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ABSTRACT ; AIM To study the roles of ginsenosides in improving insulin resistance by network pharmacological
method. METHODS Nineteen key targets related to insulin resistance were molecular-docked with fifty-two gin-
senosides, then the selected ginsenosides were taken with thirty-one targets of adenosine monophosphate activated
protein kinase ( AMPK) , peroxisomeproliferator-activated receptor gamma ( PPAR) , phosphatidylinositol 3-kinase
(PI3K) and c-Jun N-terminal kinase (JNK). Meanwhile, the network analysis was carried out by Cytoscape
3.2.1 software. RESULTS  Seventeen compounds, including protopanaxadiol, protopanaxatriol, notoginsen-
oside, 6'-malonylginsenoside Rd1, gypenoside LXIX, ginsenoside Rh2, ginsenoside Rgl, ginsenoside-Rb2, gin-
senoside-Re, ginsenoside Rb3, ginsenoside-Rs2, ginsenoside Rh3, ginsenoside-Ra0, ginsenoside Rf, ginsenoside-
Ral, ginsenoside-Ra2 and ginsenoside-Rsl had close interactions with the proteins of four signaling pathways. The
former ten ginsenosides had been confirmed by literature. CONCLUSION The latter seven ginsenosides may al-
so be the targets improving insulin resistance.
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Tab.1 Protein targets’ total score values and RMSD values

fiupy AR HAr ¥ 7 iR 2
1 S A S B P 0 52 14 o (PPAR) 117G 7.61 0. 62
T ST A B ) 0 32 4 y (PPARYy) 2PRG 7.70 0.99
AL A S B 0 0 2 14 S (PPARS) 3070 9.49 1.95
BEASEENIEL-3 4R/ (PI3K) 4WWP 7.06 1.09
TE T A (PKA) 319L 8.17 1.51
TE M B (Akt) 4EKL 10. 08 0.30
B Iga RSE R F-a (TNF-2) 2A7Z5 6.82 0.44
MBS EZEEW 1 (IRS1) 1K3A 8.03 1.65
JBE 5 R 2R 12 (IRS2) 3BUS 10.31 1.95
c-Jun G ILA IEILEE 1 (JNKI) 4AWI 7.79 0.95
c-Jun S{IEA T 2 (JNK2) 3NPC 17.08 0.57
c-Jun S{IEA I 3 (JNK3) 1PMN 9.85 0.78
NEHERPES ( mTOR) 4JSX 7.26 0.31
S EZ K (INSR) 41BM 5.77 0.56
WAL N TR AL R 1% o ( AMPKa) 3AQV 6.95 0.51
TR 1 I L 2 1 VR v (AMPKry) 20V4 7. 66 1.24
A 22 Ay IR E AL R (13 (MAPK) 4QNY 10.07 1.43
(R4 B4 T AR B 1 2 (MEK2) 1591 9.53 0.91
YA A4 9 B 0 1 (ERKT) 270Q 7.89 1.01
AAEAMA Y H O 2 (ERK2) 1TVO 8.83 0.58
P38 22 24 SR AR R ( p38 MAPK) 1KV1 9.19 0.55
Yl AR B (K 5 (ErkS) 4B99 8.95 1.41
ESEE (LKB1) 2WTK 8.42 1.66
KM FZIREE A2 (GRB2) 3IN8 11.09 0. 66
70k 38 R I WA [ S6 1A (p70S6K) 3A60 10. 13 0.26
SRR N 22 E R/ TRE R 1 B 1 Rafl 30MV 6.25 1.15
B 23k B8/ 1 195 -2 ( Bel2) 4AQ03 9.79 0. 66
1ML A8 PN R A0 M — AL AL B i (eNOS) 3EAH 6.01 0.78
KB 411 2 = il (TKK) 4KIK 10.29 0.18
[ B 1 o445 A 2R 11 (SREBP) 4YHC 5.17 1.46
acetyl-CoA carboxylase( ACC2) 3GID 12.99 0.39

2.3 MemERL N KX 17 D5 AMPK
PPAR . PI3K il INK 4 Z%f5 538 i b A #L & H AT
R, AT KT 5.0 B/ N1 SRR AT fE
ABIFRETE . AS R REN T Hh 22 A,
FER IR 2, RHELT IR T A Cytoscape 3. 2. 1 (2%
G BTN 24 ) - B A5 I 2 T A T I 4 o b, 46
RIFR3 ., R4 ME 1, Rl Hm,
FEE YRR 8.5 AHE AR, - X g HE RN R
6.6 NMELEY), W T NS BT EGEER RIPTY
YERJE 2 1o Z2 8 s R L B - B OC R FR
A R 28 AT PR (1 2) , 453K,

S 5 0 2 A DS O R R A — R T A Bl #Hy-RaRs%
BT TF Fig. 1 Drug-target (D-T) network
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Tab.2 Results of virtual screening of ginsenosides

e

PPAR«

PPARy

PPAR®

AMPKa

AMPKry

PIBK

PKA

Akt

SREBP

TNF-a

RS4
RS5
RS35
RS41
RS62
RS78
RS80
RS81
RS85
RS160
RS168
RS170
RS171
RS172
RS174
RS175
RS176

5.23

5.52

5.87

5.48

8.29
7.69

7.47

&y

IRS1

JNKI1

JNK2

JNK3

ACC2

IRS2

mTOR

LKB1

GRB2

RS4
RS5
RS35
RS41
RS62
RS78
RS80
RS81
RS85
RS160
RS168
RS170
RS171
RS172
RS174
RS175
RS176

7.85
5.26
5.18
6.79

5.81

5.91

8.95
5.01

8. 18

6.26

8. 44
7.05
8.24

5.85
6.58
9.75

5.45
6. 66
8.50

7.33
8.23
7.69
5.11
7.73

5.45
5.55

6. 69
7.02
5.60
6.42
7.49

6.75
6.39
5.58

6. 449

6.71
7.87

8.54

5.02
6.32
5.01
7.34
6.21
10. 18

7.59

6.76

5.53

7. 66
7.54

5.73

6.77

6.59
6.39
6.23

6.81

5.75

5.81
5.33
7.52

5.68

6.99

8.47

11.90

8.35

5.49

7.49
9.74

8.84
5.36

5.82

5.47

6.87

ey

MAPK

Rafl

MEK2

ERK1

ERK2

p38MAPK

ErkS

Bel2

eNOS

IKK

RS4
RS5
RS35
RS41
RS62
RS78
RS80
RS81
RS85
RS160
RS168
RS170
RS171
RS172
RS174
RS175
RS176

6.38
7.11
5.10
7.28
7.15

6.50

5.72

7.50

10. 72

5.93
7.24

10. 40

5.14
5.05
5.29
7.31
5.04

5.50
8.42

7.25

10. 74

7.63

5.67

6.73

6.43
5.10

5.25
5.7

5.39

5.30
10. 62
6.34

5.75
6.28
5.85
5.54

5.59
6. 60

8.18
5.32

5.76
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Tab.3 Network features of compound nodes in the D-T network
W Fl BEE R Fhgs EEJE TR Fh [0 265 B
R4 0.143 7 14 RS62 0.085 7 11 RS175 0.095 9 11
RS176 0.063 5 11 RS81 0.048 1 10 RS5 0.0333 10
RS174 0.036 9 8 RS172 0.021 4 8 RS168 0.031 6
RS35 0.016 0 8 RS171 0.029 9 7 RS41 0.028 0
RS80 0.021 1 7 RS170 0.021 8 7 RS78 0.012 4
RS160 0.007 1 6 RS85 0.011 2 5
F4 D-T 2% SR ST B ) 4R 45 4E
Tab.4 Network features of target nodes in the D-T network
TR 7l EEE A 7l [BE-3 B Zlg BE3
JNK3 0.077 2 13 1RSI 0.0329 9 SREBP 0.002 1 3
ErkS 0. 065 4 12 TNF -« 0.028 8 8 GRB2 0.005 4 3
Bel2 0.065 1 12 eNOS 0.015 1 6 AMPK~y 0.000 6 2
IRS2 0.056 5 11 P70S6K 0.010 5 5 PI3K 0. 000 7 2
ACC2 0.053 1 11 JNK1 0.012 6 5 PKA 0. 000 1 1
LKB1 0.045 9 10 ERK2 0.009 8 5 INSR 0.000 1 1
mTOR 0.046 4 10 IKK 0. 006 4 4
MAPK 0.033 6 9 AMPKa 0.004 2 3
L phate-activated protein kinase, AMPK) J&—Fp7F 40
o AMPKyY ’ PPARa ¥ IS 3 NEn
S¥e =N ML P A R AR IO B O, TS A T
PI3K — il ERK2 —— PPAR
4 “}""‘mmp A s UL FPIE . JBRAR ARG T E o BFIEAE- S L Y
\ ERK1 /’ \ o — N S N A =%
N - ‘ _GRB2 H{Hﬂ:ﬁgﬁﬁ%%ﬁﬁ%ﬂg%m (FFAS) /ﬂ\ﬁi

Mapk -TNF-a

|
Akt
~~
INSR } PKA
_
JINK PI3K/AKt
T Unk2 eNOS 4 AN
KK A mTOR
o Bcl2
E2 Ho-EER%K

Fig.2 Target-pathway (T-P) network
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SCHREGE, A& ELFI S Y protopanaxadiolm . proto-
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senoside Rd1'"' | gypenoside LXIX'"' | ginsenoside
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oside-Ra0, ginsenoside Rf, ginsenoside-Ral | gin-
senoside-Ra2 | ginsenoside-Rsl 28 7 ™MULE M 2551
FRESE SAE RIBLE A 15— 2D Sk
WEFR IR T G L 2R I ( adenosine monophos-

WaZz, WlLL5| R s S E Ak, AMPK A
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HAEA TR, U] BE R NS s
By R APOTE AMPK 3 B% 1 E2A W i, H 25K
PR R — L RIE
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proliferation activated receptors, PPARs) J& 20 {4
90 A AR HW) ve B ok B A% 2 MR R TG b ) — 2K %
{1, PPARs 748 3 FIIEAY, 43514 PPARa, v,
8. PPARs J& 5 FR A Fl B 2 -1 5 22 (0 e sk 1y
. B, PPARs #3hC &) 1z b H T W R
ML IR SR AR 2 i R IR AR
PEXFHEAE R, TR 17 PAS BT S5XANE
B 0y 12 AN RUR T ASEOR BT, Uit
P& TTREAN S NS 08 1 B0 IR B 2R FIR T 10 T %,
LT 6.6 MEE WX —FYEK RA TNF-o
MES, 304 8 AFN12 A, BRI > i b
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PI3K 2B B 5 R A5 5 7 S iR AR 9K I
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Antidepressant activities of Tibetan medicine Zuotai in two mouse
depression models

ZHAO Jing'*®,  ZHANG Ming'*’,  GENG Lu-jing'*®, LI Cen'?, DU Yu-zhi'?,  WEI Li-xin'"*"
(1. Key Laboratory of Tibetan Medicine Research, Chinese Academy of Sciences, Xining 810001 , China; 2. Qinghai Provincial Key Laboratory of Tibetan
Medicine Pharmacology and Safety Evaluation; Northwest Institute of Plateaw Biology, Chinese Academy of Sciences, Xining 810001, China; 3. University
of Chinese Academy of Sciences, Betjing 100049, China)

ABSTRACT: AIM To use behavioral despair-tail suspension test (TST) model and chronic unpredictable mild
stress ( CUMS) model to evaluate the antidepressant activity of Tibetan medicine Zuotai (a mixture of HgS, sulfur,
eic. ). METHODS In 14-day treatment with Zuotai, the immobility time in TST, open field test (OFT) and ser-

um corticosterone ( CORT) level in KM mice in TST as behavioral despair model were measured to estimate the an-
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