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Effect of Sleep-improvement and Mechanism of Yanwo Ejiao
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(1.Science and Technology Collaborating Center for Chinese Medicine, China Academy of Chinese Medical Sciences,
Beijing 100700, China;
2.China Science and Technology Department of National Administration of Traditional Chinese Medicine,
Beijing 100027, China)

Abstract: Objective: To evaluate improvement of sleep function and mechanism of Yanwo Ejiao compound in mice.
Methods: Balb-c mice were randomly assigned to five groups: A blank control group, a positive drug group, and three
Yanwo Ejiao compound groups receiving low (5 g/kg), medium (10 g/kg), and high (20 g/kg) doses. The compound was
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administered once daily for 30 consecutive days. Sleep improvement was assessed by direct sleep test, subthreshold dose

hypnosis test with pentobarbital sodium, pentobarbital sodium-induced sleep time extension test, and barbital sodium sleep

latency test. Additionally, network pharmacology methods were employed to preliminarily investigate the compound's

potential mechanism. To validate the findings, enzyme-linked immunosorbent assay kits were used to measure brain levels
of 5-hydroxytryptamine (5-HT), dopamine (DA), tryptophan hydroxylase (TPH), and y-aminobutyric acid (GABA).
Results: Yanwo Ejiao compound did not induce mice directly into a hypnotic state, but significantly improved sleep quality

in mice. Compared to the blank control group, the low, medium, and high-dose groups increased the sleep rate by 50%,

70%, and 80%, respectively. Three Yanwo Ejiao compound groups significantly prolonged pentobarbital sodium-induced

sleep time (P<0.01). The medium and high-dose groups also significantly reduced sleep latency (P<0.05 or P<0.01).

Network pharmacology analysis suggested that the compound improved sleep by modulating neurotransmitter synaptic

pathways, including those of 5S-HT, GABA, and DA. Experimental data confirmed that, compared to the control group, the

medium and high-dose group significantly increased TPH levels (P<0.01 or P<0.05) and three compound groups elevated

5-HT and GABA levels in brain tissue (P<0.01 or P<0.05). Besides, three Yanwo Ejiao compound groups significantly

decreased DA content (P<0.01). Conclusion: Yanwo Ejiao compound exerts a notable sleep-improvement effect in mice,

primarily through the regulation of synaptic pathways involving neurotransmitters such as 5-HT, GABA, and DA.

Key words: Yanwo Ejiao compound; sleep improvement; mechanism; network pharmacology
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=98% 4li fiF ) . 1l 4% Wy (L 5 C26J8Y38642, =
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98% 2lifE) _LGEA AR A RS Al G H 2
BNOOPHTaE, 5. 20170611) B RAEYE RS
BN F; IR G 1 mg, L5 240508) 11
AAF L 254 BR 2N /5 B b 240 (S A 4, i 5.
570471) JEETHLIER AL T2 A R AT P 3t
LAYERE REETT R R N SR ik
(5-HT) BB G2 S Akl & (5 02410291) . /MR
Z I (DA) BB G e 43 ARl & (5. 202410)

I E IR AR AT BRAF] /N -2 3L TR (GABA)
ELISA &5 & (-5 202410) . /MNRAOERRERLL
B (TPH) ELISA A7 & (#k5: 202409) bt
R R R 2GR AT BR AN F s 2% (aiali) |
fi% (>99.99% 4 J&F ) ThermoFisher Scientific 2\ &l ;
ToIK 2 BE(>99.5% 4lifE, s3pral)  REERE2#I
) s A A AgK BN PE S TR BRA H]

BT25S B, FRKIF-CRH5EE 0.01 mg) fEEZEZF)
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B e 52 J7 il 25 FEVUTES: | R RE £47. B A
BRI BeAe IR ST 1LZh . AR S i
e, FLHC 7 AR BUR A J5 BHLEs 156 g, LA 10 fi%
KR ZFEE 2 WK, B:IK 1 h, it 3k, & IFEHBOR
1. Bt iee e, FHIEIK 50 °C JEfk. Messime s
80~100 H 4iAy, H 3 fFildsK 50 C =L 2 h 5 5
PEAR IS BB A2 N A 10 fiF /K B R 2 ¥k,
W1 h, B1UE, GIFREOR 2. TRGHEIEGR 1 FIE2E
W 2, #£ 50 °C. —0.08 Mpa ELZs i =W 48, i & T
50 °C /KIBZEZFIEAIRL) 100 mL,

FHE 53 BT e 52 7 TRE T U W A B AR PR
05% P R4 EMNBEIRIRE T KA E R
1 g/mL FTREME 200 mL, BUE &2 0.5% B FLLT
Y ZLENFRRE, 153 0.5 g/mL Fl 0.25 g/mL TR E WK,
1. 0.5 i1 0.25 g/mL 43 3IVE K& o AR HE E
W, T 4 °C fiffisH.

SR S MR A B R RIS e,
BERYRE, VST 33.33 mL 0.5% #% F FELT 4E AN WK

Hh, il e R 0.03 mg/mL FTRE

1.2.1.2 4r#5%#H  Balb-c /MNEIEL 50 K, BiHL
h 52, SR A AR (4 T 288K« BHPEZG2H (32
FHIMEA, 0.3 mg/kg) FIFHESS B JREAZ T2 . FHess Bl e i
Ir R 2y E R, B SRR, 5350 S FRe e BT Re
ST 2H (5 g/kg)  HFRIEZL(10 g/kg) . it i
2H(20 g/kg) o HRRAE B IAFN 10 mL/kg, ELEHEH
30 do B RN A5 2H /)N B — FBRE 1T 100 CREAAORS AIPER S
JEBBHU . XFFMFRY N SRR POK R A TJAE
ToAR) A TSI IC S, . TELZNHT . 4525 14 d Al
B4 R 53 IR E IO SR LH/ N U R, OF HAESS
S BN L L B I i, TR EE A, AR
NEZSFEEL, NEASHE 5=/l B s/ /N A EE < 100
1.2.2 Balb-c /D EREEIRSZE =35 CHk [2,14-15]
S B0 7 1%, PO IHE T ] e 5 T X6k /) Bl B IS P i 5
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INERUR T Y BRI IS o LS4 %) Bl LE SR O R
b 60 s H g i A HEAR, #1152 5HR S RN R 34k
W LSS LA BESIE A F BOBERR A ], ATEAL
FHEET BRI Ty A X/ N A T AR IRCR
1.2.2.2 JRE L ZANE R E AR /NEURIK
#5245 30 min J&, DA 30 mg/kg & (LI/NFARETT, /)N
FRL 80%~90% A AR &5 ) JIB I T 5 G 2 FU 2240, LA
BIE R AHE S 60 s VE S ARRFI bR, LAFHE S5
PRI HEIRZE O . UL SR A5 20/ B B IR 4R 2 Fip
(1] (PR TE 52 591 2 22 0 S5 PR g s ] ) , 540 e
A3

1.2.2.3 M L ZAAREIR I A SEC S8 /NEROR IR
#4524 30 min Ji, LA 50 mg/kg FE (LU NIRRT, /N
L 100% A B ATE RIS HF [R] AN 1) IR Jis 332 53 8 B2 e 22
M, WESIE SR A5 2H /)N BR Uy i B =z B[] (R E S ST
R 2 B0 IE S SRR I Ta) ), FFEA 7% 2H 6] BRI e 1)
.

1.2.2.4 LG 2Z 90 BE ARG AR I 52 80 R4 2y
30 min J5, LA 230 mg/kg 75 (LA EUAR R T, /N
100% A B ) B i 32 550 B2 Ll 2z 4, LR TE S S0 71 2%
60 s FEPR, 10 RN T 28/ )N BUBH LE S ST 2< 22 [
PR EST AR A BRIV ORI, Lhdse BHH: 245 2H AN SIE 5oy 2H REE R
R 2259

1.2.3 HEEBORAH O -5 47 HE 1% (ultra performa-
nce liquid chromatography-high resolution mass
spectrometry, UPLC-HRMS ) % 5 70855 Bl 152 52 5 P Y
FEA AT

12.3.1 @issrF  (aj$hi: ACQUITY BEH C4 4
% FE (2.1 mm>x100 mm, 1.7 pm); #shtH: AfH(Z
i) -B AH(0.1% HIAR-7K ) s B EEGEML: 0~1 min, 95%
B—90% B; 1~4 min, 90% B—85% B; 4~18 min,
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85% B— 70% B; 18~24 min, 70% B—60% B; 24~
28 min, 60% B— 50% B; 28~31 min, 50% B—35%
B; 31~35 min, 35% B—25% B; 35~40 min, 25%
B—15% Bj; 40~45 min, 15% B—10% B; 45~50 min,
10% B—5% B; 50~52 min, 5% B, #£iE 35 C, Hiik
0.30 mL/min, #4£5 8 pl.

1.2.3.2 Jigsft  Ammiss g (HESD), 1E. &

TFARE AL AT Y0 Bl m/z 100~1500; W% 55 L

JE+3.8 kV(IEE T30 | —3.2 k(B A ) ; 4

KR T 35 Pas Rl B K JT 15 Pas Bl B AR E

300 °C; B TALHIAE RS 350 °C; Full MS/dd-MS? 4
A5 30, Full MS 43 3 3 70000, dd-MS? 43 #f R
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1.2.4.1 FHEEE P IE 2 J7 v A2 AV B A5 T

M FFH PubChem 4 22 A 5 B %6 2 18 TE L 4319
SMILES %=, £ A Swiss Target Prediction 3 &, DA
“Homo sapiens” e BEFN, T4 a% v #EAE

AN

1.2.4.2 WCAE 5l IR AH SC ) B Nl i B

GeneCards ZUIE 2 L) “insomnia” {E & &8 A k6 2R O

AIRAH SCHELT o

1.2.43 MFEEA-FEHMAETAEHPPD ML FIH

Venny 43T TR 53 H0 5 5 S AR 25 BOAC 4., I T2
il Venny El . I gR B B 57 -9 S8 AL HE AU A
STRING 12.0 ZHaZET, PrFhies A “Homo sapiens”,
e/ AHVE FH BI{E 3 2 M “high confidence” (>0.7),

HAR B B RO AR RS, R4S 85 -2 A B AR

(protein-protein interaction, PPI) & 5 . K445 SRk —

£F N Cytoscape 3.9.1 FAF#ATHF M= 0BT I A4 1
PPI %%, H-FFH Cytoscape {fifZ} MCODE X} PPI [
LKA TR ISH AT RERE L

1.2.4.4 SCHNE S DIHE S B T Bk

A BRI A Metascape 55, 0 IEA T H 22509
FLH RIS (GO) 5 pr #R Sk 5 55 Bk R 20 | B4 15

(Kyoto Encyclopedia of Genes and Genomes, KEGG)
BTN, PFEE “Homo sapiens”, fifi bR E A

P<0.01.

1.2.5 /DNEIGHLUHSEFE PRI E

1.2.5.1 WAERGZY FIGWE BB : B e 4 sl i/ )

FRURRIR i, T ST TR b B, 508 L Pieed, M SETRS

AbR TV RS TE R BY T, A5 FH BN Ot 2 5%

B, SRR R, e PR it/ U b R i DA s

T s VE VR B U A BERR R, B 4 °C AR
KIS whise, DA A A= T . SR FH R4
R T A L 2R T 1 Z2 457K 51 B3 B kg 2O A
WA AT, A 3 £k (m/v)4 °C ZAEFER K VK
WA B0 SR B R BB, B
10 min £ 45 (3000~4000 r/min, 4 °C); W4 5K :
AFAMREE VB, o2 B I ES A H, S5
— ORI, HoiAx—20 °C B A S

1.2.5.2 5-HT. TPH. GABA. DA & &l &E ¥
FEIRE & (L 2R 51 5 W0 Me/NBRL 5-HT bnife
& (0, 15, 30, 60, 120, 240 pg/mL) . TPH &z # i
(0. 6.25, 12.5, 25, 50, 100 pg/mL) . GABA FrifE
(0.0.5.1.2.4., 8 umol/L) . DA #r#fE/fi#H(0. 3. 6. 12,
24, 48 pg/mL) 43 B$% B8 ELISA A A BRI 52 H 5-
HT. TPH., GABA. DA &% . 5-HT., TPH. GABA,
DA Mg i AR B AR 2D TR B S bR B E TR
B BEAT, WV 5 7E 450 nm 37 K AL I 52 45 FL Y
OD fH. PIFSHRifEsh i BEBE i AL R, OD {E M9\
ARBR, A bRifE R ZR B ISy R, S-HT ARk
1 DA Fr #E #l 28 - y=0.005x—0.0462( R*>=0.9942) Il
y=0.043x+0.0236( R>=0.9914) ; TPH #x #E il £k Fn
GABA PR y=0.0202x+0.1481( R?>=0.9763) I
y=0.1944x+0.1511(R?*=0.9461)
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P 2 25 31 22 5 HE R 5 T A AL O 4
GeneCards %0 #i& J& ( https://www.genecards.org/) .
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(https://cn.string-db.org/) . Cytoscape( Version 3.9.1)
s AT AL Bk 14 . Metascape *F- 75 ( http://meta-
scape.org/gp/index.html) . SEit4rHrRH IMP ‘&
SZER (SAS Institute Inc., A 16.0.0), T & 7R
X4s FRoN, 2 2H W) Lh 3R 7 2843 Fr L3 ¥l LA
P<0.05(*)F1 P<0.01(**) Z=5A geitri L.
2 HERERHR
2.1 FRBSMREFNE /)RR
2.1.1 FEEPIEE &/ NRIRTE S ansk 1 T
TN, 45 2T A5 /) BRI iR AR O W 2 vk 22 = (P>
0.05); HEH 4525 14 d Fl1 30 d )&, 545 A4 LE, £547/)

F 1 HZN/NRIEER R (n=10)

Table 1 Effect of administration on body weight of mice
(n=10)
215 0d(g) 14 d(g) 30d(g)
2 H4 22.90+0.63 26.11+0.89 29.70+0.68
PR 24520 22.75+0.50 26.33%0.70 29.61+0.65
R A 21.94+0.76 26.30+0.79 29.87+0.87
rhl A 22.78+0.64 26.42+0.73 30.08+0.75
fiilReE! 23.02+0.49 26.11+0.59 29.81+0.72
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2025 4 10 A

FRUAEE 34 T W 3 PRI (P>0.05) . SEEG S5 R ks BH
PG ZH AN =~ FR e 2H i e Bs B JRe 52 07 X/ N BRI R G
W52

2.1.2 #EEs e A2 T ks BRNE AR AR B ng s an
2 2 R, 252 30 d i, A AUV RBURSHOIR S R4, B
FOCPE, RNV SRR S YUK EIIENR, H
TEHET /N HRASZH RO IEL B I IR EA TR
i, SRS PR RO T . SEIRS R o, S A
L, BHP2G 2 AN =77 B 2H Y 3He 3 BT Jse 52 T 68 /)N BRI
TR HIYTC AR o HEES B A Ty XN B
FIERS R B A RN, (AU T AN 722 4tk

F 2 e PR /N RAE AR R R (n=10)
Table 2  Effect of Yanwo Ejiao compound on organ index
of mice (n=10)

4 DWERERC FFRERERL BNERRRC MRS iHERAK
M 4.92£023 40.0242.24 14.69+0.74 5.28+0.36 15.07+0.77
FHPEZH2H 4.8540.31 38.5042.42 14.40£1.03 531+0.44 15.39+1.11
A2 4934032 37.67+3.98 13.62£1.16 5.13+0.48 14.83%1.12
PRI 4694042 38.87+4.58 14.51£1.16 5.01+0.59 14.75+0.70
FIRZE 5.0940.53 39.9624.20 14.73+0.83 5.24+0.55 15.41£1.13

2.1.3 SRS ol B B AR 052 ) AR SE
X/ INERIEA T T eSS BRI A A HE B AL, A ELS 2
J& 60 min WEL T /NFAYREIRAR L . 4558 TR, 4541
NI SRR BLIE R, R ULBHAE S S O B S, A BiE
KR 0% TLYGLE R WoR, FHEES B 7 - A el
11375 5 /0N B 422 A B IR 250006 s 2] i 36 e IR )
R

2.1.4 FEES B AL %ok /N BUSG EL Eb 224 B 7R A
AR SCEGZE SRR 3 Fras, 25 4/ B BEAR
2K 10%, FHMHEZ52H 04/ BRBEIR IR B T 90%, TMHE
8 IRJ e 52 RGSRI A . H R R e 7 2 A4 /) L ARG
KA HN N 60%. 80% Fll 90%. 525 P Xt REZH AH L,
FHEES BTSSR A A0S BRI AR 2 55
SIPEE T 50%. 70% Al 80%. HI&GEHR A%, =7
2 Y HE S BT e A2 T Y REE A RECHRE v /)N BRI B IR %,
It HX — R R 7 R B g s, SR P Y
TR

# 3 BB /I SRS BE 22 TR A R 5 )
Table 3  Effect of Yanwo Ejiao compound on subthreshold
hypnosis of pentobarbital sodium induced sleep of mice

2151 ANREEE () BEIR/DNEACE(H) BRIRER(%)
25 H4 10 1 10
PHPEZ2H 10 9 90
IF 4 10 6 60
LebnlR el 10 8 80
f=Bil e 10 9 90

2.1.5 FEwg Pl A 7 X /N BRUAE T 22k A RS s 7] S
KA a3k 4 Fros, AT 25 4, FHTEZS 4L
RAS[RIFR R eSS BT 52 J7 25 252 (kL P L sl )

P RN T /N BB B RR S E] (P<0.01) o 3XBE4y
24 2H 43 9 e B BRS Bsf 8] ZE 1 T 1.50., 0.81. 1.11 il
2.00 %, A, 1N B HIE I A 1] B 2k K 5 3 s BT Jie 55
J7 B S IR

2% 4 TP XN BN B L e ARG 1] FE < ) 52 )

Table 4 Effect of Yanwo Ejiao compound on prolonging
the sleep time induced by pentobarbital sodium in mice

A5 NEREC (R BRI/ R () BEAREE (%) FEAR AR E] (min)

24l 10 9 90 26.07+8.55
A2 10 10 100 65.26+15.45™
[BSnlRreEl 10 10 100 47.16+10.39"
abnlf el 10 9 90 55.08+9.51""
=ikl 10 10 100 78.25+18.34™

e S AL, **3FmP<0.01,

2.1.6  FHEBFBATIE A2 Jy ok /)N BRUE bl 224 e IR v ER H 1)
S AN 5 i, 555 HA AR b, B2 DL K
v R (A FRE S BT IS 5 T 4 2 2 3 W SE AR T /N
B BRI IR (P<0.05 Bk P<0.01) . 2R, 57 =
e AT i 42 T 2EL /) BB RIS PR AR 300 A 4 e AV FH I A
3 (P>0.05) . FHPEZGLH LI | i 70 JHE 5% BT JRe
52 J7 20 53 K R AR P AR AR 48 T 39.0%. 22.6% Fil
36.3%. AHFTELEI IR, MeHs BT e 2 RE IH i 4
ANV iR VN C S s B (e f i e

5 MesmB ey /B L 2 A R T RS 4
Table 5 Effect of Yanwo Ejiao compound on sleep latency
of mice induced by barbital sodium

a5 AN e ﬁjﬁﬁﬁd\ﬁ?\ AR ﬁﬁﬁgfﬁ*ﬁﬁ;ﬁ
(H) Hok () (%) ki) (min)
2 H4 10 9 90 5.23+1.15
PR 24520 10 10 100 3.19+0.39™
5 10 10 100 4.33+0.57
R 10 10 100 4.05+0.67°
A 10 10 100 3.33+0.75"

HE: FIZS IR EL, *RP<0.05, *+F R P<0.01, £7[H]

AT I eI, e s Bl i &2 7 X /)N BB IR 1y i L
A I GEAE T, [RIBsEAS S i /) BRAAR 35 AN i 3
B [AIEUEI TR e 4t . X AN HiEss
F/INEREAR, P &I AR 5 [ 7 R A AERIR S ok
KAENVEM . A, il eAE e H MR R P T i
AR, B4, ASTH S SOk b 56T 80 B 24 e
AR AH 22 5 R 17181 AR5 3T SCRIRAIF 9 AT 512
SGUGTIE, W5 G U240 B S AR S50 ol 30 mg/
kg(80%~90% 14 /)~ Bl BH 1E S S AN T 2<) A B Lb 22
£ X /N BB ARG BSF (] SE K S 56 9] 5 O 50 mg/kg
(100% 14/)> ERBERR, 1H FRRR A TE) A ) S50 3 A7) .
2.2 UPLC-HRMS iSRS S ER S

K Xcalibur 4.0 A4 3847 BT RSB R AE 5 57
BT, 388 b ST SR R A3 AT (B B8 RN e ) L %)
T S AR B TR () XF Eb, DA R 225 SCRiK [19—21] F11
OTCML ##ig 2 LbXF, FH1E Bl Xcalibur 4.0 R EEXT 5
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AT A TR ERAR X 23 BRI, e Hratens
71 A ess o), AIE 2SRRIy . A LIRS
g1 SR . iR IS RIS RS
HABSETRI N ST o Ao e 25 RANEE 6 Jos . fif

(=]

%% 6 UPLC-HRMS ff e 53 Bl s & )5 fb 24 43

Bl S TT A2l IS, PSP A 45 25 Bl
TS5, Dy PN aRe s Bl fise 52 A MR A4 FHAT L)
BEE T BREEA, 527 X st s i il HEEIHEST
BT fise 52 T ke /) B R D28 o 4 T kil

Table 6 Identification of chemical constituents in Yanwo Ejiao compound by UPLC-HRMS
5 tg(min)  WEHFETUE  BEFIEA o3 2 (ppm) R BT DA
1 0.76 156.0766 [M+H]' C¢Hy0O,N; -1.109 110.07, 95.06 HEATR
2 0.76 175.1187 [M+H]' CH,, 0N, -1.212 158.09, 116.07, 70.07, 60.06 hi =R
3 0.85 118.0864 [M+H]" CsH,,NO, 1.057 59.07, 58.07 [N
4 0.87 136.0618 [M+H] CsHN; 0.207 119.04, 94.04 JIR GRS
5 0.90 152.0566 [M+H] CsHSON; -0.700 135.03, 128.05, 110.04 g
6 0.96 191.0188 [M-H] C¢H,0; 1.052 111.01, 87.01, 85.03 FrAETR
7 0.97 132.1019 [M+H]" C¢H3NO, -0.191 86.10 SEAR
8 0.97 268.1036 [M+H] C,oH;3N50, -1.680 136.06 738
9 1.10 132.1018 [M+H]" C¢H;NO, —0.494 86.10 SR
10 1.10 182.0809 [M+H]* CoH, NO; -1.317 165.05, 136.08, 123.04, 119.05 1k R
11 1.10 284.0983 [M+H] C,oH305N; -2.165 152.06, 135.03 5
12 1.73 218.1029 [M-H]" C"?/I;ISSS' 2.801 146.08, 88.04, 71.05 Z RS
13 3.41 353.0880 [M-H]" C,¢H,50, 3.516 191.06, 179.04, 135.05 S
14 3.51 151.0390 [M+H]* C¢H,0, 0.128 134.06, 125.06, 111.04, 93.03, 65.04 FEHE
15 3.83 456.1514 [M-H] C,H,,NO, | 3.054 323.10, 221.07, 179.06, 161.04 WA
16 481 340.1037  [M+COOH]  C,,H;;,O,N 3.049 188.06, 161.04, 101.02, 71.01 P RARY
17 4.87 353.0879 [M-H] C,6H,50, 3.431 191.06, 179.04, 173.05, 135.05 IR
18 4.97 289.0719 [M-H] C,sH,,04 1.205 245.08, 203.07, 123.04, 109.03 LA
19 5.19 353.0879 [M-H] Cy¢H,50, 3.431 191.06 LR
20 524 293.0290 [M+H] C,5HgOq -0.593 247.02,219.03, 191.03, 163.04 VLIV NI
21 5.43 577.1351 [M-H] CyoHy601, 1.867 451.10, 425'?3’5%027'08’ 289.07, JRAEH B,
22 5.94 179.0341 [M-H] C,H 0, 1.032 135.05 UG 3l
23 5.99 153.0547 [M+H]" CH,0, 0.069 125.06, 111.04, 93.03, 65.04 REEE
24 8.94 627.1553 [M+H]* CyH340,5 -0.306 303.05 Wﬁﬁ)(}/j(}%f}ﬁgﬁfﬁ Htk
25 9.08 627.1549 [M+H] CyH3,0y4 -0.666 303.05 Wi B 2 -3-O- M A
26 9.09 193.0497 [M-H]® CyoH,004 0.905 178.03, 149.06, 134.04 P2 AR
27 10.46 187.0966 [M-H] CoH, 40, 0.612 169.09, 125.10, 97.07 T
28 10.51 287.0545 [M+H] C,sH,,O¢ -1.688 153.02, 121.03 L1 SR AR
29 10.53 609.1466 [M-H] Cy;Hy046 1.539 284.03, 255.03, 227.03 TR AR A
30 10.63 300.9988 [M-H]® C,,HOq4 3.045 284.00, 257.01, 245.01, 229.01 BEAETR
31 10.93 609.1466 [M-H]" CyH3046 1.599 300.03, 271.03, 255.03, 151.00 T
32 11.50 465.1026 [M+H] C,H,04, -0.152 303.05, 229.05 LAy
33 11.67 465.1025 [M+H]" C, H,00,, -0.272 303.05, 229.05 ey NEN
34 12.25 441.0827 [M-H] Cy,H 0y 2.509 289.07, 169.01, 125.02 IR BT TRRAER
35 12.60 287.0545 [M+H]' C,sH,,04 -1.897 153.02, 121.03 PSR ialuS
36 13.00 435.0917 [M+H]' CyoH,501; -0.448 303.05, 229.05 Wit Bz 223-0-a-L-Blhr {ATpE
37 13.39 449.1073 [M+H]* Cy Hy0,, -0.538 287.05, 153.02, 85.03 LAY
38 14.28 8454915  [M+COOH]  C,H,0,, 2,540 799:49, 637.43. 475.38, 179.06. AZ A Rgl?
39 14.54 9915503  [M+COOH]  C,Hg,0 3.095 799.49, 637-‘1‘2’1%755-38’ 179.06, ABEARe *
40 15.02 419.0968 [M+H]" CyHg0yg —0.503 287.05 1LZE 3 3-0-0-L-Fl RiA(TBEH
41 15.20 287.0545 [M+H]" C,sH,,Og -1.897 153.02, 121.03 LLiZR B SR A
'y} 19.03 799.4858 [M-H] C,H;,0,, 2435 653.43, 635.42,491.37, 161.04 PASEHF1L
43 19.91 285.0406 [M-H] C,sH,,04 4299 175.04, 151.00, 133.03 PN
44 20.62 301.0718 [M-H] C6H,,04 3.605 191.03, 179.03, 151.00, 125.02 R B2 % et
45 20.79 301.0353 [M-H]" C,5H,40, 3.325 178.90, 151.00, 121.03, 107.01 Mt R
46 20.86 301.0354 [M-H] C,sH,40, 3.624 178.90, 151.00, 121.03, 107.01 RUME
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HRe
T tg(min)  MESFEFIE  BFHR 43 ¥k %24 (ppm) WHET Y s
47 21.38 595.1439 [M-H] C3oHy015 —0.757 287.05, 147.04 ‘“§§§§Z§§$EE%%§%§%§§?E*
48 21.82 1107.59 [M-H] Cy4Hgy0y5 0.366 945.55, 783.50, 621.44, 459.39 AZBHRb1?
49 22.09 829.4970  [M+COOH]”  C,H;,0 5 3.077 637.43, 619.42, 475.38, 391.29 ASB1Rg2
50 23.94 991.5501  [M+COOH]"  CyHg,0p4 2.853 783.49, 621.44, 459.39, 375.29 AZ AR
51 2425 269.0456 [M-H]" C,sH,,05 4.349 225.06, 151.00, 149.02, 117.03 R
52 24.40 403.1381 [M+H]" C,,H,,04 —0.684 373.09, 327.09, 211.02, 183.03 JIBREZ R
53 24.68 991.5502  [M+COOH]"  CyHg,0p4 3.035 783.49, 621.44, 323.10, 221.07 LM ARTFX VI
54 24.88 793.4391 [M-H]" C,He Oy 2.782 631.39, 569.38, 497.37, 455.35 1B 11Va
55 25.19 287.0544 [M+H]" C,sH,,04 -2.106 153.02, 121.03 Lz
56 27.12 829.4968  [M+COOH]”  C,H,,0p5 2.932 621.44, 459.38, 380.07 ASBIHF2
57 28.76 829.4967  [M+COOH]”  C,H,,0, 2414 621.43, 459.39, 375.29 AZS B 1iRe3
58 28.94 829.4968  [M+COOH]  C,H,,0,5 2932 621.43, 459.38, 336.37 NS BHRgFK
59 29.38 279.2312 [M+H]" C,gH;,0, —2.244 149.02, 95.09, 81.07, 67.05 a-MEJFRAR
60 29.50 513.32214 [M-H] Cy,Hy04 2.093 481.33,466.31, 452.28 REEHTR F
61 29.94 497.3274 [M-H]” C;,H,405 2.491 419.3 REEFRA SR A
62 3227 4833116 [M-H] CyoH,,05 2233 409.27, 365.28 REE LB
63 32.42 279.2313 [M+H]" CyH;3,0, -2.137 137.13, 95.09, 81.07, 67.05 o~ IRRIR S FA 1k
64 32.91 497.3276 [M-H] CyH,05 2813 423.29 IREHIRA
65 33.78 279.2314 [M+H]" CyH3,0, -1.815 147.11, 95.09, 81.07, 67.05 o~ IRRIR S Ha 1
66 33.81 485.3618 [M+H]* Cy,Hyg0, -1.476 467.35,449.34, 311.24, 293.23 B
67 33.88 4733618 [M+H]" C3oHyg04 -1.577 437.34,409.35, 249.18, 203.18 LR
68 35.47 515.3722 [M+H]" C3,H(O5 -1.768 437.34,295.24,173.13, 121.10 3'0'24%%'%?%%%@4}6&
69 36.30 529.3381 [M+H]* Cy3Hs,05 -1.306 511.38, 451.36, 355.26, 295.24 TREIR
70 37.36 279.2328 [M-H]” C,H;,0, 3.450 261.22, 231.06, 96.96 RIAT: 7
71 38.61 299.2591 [M-H]” C,5H;605 3.303 281.25,253.25,225.22 TSR
i afR R 2t AR S AT E
23 PRGNS R 7T SRR AL LR ey,
2.3.1 e BT A2 7 B ot MEBR AL A BT 0 1k s —at

UPLC-HRMS % 5E ) fb 2% il 73 i SMILES 5 [ 4&
% Swiss Target Prediction ZH# 4%, T ELAE FH#E &5
H-RBREE, 155 855 MBELELWIVE MR AT, XN
50 &M 2H 43 RIS EE AR B1] 6256 - J IR B A5 .
i 855 IEWHL NS 6256 ACHRBE S USSR, IF4:
#l Venny [&l, 1531 249 254)- P 3 EE S (] 1),

6007

(87.5%)

Bl 1 ¥ESAEICH Venny
Fig.1 Target-related Venny diagram

2.3.2 ZCHEREATL PPI M4 AR E T aniEl 2 B,
A PPT 4% i /s A0 & 214 717 250 FT 1598 2%
o FFNFHTIEAS B EEAEET 10 A2 R, 4351
TP53. IL6. TNF. GAPDH. NFKBI. ESRI. MMP9

B2 SCHERL PPI A
Fig.2 Key target PPI diagram
HIFIA., STATI . ALB. iXSEILPR AT BRI MEES bl i 5L
D7 IR T SR MR 9 SCEE SE N . SR Cytoscape i F
MCODE X PPI [ 3E4 7 SRISAH s DR . il
degree cutoff {H =2, K-core>4 PR ilill &40 1k i 6 4~
AL, B BRI HR ) S A Metascape 1E
KEGG {5 Z il #0Mr o SCARHE 55 PPL 28 53 BT i
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7N, e RS B i B2 7 e I RS Y A G PP

GABA 5% fit(GABAergic synapse) . 5-¥ 0l HESR
fith ( Serotonergic synapse) Fll £ [ Ji% GE 2 fih ( Dopa-
minergic synapse )55 J L ZAH S 4

2.3.3 SN YIRE SIE T RSB S A

RS A Metascape “F-5 (http://metascape.org/gp/index.
html), 435 #4773 E T T RE 538 B0 & T -

30 B R AR R B, S S R AR AR 120 SRS
(P<0.01), ‘2R HEAA AT 20 59w 23l B an & 3 s .
GO EESHT A, FU A W RTE 173 KAy
(BP) . 14 Z4U8ZH 53 (CC) . 6 543 T UIHE(MF) I
(P<0.01). iEEXF AR 2 PP 2K P 345 A 32
AR AT RS RN 43T, (8] 3 4T At AT SR AL
F% Serotonergic synapse Fll Dopaminergic synapse
PR, IXE—2E U 0 LA PP S A G i B 7T R

ST FHE T BT e A A I A AV FH A B o HAth e

BRI 55 S HRAE O, (HLEE Shy 3 P S B R T S PR 43
A L, B 52 IRAA I HE, PIHAS i o8 5 A

SEEIX PR -

AGE-RAGE signaling pathway in diabetic complications
Central carbon metabolism in cancer
Neuroactive ligand-receptor interaction [ ]
HIF-1 signaling pathway °
Serotonergic synapse .
Calcium signaling pathway
Lipid and atherosclerosis
cAMP signaling pathway Count
Thyroid hormone signaling pathway . ® 20
T cell receptor signaling pathway . ® 30
Dopaminergic synapse . @ 40
¢GMP-PKG signaling pathway . @ 50
Fluid shear stress and atherosclerosis . @ 60
. Tran.scription.al xnisrggulation in cancer . neglog,, P value
Chemical carcinogenesis-reactive oxygen species . -
Chemical carcinogenesis-receptor activation . 60
Ras signaling pathway . 40
PI3K-Akt signaling pathway °
Rapl signaling pathway { « - 20
MAPK signaling pathway { ® i
0.10 0.15
GeneRatio

K3 e R A
Fig.3 Bubble in enrichment analysis of pathway

2.3.4 Hior-H0 A E B LE FETELE ST A AR AT,
FUiH - A Cytoscape H1, A4 2 “ plig3- S HE A 1 -l
BT PR, W 4. B4y - O S o5 -3E B 4465 HH
317 A7 A B, AL FE 48 A4 B 43, 20 4% [
249 A, AR S SR RS 3R, AT e
RN, AT SRR . B Cytoscape X
ZEHEA T 2D R F NS, DOMTAR 889 s B
B, JHCH BE(E HEA AT 1Y Al o3 J2 19 201 ( Tyrosine) .
5E 3R (Leucine) . 5758 2R (Isoleucine) . NS4
Rb1(Ginsenoside Rb1) . 212 (L-Histidine) . &LA
2 R4 F11( Pseudoginsenoside F11) . A = B F
Rd( Ginsenoside Rd) . A = %2 1F Rg3( Ginsenoside
Rg3) . A= H Rg2(Ginsenoside Rg2) . }& & MR
(Arginine), THA S RAEIRE X EAb 22 55 P BESEHE
B B A2 T oA AR () DA 5 o

38 1 TRE BT BT B2 T TSR 5353 T B X 445 24 3
2E07 1, PR TRy MGER AR A S A0

P4 - A5 - B P 4%
Fig.4 "Component-key target-pathway"

network diagram

TEAEAEFRLE o RIZS 2GR 54T A A, FHESS Bl e 52
FESE LT 5-HT. GABA . DA 451 53856 ot (19 5
fil 38 [ oA A3 A B AR B9 /R T (&L 2 il 3) o INI4%
PR3 HT i R e S ) e A2 T ) 3 A AR AR
MMP2 . MMP9 ., ADORAI . MET.ADORA2A . IGF IR,
VEGFA. F2. GSK3B. GABRG2, T2 1% P 1o
SILMRIE NSy (W R . SR . FonaiR . AR
FkE 2812 ) A S B4 (A1 Rbl. fLA
ZRBAF F11, AZBH Rd. AZS B Rg3 AIASRE
T Rb2) . SCHAMAFTWIESE T 22 35Sl F A
Z B ST B I G REAR 19 7E M, XX SRS
P45 2 BRE I ST R — 3 o 8, SCRk [22-23] @
NSRS T 43 R R TP ZE AT GABA 11
AR, BET A2 A EEIR A TR . Elliott 2524 g4l
RIS AEIESE T 2 3k rh el gefg s G 41
PR N BRAR DT & . ST 2R BH, JHEBS R
1Y) F A 340 R S AR IS ) ST, S e e RS Al
43 AT BB SR AN T 2 4 2R3 M BV FH 109 32 22 358 M il
yo BEAP, SCERBFFEHIESE T2 AS B SrEE
24 M AT B AR B A . Xu 25 U F g R, A
T Rgl nJEEHE T GABA 8 #, M55 DI 1 21 B
IR B35 AR I A5 R FRUBEIRIR S . Lee 2520 B 5E
JESE T AZEH Reg3 X GABA 2R8I 1% 1A 1
WA SENE . Chen 550% AFSTIESE NS 21T RS
T A1IRA2AR WK, HUETT T GABAla 1 mGluR5
MZEIRIKAF, PAITTEACEE T K B REAR
24 FEPFRE S5 RKBLIERRIR N

R4 245 P22 HT R B, GABA GBS, 5-35 (1%
BEZS Ml AN 22 [ B HE 2 fivh i i AT BE S FHE s BT e &2 7 Bl
/N B E B (8] 2. 18] 3), 5-HT. DA, TPH
I GABA 2 3R =141 2230 v S A 1o 2238 o
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2025 4 10 A

A i, PRk, ASBF ST S A /) BRI 2H 2 s se g
25386 JT 1R 7K V- SR tE — 25 B0 ik ) 2 24 B 24 T 11 2%
B, /PNEIKHLIF 5-HT. DA, TPH Il GABA &
ML 7 Wrias . 525 X BB AH L, FHE 5 Ba]
e J7 v L v R H AR S B )N BN 2 21
TPH & (P<0.05, P<0.01); =5 4H W4T
T/NBURZHZ A 5-HT Fll GABA B9 & (P<0.01 B¢
P<0.05). Jh, A TA5 AT HR A, FRess B &g i)
AT AR S AR T /D BUIRZH S0 DA I
H(P<0.01). iXLegbILIRE, JHEws i 2 Jy ] feid it
YA GABA figsSfil . 5-¥2(OUHERESS il Fll 22 UG RE S
fi 3 e, s /s UK ZH g 2338 5T (5-HT . DA Fil
GABA) M HA AR BT (TPH) By & =, i & 3%
g REIRAVEH o

7 MBI /N UK U PR R (n=10)
Table 7 Effect of Yanwo Ejiao compound on brain tissue
indices in mice (n=10)

g5 5-HT DA TPH GABA

(ng/mL) (ng/mL) (pg/mL) (pmol/L)
ZHEH 1982.88+136.37  4.06£0.19  321.5148.72  1.06+0.05
FHPEZG4] 2781.40£107.37" 3.35+0.33"  347.23+5.78" 1.29+0.14™
AL 232531£119.13 3.71£0.227  327.33+20.17  1.18+0.13"
rRHIEZ 2514.424129.47" 3.47+0.30"  344.95425.96° 1.27+0.08™
R 2618.00£121.27" 3.50£0.24™ 372.22+15.61" 1.33x0.11"

5-HT. DA Fl GABA #BJ& ixi P9 25 22 %) fif 22 328
JBT, 5-HT 1l GABA S AH X e v A X B AR ELA Bl
VEFHEO, A, WF5T 4, DA & & A AT A1) T HE
ARBY, HeAh, TPH J& 5-HT A= ¥-& i # H iy el
AR, RIIRZHZR T TPH & ElOR:, SfEfhr= 4= o
KA 5-HTB2 R 4% 25 3 2 1K) 43 BT -5 AT 5 e
BT e &2 T R kR v /D BRI ZH 2 5-HT . TPH
1 GABA &=, IT W REAUKZH L DA /K1Y
SIS R — 01 .
3 iR

ASBIFSE I T EAEREAR ST | G B 22 T 5
EEAEAR S | I E 224 e B A 1] i 5206 A R 1
L 22 AP REAR T AR HASI IS, T T JHE 5 BT = 7 ARt
)N B R AR T LA B 35 iR . A UPLC-HRMS
FeAR, e THET S I 71 R E R B g
¥, iz E T ) SR IS BRI T A S R
8o 2l S P 28 2 P28 5 SRR IR, $88 T
HEST BT e A3 B IR () v FE LA, 1T B2l R Yy 5-
HT. GABA Fll DA &5 S5 25 326 Jit (1 2 fivh 308 [ 51
Bl HAb, ILE 2 g o AT a5 SRR e, 52 0 b A
FEFRFNA S AT 247 vl g2 FL s B AR (1) =22 1)
RSy, NI SRR T WG A g A= S & BRIk
T IR
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