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Mechanism of Qizhenziyin mixture in the treatment of hypogonadism based on

network pharmacology analysis and molecular docking
PAN Yujiong, HE Zhigao, CHEN Shixiu, ZHOU Gui, ZHOU Xin, YU Chao(Longhua Hospital, Shanghai University of Traditional
Chinese Medicine, Shanghai 200032, China)

[Abstract] Objective To investigate the mechanism of Qizhenziyin mixture in the treatment of hypogonadism by using
the network pharmacology approach. Methods The active components of Qizhenziyin mixture were obtained by searching
TCMSP , TCMID and HIT databases.The related targets of candidate compounds were obtained by searching STITCH databases.
The potential targets of Qizhenziyin mixture in the treatment of hypogonadism were obtained by mapping the disease genes of
hypogonadism with Genecards and DisGeNet databases. The protein interaction platform database (STRING) was used to construct
the interaction relationship between action targets. The target protein interaction (PPI) network was constructed by introducing
Cytoscape software. The mechanism of Qizhenziyin mixture in the treatment of hypogonadism was explained through the
enrichment analysis of GO, KEGG and molecular docking technology. Results A total of 148 drug-disease chemical compounds,
96 drug-disease intersection targets, 1085 disease targets were obtained; the components for treating diseases are: quercetin,
kaempferol, luteolin, etc; enrichment analysis of GO revealed 1792 biological processes (BP), 31 cellular components (CC) and 79
molecular functions (MF); the results of KEGG pathway enrichment analysis indicated such as FOXO signaling pathway, prostate
cancer, AGE-RAGE signaling pathway in diabetic complications, HIF-1 signaling pathway, etc.The results of molecular docking
showed that kaempferol and LEP had the best and stable binding energy. Conclusion The active components of Qizhenziyin
mixture may play a role of the treatment of hypogonadism by improving insulin resistance and the expression of testosterone
synthetase of Leydig cells.

[Key words] Qizhenziyin mixture; hypogonadism; network pharmacology; molecular docking

[(EE£WB] PR 2IG K MRS MR H [ZY(2021-2023)-0203-01]
[EERIA T BT, AL, TG 2500, BFT 5 10): BE B3R 4 7 S5, Email:pyjandyyh@sina.com
L@EfEEE] A o, 4, EAE250f, Email: 2479707904@qq.com; A #8, 1, (LB, Email: yubeyond@163.com


https://doi.org/10.12206/j.issn.2097-2024.202208111
https://doi.org/10.12206/j.issn.2097-2024.202208111
https://doi.org/10.12206/j.issn.2097-2024.202208111
mailto:pyjandyyh@sina.com
mailto:2479707904@qq.com
mailto:yubeyond@163.com

2k S gs 20241 A 25 0 42 1M
Journal of Pharmaceutical Practice and Service, Vol. 42, No. 1, January 25, 2024 25

P R ) R VR AR A 2 — ol ey 2 i P 5 [ g 52
Tl 7K ST Tl 4 55 I Y R A 0, I A
RN EEAZ | R PEDIREGR 5 . M TRAT
3 AT, 20 e R PP RO R A R 225
HK, Z 530 T4 B B, WFkiR ke
ifewiR e (LOM) Y, H AT, P4 EERYY 5 R R Fn
LOH £ DIAMNEAEFN P IEPE RN FE 22 [0 0 &, 3397 F
B—, HAFEIEZ 9 Blan, iR, XF-F
LOH SR fp A R . Sl HS | TR I AR T Ak
FiCBREAR , 41 S2 B b FE AT (TST), Sl bR 2L
AN EE P ERIRYTAR Y B AR TST i
RIS RIE R FHAS R IR YT 05 2%, G DiRe
AN B3 ANE N, 18 SRR DU R
A PR AR R DAL . #h 25 SN R GTR
Jr IR,

el T3 B G 30 (U 24 1) #8 5 220210006000) ,
& g E A T E R E AR E R . %I,
B2 R A HT | B, R IANE L 2R T T
8 B2 RAR T Ll IR, AN
¥ VS Z D080 A 25 b st 2SI, RS SR I
Z I3k PHBH PSR B A 25, 407 S22 05 D1 #h
B g AR Z IR TG PR S BSR4 0T
A0 AT LA R4k % LOH M EIRREA T . A 47
AN SR AR R SRR

P 265 2] S S 3 A 24 ) - DR - A A
HAE 2%, 25 VE AL 2E RS g3 xd
P 1 2 AR 259 4 F 22 6] B AH B4R FH R A 7
YT . ARG L X 4% 2 B 2R R T
X FEA, XEAC 0T i8% B A 350 1 VR AL 24T B0
DI Rzl 0 Je B R AR AR S B AT

1 ARERE

L1 Ao iU AR ot d oy 232 5 fip i

TEP 2GR A8 (TCMID) P, gl R 40245 3
2FRE R 5 W £ (TCMSP) U 259 i 4 $8
EE AR (HIT) U SCHk ks 2 AT 0T B & 550 19 A4
Ak 2# W 4y, #AE TCMID, TCMSP, HIT, STITCH
B PR A A 0SS A A5, B STITCH 4%
P e Ak B B R C R BE 400 LA L B FERRT, FfAf
HI NCBI 4 27 v 10 5 PR Bk A 4 B A A 8L 2k
ThRuEAL, BT ARG B Al il REAR AR 2
1.2 Ktk kit

WALE YR B 2= R AR S T 25 ) Rk
1T He#, SR Bickerton S5 42 H (1A R S 25143
fiti 8 Fr ( quantitative estimate of druglikeness, QED)

PR T B2 P,

1
QED:em%;}SLIde

%:7% DRUGBANK i Z4%) QED fH, #£#% 0.3
R AT E ) .
1.3 AT A5 ke Fesm 25 m a6 =K
i ik

SR FHIEF 0000 A0 1) & SR VT4 R R B e A%
5 IR AR AR,

PX>k) =) Crl(p)"(1-p)'™

m=k

M4 P<0.01 B, R ZAEAR FE R 220 kAN
PEAL AW RISV PR/ IMBE R, T2 bR I PR 2
07 1) R B AR AR L R, J06 & 32 24 I
PR AL SR EEAERE G -
1.4 JRim¥e b ifit

TE GENECARD %45 %" (1) Malacard e
AR PR BEIRAR RE” B s B, LA S R
DEBUR e 54, 1E DisGeNet Bt FEAr 48 “ PR
AEVGRAE R ™ AR s B8 . BT LA RSB
H T EZE AL, IE bR E L ¥ObR . R, [R5 A
1y 7 AT DT I% B FRT6 97 1 B ) RE IR AE (1) 32 B
i, FAHH STRING $icdis i1 1785 (4 PPT 45507
1.5 AMhee's EoH

AR 97 AP EARIEAT & 4L /b, e,
i (5 oK H KEGG 8 B8 eV, R AA GO
& AT E B A K IR T Gene Ontology (4 /%,
PR FH AR LA 3 A1 B 2R DA AR 3 PR 5 S5 4
FE GO F A=y % i 35 5K
0

5 (0

2 1R & B (False discovery rate, FDR) 7
VB PAE, S T AC U B R AR B
HUAR 5538 B EE GO 1) JCHR R B, AT H 2888 J5 1)
PAH, DI/NF 0.0 ARy JCHK i 2
1.6 M mo-Fe bRk R M 4%

I Cytoscape A4 B 476 14 DA 07 156 4% .0 0
i, 2HAZ 0 W 4, PPAR AT 0T 3 15 7% KEGG
KERFZEMX R A B R IR KN Bk
BILAEEHT -

1.7 4Fx#
PR B A8 e Y A% 0 38 A5, 5 A PDB(https://

—_

P=1-


https://www.pdbus.org/

RGNS 2024 4E 1 H 25 H 4% SR
26 Journal of Pharmaceutical Practice and Service, Vol. 42, No. 1, January 25, 2024

www.pdbus.org/), e 54 X-RAY T Resolution
{E/N R ebRiE, T2k PDB SCF, ] PYMOL #
P, k. EBCARJE % H; AN PubChem %545 2 T 2k
T M 43, 12 A AutoDock-Tools {4 X} 52 14 2 1
SCARHEAT A . A H fr SRR FS X b B A )
WAL Y 5 g T 8, IR TRE 1T,
4z H PYMOL #4114

2 #R

2.1 AT TSR B R Fe e AT 69 i ik

i1 TCMSP, TCMID, HIT %45 & Al Sk #6:
FPAG 495 MEHAL AW, SRIE 7 STITCH Hdi %
i, 07 e 4 AR SR BE 400 LU S bR, RS H R
7627 5 FRE R VRS, L5 5 246 1 R
2P B AR IR 30 A SR R e A O
T HOVE HIEEAR, Fk53] 701 4 EEFR R 213 4
FEERAEY

it GENECARD ¥ FEFfiEF] 1051 ASAHE
HUbR, 4 DisGeNet $4 22 i 2 1] 305 A4~ AH G HE
i, A I INBR B A2 B AR /S, kA 1085 51k
HR Ty BE VAR i AH G F B AR IE R o 45 B Ad DT
BT 701 AR o 48R, A =5 JEL IR B e A 1%
FHGFIIY 96 M ESHlbRAl 148 RIS, W 1,
2.2 A R AT M R e YT 0 W A A B

FIH Cytoscape # 4, LA U125 B4 7118 96 A4~
PR HEAR AN 148 FIE PEAL G, ST 2517 -
B 2 1, Horb, AR R A A A R i
P MR ORBEZR D INA . RbE IR
A WE 1
2.3 Ao A AF 3eARe PPI W &4 B

it STRING #4is FE#E 178 1 PPI 4853 #T,
It FI H Cytoscape #4:, DLy Hi b ¥ bR #1785 H
PPI M 45434, I 3 96 S5 45, 1132 45301, H
o, BEfEHEA T 10 YR AR 2 IS H & H (ALB) |
INS. PR Z]H(POMC), TNF, AKT1, LEP, IGF1,
IL-6. FOS. ESRI, WL 2,
24 GO F &N

XA DT 185 B 70036 7 P R ) R DR iE B ¥ bR
FLR YT GO & HE 4, LI P {E/NT 0.01 56Kk
W2 AR AT it ik, A= 72 (BP) A 1792 2% 4
M (COA 3154, s FHIRE(MF)f 79 %%, JF
B PAETHT 15 4519 BP. CC. MF 43 5il#115 5B K
Horp, MF BRI Z ARSI R 6 . SR TR
RNA RA 155 5% H i G & AREZ R4
Hr5; CC R PR/ MAIURE I | 20 B o IS 25

®1 RITEBETINEZERIEERS

EY it LEYRIE  QED
T MOL000254 TCMSP 0.7
FHIR MOLO000114 TCMSP 0.7
SRk CID:636750 PUBCHEM 0.7
2-HEFE-4-ZIRHEIRE, MOL001752 TCMSP 0.7
R g 1 MOLO000360 TCMSP 0.72
PR mR MOL000360 TCMSP 0.72
5 THMAE+R) MOL000206 TCMSP 0.73
TrRR MOL000008 TCMSP 0.74
DL-T &H e MOL000396 TCMSP 0.74
2,6-RUT FE-4-HEERE  MOL002850 TCMSP 0.75
T Gy Rk MOL000207 TCMSP 0.81
K5 H MOL000390 TCMSP 0.82
EUME MOL008400 TCMSP 0.83
FIARER MOL000392 TCMSP 0.85
B 5 MOL000417 TCMSP 0.89
HitE R MOL000098 TCMSP 0.51
REBER MOL000006 TCMSP 0.6
11221 MOLO000422 TCMSP 0.64

%zm%%*PUBCHEM#ﬂiﬁiﬁ)‘(Fﬂ‘Mﬁ%’)fﬂﬁi‘Jéé(l‘ﬂ%?fllﬁlﬁlﬂﬂ%ﬁéé%
FEWLIE | FEAHLIE . NI P 55 BP AR fEXT
RIS R RN . Z AR . X8 IR
WA, UL 3,
2.5 KEGG g &5 #r

X AC 0T % BA G FRTR YT R T AR IR A ) FE AR
FER AT GO &4, LL P EH/NF 0.01 Ry 561K
2 I LI EAT 0 %, 455 KEGG {5538 =
ST T, BT AR S R T RE SRR i AH G
A 132 A5 Sl i, WP AERT 15 55455, Hif5
A RUFIAZ O I 28 51T 15 2538 B0 ¢ 2R R L IE] 4.
26 HTAE

HRAE 2459 - 143 -8 55 X 4% 0 BT A 20 HE 44 i
17 (A0 6 M B0, S B3 JFE o L2 PR 3 25 1, 16
W, B, FEE . bR AR IR 55, f i vk Uk
I RBERE I OEER S WEE
He£4 10 8 MAZ O SE S T, BB S5 28 L I 23
KB E LY E A ALB il POMC, % J5 1% B
INS. TNF, AKTI1, LEP, IGF1, IL-6 7~/ 5 4T
. Hop, XHERS ) (keal/mol {H) 46 XH{E>4.25
B GG — M, daxi{A>5.0 [RRLS G E R
U, A XHE>7.0 RS GG AR Y d g R ]
A, BRI S SO A YIS A AR T


https://www.pdbus.org/

iR GRS 20244125 H 42 1
Journal of Pharmaceutical Practice and Service, Vol. 42, No. 1, January 25, 2024

1.2-benzenedicarboxylic acid

hexanoic acid o
&= ” i succinic acid beta-clemene
r HORF 7 NON
trans-cinnamic acid - Safranal "
EUG calycosin Schisandrae Chinensis Fru y . 4
f myricetin T,
ascorbic acid alpha-imonene nensis Radix
e |/l | n PCR
s NS ; Astragali Cpmplanatisemen wrd B ova
LyciiFructus  betalonone g BT
MR T 7 / 2 ligustilide
1PH naphthalene
y © FER

carvacrol

rhodioloside
alpha-humulene

ISR , S mmﬁﬂ!

“TAC3

nin
3.4,5-trihydroxybenzolc acid

L L alpha-amyrin

Shydfniymum‘)flfumi P Fluoren

SAEoE ~LSerin
7 Y \ isoamyl alcohol
cid N > > .
m‘. ‘\‘_LL] ;ﬁ% ~ protocatechuic acid
P 2 Green Ol
alis Sieb. Et -~
S
N 200maric acid
v. Threonin

3 ©galicacid methyleugenol
-tocopherol \

N iscasarone  DBF
RO pulegane
; 7 vanitic acid Glusosal :\'LPG M ol ohal
T I % is al
Hedysarum Multjugurm Maxim. N Tar g
(+)-Syringaresinal [
\ N N gamma-sitosterol fuseloel
gallic acid

glucuronic acid
soglicacid \ [y uridine

vitamin a

2hydroxy-3, 4-dimethoxyisoflavane-7-o-beta-d-glucoside:
E1 “H-m-ER MEE

T By AT GO R TR IR, 1R, B MR ARIBE BT AERA R 2 5 L a4,
Forp, #EACRMZ AP 3R SR A Y, 2K,

B2 fCoTiAEFIRREEARER PPI MK E



ZEsik SRS 2024451 A 25 H A B
28 Journal of Pharmaceutical Practice and Service, Vol. 42, No. 1, January 25, 2024

X IR AR 1) S

X E SR AP S
2O S

Z UMM A RS

X B R 1) S
AN AR R A A4
2l INOp N eI GO
(CREg D/

XA B B

TR

AR PR B IES  f
Ll
MheoT Ak
PR P8 A
JI%is
X
JBEIX
feiz/Ng
S fih FJ?J‘O

ZARBEFNE
WME
GH BB Z IR &
RNARS BTG S N 456
RIS
HHLRGS &
M R b
[z
[
WIS &

0

A A EAERT10

PfH

7.5x107"
5.0x107"
2.5%10"

10 20
AIELHAFE AR 10

5 10
Sr T UIRE R 4R 10

Pl
10°
5x10°

10 20

3 KRELS GO BEE N (1 10)

5.0, 04 5 TNF Fl LEP (45 &8 % A s T HoAfh
HS, Forh, LEP 5115 2s & s, WA 2. 185,
3 g

SR I B 2 2 R A AR A 1 DG B
o BACHFFEUE I, B2 55 168 & AP . g &
B JOAE A ML R A S i A5 DR 2R 4 DA DG,
L, I ARG YT LOH BR T #bFE 520, 2 LU il 14
T O B AR R B e fR A Y I Y 52
B AKSE AR DI RE ) B B

AT, ik TCMSP, TCMID., HIT 4584
PR AR, I HEAT I 241 23 BT R0 43 A S O
ILASF] 701 A AR 213 A EZ/EHLE Y,
FHIE A ST - - R 2 R, R L
PRI IR ERR LB Y R R L LS KR

R, EEAEH BB S & AKTI, IL-6, IGF1,

LEP %, A58 &M, Ml i Rl il cAMP 461
SMEYETY (Star) J3 8 30, 3900 Leydig 40 e A=
S A 245 10 A% 1 AT LA /N B R A

R TR, D S AL R AR K B
I Star 8 [1YFRIE, SEMTHG NS0 7= AP, XA
5T 26 B, TL-6 9 i 40 g B 71 i 3 ot i o, ]
REAMH Leydig 40MI% & B, AKT1 85 A ] 38 i i
TR Ak, TR I L Sl i SE LT AR, T IGF1 W]
LR AKT1 A5 PERY; LEP ] i K ik PI3K/
AKT i F%309% GnRH & A5 Bk, DA 52 ) i i
SRR,

it KEGG & 44 tr 2e45 5 132 %38 %, Jf
i v P EHEAS BT 15 Y3 B, A0 FE FOXO i % |
WEIRIE IT AEH ) AGE-RAGE {5 5 % . RS &
fIPU. HIF-1 @ 8645, Hor, S5 2 - 1(HIF1)
=55 20 Mk SR N G B SRR T, OF B AE
Leydig 40 il 2 € 23k, T Leydig 40 Iitd A= hY 52 i
JEMEVE SRR FEORIE, 24 HIFL L iRR, S2E/KF
WEFEIEY, 7F FOXO @i, STAT3, IL-6, AKT1,
IGF-1)7{22 5 T FOXO [i#4i%, FOXO HEHfEN
Rl SR, AT DA 2 98 5 3R 5 IGF-1 AEMfi L 5h )
el olESE T R



S S RS

20244E 1 H25H 42% 1l

Journal of Pharmaceutical Practice and Service, Vol. 42, No. 1, January 25, 2024

29

A
P2 P OS2 AR AR @
FOXOfF il
TSR - ° .
BERAOE KA AGE-RAGELS Sl | @ i
HIF- 1558 ° e 15
e iy ZEAIGHE ° ® 20
FE A IR I
AR A AR S e PlH
JeelE AR T2 5><10::
MR B | - e
AR ERR T £ ° 2x10°7
WARBTYIR 1 S5 3h ks RERE 1L 107
FLIRE |
A AF B Z PRI o
IEFR S shbkskrEmsifL . . .
0.15 0.20 0.25
B
© TG PERLIAR-Z AN EAE HIFOXOfF 530 i
© FOXOf5 5 %
HF
® BRI I KA U AGE-RAGESS 53 #
® i E I
HIF- 1553
© i A i
BT 2N AR B A
© (HFLE(F 5l i
SR B 1 2
©® PR TENR T
TARBT Y] 5 s kR AT AL
© {L2E B A
©® FLiRE
HE S sk A4k
4 EREE KEGG SENE
A EAERT 15 A9 I B %O 45 (BT 15 s A e
#z2 BOSHUESSTIEER
% S AR PDB ID keal/mol
Hit e % INS 5HQI -53
TNF 1QTN -6.8
IL-6 YNXZ -6.3
LEP lax8 -6.5
IGF1 limx -6.0
AKTI lung 6.2
ES INS 5HQI -52
TNF 1QTN -72
IL-6 YNXZ 6.4
LEP lax8 72
IGF1 limx -5.9
AKTI lung -6.1




s S g, 2024 F 1 H25 H 424 1
30 Journal of Pharmaceutical Practice and Service, Vol. 42, No. 1, January 25, 2024
(EZP))
% LR PDB ID keal/mol
AR B % INS SHQI —54
TNF 1QTN —6.8
IL-6 YNXZ -6.4
LEP lax8 =7.0
IGF1 limx =59
AKTI1 lunq —6.4
& - | = N
¥ | GIN 26\.\
N AN
‘. ' ! AS 19,4‘1\" T L $
“ » A o T
| g A | G X
2 . s’ N \\ L
l‘f “““““ 4 v\ @ : e
% i - 3i N
ﬂ \ W SER27 b Asn2z —/ '1 :
b ! —
N J ﬂ‘ * I \ﬂz { Yt
..... m;,/ ",'\ = \ LEP> uteblin ‘f v tTNPKaemprml-
- -LE‘P-kaempferol \ ‘ G . BN !

=

5 EOEEAMFEMERS S FIEE

L5 TR, AL ST BT A RIIAYF LOH [ £ 85% 1)
PR AR FHHE S 290 ) Leydig 20 g S2 1A A,
R F A I ) AR, 0P, Leydig AL
YRR AT RE A T B S BN i R 5= & LOH
Sy NI il e S R 51 =3 I A e BT RO
R B P i 2 B ROME (GnRED B 2E RSy [s]
Wh, TETT R AR A B (LH) AR v 41 %= (FSH)
(A A B, T LH A FSH S22 AL Th e Al o i 2 (6]
PR B R T T R 4
W, (4l ms ) b T R A I 0 I, /M
2, DVk—3F, AME—3 BRALEZ . T E A
JE, TG ) 25 s S AR /KW B, A o i B A 570 4 A1) (8]
16 R RPN LOH B N IE R BT <. H
IR, 1207 IE A B HANE | 45 AR Z TR, (9]
AT RN, B 5 AT AL SR b R (s B LA . F
AT UL AT 0T A A R R R YY LOHRY Bg A
[ 5 ZARYTAY P IR T H e A — 2, o AR ST S
AT PTG A FIATT LOH 2035 B 36 6 £ 2456
P fit TSR YE . AW AL UTE A RINR T
PEBR LA TR T BT (0 794 S AEL phy TH00
Gtk A T 21 6 WEHRIGE g, 4518 5
SRS ST O — A WG IE, NI SE 3 AL DT E A&
FIVAIT LOHMEFIHLEL

(&% k]

(1] =4, Ja %, 228 5 PEERR D) AR IR AT 1 IR 5 X0 3R
[0]. LiEE2E, 2021, 44(5): 302-306.

(4]

(7]

[10]

[11]

[12]

[13]

BRI PR, XIBEsH. 2R MEE IR D AR ISGRIE AR U e 1], T
SRIEIRE, 2020, 34(5): 83-88.

TR, E 35 NE A OGP R R ) R R AE AT 9 3
1. T EBREAR, 2020, 34(6): 67-70.

Beie. ThPYERZS AR T I PR R D AR ISR Bl RTS8 M
[J]. FVEBEZE A0 AT HL 243, 2019, 7(31): 183, 195,
AR, 200, FEPHEL. TP B A SR YT IR R PEVE AR T RRIGR
SiE AL (], PRI EESE G 25, 2019, 39(3): 365-368.
ARk, 3240, fTIesE, 55 AT VU I 6 RA Y7 IR R PETEIR D fg
BRAE BRI [J]. i ERZAZRAR, 2017, 51(5): 68-71.
AR, 2B, (TR, 45, ORI G A sT 9] & RITA YT IR &
TUPERR I REIIR 53 PR /D SRS IR IR RAFY. [J]. o = B R
%, 2016, 30(11): 45-49.

R, 25, #hE. P2y g 2 e N S R (0], R
TR FIED, 2020, 26(17): 204-211.

HUANG L, XIE D L, YU Y R, et al. TCMID 2.0: a compre-
hensive resource for TCM[J]. Nucleic Acids Res, 2018,
46(D1): D1117-D1120.

RU J, LI P, WANG J, et al. TCMSP: a database of systems
pharmacology for drug discovery from herbal medicines[J]. J
Cheminform, 2014, 6: 13.

YE H, YE L, KANG H, et al. HIT: linking herbal active ingre-
dients to targets[J]. Nucleic Acids Res, 2011, 39(Database is-
sue): D1055-D1059.

KUHNM, SZKLARCZYKD,PLETSCHER-FRANKILD S, etal.
STITCH 4: integration of protein-chemical interactions with
user data[J]. Nucleic Acids Res, 2014, 42(Database issue):
D401-D407.

BICKERTON G R, PAOLINI G V, BESNARD J, et al. Quanti-
fying the chemical beauty of drugs[J]. Nat Chem, 2012, 4(2):
90-98.


https://doi.org/10.3969/j.issn.1008-0848.2016.11.010
https://doi.org/10.3969/j.issn.1008-0848.2016.11.010
https://doi.org/10.1093/nar/gkx1028
https://doi.org/10.1186/1758-2946-6-13
https://doi.org/10.1186/1758-2946-6-13
https://doi.org/10.1038/nchem.1243

LS g5

20244E 1 H25H 4234 1

Journal of Pharmaceutical Practice and Service, Vol. 42, No. 1, January 25, 2024 31

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

LIANG X J, LI H Y, LI S. A novel network pharmacology
approach to analyse traditional herbal formulae: the Liu-Wei-
Di-Huang pill as a case study[J]. Mol Biosyst, 2014, 10(5) :
1014-1022.

SAFRAN M, DALAH I, ALEXANDER J, et al. GeneCards
Version 3: the human gene integrator[J]. Database (Oxford),
2010, 2010: baq020.

KANEHISA M, FURUMICHI M, TANABE M, et al. KEGG:
new perspectives on genomes, pathways, diseases and drugs[J].
Nucleic Acids Res, 2017, 45(D1): D353-D361.

GOSSMANN A, ZILLE P, CALHOUN V, et al. FDR-corrected
sparse canonical correlation analysis with applications to ima-
ging genomics[J]. IEEE Trans Med Imaging, 2018, 37( 8) :
1761-1774.

IS, BEAE, BRHAZT, 45, JE T 2% 2 B2 K S 40 90 A
RBALIR YT D RE L TE AL A RBVEHIBLE] (0], o [ h 2544,
2022, 47(14): 3853-3862.

TRAISH A M, ABDOU R, KYPREOS K E. Androgen defi-
ciency and atherosclerosis: the lipid link[J]. Vascul Pharmacol,
2009, 51(5-6): 303-313.

YEAP B B, CHUBB S A P, HYDE Z, et al. Lower serum
testosterone is independently associated with insulin resistance
in non-diabetic older men: the Health in Men Study[J]. Eur J
Endocrinol, 2009, 161(4): 591-598.

BERG W T, MINER M. Hypogonadism and metabolic syn-
drome: review and update[J]. Curr Opin Endocrinol Diabetes
Obes, 2020, 27(6): 404-410.

CORONA G, MONAMI M, RASTRELLI G, et al. Type 2 dia-
betes mellitus and testosterone: a meta-analysis study[J]. Int J
Androl, 2011, 34(6 Pt 1): 528-540.

DING E L, SONG Y Q, MALIK V S, et al. Sex differences of
endogenous sex hormones and risk of type 2 diabetes: a
systematic review and meta-analysis[J]. JAMA, 2006, 295(11):
1288-1299.

CORMIER M, GHOUILI F, ROUMAUD P, et al. Influence of
flavonols and quercetin derivative compounds on MA-10 Ley-

dig cells steroidogenic genes expressions[J]. Toxicol In Vitro,

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

2017, 44: 111-121.
BAI X, TANG Y B, LI Q, et al. An integrated analysis of net-
work pharmacology, molecular docking, and experiment valida-
tion to explore the new candidate active component and
mechanism of Cuscutae Semen-mori fructus coupled-herbs in
treating oligoasthenozoospermia[J]. Drug Des Devel Ther,
2021, 15:2059-2089.
COUTURE R, MORA N, BITTAR S A, et al. Luteolin modu-
lates gene expression related to steroidogenesis, apoptosis, and
stress response in rat LC540 tumor Leydig cells[J]. Cell Biol
Toxicol, 2020 , 36(1): 31-49.
WANG Y Y, CHEN L L, XIE L B, et al. Interleukin 6 inhibits
the differentiation of rat stem Leydig cells[J]. Mol Cell Endo-
crinol, 2018, 472: 26-39.
XIE L B, LI X H, MO J Y, et al. Delayed puberty by ziram is
associated with down regulation of testicular phosphorylated
AKTI1 and SIRT1/PGC-la signaling[J]. Chem Res Toxicol,
2018, 31(12): 1315-1322.
CARVALHEIRA J B, TORSONI M A, UENO M, et al. Cross-
talk between the insulin and leptin signaling systems in rat hy-
pothalamus[J]. Obes Res, 2005 , 13(1): 48-57.
WANG X T, ZOU Z R, YANG Z H, et al. HIF 1 inhibits StAR
transcription and testosterone synthesis in murine Leydig
cells[J]. J Mol Endocrinol,2018 Oct 1:JME-18-0148.R2.
LEE S, DONG H H. FoxO integration of insulin signaling with
glucose and lipid metabolism[J]. J Endocrinol, 2017, 233(2):
R67-R79.
XU W D, ZHU Q, ZHANG B, et al. Protective effect of
calretinin on testicular Leydig cells via the inhibition of apop-
tosis[J]. Aging, 2017, 9(4): 1269-1279.
OGHBAEI H, FATTAHI A, HAMIDIAN G, et al. A closer
look at the role of insulin for the regulation of male reproduc-
tive function[J]. Gen Comp Endocrinol, 2021 , 300: 1-36.
FEREI, RN, 2545 DT IELE = N HR AL 2RO DR T 401 8
FIREHZARYC (1], PR, 2023, 51(7): 62-66.
[KFsEH] 2022-08-31 [EEBEH] 2023-09-18
(A mE] BB


https://doi.org/10.1039/C3MB70507B
https://doi.org/10.1093/nar/gkw1092
https://doi.org/10.1109/TMI.2018.2815583
https://doi.org/10.1016/j.vph.2009.09.003
https://doi.org/10.1530/EJE-09-0348
https://doi.org/10.1530/EJE-09-0348
https://doi.org/10.1097/MED.0000000000000582
https://doi.org/10.1097/MED.0000000000000582
https://doi.org/10.1001/jama.295.11.1288
https://doi.org/10.1016/j.tiv.2017.06.027
https://doi.org/10.1530/JOE-17-0002
https://doi.org/10.19664/j.cnki.1002-2392.230150

	1 资料与方法
	1.1 杞贞滋阴合剂化学成分检索的整理与筛选
	1.2 类药性的初步筛选
	1.3 基于二项分布算法的靶标及化学成分的二次筛选
	1.4 疾病靶点筛选
	1.5 生物功能富集分析
	1.6 构建“成分-靶点-疾病”网络图
	1.7 分子对接

	2 结果
	2.1 杞贞滋阴合剂活性成分和靶标的筛选
	2.2 杞贞滋阴合剂活性成分和靶标的网络构件图
	2.3 杞贞滋阴合剂靶标的PPI网络构件图
	2.4 GO富集分析
	2.5 KEGG富集分析
	2.6 分子对接

	3 讨论
	参考文献

