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BAI Ying', ZHAO Dan-dan’, ZHU Ru-yuan’, LIU Chen-yue', LIU Hai-xia', QIN You-wer?, GAO Si-hua'®
(1 Traditional Chinese Medicine School, Beijing University of Chinese Medicine, Beijing, 100029, China;
2 Beijing Shengshi Kang Yuan medicine Co., Ltd, Beijing, 100022, China)

ABSTRACT Objective: To observe the effects of Jiangtangsanhao (JTSH) formula on body weight, blood glucose, serum insulin
content, glucose tolerance and blood lipid in diet induced obese mice, and to explore its effects on PI3K/AKT signaling pathway in the
skeletal muscle. Methods: Eight-week-old C57BL/6J mice were fed with high-fat feed for 12 consecutive weeks to induce obesity model.
Then the mice were randomly divided into model control group, metformin group and JTSH formula group. The mice fed with normal
diet were used as normal control group. All the mice received 8 weeks of intervention by gavage, and the normal and model group
received the same amount of sterile water. Body weight and fasting blood glucose were measured every 2 weeks; oral glucose tolerance
test was performed 7 weeks later. Samples were taken after the drug intervention and the levels of HbAlc, Insulin, TC, TG, LDL-C and
HDL-C were detected. The expressions of PI3K, AKT and GLUT4 in skeletal muscle were detected by Western Blot. Results: JTSH
formula could significantly reduce the body weight of obese mice (P < 0.05); it could also effectively reduce the fasting blood glucose of
obese mice to the normal level (P < 0.05); As to indicators like HbAlc, INS, TC, LDL-C, the mice in JTSH formula group were much
lower than the model group (P < 0.05). According to the results of oral glucose tolerance test (OGTT), the glucose tolerance of those
experimental animals were improved after the intervention of JTSH formula (P < 0.05). Western blot analysis showed that JTSH formula
could up-regulate the expression of PI3K, AKT, GLUT4 compared with model group (P < 0.05). Conclusions: JTSH formula can
effectively reduce the weight of obese mice, improve the metabolism of glucose and lipid, and reduce the level of insulin. Its effect may
be achieved by activating PI3K/AKT signaling pathway.
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Table 1 Weight changes of mice in each group

Time 0 week 2 week 4 week 6 week 8 week
Normal group 47.75+ 2.36 4527+ 2.90 46.72+ 2.96 46.32+ 3.58 44.58+ 2.68
Model group 53.70+ 6.88" 55.20% 7.60¢ 56.67+ 8.11* 58.40+ 8.87 57.65+ 9.59¢

Metformin group 54.02+ 5.55* 53.48+ 6.01* 53.53+ 4.76" 53.33+ 5.27* 50.52+ 6.06* *
JTSHF group 51.87+ 2.06* 48.99+ 2.39* 50.27+ 3.99* 51.94+ 2.27* 4734+ 2.83 *

i.f.:* P<0.05 compared with normal group; *P<0.05 compared with model group.
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Table 2 Fasting blood glucose level in each group
Time 0 week 2 week 4 week 6 week 8 week
Normal group 5.57+ 1.00 543+ 0.70 5.95+ 0.41 6.52+ 0.81 6.37+ 0.17
Model group 8.85+ 0.46* 7.85+ 0.76* 7.70+ 0.80* 8.50+ 0.92 8.38+ 0.47*
Metformin group 8.23%+ 0.26* 7.50% 0.70* 5.82+ 0.86* 7.22+ 0.32* 6.2+ 0.38*
JTSHF group 7.93% 0.76* 7.53% 0.74 5.45+ 0.56* 6.39+ 0.67* 6.84% 0.70*

i.f.:* P<0.05 compared with normal group; *P<0.05 compared with model group.
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Table 3 Test results of biochemical indicators in all groups

Indicator HbAlc Ins TC TG HDL-C LDL-C
Normal group 5.70%+ 0.38 12.13+ 0.50 3.31+ 0.89 1.90+ 0.67 0.99+ 0.43 1.87+ 0.79
Model group 9.87+ 2.06 45.85% 19.36 9.78+ 3.82* 5.78+ 1.91* 1.51+ 0.46 542+ 1.55*

Metformin group 6.87+ 2.02* 11.85+ 1.44* 5.79+ 1.87* 3.73+ 1.22% 1.43+ 0.83 2.80+ 0.52*
JTSHF group 6.26% 0.23* 16.81+ 3.55% 5.28+ 0.79* 226+ 1.31%* 1.47+ 0.15 2.24% 1.39%

i.f.:* P<0.05 compared with normal group; *P<0.05 compared with model group.
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Fig. 1 OGTT results in each group
i.f.: *P<0.05 compared with model group.

2.5 BE¥E 3 SAXAER /R PBKAKT.GLUT4 & B RIEH
A1

I 2 AT, R 3 5 Jr 2 0 — H XU /DN B L
PI3K Fih K44 e T, (HA /N PISK A 380 W B

25 (P>0.05). BARIZA/NR AKT Fik/KF I BART IEH , mik
W53 57 THiE AKT bk BERS, ERAZCRLT ZH
WK P<0.05) o S IEH H/NEAR G, BERE/ MR GLUT4 7K
AN (P >0.05) (H254) 10 n] 25 kb . UL REpE
3SR LA PBK/AKT/ {5538 B AH G F R R B KF S
3 3tig

VB — s &R i S ER R TR B e 2 4tk
it 4 (L NB Al iR, At S A R UL E fu e, BT
F) 2045 47, A SN 7T AR EE, P ER KR
A ER 4> e h AR, R BOBE IR R B K ) — A EE 2 R
SR AR EEE A9 H 28302 35 ARk, Hh E AR E A
FE AFFER R0, 2010 AR R A ST s, R E 18 & LU Bk,
N GHEEMARE LR (Rafs% BMI /- RS . & 25.0~
29.9 kg/m? AEfEZ 30 kg/m?), AL H 27.9 %, Lotk 5.1 %1,
AR R AL B0 2 TOBE R A ARG AT T 8T
BSR40 YRt e PR I A A T R v A R T R
REHE, BErh A I 300 J7 2 BUME DR 8 5 2 il I e R 2 A
RER MR, bR L nT WL, 140 35 B AN AR JRAE 1 T T2 W IR
SRR TAEMEZE N

MRS AL SR 2= v g TV 1R " EmE , B R g 48
HOHE VR AR S 7 R R R AR R T A o AR AR



- 3042 -

DRAEYMES#HE biomed.cnjournalscom Progress in Modern Biomedicine Vol19 NO.16 AUG.2019

PI3K
" K ———ra——
BB normal control
= model control
1,01 — T o . AKT - —
£ JTSHF
g o5 2 LU v
25 GAPDH
0.0+ T , x f N .
o
y & ¢
PV R &
& &
AKT GLUT4
0.5+ # 4 1.5+
-
i
{111
+ i
— it
il

2 ZHENR B A PBKAKT.GLUT4 & B RIEFR
Fig. 2 Expression of PI3K, AKT and GLUT4 in skeletal muscle in each group
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