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[Abstract] Objective: To explore the mechanism of modified Guipitang in the treatment of Yin-Fire
insomnia with anxiety with the help of network pharmacological analysis technology. Method: Traditional
Chinese Medicine Systems Pharmacology (TCMSP) was used to screen the main components and target genes
of modified Guipitang. GeneCards and Online Mendelian Inheritance in Man (OMIM ) were used to establish the

target gene sets of insomnia and anxiety. STRING 11.0 software was used to analyze the interaction between the
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overlapping genes, and Cytoscape 3.6.1 software analysis and Matthews correlation coefficient (MCC)
algorithm were used to screen the core genes. Based on the results of network analysis, 48 SD female rats were
randomly divided into blank control group, model group, eszopiclone tablets group (0.2 mg-kg"'-d"), modified
Guipitang low, medium, and high-dose groups (0.31, 1.25,5 g-kg'+d'). The model of insomnia with anxiety
was established by intraperitoneal injection of Para-chlorophenylalanine (PCPA) and these rats were treated with
corresponding drugs for 7 days. Then the frequency, time and distance of the activities were observed in the
experiment of autonomic activity. Real-time quantitative polymerase chain reaction (PCR) was used to detect the
mRNA expressions of proactivated protein kinase 8 (MAPKS8) , RAC-alpha serine/threonine protein kinase
(Aktl), mitogen-activated protein kinase 3 (MAPK3) and interleukin-6 (IL-6) in rat hippocampus. Result: A
total of 228 active compounds were screened from TCMSP database and 181 intersecting genes of diseases and
drugs were obtained by comparing with GeneCards and OMIM comprehensive database. 9 core genes, including
MAPK3, MAPKS8, Aktl and IL-6 were identified by STRING software and MCC algorithm. Animal
experiments showed that the number of activity times, time and distance of modified Guipitang in high and
medium dose groups were significantly lower than those in the model group. The high and middle dose groups of
modified Guipitang could significantly inhibit the mRNA expression of MAPK3, MAPKS, Aktl and IL-6 in
hippocampus (P<0.01) , while the low dose group had no significant effect. Conclusion: The mechanism of

modified Guipitang in treating Yin-fire insomnia with anxiety may be related to the regulation of MAPK3,

MAPKS, Aktl and IL-6 genes.
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11.0 25 4 22 H. WM 4% (https : //string-db.org/) ; ¥ ¢ S
& (Bioconductor, http : //www. bioconductor. org/) #¢
P& FE ; Cytoscape 3.6.1 It A< % 4 ; CytoHubba #fi f ;
Rx64 3.5.3 B A % 4+ ; UniProt (https : /www.uniprot.
org/ ) K dE 1% .
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1.3 25 5itH B RNA P B 50K 7 & (5
HCEAEYRHEARA A, #S YFXMO0013) ; 444
VB e B (VLo K 1 J 7t 4 250 A BR A A [ 25
- H20070069 ) 5 I A VA 49 2H 1 - AL 285 100 g, %
290 g, 2419 100 g, 25 150 g, K4 150 g, 1 A A
150 g, R &~ 150 g, il fl + 200 g, 2 ¥ 100 g Fl &
TR 100 g, H MUK R 5 4 25 M 45 58 LU AR o )
1=11,1:11,1:10,1:21,1:17,1:7,1:21,1:7,1:11
AL 70U 58 6 25 B4k e A BR A | L ik 5 4y
Wl K 19080042, 19100076, 19110144, 19080026,
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A L4t C6506) .
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VA 0T 4 52 B ALK B SE A BB R B BR T Table ! Primerseduences

TE 120 s N B9 [ &35 8l , 70 B Hom St 32 3 2l ik ) il FA(5-37) KB /bp

FIIE 2y 6 T 2 B MAPK3  Lif GGGAGGTGGAGGTGGTGAAGG 100

2.7 LB AEOLE & R A EE X (Real-time
PCR) # I ¥ & i MAPK3, MAPKS, Aktl, IL-6
mRNA £k I 5 5 RNA AY$2 B, FR AL, i A
ZH BRI, 2 L0 A PR E AJF I L 12 000 1+ min!
250 15 min, SR J5 B EVE bR ASCRS: I vk BE , -80 ©
CIRTF4 M . RNA ZEAT 005 5%y cDNA [ #2472
% B8 Hifair™ I 1 Strand ¢cDNA Synthesis SuperMix
for qPCR A & iy Ud W1 5 #E 47 o H 2D B8 - 4% Lb o) i
B 20 WL AR &R, E 85 °C 55,42 °C 15 min Y JX
N S B AT W F 45 K5 -80 °CAA 7 & . ¢cDNA
By 4 14 $% B Hieff™ gPCR SYBR GREEN Master
Muix J2t 1) &5 i 45 1 BB 2E 47 . e IR LL 91 B ) 20 pL
Y Real-time PCR JZ W AR F , R W A1k 30 B AP
I B2 2 94 °C 30 s, Fifi 5 22 R il By 94 °C 55, 1B K
B 60 °C 30 s, 3 40 96 A 1Y S i 280, S8 )5
Roche LightCycler*480 Il Real-time PCR % 4t #f 17
Posth ., GIW A T A TR (B ) O R
B, WER 1, R H Ih e 3 w2 I =8 (GAPDH) iy
W2 A BB 5 B R JH 2722905 vk

2.8 Gttt A B E i SPSS 19.0 B A i
FF AT a5 R UL xes FoR o [T TR S (W4l L
BB R 20 542 -HUR B 56 (2 4l m)

F2 MERVAREFG B RE RS (AT 10)
Table 2 Active constituents of modified Guipitang (top 10)

T GCTGAGCTGACCATGCCGTAC
MAPKS i TCTCAGCATCCGGTCTCTTCGC 122
it CTACAGCAGCCCAGAGGTCCAG
Aktl - GGCAGGAGGAGGAGACGATGG 109
T TTCATGGTCACACGGTGCTTGG
IL-6 Fii GGTGTTGCCTGCTGCCTTCC 134
T iif AGATGCCGTCGAGGATGTACCG
GAPDH  Fiif AGTTCAACGGCACAGTCAAGG 121

Fii# ACATACTCAGCACCAGCATCAC

HEAT 5 R0 B RS, P<0.05 O 22 SR 48 it o
3 £5

300 X0 R U5 G 3 9 4 A 3 DR B S 1) 43
£ OB>30% ,DL>0.18 /Y 551/ T , 7E TCMSP £ 45 /4
W, L0 3R M 2 F (quercetin) , I B & R
(wogonin) A S K 52 8 K (glycitein) 55 228 A 2 fk
By, W 2, O B AT SR R G/H A L 2
(PTGS2), 22 %4 J5U % fL 26 (1 8 (MAPKS) ,RAC-
a 22 F R /5 AR A O (Akt]) 55 235 A 25 W1 HE
B e R R AE TCMSP LAt v 25 B4 122 oh i
RE LAY 03 B 0 L P e 2k

J7 41 k&P 1D AL/ E2 s HIXEF & OB/% DL P
1 MOL000098 Hit 2 % (Quercetin) 302.25 46.43 0.28 Jb sy At
T A F
2 MOL002714  # % % (Baicalein) 270.25 33.52 021 W
3 MOL000422 111 Z& i (Kaempferol ) 286.25 41.88 0.24 b ey
4 MOL004328 Hh & 4 (Naringenin ) 272.27 59.29 0.21 e
5 MOL008400 K G # Z (Glycitein) 284.28 50.48 0.24 M+
6 MOL000358 B-4% {§ ¥ ( Beta-sitosterol ) 414.79 36.91 0.75 LI AT
7 MOL000072 88 1 AR P Il - 45 4L (8 B-ethoxy atractylenolide IIl ) 276.41 35.95 0.21 FAR
8 MOL001928 A2 N TR (Albiflorin_qt) 318.35 66.64 0.33 EES)
9 MOL000296 W A HE R AF JC (Hederagenin) 414.79 36.91 0.75 e
10 MOL001522 S-19 25 8 ( S-coclaurine ) 285.37 42.35 0.24 I

32 XEmEm MY R EREZHFN N AT
GeneCards Z& & 8085 i Fl OMIM & & B0 ¥ &, A3k
155 R MR AN A FE AR G L TR 3 381 4~ R R4
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Table 3 Intersection of drug genes and disease targets (top 10)
751 5t i PR

1 % 5% FlF AP-1(transcription factor AP-1) JUN

2 AT 51 I 3 G/H 4 i 2( Prostaglandin G/H synthase 2) PTGS2

3 M N Bz 2B K I F A(vascular endothelial growth factor A) VEGFA

4 B 4 J 45 11 9 (matrix metalloproteinase 9) MMP9

5 22 3 )5 3% Ak 4 1 #0583 (mitogen-activated protein kinase 3) MAPK3

6 22 34 )5 35 A6 2 11 I 8 (mitogen-activated protein kinase 8) MAPKS

7 "1 41} £ 3 -6 (interleukin-6) IL-6

8 11 41 Jf £ 3 -8 (interleukin-8) IL-8

9 2 D 2R KA FIR R 1 -3 ( Caspase-3) CASP3

10 RAC-a 22 % 2 /75 2 R 75 11 i i (R A C-alpha serine/threonine-protein kinase ) Aktl

3.3 X AR ELAE I 4% e A R A O R AT O R 4 R Y
-8t AE Kappa V435 0.4 B 454 T, 181 438 4k
JE PR B4 2 22 STRING 11.0 84420 #7445 T
Z 38 BEAEF Sy . 4 Cytoscape 3.6.1 MUAR {4
43 BT A MCC 53k i %, 15 381 7 22 B 4F H 3 53 76 11
10 i 2 A, 4 5 b Aktl, VEGFA, PTGS2, MMP9,
MAPKS, IL-8, 22 %4 5 1% {1k 25 11 ¥ 8% 3(MAPK3) , #%
K AP-1(JUN) , 14l il 4 % -6 (IL-6) Fl >} i 22
ik K 2 54 R 25 11 i -3 (Caspase-3 ) , 4% 45 5 2 ] 19 52
HAEM K Ei5 o7 WK 1, K 4,

3.4 XRE ARG 525 A R, B
ZH K BRLBY 1 Bl R B ()RR B R N 3 R (P<0.01) 5
R R, A A VT SR A IR A R b L )
21 R B TR Bl Uk B R) RN R R 3 R AR (P<

Fa4 BOEERTEMEKLSITFSH(B10)

Table 4 Core gene interaction network node scores (Top 10)

E1 10 Z0EERXEREE
Fig. 1 Interaction network diagram of 10 core genes

0.01) , i Bk I B 373 40K 7] ek 20 AH OC 48 b5 22 55 TS 12
B 5 AR VC T B AL H A, R U IR b | R
20 K BRI B U R B )R B R 25 R B R
X WS,

e s 2 Stk S KR o S TS
B 1A 2 e W3R
MAPKS8 JUN 0 0.788 0.9 0.985 0.999
JUN MAPK3 0 0.402 0.9 0.929 0.995
VEGFA MMP9 0 0 0.8 0.946 0.989
1L-6 1L-8 0.581 0 0 0.966 0.985
1L-6 JUN 0.053 0 0.9 0.850 0.984
VEGFA JUN 0.066 0.261 0.9 0.794 0.983
1L-6 MAPK3 0 0 0.9 0.771 0.976
JUN 1L-8 0.095 0.294 0.8 0.799 0971
Aktl Caspase-3 0.055 0.393 0 0.950 0.969
VEGFA Aktl 0.063 0.342 0 0.950 0.966
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x5 MKEARZX KRB EZBEHNZIE s, n=8)
Table 5 Effect of modified Guipitang on autonomous activities of rats(x+s,n=8)
21 5 M k/g-kg'-d! 1 B B 1 i 8] /s 1 3 P2 /em
25 - 3.25+0.71 72.38+7.69 883.25+55.01
LAY - 7.88+1.24" 105.38+10.65" 1254.63+73.05"
A 41 DE w 0.000 2 4.13+0.832 78.38+7.25% 890.37+60.572
0.31 7.50+0.93 102.63+8.11 1 218.63+80.60
ek = 7 1.25 4.25+0.892 79.88+5.57% 894.75+54.592)
5 3.63+0.742 76.63+6.70% 890.88+52.27%

W5 as YLV P<0.01; SR 4 HE45 2 P<0.01 .

3.5 XK B D4 4k MAPK3, MAPKS, Aktl Al
IL-6 mRNA RAWFEW 525 (4] R, B g
MAPK3, MAPKS, Aktl Fl IL-6 mRNA [ % i5 i %
T (P<0.01) . SBIRUZ L, A7 {4 D 5 B 4 DA %
TR VAR 7 L P R AL fig 3 [ IR MAPK3,

MAPKS, Aktl Fil IL-6 mRNA % ik (P<0.01) ., 547
U R ) 1R NS /=N L - )
MAPK3,MAPKS Fl IL-6 mRNA % ik 2 % L4 it
S R A 3 R AL Aktl mRNA B £ A =
T Ak VE L 4H (P<0.05) ., W3 6.

%6 hnWBRYAPEF 3T D h MAPK3,MAPKS, Aktl,IL-6 mRNA B &0 (¥+s,n=3)
Table 6 Effect of modified Guipitang on mRNA levels of MAPK3,MAPKS, Aktl and IL-6 in hippocampus (X+s5,n=3)

219 FH /g kg d! MAPK3 MAPKS Aktl IL-6
FEi Y - 5.55+1.09" 4.51£0.61" 9.17+1.09" 15.19+1.250
A {f VG T 0.000 2 1.14£0.152 2.08+0.48% 0.92+0.072 0.89+0.222
0.31 5.13+1.15 3.90+0.43 8.81:+0.49 13.93+2.08
ek = 8 1.25 1.46+0.202 2.65+0.38% 1.98+0.27» 1.90+0.36
5 2.09+0.132 2.71+£0.252 3.38+1.7329 2.96+0.07%

%5 1140 MAPK3, MAPKS, Aktl Fil IL-6 mRNA FHX] £ 3K 1; 525 A W VP<0.01; 5 HE RV 2P P<0.01; 5 47 {4 T8 5 B 41 1L

3 P<0.05,
4 itig

B KO i TR 97 e, RO OB A B
HE 55 L B BE AN 2 U 2 BE 2K R B AR B, R
IR — B BOR P SO o B K SRR Y & A A
I8 HE 3 T SRR AR B B K 0 Dy B, LA B A
Me, BUEELAR B 2 2R 5 R IR DL E , Y A
W, BT g R R A8 25 KT A D S5O T IR R
FRIL U AR AN I A D i 2 )
KR MR E YR DX ) G 2 T R R A R AE .
KRR, W T3 o AR AR R #
(B NE)z A, BB BHEKM
Ab B AOR AS El RS 2 A AR, B RS 2, B
JORZ, WL A 22 TR o A B CRECRs 38t 13 ) I
LA N TR B RO — 2
KT FEIRIT b BRI AR (A N2 ) 55
BT WU g 2 T SR B H R R S B
#h 25 A TR NI AR R 2, )
WAESMNEA A 20, 75 2, 0 - - 1
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