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Abstract: Objective To analyze the formulation patterns of health foods containing Sangshen (Mori Fructus) and investigate their
potential mechanisms using data mining, network pharmacology, and molecular docking techniques. Methods Information on Mori
Fructus-related health foods up to September 13, 2025, was collected from the Special Food Information Query Platform of the State
Administration for Market Regulation and Yaozhi.com. Formulation patterns were analyzed using frequency statistics, cluster analysis,
and association rule analysis. Active ingredients of Mori Fructus were retrieved from databases such as the Traditional Chinese
Medicine Systems Pharmacology Database and Analysis Platform (TCMSP). Potential targets were predicted using
SwissTargetPrediction, while disease targets related to primary health functions were retrieved from databases like GeneCards database.
Target gene names were standardized using the UniProt database. Potential targets were screened using Venny and STRING databases.
Protein-protein interaction (PPI) network analysis was then performed, and core targets were screened based on degree values. Gene
ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analyses were conducted using the DAVID
database. Finally, molecular docking was employed to validate the binding affinity between core targets and key components. Results
A total of 243 Mori Fructus-containing health foods meeting the inclusion criteria were included, involving 177 traditional Chinese

medicine ingredients, primarily heat-clearing drugs and tonifying deficiency drugs. The medicinal properties were mainly warm and
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neutral; the medicinal flavor was predominantly sweet; the meridians entered the lung, heart, and liver channels. The most common

dosage form was capsules. The top two health functions were helping to enhance immunity and helping to alleviate physical fatigue.

For immunity enhancement, 453 potential targets and 10 core targets were identified. For alleviating physical fatigue, 166 potential

targets and 10 core targets were identified. Mori Fructus exerts its effects on enhancing immunity and alleviating physical fatigue

through signaling pathways such as the TNF signaling pathway and the lipid and atherosclerosis pathway. Molecular docking results

indicated that the key components of Mori Fructus could spontaneously and stably bind to the core targets. Conclusion This study,

utilizing data mining, network pharmacology, and molecular docking, analyzed information related to Mori Fructus-containing health

foods and preliminarily revealed the potential targets and mechanistic pathways associated with the main health functions of Mori

Fructus, providing a theoretical basis for the subsequent development of Mori Fructus-based products.

Key words: Mori Fructus; data mining; network pharmacology; health food; formulation pattern; immunity enhancement; alleviation
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Table 1 High-frequency traditional Chinese medicine (TCM) raw materials

75 24 JEURE 5 F ALK 15 FH A% i 24 R 5 FH ALK 15 FA AT R 1%
1 Mt 243 100.00 10 e 29 11.93
2 Mitd ¥ 136 55.97 11 EEE S 29 11.93
3 tR% 53 21.81 12 Bt 24 9.88
4 S 52 21.40 13 R 22 9.05
5 BV 39 16.05 14 TR P 21 8.64
6 A& 38 15.64 15 TS 21 8.64
7 P 37 15.23 16 P+ 20 8.23
8 it 37 15.23 17 RZ 20 8.23
9 1hZg 37 15.23 18 R 20 8.23

¥ R E A2y GRS S 5B S il
0-1 #5F%, S N IBM SPSS Statistics 26 ¥ ft. iz
B TEETTIE, %FE 0 Jaccard AT = RIS, %
PR B 18 AT RISy, BAERIE N 5, R INE 1
flire. 25 1: B, K&, AS. 4. B, =
FRIf, 2K 2. RE. K. MIRC T L2y, S, %
AR 2 s 28 3: BAHbTE. T . R, A
Bk K4 &, T RZ, G2 K
5: PEVES, AR
2.1.2 Ui KHE R AR RT3 2K,

e
10 15 20 25

(=}
W

W
PN
A&
EE
AR
wRE
Mofd [
1% 9
F 1
AHhEE 1

Hilf g 17
BEE N
Eapia 10
WHF 15
RZ 16
¥z 14

—
0 W W L N I B

1 SR HREDSITRIRE
Fig. 1 Dendrogram of cluster analysis of high-frequency
TCMs

FRLOR AR B o TR R G b o 1 o 24 TR I 2k
RISLE 25 KK, Wl 2 Fros, fEIEHE (19 B,
WBHZG (18 Al #VRZ (16 M) 25, HiBRIT Ftb
HERMIT, AR ORI Z (475 70,
ANVFZG (221 O #MZG (123 KD+ #MHZG (108
O IHIZ (90 O FIAKBIRZY (74 0 YR
24 (51 YO I MALIRZY (50 YO THEZG (43 O,
R (42 VO Az (35 ) FAZG (32 YO
BEZ) (17 YO HTZ) (1 O, g (11
O AT 1 IZ P 24 (10 70« TR ZE (10 70
ERZ5 (10 %O, kMg (7 70, iz (3 %0,
EIMIAZZS (2 YO SUFRG 25 (2 70, AR
25 (1O fRlZy (1.
2,13 WA fESFEMEAL 2y ERkd, 1Y
SLUE (503 ). F (483 ). FE (425 %) NE.
FRBAH (1309 %O, BE (367 KD i (316 40
NE, WKE 3.
214 HAZ  XNEARRF R IHE ST, 4
Wi 2 Fos, g (921 YO, D& (699 0. T4
(518 O RE (449 YO, BE (427 IR WIREZ -
2.2 IRIETIRESTHR

TEGINT 243 PSR S F, 8 K 286 X
PRIEThRE SRR, WK 4 Prox. Hr, “GT1G5m %
17 (93 1K) i 32.52%, “EEMRAR 1T (52
7O i 18.19%.



* 1406 »

F8 B 2026528 $57% B4 Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 4

SIS 2 |
FRIE 24 |
AL 2] |
T N2 —
V5 ML 25 2] e 2
AR 2] e 2
JIRITE]
HRIBL 4

3

15 L2 e— 5
AIR 11 T 2] e— 5
PR R 6
M L7 — 7
R Y 8
A 8
oy 9
LAY 9
] 12
] 15
] 16
#hEHZ 18
L 19

0 5 10 15 20
BEFIBIR
2 HPHEMIIA
Fig. 2 Efficacies of TCM raw materials

e in TR
425
‘ 367
#o B I
483 13 83 316
74 233
503 1309
b e 3 H

B3 HHEMESAKSH
Fig. 3 Distribution of four ¢i and five flavors of TCM raw

materials

®2 PHRERAYEE

Table 2 Meridian tropism of TCM raw materials

JSE2 ARIR A% BRIK
Jifi 921 = 347
i 699 JB It 74
HF 518 N 47
iR 449 K 45
=1 427 A 8

2.3 EEABMFMEEAHESH

TEAINI 243 PhRARLREES F, & T AR
309 R, AN S S, BUAERIERINLRECE S 172 Ik
[ MR E (90 ). G55 E (5100 94
G (1100 HEIRIRGUAEE (10 0O, 747
REFIE (6 U0 FEeEidizE 4ol MRfsas
BRI TS R LEME (23 ). BTG
fERE#E (22 YO MUk EE (20 YO MR =7

ABT L 1
A BT R Py g e 2
A BT SeE e 2
AT RN E R 2
A BT s w3
: fiif e 3
of L B4R A SRS E w3
BRI 4
G BT 4ERR G R E R =D Rk - 5
HEhFhiE i 6
BT U R - 10
A BT e s e i 10
LR ARAN D e 11
RGP B L e 13
A7 BT SRS LU 7K - e 21
et A S A 555 i B A7 11 ] e 22
7 1T ] e 23
BRI 57 52
GEEE R 93
0 10 20 30 40 50 60 70 80 90 100
Bk

B4 SRERERRETEINEESIT
Fig. 4 Statistics on main functions of health food products

containing Mori Fructus

(6 ) FAPEIEREE (2 OV R E (170,
JiEThRe ZaL#E (1 U0 FrE BB B 30
[HZFEN A5 PO FEFELME (4750, d#Z (2
YO BEN QYO BELME (170 BEAN
(1 PO~ B QO DHEILE (1T KR
BARKDEILE (1K), 228 (1K) B
WIAE QL UOT FIRREZR 19k [HHEIEE
(9 YO T HEAREEE (300, BEilfEi#E 3
VO B F AR R (2 VOB H (2 VO 1
BRI 13 [EFMER M (9 ). Bkt 71 i
#H 41,

ANEENBEZRIT 633 K, AN 3 28, ALHEEF
EARTRPY R 515 Ik [ JLE (206 O 4d
(164 YO FBE (130 %O, 24)L (12 ). A&
WA (3 UO 15 RS 94 IR[IBMEIRIE # (21
PO H&E 24 (15 00, O & gm S (13
YO~ B S 5235 (12 O FFShREAN 435 (11 0.
FFEThEeA 4 (11 YO IRips (400, BHiR
SPSEE QPO BIEE (1K), SEBEEE
H PO BIREAEHE (1K), RIRE (1 TJ0O.
BEPRI R (1 VO REUR 22 24 Ik [l
ECE Q10O AEREE (170 =il 5l
& (UO. fehdeE ool
24 FIBGt

TEGINIT) 243 PREMORAES A, SEEHIA 11 K
K (B 5-A). HALRZER (87 M. MR (39
O R (4RO B QLA AE, KRTAM
R (19 FOL FF (17 FhOL PORR (12 FOL AL
75RO B S FOL B GO B AR,



F8 B 2026528 $57% B4 Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 4 « 1407 «

= LR 77
L2l
= JORH
= AL
" HA
LRl
= {7

|
w i FE 7
» LR ‘
7
= Fr ‘

14%

B e E L NIIE
S 00 ﬁ“fﬁ s
it TS S oI T
W o N o o J R
B | D — oRIFL I
KL=y \ Q © filfT & 1
R, o IRBHT
b ~ 5
i ° HUT
fokE N
gﬁﬁl Dj‘EHEW
ﬁﬁo .Ezﬂx
it o e
A S
P o) it
it . e P
WY, ¥

P2 e ¥ my
Ay v 2

5 SRERER|EFEST (A) REFHRMIIAME (B, KIKEE 8~140)

Fig.5 Dosage form distribution of Mori Fructus-containing health food products (A) and co-occurrence network of their

TCM raw materials (B, association strength 8—140)

25 REFRERBPHERSH

P B Hs e VS AL AL BRI T 25 JE RSN SPSS
Modeler 18.0 4, JEREILILN LS 4, F5%8EHz I
PRAN SRR T IR IEFEERINE 15 F0 35, &5 R K] 5-
B fiivn. BRI AR IR OGRS, 2R, K
Bk, o ocBsR AT 5 AN M-MRd T 5
MAREE, R, JE- 1T, ZH-AZ. filk
ATLAEH, SMEA 2 53825 (Fifd 7). Fl
KBIEZ (RED. AMRH GHERRIAS). iy
CHIRD SEFRARAE .

b0 0 SRR B S R AN F T RE S A 1
P2 EEURNEAT Apriori JCERFIMI AN M. HET
Kol FERE Ve, B SRR SRR =104 s/ NI B (S
FE=80%. ERRITECH 2, S5R K 3. SZHEAR
RAE LG PR IR, BEEARRATIH
DU G T BLRONE R o [RASHT 70 T se 3
S, MIETUASME, BEREA 100%, & LR
FE N BB EAT BN 5400, WGl
B, TEAR AR E NS ST, FHE5%Z
IR (10 T2 365 P 2 B0 M S 35 PR FEE 0 A A
Hor, SR PRI SCR S 55.97%, 15K
{8 2% W IR AR AT A A R o bl 8, $R
INSEMEAE “UERAAMAL. AR ThR4ERE R BTk
AR SN BESIRE . FIEIE SR
FEMRIRN 21.81%. 21.40%, 94T 20%LA F, #5%
SRR TR R EAL O YEE, RILAE “ S
7 ST A0 I AT AR E AR TR T
S GEEEE . SRR SRR 2 5N 11.93%.

®3 REFRERRBERKEEAN 54
Table 3 Association rule analysis of raw materials in Mori

Fructus-containing health food products

JE T i T 45l TR I%
FH Fike 136 55.97
FH R 53 21.81
FH I 52 21.40
St | 39 16.05
St NS 38 15.64
St G 37 15.23
FH th#y 37 15.23
FH RE . M+ 37 15.23
F K& 37 15.23
St g, fkdv 30 12.35
St EE 29 11.93
F ELpia 29 11.93
F KA, HET 29 11.93
F A&, HiidT 29 11.93
F EENE IR 25 10.29

11.93%, J& TARSRBCAAE S, PRI SRAE “IRRH
ai kg SERER IR 1A EAURFERN R DR

2.6 EERBEINEEMRXFER S

2.6.1 AHITHEGE T AT 5T
AHOC Y A 24 JEURHEEAT SL I 28 43 o 5585 42 B R AN
PEBERE T PR RER A 15 A1 35, 45 R 6-A-1T
TNo A BT R G SN T ET 5 SRR AN
FME-HAD T IR B MAD TR
ST o 0 R B AN R D RE R
SR e R ABUEDRHEAT Apriori SCIBCLIN43#T o



. 1408 ¢EB 20206FE2H B57% B4W

Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 4

2
flRE

A

»

25

I 7_|

Az 11

12| 2
R 3
v ]
ey 4 I
ihzy 13

i 12

L
LT

S

I B TR AE ) (A B ORIRAE 8~70);

® hvkT

AR
°JemRp
Bk N
I

B-II
- 5 10 15 20 25
A 10 }—‘
KA 3
JI\%S 7 ]—
BE -
T

2r 6

7y 1
i 4 1
BET 5
TEEE 19
A 13

PN 1
JEE Y, I—
R 2
5K T I
TS 18

T-2RAFAR 19557 (A BIZKIKSRIE 6~40).

I-contributing to immune enhancement (association strength is 8—70 in fig. A is 8—70); II-relieving physical fatigue (association strength is 6—40 in fig. A).

& 6

FHRMHIMLGE (A) FREDHHRE (B)

Fig. 6 Co-occurrence network (A) and dendrogram of clustering analysis for TCM raw materials (B)

BT e rr i, W E AR =100 /AL
BIEE=80%. mAHIHECH 2, 4R NE 4.

W B R BT 0 58 S 9% 77 A DG IR R 2 TR
YERL 0-1 %EF%, 5\ IBM SPSS Statistics 26 #f4 .
BHROEEGEE, % I0 Jaccard HHATIIE R
B, EBEIEE 15 TR A RKE N 7, AR
Kl 6-B-Iffrc. K 1: K&, miK. AZ. H¥H, £
LR TR BB R MR 2K 2 IRE
TR, 5B T R e P s S R R T B G
FTMET; 23 Mikd . iz, B, FEHTY
FRE . A5 A R P EUR S 71K s 2K 4. JBH,
FEMATREA BRI K5 BF
#, FEHTEMRARHBMRZEIIKT;: K e6:
AFKR. Wil RZ, FEHTSE MRS
FHEERT S e IR 28 7. S, FEAT
B R TR ) S IR .

2.6.2  LRFRRIINEDT MG GRMRIR D% 5T A O

*4 AU TEEEENDHRR BN 5347
Table 4 Association rule analysis of TCM raw materials

for contributing to immune enhancement

JE AT S TEE Y%
S il S 62 66.67
At R 26 27.96
S I 23 24.73
By HkE 21 2258
S RE. Mt T 21 22.58
At A& 21 22.58
At RZ 16 17.20
At iz 15 16.13
S [ipEs S 14 15.05
S %, #ictF 14 15.05
S RS, MRS T 14 15.05
S ANZ. Mg+ 14 15.05
S Jrich=s 13 13.98
S B 13 13.98
e Y= 12 12.90
ey KA 11 11.83
St &y, R%E 10 10.75




F8 B 2026528 $57% B4 Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 4

= 1409 -

29 JEORME IR BEAT IR 48 20 M7 . 995 42 1 PR Al 5
R T R IEFEERIAME 15 A1 35, 45 &l 6-A-1FT
o GERRAR I ST W E I ET 5 R R ERA AN F
MRS T MR TR . R EE . M
T-ANZ. ZH-NZ P R R a5 S
AN TR D RESE I K177 ity o v AU BE2E 4T Apriori 56
ESSWIUE I - € S R S g & 5
10+ S/ NN B A FE =80% . S K BT IECN 2, 4
KUK 5.
RS EBENRESEPHRRICHAM S5
Table S Association rule analysis of TCM raw materials

for relieving physical fatigue

J5 Tt T S XFFEI%
S Mitd ¥ 48 92.31
F BR 24 46.15
F R 20 38.46
F NS 16 30.77
S H 16 30.77
S R, MifldT 16 30.77
S ANZ. MIit+ 13 25.00
F B 12 23.08
F [iipee S 11 21.15
FM JEE. MR 11 21.15
S 1% 9 17.31
S ABEON 8 15.38
S EERR 8 15.38
R A& 8 15.38

W bR G2 AR Ak 770 57 A O 1R 24 DRI A
0-1 %EF%, S N\ IBM SPSS Statistics 26 % f. iz
JR ST ik, %8 0 Jaccard BTN R R, ik
FRERES 15 AT R I AR RHON 7, 45 R 1 1E 6-B-
WR. 251 8|S, BIRW. K&, AS. ik,
FEHTAREIEES s 95 2. RE B,
F B TR R P B YT B S AR 795 57 5 28 3¢
Mikd 7. hzh. Rt BETF. BEE. W A
Ry, FEHTEE (SEE. BB el
WHEST s 2% 4. BEER. BE, FEHTHEHEA
SEFTSUIARS ST 25 5 RIA, FEHTAE
HERTER e 2K 6. AR, FEHT
AR MR ET Bk 29557 2K 7. PEEES, FEH
TS B W R BT ELIAR 9% 55
2.7 MEBHBZHHFTRR
2.7.1  WOBE SRR GG UL G Bt IR B i ik A
f§iF TCMSP (35 PE . Herb HUiREFESELL “S4L7 N

Fér 2 1A o HEBR B 2 0 LA J. SwissTargetPrediction JGiZ:
WK T sy, 1320 153 Mgy, 866 4
B R

UL 5 B3N Cytoscape AJALfLACEE, HtF
1019 N5 (153 Ffisr. 866 ML), 4704 %
2, W T SRR m R ORI, W 7-A,
PR MG S S AR R Y. o, -4
B 5 M A 1EH & (cyanidol ) . ) HF &
(myricetin). 2 (morin). # & (quercetin).
i 25/ (kaempferol).
272 FEMEDIREIBEERGIE AR ER,
S ORAE B 2 B ARG DD e A B T4 98 S gz )
NG RAR T IR ST o DRI 0] LA MY 58 G 28 ) NG fid Ak
J19 55 R REERI/E GeneCardss DrugBank. OMIM.
TTD ¥ ek L HL A, Hfalind UniProt ARk
KT, %71 GeneCards i 27 H AH 5 36 PR 4 5 5%
Z, W2 P AE I E PR SRR A, A H
fb B 2 R L R AR B R A A, RIIG 5 S
JIRHRTETESEIEDR 3 497 A, SRARAAR 155 QI8
FEREFEDA 838 /s
2.7.3  TETEFREEDRIE R PPT LS 0AT K SIS
PERL ST AHOCEEZE DR S5 47 Bl T34 5 e 77 SRAiAA )
J% 57 FHSCHEIE R SN Venny 2.1.0 1, 2031 HX 2 2028
£, 1S3 M B T 18 53R G 5 U AHOCHERE ] 453 A,
SRR AR 19 57 AR L[] 166 4>, LI 7-B.

W HEFED N STRING 3 e, 73 7 i) e 1
SR SRR AR J 195 55 PPLIN%S . BTE A 453 A
TR 12 885 2514 JRHEA 166 D11 RUF1 2062 5%
i1, KH] Cytoscape #AEXF PPI W 2% EHE T RI A4k
38T, MKAE BT R degree {HIEAT WAL AL 22 B FI 7
%, ikl 7-C fos, 55 /) degree {HAT 10 £i7
[P A5 N iR SR ZE Rl ¥~ (tumor necrosis factor
TNF). £ H# M B1 (protein kinase B1, AKT1).
A4/ %-6 (interleukin-6, 1L-6)+ Hihs-3-B 2
M &l (glyceraldehyde-3-phosphate dehydrogenase,
GAPDH). H4Hfii/r%&-1B Cinterleukin-1p, IL-1B)-.
&5 G 5 HIERT 3 (signal transducer and
activator of transcription 3, STAT3). H & H
(albumin, ALB). @K EH (proto-oncogene
protein, SRC). & Bz 4 K K52 /& (epidermal growth
factor receptor, EGFR). B-E¥ &5 1 (catenin beta
1, CTNNB D). 4/ 7-C fli 7w , A4 71 9% 57 degree
EHT 10 AZA#E 258 GAPDH. AR K LA R
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7 REFUESSELSEEE A, BRI SEEREDEESFEE B) REZREIGE PPIAHLE (C)

Fig.7 Interaction map of active components in Mori Fructus and target (A), Venn diagram of active components and main

health function targets (B), and PPI visualization maps of main health functions (C)

T AE 3 (cysteine aspartate-specific protease 3,
CASP3). Jiif# &K & [ (proto-oncogene protein,
JUN). #YRFE A 90al Cheat shock protein 90
alpha family class A member 1, HSP9OAA1). #2%
JRiE b B A BES 3 ( mitogen-activated protein
kinase 3, MAPK3). R4 ReE Nl &Y &l 2
(prostaglandin-endoperoxide synthase 2, PTGS2).
B 5L A BB 3B (glycogen synthase kinase 3
beta, GSK3B). EF&EEHM 9 (matrix
metallopeptidase 9, MMP9). YT ER{E B 5 7 1
(sirtuin 1, SIRT1). £ % (ADP-##) E&H
1[poly(ADP-ribose)polymerase 1, PARPI1].

274  ZOHEILER GO Dfe A KEGG JE 1 & 4R
AT K Bk degree EHT 10 AL SR %O
53 DAVID £l e, 34T GO Dhfg =0
GEREIR, ERMNRGIZ 1T GO 7 (P<
0.05) #, M BP ZHI LA 130 M6 H, LK
A MG 5 1 3% (positive regulation of glial cell
proliferation )« Jik 3 - 22 & W2 B R b 1E ) i 4%

(  positive regulation of  peptidyl-serine
phosphorylation) %§; M CC JZ5 #3152 16 4
%H, WAEEHERBRIEEY (protein-containing
complex). HRAMRAER Sl (glutamatergic synapse)
&5 I MF 245280 15 N6 H, W R R E
)i 45 & (identical protein binding )« i 45 & (enzyme
binding) &% . 1E MG T 57 D)%, BP 2
MmatIs 35 M6H, WREWRHK Db
(macrophage differentiation). JHT-iZ#2 (apoptotic
process) 5¥; M CC JZHI T2 12 156 H, W
KM (eytosoD) s # 5 (nucleoplasm) 55; M
MF ZH5 345 30 11 Nk H, W AR & E RS
4 (identical protein binding) 72 2 & HIE#Z LS &
(ubiquitin protein ligase binding) %5, K% IhRELE H
IR AP IR ILET 10 2%, SAWMAEGE &, ATigs
RanlEl 8 fror .

HIH] DAVID H4f e 73 5l % 1 5 G 5% ) M2 it
7795 55 %O BE ST KEGG T8 /04T, 495 203
SRR IS KEGG ik 79 % (P<<0.05), Z2fif
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Fig. 8 GO functional analysis of Mori Fructus core targets (top: immune enhancement; bottom: relieving physical fatigue)

PR3 55 5% KEGG % 24 % (P<<0.05). 734l
WAL E AT 20 DU 2] 2 FhOR(EDhREAH S HIAZ
KEGG @i (& 9). s 5% 1 KEGG i@
E AN BE 4 M & & S (human
cytomegalovirus infection) J ik H 1) 8 (1 5 A 18 1%
(proteoglycans in cancer ) i 22 BRI B 501 1) 71 iy 245 368
% (EGFR tyrosine kinase inhibitor resistance ) g )i
FB K FEAE L IE M (lipid and atherosclerosis) 4.
CEARAR 19E T I KEGG i 1% = B 55 A 4/ &
17 {5518 (IL17 signaling pathway )+ A 5 1 5 ik
HORERELIE S (lipid and atherosclerosis) HifJRIA5E
Al F{5 518 (TNF signaling pathway) %%, Pi# 1y
BEH) KEGG 18 #0045 IR 5T M 50 Jhic s e A 1 3

(lipid and atherosclerosis) F1 A 5 4 Hd 5 25 /2% L i i
(human cytomegalovirus infection) . & Tl A5 T &
AT ATRAGAL B, BB R oR BE S, Y
R UL IV B BB R B i %
2.8 S FXHEEEOIE

W “2.7.17 T IR B SARET 5 FPAZ O )
(IEHEER. UtlER. ROER. MEER LEB) 5%
HECHE BI85 2 ) RN GZ AR T390 57 OAZ DS L (B R
¥ J5) TNF (PDB ID:6U66). AKT1 (PDB
ID:8R5K). IL6 (PDB ID:7L4V). GAPDH (PDB
ID:6YND). CASP3 (PDB ID:6X8I). JUN (PDB
ID:8RPP). HSP90AA1 (PDB ID:6LSZ). MAPK3
(PDB ID:6GES) #HT 4> FXf#. Wk 6 fiin, 167
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Fig. 9 KEGG pathway analysis of Mori Fructus core targets (left: immune enhancement; right: relieving physical fatigue)

Fo6 RUEXEMISOELINESEE

Table 6 Binding energy between key components of Mori Fructus and core target

254 fel(keal mol ™)

PSS 1 % CAS 5
TNF AKT1 IL-6  GAPDH CASP3 JUN HSP90AAL  MAPK3
WHFER 528-58-5 -7.9 6.6 -5.9 -9.4 7.7 -6.3 -7.3 -7.3
LTS 529-44-2 -8.1 —-6.4 -6.3 94 74 -6.4 -7.3 -7.6
MR 480-16-0 -7.9 -6.7 -6.5 -9.2 -7.5 -6.6 -7.9 -7.6
Wit B & 117-39-5 -8.3 6.7 -6.4 9.5 -8.2 —6.6 -7.3 -7.5
1L 2%y 520-18-3 7.8 6.7 6.3 -9.7 -7.3 -6.3 -1.7 -7.7
1 keal'-mol™ =4.2 kJ-mol".
. R, RER. WMER. LERSZOES I, FEolas 1 ER o BRI R U, $R T
SRR, BEHRY G, AR A R =T TR BIE O RS S .
A 12 Arade T e, DL 10, 3.2 KBEHN AR

3 Wit
3.1 BEZHE

FEGINIT 243 P AL DR B it (s AT
KR 5 REH 73 RIS Mt T K%, 3%
[N V= BB BV RIE S @ IS B S 13t 5 0=y
dh i, 2 R BRI 2 (R AT A2 . AR
2y, ANAZGAIANZ . DR TR R A B 2 b AT
DA, DAL, P JE8E, IRIH O,
FEAME., L& FE,

FEREEDIRE M Hreh, “ A B TR G 17 M
“ORMRARI ST UG . SRR T R EE
N EERGEIR T EM G H, NEE AR
FERDELE, FEMAR. ARSI EE,
SO MR AT R DUREFFON F, FLE R
52 388 7713t 3o 2 8 e A AR 4 b S I B A RO o)

RIF A 5 R R o, A5 HAl A 25 7>
BAT R R R o, SRIERBERT 3 44 A4 A5 9 SR E-H
o M-I RIM-SEIC. SARBEBIANMIL, HIAC
TUAMPE, —EWFERAMEE . SR, H%
AT ST VR RIS, —H R
A AT, BTSSR T SN
ZEDEARBIR, SR, A BT R 7).
R G R R, T HAEBRBE bt
WUESEA B T3 o G B SI AN G2 gt A 7198551581,

TRV K SR i b, IR DI REN A
BT 458 G 5 T MR RRAR T 57« (B NEE) $e 5
CIERAFA, AT R B, SR, X
A IE RN RIR TR AR R . T
SRIE TR, ARETIERALR, fE
BRI 5T BB SR SR L E 3
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N S0 " I ™28 d e
#it 2 %5 GAPDH LMy 5 GAPDH L %5 TNF
i 2 ¢ Aa A SN ¢ ® g X w{Q s
2 4+ PR : ¥! %‘“"}3 £ > -2 S iiaty o ‘.J
Witi &5 TNF FE S TNF it 25 TNF
W f 4 ﬁ%’
v = S'l‘ § 4 J";? l (;Z\"- )” = pe
,‘;«Q‘é 3 ; @Z"” v ﬁ ~ m**ﬁ' J7EN
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B 10 KBRS SRS FIHEE

Fig. 10 Molecules docking diagram of key components and core targets

Dhe s, O M2 2, AL BH 2 i B .
DR T Hp R R V6T R Dy “ 3R IR [ A7, ANE AL
FHRANS S ML MBS FNPH 4 A E 25 RE ST
IXBAAS, #has NARIES, RENURFFE-F47, M
IR BG5S 1. oAk 779% 57 1 H ol
33 MEHBESHFIIE

O A F O SObE 32 I R
153 A KB AESRFER] 866 4. [FA]Hf M GeneCards %5
HO RN 3 497 AN G 9% 7 T TR SR A
838 NGRAAAR 1% 55 IV AR B p B s o) Sy 1
AT SRR DR S B SR RO B, RS SR B T
SR T ARSI 453 AN, S IRAK SIS
[PV FEREIE R 166 1S

SR FIHIThRE O B2 Gk,
KW LA degree MEHT 10 A7 FIHE fAFE k% 80 55,
321 36558 9% 7 A% O 5 B0 FE TNFL AKTI . IL6
GAPDH. IL1B. STAT3. ALB. SRC. EGFR.
CTNNBI. #l40, TNF-a &40 T-4NESR 2R
KR T2 —, 1EFE%M T, TNF-o fefis
SRR AN A E AR e AR s R, I B
JA B/ SR R AN AN 4 e BB TR R4, AKTI
FEARIEMA T A, FLIE I A EE N, R
KB A A A o A SIS R B BE A AR S 0 R
B, AKT1 7E1877 (I AU AUE RS B AS52m (1 40 i Th e
KA EAEHNHIS B JORE [ N IR, FR B 4n i

(1 IEH S BE ThRg, /D AR T TR AR S e fa s
IO EZNE R

MG ARAR 195 57 1) 4 T B 2 2 4EFE Y,
FEW RPUA . iR MR 3 MO
e8], KHFSTLL degree AERT 10 f7 (%R S AE N
O RE AL, 15 B MR AR 9% 57 1 1% 0 B A HE
GAPDH. CASP3. JUN. HSP90AAl. MAPK3.
PTGS2. GSK3p. MMP9. SIRT1. PARP1. i1,
GAPDH & —Fibi i figell, Rets AL BEme i i A
MWL IR (adenosine triphosphate, ATP), A4l
JfufithE, #% M GAPDH 625 DNA S| 5185 .
b ERE . mRNA Fa i P A % DA R 4H 2R A e %
5101, CASP3 S 4 A T-15 Tl ek i Ak T rps
AL B R IR, 7 R4 i ) [ R T A
RO, AR T HATEY BOIEE 1A A )
BRI TR FE OB A 5 /E FH 20, HSP9OAATL =& —
FREZN T8, Rt 2 MRy E B rRsHEdT
S5k, JUHAEYERR O LY 2 7 s B R T
REV 1t 07 TH R #5512 A2,

FMI IR % I 161 A GO 4 H A 79 4
KEGG 55k E 4 (P<0.05. #lw, ANE
Y1 A7 B IR G 2 — P R N A S 7 1 A 1 i
Yy, FEHRPEDNREAC T AR o] SEBU™EHE .
B R AN B4 R =, X PR E R
o B A S B e B I R 28 1 28, @i PR A
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MR EEEER, IR E RS BN R 12, g
JoT RN B k5 R B 4K 1) SC B AR BN A 1T 2 — AR i
fE8 1 (low density lipoprotein, LDL) 7E Ifil F EE Py
WAL AL LDL Coxidized LDL, oxLDL). f&
T AU B HIEEERA, ReitmadiE e
71~ HSRPUEA AR BRI 1, e R B
1 C(high density lipoprotein, HDL) it b5,
T T35 30 J s R AR A A L A 9 2310 208 SR 14 7
I3 SR A% O a2 A A ML TR [ e 200 o 1192 ) 5 )
R AN TR, 167 R BENs 40| LR 20 A 7]
M1 BMAL, RIS o n R LR A LB B D)
REft) M2 BUBRAY . IX PP AT IA) B % A8 BT AR
A LA RIEFF R AMEERE T, AR TG R
JIi) H R4,

SMLGMRAR 19 57 T 58 /> GO A H A1 24 %
KEGG {5 51l 2 & &% (P<0.05). fil1, 1L-17
SRR R AR 1, HOKPFR RS w2
BRI 57 . AR E n] W2 e & ST
PR JEEMA 1 (high mobility group box 1, HMGB1)
HIRIE, IR KF-«B (nuclear factor-kB, NF-kB)
p65 MIBERRA, BEMAIELHISS IL-17 15 5 R R
N, VAR RRE R, EBLRARTIRE, AR
J19E 55 R BN N A B B R e E A A TR K
HAUPRE S5 B VMG, s, i
AP MR T RS, X T4 RS B0
HE, (LEMmARS BTG LR ARE TS [ EE B
MEAME-2 K X EH (B-cell lymphoma-2
associated X protein, Bax). i B k=41 ffiy&E-2 (B-
cell lymphoma-2, Bel-2). B4z C. BUEF:
IR R A AR H -3 (cysteinasparate protease,
Caspase) -9/3] RAEEAMMILT:, IERHIAZ N
M, bR ETCROERE, BRI SR AR 795 57 2,

SR B o G 2 ) R G2 fif A4 7795 57 T 30
WM BB IR A AE 5% . Sk EAL
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— S R R E VIR, KT 55 W% 072
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o, i TR By BRI
IR e AR, 2T B ATP 75 KR8, &
A SR FTIESE T NSRBI 2 IR 53
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