Chinese
Medicine, Guangzhou 510405 Guangdong, China)

Abstract: Objective To explore the effects of Liver—Soothing and Gallbladder—Inducing Decoction on glucose and
lipid metabolism and inflammatory factors in rats with insulin resistance obese induced by high—fat diet. Methods
Forty SD rats were randomly divided into normal group, model group, Chinese medicine group and statin group,
10 rats in each group. Apart from the normal group, the rats in the other groups were induced into insulin
resistance obese model by feeding high fat diet. After successful modeling, the Chinese medicine group and statin
group were given intragastric administration of Liver—Soothing and Gallbladder—Inducing Decoction and suspension
of atorvastatin calcium tablets for 4 weeks, respectively, and the normal group and model group were given
intragastric administration of the same volume of normal saline during the same period. After medication, the body
mass, Lee’sindex, fasting blood glucose(FBG), insulin(Fins), blood lipids[total cholesterol(TC), triglyceride
(TG), low density lipoprotein cholesterol (LDL—-C) and high density Lipoprotein cholesterol (HDL-C)] were
measured, and the steady—state insulin resistance index (HOMA-IR) , insulin sensitivity index (QUICKI), and
fat index were calculated. The contents of inflammatory cytokines [tumor necrosis factor a (TNF-a) , interleukin 6
(IL-6), interleukin 17 (IL-17), interleukin 18 (IL-18)] were detected by enzyme—linked immunosorbent assay
(ELISA). Results Compared with the normal group, the body mass, Lee’s index, fat index and HOMA-IR in
the model group were increased, QUICKI was significantly decreased, serum levels of FBG, Fins, TC, TG and
LDL-C were increased, HDL-C level was decreased, and the contents of TNF-a, 1L-6, IL-17 and IL-1B in
adipose tissue were increased (all P < 0.05). Compared with the model group, the body mass, Lee’s index, fat
index, HOMA-IR were decreased, QUICKI significantly was increased, serum FBG, Fins, TC, TG and LDL-C
levels were decreased, HDL-C level was increased, and the contents of TNF-a, IL-6, 1L-17, IL-1f3 in
adipose tissue were decreased in Chinese medicine group (all P < 0.05), there were no differences in other indexes
except for TC, LDL-C, HDL-C between the two groups (P > 0.05). Conclusion Liver—Soothing and Gallbladder—
Inducing Decoction is effective for improving glucose and lipid metabolism and inhibiting the inflammatory state in
rats with insulin—resistant obese.

Keywords: Liver—Soothing and Gallbladder—Inducing Decoction; obesity; insulin resistance; glucose and lipid

metabolism; inflammatory factors; rats
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CT14RD AUILIERYR R 25 oL (JE ot RERHE A PR
Al B (KU =i AR IRy A BR A F] ) .
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1. 6.3 ELISA ik Ml i b5 4142 P TNF-a, 11L-6.
IL-17. IL-1B 4%  HHPECR RS 441, By
e, A1, L5 000xg &0 15 min, HU E 35,
T-80 CHEFE . R ELISA 3450 TNF-o, 11-6,
IL-17. IL-18 & it, HARL IR B Gl
S

1.7 SitAsE W SPSS 13.0 884 7 8s
SAHT, A TR RO AR £ ARiE2E (v £ 5) 3R,
ZH WECR R R T 2500, E—L W L

KHLSDE:, LIP<0.05HESHS¥E .

2.1 EESEARFKBMERE. Lee’sTEH. FBGC.
Fins. HOMA-IR7KF &8 )5, A4l KR
i . Lee’s 840, FBG. Fins. HOMA-IR ¥
FHi TIEWH(P<0.05), HREMKTER KN
24.67%, KT 20%, HOMA-IR J}&, 45 it
ST RACHUICHE R B, 255 L3R 1,

K1 EESEFARERE. Lee’s 5%, FBG. Fins, HOMA-IR 7k F

Table 1 The body mass, Lee’s index, FBG, Fins, HOMA-IR in rats after 8 weeks of modeling (x+s)
415 E(H) i (g) Lee’s 84K FBG (mmol - 1) Fins(mIU-L™") HOMA-IR
IEH 10 402.34 + 38.41 301.24 £26.71 5.27 +0.63 342 +0.27 0.80 = 0.05
iy ixd| 30 496.37 + 43.62" 351.36 + 34.16" 7.12 £ 1.02" 5.63 £0.41 1.78 £ 0.16"

DP<0.05, HSIEHY L

2.2 BAARERE. Lee’siBE. BBIIEHMN
Eb# SIEwWALE, BRI RIATR R . Lee’s
fe g . AR5 W& (P<0.05); SRR
s, e K EIARTE . Lee’s 850, NRNiTE4EL
P RN (P <0.05); SAiT4ltuE, gk
BRI . Lee’s F840. NRMITEEZE R LG4
M (P>0.05), HARZERMAE2,

2.3 BAXREREEROLEE SEW4H
i, BRIZH KB FBG. Fins., HOMA-IR i Z 75
(P<0.05), QUICKI & #F[E{K(P<0.05); HHiA
M, HHH R FBG, Fins, HOMA-IR i3
FAR (P <0.05), QUICKI % ZE T (P<0.05); 5
T A, AR FBG. Fins, HOMA-IR
LRSI FEX(P>0.05), BARGERIES,
2.4 HAKXKRBRMABEKFENLEE HEWALE,
R 2 KRG TC. TG, LDL-C B & F (P <
0.05), HDL-C & EREAL(P<0.05); SHAILA
B, gl KB TC. TG, LDL-C & 3 F&AI

FR2 BAXRERE. Lee’s 158, IBATISEAILLE:
Table 2 Comparison of the body mass, Lee’s index,
fat index in various groups (x£5)

(H)
EHA 10 489.72+3476 312443712 9.12+0.09

PRI 8 591.24 £51.37" 381.39 £28.46"7 1675+ 1.05"
hZigl 8 514.75+4253% 324.56+38.52%  9.68 +0.14%
T4 8 506.62 £51.38% 319.43 £45.18%  10.02 £0.17°

4151 TR (g) Lee’s 840 MRMiTR%L(%)

OP <005, SIERHLE; @P<0.05, SHEAMH
He

(P<0.05), HDL-C B &EFt & (P<0.05); {H
20 KRB TC. LDL-C & T T 41 (P<0.05),
HDL-CEFMhiT4H (P <0.05) ., FHGHITIRHGZ &
SRAFIKTC, LDL-C. Fhim HDL-C &= EH, A
RIRFNBTHE AT T RN RO . BARSE R I FR 4,

2.5 BHEAREBIHARXEMEBEFKEY
Eb8  SIERA L, SR AL TNF-a

®3 BHXRERGHERELLR

Table 3 Comparison of the glucose metabolism indexes in various groups (x+s)
25 () FBG (mmol-1.") Fins(mIU-1.") HOMA-IR QUICKI
EH 10 5.29+0.73 3.79 £ 0.42 0.91 +0.07 0.77 + 0.05
AR 8 9.86 = 1.13" 9.43 + 1.38" 4.13 +0.94% 0.51 +0.06”
rh 4 8 5.63 +1.23% 4.13 +0.87% 1.06 = 0.12% 0.73 £0.11%
[INEE] 8 5.49 +0.67% 4.05 +1.02% 1.02 £0.21% 0.74 = 0.08”

OP<0.05, HEFMALLE; @P<0.05, SHEMH L
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Table 4 Comparison of the blood lipids levels in various groups

(x +s, mmol-L™")

2H 3 () TC TG LDL-C HDL-C
IEFH 10 2.03 +0.26 0.86 + 0.09 1.41 £0.07 0.61 +0.04
T2 8 3.12 + 0.64” 1.67 +0.13" 2.13 0217 0.42 +0.03"
SR 8 2.12+£0.31%% 0.91 +0.12% 1.56 £ 0.18%¢ 0.52 +0.06**
T4 8 1.85+0.27? 0.73 + 0.08” 1.32+0.15% 0.60 = 0.04”

DP<0.05, SIEHWALE; @QP<0.05, SHEAAHE; QP <0.05, S5MyT4bE

IL-6., IL-17, IL-1B /K FRZETFH(P<0.05); 5
ARV g, 2l R BRARIT S TNF-a, 1L-6,
IL-17, IL-1B /KR EFER(P<0.05); ST

Pedse, 24 R BRI 42 TNF-a. 1L-6. 11-17.
IL-1B K P ZF LI E L (P>0.05), HikL,
RS,

*5 BHEKXRIEMARAXEEMEETFKFENLLER

Table 5 Comparison of the inflammatory cytokines in adipose tissue in various groups

(x %5, pg-mg’])

2 (D) TNF-a IL-6 IL-17 IL-1B
IERA 10 86.24 + 13.24 48.72 + 6.49 56.97 + 8.23 98.36 + 10.24
PRI 8 194.25 + 36.24" 72.43 + 8.12" 86.72 £ 9.127 184.36 + 18.43"
rhzhd 8 92.37 + 12.74% 51.36 + 5.28” 60.34 + 6.54” 103.68 + 12.73%
AT 8 94.38 + 18.42% 53.16 + 7.28% 62.39 +7.15% 105.43 + 18.35%

DOP<0.05, HEFALLLE; @P<0.05, SHERILH 1
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