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Abstract

Objective: Study the possible mechanism of Cistanches Herba and Morindae Officinalis Radix in-
tervening late-onset hypogonadism (LOH) by using the theory of “homogeny of liver and kidney”
and network pharmacology. Methods: The active component targets of Cistanches Herba and Mo-
rindae Officinalis Radix were screened through Traditional Chinese Medicine Systems Pharma-
cology Database and Analysis Platform (TCMSP). The targets of late-onset hypogonadism were
searched through Gene Cards and OMIM databases. After obtaining the intersection genes, the
compound-disease-target regulation network was established by using Cytoscape 3.9.0, and the
core target data information was downloaded based on the database for annotation, visualization
and integrated discovery (DAVID). The bubble diagram was drawn with R software to obtain (GO)
functional enrichment analysis and genomic encyclopedia (KEGG) pathway enrichment analysis.
Results: 22 active components and 271 potential targets of Cistanches Herba-Morindae Officinalis
Radixwere were obtained, and 2462 related disease targets were obtained. GO enrichment analy-
sis mainly includes functional pathways such as positive regulation of protein phosphorylation,
cytokine-mediated signaling pathway, angiogenesis, mitochondrion, zincion binding, transcription
factor binding and so on. KEGG pathway analysis mainly includes MAPK signaling pathway, TNF
signaling pathway, HIF-1 signaling pathway, and RAGE signaling pathway in diabetic complica-
tions. Conclusion: Based on the network pharmacology and the theory of “homogeny of liver and
kidney”, it is preliminarily revealed that Cistanches Herba and Morindae Officinalis Radix have the
characteristics of diverse active components, action targets and wide action pathways in the in-
tervention of LOH, and its action mechanism may be related to the effective components quercetin,
P Sitosterol, core targets and related pathways regulating Leydig cells and Sertoli cells, affecting
testosterone secretion.
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1. 518

iR g P R Th A DR AiE (late-onset hypogonadism, LOH) 2 #E i & i = S 30— R4k R 48 S 1E[1)
[2], LOH 42 i 5 5 AN TR FRAE R S &, I 52 MR B AR we i KRB I T IR 25 (E[3], HAE
B8 29557 = J1. O IMUVEETAE. RSO3 R PE D RERRAS S5 A IR IRRIL, FEIBH S B TERE TR
M2 38 B R4 [4]. LOH LG S H KK T B3 23R E 40 2 LA E 55 9.1%, T ZE R 5 2%~15% [5] [6].
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LOH AR AL FE D), e CHLEZ R EACTAR R [7], miErE— SR BATZ A WA I 7235 LOH A
MU, 4P HULE i R BRI R 28R

L, B EORS, RS ERONEE, REMLANI, KEMFENE S, SUHERE: PR RV
BB T B S M - WPl - R RS K ATAFEA R LU8] -

Pa Al th 2GR 25 RMEMERR AR T, “ PRRE - EOR” FIAUN I RESR kbR 2497 2491, IR
FITFANEB S SERE AL PR BRBERRSE . WA . KL, ImRH TANEF R 2iRsI . ECRZESE
EERIEE . 2, IR T 5 & ZERFUE[10]. 50— — 245 — 0 k0 — 0 HORIT A AR 2t o] 45 24 31
SRR, PR T 2R 2RO R 2 PR R KT SO, 5 RS A 1], AT
FUHE T X 28 2 B AR AR - TR 20 10 LOH (/R FINLE, BAE IS5 M FEHR 7R AR - Bk
KA1 LOH HIFERILE], Db B 25170 LOH $24EaT 727 A LA A A= ik 4l

2. M55 %

211 "ANE-BRX" B RIEABAFESTN

JHIE TCMSP (http://tcmspw.com/temsp.php.2.3) 737 BA “ IR EL R 7 Bl i 28 FoAb 22 147
KAGVEDL) M E Lt g R, WEMD R ERE R bRAER KR, 1 RZ5Y) E2m /N b A
WAL, T /N Ji L B 240 JE0 FD 388 32 PR AE 1R AE 0 R B (OB b A5G B8, MSTHIR[1.2] e 32 A 5 STk BA 11 iR A=
YIFIFIEE(OB) = 30%, JZi1E(DL) > 0.18, 2i&ETE(Caco-2) > 0.4 [13]F Akl th i IbRHE R, IF
R RS R AR R IR . A TCMSP 5040 e Hh A 2R IS 348 (190335 1 B 23 BT o R A, 5
UniProt (https://www.uniprot.org/) ## P it 7 e #8 25 1 44 FREAT B R XT

2.1.2. IR MR RLBR B SR TFE

PL “Late-onse thypogonadism” A5< 1], 43 % 7E GeneCards (https://www.genecards.org/, 4.12). OMIM
(https://omim.org/) FHE e HhAS 2R AR J P 1 B ) e DB RE VS 75 B 5 0 N B R B (5 2., P R U ST
LR E A

2.1.3. LB RATHER PPl MEHRE

B E - BER 7 x5 R kM IR I R R E 1) S R S, 5 N STRING
(https://string-db.org/cgi/input.pl, 11.2)i%%F “multiple proteins” , FJE W EN “homosapiens” , #4TEH
Joi— & 1 5 AH LA H (protein-protein interaction, PPI) 74T, 4563k, WIeH BRI EN > 0.9 “high
confidence” (0.900) “hided is connected nodes in the network” 514 2 [ AH EL 1 /X 2% &I (PP 9 £%) Fh 6 5%
BT AR SHEIN, MBS S EAE A . LA DUE T “ A - ELERR” TR
RAEPE IR D) e PR AE B4 AL AT LA S 30

2.1.4. GO INREEEN TS KEGG REEELE N

W R - R T RUR R AMEVERR DI e ioRIE 2 225 /3N DAVID  (https://david.ncifcrf.gov/home.jsp,
6.8), EFEE N “Homosapiens” e H0TE R “Functional Annotation Chart” ¥ % T & 5%(5 K, it
UltraEdit § N\ FESEE MUEFALE, S\ R (R version 4.1.0)1& = ia47 Bl Al 53 & .

3. &R
3.1 “ANKHE - BEX” BAMERYERIERRAFESTM

BRI R B T AL R FAE 2 SRR E AN 2, AL BATMAN £ . TCMIP #itfs e xt 24
YIRSy B ROHEAT AN o X TSRAFRIA 22 By B IR R 25 2 EAT St S5 R LA 1. fE TCMSP
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R 2R A5 A - R EORAE PE R 3 24 A, HEBR AR SRAT XS A /U 2 T 0800 » B BRI Ry 22 4
AR PO LT RE L 270 A, He RACE 175 4>, ERECK 96 4.

Table 1. Basic information of active ingredients of Cistanches Herba - Morindae Officinalis Radix
=1 ANE - BERXEERSEAER

MOLID &Y OB (%) Caco-2 DL 251
MOL000358 Beta-sitosterol 3691 132 075 R AR
MOL005320 Arachidonate 4557 127 0.2 PRI
MOL005384 suchilactone 5752 0.82 056  HMNE
MOL007563 Yangambin 5753 067 081 R A
MOL000098 Quercetin 46.43 0.05 0.28 PRI
MOLO008871 Marckine 37.05 0.86 0.69 R %
MOL000358 beta-sitosterol 3691 132 075 SN
MOLO000359 Sitosterol 3691 1.32 0.75 SN
MOL001506 Supraene 3355 208 042 EE R
MOL002879 Diop 4359 079 0.39 REEN
MOL002883 Ethyloleate(NF) 324 14 0.19 REIFN
MOL006147 Alizarin-2-methylether 3281 062 021 SN
MOLO009495 2-hydroxy-1,5-dimethoxy-6-(methoxymethyl)-9,10-anthraquinone  95.85  0.54 0.37 SN
MOLO009496  1,5,7-trihydroxy-6-methoxy-2-methoxymethylanthracenequinone  80.42  0.27 0.38 SN
MOLO009500 1,6-dihydroxy-5-methoxy-2-(methoxymethyl)-9,10-anthraquinone 104.54  0.37 0.34 SN
MOL009503 1-hydroxy-3-methoxy-9,10-anthraquinone 10433 059 021 SN
MOL009504 1-hydroxy-6-hydroxymethylanthracenequinone 81.77 -0.04 0.21 iR
MOL009513 2-hydroxy-1,8-dimethoxy-7-methoxymethylanthracenequinone 112.3  0.46 0.37 iR
MOL009519 (2R,3S)-(+)-3',5-Dihydroxy-4,7-dimethoxydihydroflavonol 77.24  0.13 0.33 iR
MOL009524 3beta,20(R),5-alkenyl-stigmastol 36.91 136 075 EER
MOL009525 3beta-24S(R)-butyl-5-alkenyl-cholestol 3535 136 0.82 SN
MOL009537 AmericaninA 4671 -0.08 035 E®X
MOL009551 Isoprincepin 49.12 -0.08 0.77 SN
MOL009562 OhioensinA 38.13 0.6 0.76 SN

3.2. IB& M1 BRRUR AE A R $L ma U7 I

7t OMIM. GeneCards %4 i HH R AH SR #E s 43 K 647, 1817 /N iR B G HE N E R85 1R
RAEVE AR TH BEJRIE AN DE IR 2462 N . R Venny2.1.0 7E£8°F G0k K ZE . Bk R AT RHE 5 SR R 1
PR T B AR SR A 6 (5 B AT WS 2257 Venn [, SRE AT AR HE A “ PUACAE - TRER R AR R MM R T
REJCIRAE PR £E 5 A5 o FRIUS S B0 R UK P AC R - L 5ROR 1 271 AMERTBE £U5 LOH ¥ 2462 A FHE sk AT
VLRCHUAC R, 22 Uniprot BEX G153 74 AN LR, e AR AR K APEPEIR DR JR0R 1V 7R 2L R 71

A, EECRAMER A E LR D) BERUR IV AL L AT 14 4,

FEVEHIZERAG 74 4>, W 1.

“ATHCR - ERERCR R R R D RE JRARE F) 7
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Figure 1. Intersection gene of Cistanches Herba - Morindae Officinalis
Radix and LOH

1. AT - Bk R5 LOH X EEE

3.3. WHE - BEXEAN TR & MR BURAE R DL IFIE AR M EAE X R

£ Cytoscape3.9.0 #2234 1) CytoHubba #diftf, THHE &ML AR IMER S BN . HHE. #
PO SRR AR KIE), DA T SR AN SE P EAE R 5, BOK T s p A U

12 FFE R D BE R G5 R IEOR, 2R A AR h 74 AN AEL 224 SUARER:, SRBERE AT 13 4,

45 JUN. MAPK1. TP53. AKTL. FOS. TNF. ESR1. IL6. EGFR. MYC. STATL. HIF1A. RB1,
PNt ST PPI M2 AT, DAY i B SRR R BLER L R D, WIS R L 2, St o i 2 Bk

LI 2.
Figure 2. PPI network diagram of Cistanches Herba - Morindae Offi-
cinalis Radix on the core target of LOH intervention
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Table 2. Network topology parameters of the central target of “Cistanches Herba - Morindae Officinalis Radix” intervention
in late-onset hypogonadism

F2. “ANE-EBHX” FRRAMMRINERRH OERINERINESH

EiLp=t Degree Betweenness Closeness MOLID Y KR 25
MOL000358 beta-sitosterol IR
JUN 24 487.97134 0.5673077  MOLO000098M quercetin IR 2R
OL000358 beta-sitosterol SLIHN
MAPK1 20 323.49426 0.5315315  MOL000098 quercetin A
TP53 18 337.0527 0.50427353  MOL000098 quercetin R 2%
AKT1 18 415.23752 0.5315315 MOL000098 quercetin AT
FOS 17 182.46278 0.5 MOL000098 quercetin AT
TNF 16 423.4698 0.5086207 MOL000098 quercetin IR
MOL006147  Alizarin-2-methylether Estrogen WYIHN

ESR1 16 316.04947 0.50427353 o

MOL009537 americaninA WYIHN
IL6 14 178.12787 0.48360655  MOL000098 quercetin R 28
EGFR 13 122.105415 0.47580644  MOL000098 quercetin [P
MYC 13 119.147064 0.51304346  MOL000098 quercetin [P
STAT1 13 169.52452 0.5086207 MOL000098 quercetin IR 2R
HIF1A 12 37.311474 0.4876033  MOL000098 quercetin A A
RB1 12 49.88481 0.472 MOL000098 quercetin PRI A28

1t Cytoscape3.9.0 ALl 1 24 - plisy — W AEAE FHRE s AR - EER N4 B, i N 48 A 90 1 A,
£, 451 B2 2 (Quercetin) . B 43 & 1% (beta-sitosterol). P97 (suchilactone)4s 16 MNE XY : W TiliE o
(SCN5A). B TR X ZAR(RXRA). H5 7 PEH 5 71l & A HTAR(KCNH2) 5 16 M2yt s, Il
106 ZUMiER:, ROVHRREEEREG LMY SHAILFEER, DOTIRR MM IR T REIEE A
FFHMEP, WE 3.
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Figure 3. “Cistanches Herba - Morindae Officinalis Radix” drug
pair - chemical composition - potential target network diagram
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3.4. ANE - BEHXGXFREEZMMRRIREE GO B EETH

5 PR AR 25— B2 il R T TR e M R Th RE DGR VB AE A/ FHE £ 5 N DAVID6.8 Hdl 5, 5 74 ANACSEHE A
BT GO BHESMILLP < 0.05 Nk 5 14H15 5 493 Aol . Hrh A2l f2(BP)IE R 375 45 4i
MR (CC)EM 37 %% /0 TUIRE(MF)iEEG 81 45, LA P {EHHEF, SHUILHT 20 4@, H R #MFLH59E

7 y—ll_i 4"60

G0:0045944~positive regulation of transcription from RNA polymerase II pmmoler-'
GO0:0045893~positive regulation of transcription, DNA-templated 4
GO0:0019221~cytokine-mediated signaling pathway =
GO0:0010628~positive regulation of gene expression =
GO0:0042493~response to drug <

GO0:0043065~positive regulation of apoptotic process <
GO0:0009410~response to xenobiotic stimulus=
G0:0001525~angiogenesis -

G0:0001934~positve regulation of protein phosphorylation 4
G0:0001666~response to hypoxia =

G0:0043410~positive regulation of MAPK cascade =

Term

G0:0032496~response to lipopolysaccharide =
GO0:0007568~aging =

GO0:0045471~response to ethanol =

L

GO0.0071276~cellular resp to ion -

GO0:0048661~positve regulation of smooth muscle cell proliferation =

GO:0071407~cellular response to organic cyclic compound =

G0:1902895~positive regulation of pri-miRNA transcription from RNA polymerase II promoter <
GO0:0097421~liver regeneration =

G0:0034614~cellular response to reactive oxygen species 4
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Figure 4. GO-BP enrichment analysis
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G0:0032991~macromolecular complex &
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Term
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GO:0045121~membrane raft L]

GO:0043235~receptor complex L]

GO:0090575~RNA polymerase II transcription factor complex L
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Figure 5. GO-CC enrichment analysis
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G0:0005515~protein binding 4 ‘
GO:0042802~identical protein binding 4 .
GO:0019899~enzyme binding 7 ®
GO:0000978~RNA polymerase II core promoter proximal region sequence-specific DNA binding 7 [ ]
GO:0003700~transcription factor activity seq pecific DNA binding 4 ® Count
G0:0008270~zinc ion binding 4 o ® 2
GO0:0008134~transcription factor bindingq @ . 40
GO0:0001228~tanscriptional activator activity, RNA polymerase II transcription regulatory region sequence-specific binding{ @ . 60
G0:0003682~chromatin binding4 #
E GO:0044877~macromolecular complex binding @ FDR
e GO:0043565~seq pecific DNA binding{ @ 0.00016
G0:0031625~ubiquitin protein ligase binding{ ®
i ; . _ 0.00012
GO0:0000976~transcription regulatory region sequence-specific DNA binding{ @
G0:0061629~RNA polymerase II sequence-specific DNA binding transcription factor bindingy ® 0.00008
G0:0005125~cytokine activity { #® 0.00004
GO0:0004879~RNA polymerase II transcription factor activity, ligand-activated seq pecific DNA binding4 @
GO:0005178~integrin binding 4 #®
GO:0001223~transcription coactivator binding 4 #®
GO0:0001221~transcription cofactor binding < #
GO:0003707~steroid hormone receptor activity < #
2’5 5’0 7’5 100
Gene ratio
Figure 6. GO-MF enrichment analysis
6. GO-MF E& 7 #f
AV, MHA Sy, T UIREAIRAT 10 N H RS E A FUBER LI 1E 71412 (positive
regulation of protein phosphorylation); 4 < iV (response to hypoxia); #¢{f )i (chromatin); =%+ E &%)
(macromolecular complex); £& % {4 (mitochondrion); %% & F 45 & (zinc ion binding); #% 3¢ K 745 &
(transcription factor binding)%% .
35 AKE - BERRAEEIERAER KEGC BEERS
HH DAVID6.8 Kt Xt 74 A “PAA - LR ” M EME AL AT KEGG & &3, L5 2
159 ZAHCIE, LLP < 0.05 Mffikscty, 153 151 ZAHCIEMK . HWILAT 20 %, H R HiFLH<aA,
W7, BHIERITTIER GO MEgE LM .
KEGG #731ii 20 745 SB35 242 (Pathways in cancer); 1k2EEUR - 22 {K3% (Chemical
carcinogenesis-receptor activation); fig /i 5 zh ki FEAE L (Lipid and atherosclerosis); 22345 1% 1k & (Bl
&I (MAPK signaling pathway): ## R I &0 H ) RAGE {5 5 i@ B (RAGE signaling pathway in di-
abetic complications); SR FHE T 115 5@H(HIF-1 signaling pathway): [HRIAFER 115 58 % (TNF
signaling pathway); JF ¥4k 595 (African trypanosomiasis) & .
4. g
I PR _E 787 LOH i I35 52 M /KT PR B S RE IR AL ™ AR B IF A e W5, H AT S #h 7S ih
J7 (testosterone supplementation therapy, TST) (FIARE(HE i AL 2 HLIR, X EEER Ay R 245+ 7l LOH #24k [ 7]
RE[14]. (T&#T7) id#: “ALtbb, AR, G HE O, e, SR,
BIER, BAEAR” 5 LOHMEREAY &. (K » Ll RER) H: “T)\, B3, NN\, A
=T b, B\ RS, JUN, R%, K, BIERE” LOH AT 51 “7N\7 2 “)UN” Bk
B, R%ug BAGERHIUR A, B LOH InARUERY & IR JFAEME—, HAREHAL . IR O ifiA 2,
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Figure 7. GO-KEGG enrichment analysis
& 7. GO-KEGG E&E#

AMIFEHID 10 ALK 28 BB R A U857 22 A, Tl LOH %GR A 13 4, A - i - $E 5T
VA2 I 28 R B A — LB R 24561l LOH A ML S 2 2 B HEE AR %« 25 BRI ST R I AR L A 2%
fREEE . PO PR, (RIPIFIhAE . (EdbA S T EFA[16]; EER A PUE BAL . %R
Z CPEHLR G . GRARIDAR . SO ILER I (R ETE T RESEVE FI[17]. AR - ELRR R 2400 B 808 o
RIS RKEW L R K -8 . WY RBEAIIR. DU, PrEb. Idl g, PuarssL sy
PEAEAI[18] [19]; =2 ALl B 4nff(leydigeells, LCs)fE T Frfix — HEfA — 52 0 [A] 5T 40 i b i 4% 7= A= S2 [ 20],
it 1z 22 21 1) 70 0 ) 2 AL (R TR 4 Ak, AT R 20 B M3 2R 40 il LA I 2 B ) 2 1 s v £
[21] [22]. B-HESEERAPLR . DL DU PUMRE. PUAOAS. AT, PLaEgERI[23] [24]. 181
PN A B I B T 52 LR R AN AR T RE T N A AE MR (AR R [25], R PEANIER T TNF. IL18 1 IL6
FELTM3 52 k0 R 57 200 Hf 245 [ 2 A B P ) A I B, T -4 K4S R R AT R0 o 6368 e R A SE IR 1 (TNF) o
AR 2R (1L)-6 75 P IR 9 S B, IR 28 i 40 i EXT 1 (1R 7K S T B [26] [27]. C-JUN R fe itk N8B i
PERR R (Heg) 15 5 1, AR AMRE FR KRR LC 1 S /314 [28]; C-FOS 2 5 HCG 5 KR LC 1 70,
Fg AR R AT B2 8IS cAMP-PKA il SR 3R IE [29] « AAVEURCA 7T BRI IS YU AL SCRe A= FEL A0 B RS B B 450 0 27,
Wog AL R MAPKL/3, JHEEAEFEAN I 12[30]. 7E MDM2/TP53 A5 F, W] UL fEAE
KR 1 (Nr5al)yH mhids S4B M T, D45 1) SCRFSH M 0 40 B JE 3] . SEER R B LC i@id PI3K/AKt
I EOE AT AR SR, AR AT R A HIHIERI[32]: AR T — R BR(PFUNA) I LH 2, 3L
AKTL KRR, I8 T ROS S AKTL. ERKL/2 RBFER1L, Ml LC 345E, BEEaklni: 38 Em
Sy WAk [33]5 MEER I I MEBER 2 Ak 1 (ESRL)FIHI LC AT HIZKR IR 2, #0125 W4 [34]. &
B A KR T (EGF) 5 H ZM4(EGFR)S £, (I ik 52 A 1] Joi - 44H PR 448 48 1) S8 AL I R 4 i g [l g oA, LA
BRI AR 52 /R 4 WA[35] s TUFE 22 FLE) SR . B RNFF A MYC mERIE, A fae 2R T4
A 25[36]; TEAHSEWT T HRIE, Jak1/Statl JBEKLE INCRNA-XIST 23 s i) miR-142-5p /EH T, @it YY1. NFkB
VAT R [E B AR ) 3B-HSD . StAR, T EUS2 L [A] J5T 4H i H 52 (4 7= A 52 BIHIHI[37]; HIF ] LL /N B KK1
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Wik 4R ) CJUN ik, H2 51875 P-CREB [i] STAR Ja 8h[K 7132 4:[38]. M7 RiE, Rbl fig
R NV P R DR RS . S SRR FE EURIL RbL 7R HT A IR 40 b SR A S BUE R 1R
VSMC ' Rb1 8T M RS2 R IE R AR, A7 1 I 8546 [39] .

GO Zr i B “ U - ERER” 10 LOH ¥ Je 2 /MWt #2, Wz i, kit S A& .
Bif &t 4555 . KEGG I B HE 70 b7 i 22 2R 36 A B 0 UM 5 a8 % 5 DR I AOE 1 1) RAGE {5 5 i %
22 ZJFEAL B I (MAPK) 5 53l 2% M IR AL 1 (TNF)fE Sl % B4 S 1 1 (HIF-1)f5 53 B |
B PRI I KORE T ) RAGE {5 58S, X L@ AT B2 “ PUACAR - ELRROR” T 7l LOH M B .
B PRI 2 LIRS A miR-504. miR-935 b B ERIA, @ HH MAPK @ B 5 [a] i 4n M3 i . T,
M SRR S 2 20 e« RE TR R[40]: T3 #ilk LC B 2K [EEE . HIF-1a 774 VEGF, VEGF Jid kil
T 52 SR () 5 400 PR G B R S2 R 434 [41] . RAGE JEEE T2 NF-xB JE4k, HFAIiE . AKEF=E, T
FUGVE SO AEREBE R [42]: A8V SO B B0 AP SRR AN M D e AT VE T R, R S R R R R 2
—[43] AT B TNFo JBEEE K T LC H S2 A& R RS, AT 3800 T RT3 b S R (s [44]
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VitaminD-FGF23-Klotho f 53 M h e AH EAEFAESS, wIREeE “FEIMAYR” BRI AEY Z AT [47].
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i J AR RS A0 A [48] o BIF TSR BN B Hh 24 T (R AR B A% B I AR R M VEGF R34 [49] [50]. (Z5%) F:
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R PR AR FH T S0 S A3, ASBIE SN S SR T RE B« AR - ERER” T LOH W Fi 44t 1
B IIWRAE S T7 .
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RN, @ BT Re NS 584, YR rTRE AR KT, ) 29I & 2 SO FE AN I B R 5k
BRI SE A A LA T 77 1), AR Z5 WL 5 b R BB AR 45 400 75 i — 2D SRR it 7L .
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