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Abstract: Based on network pharmacology and molecular docking technology, the key targets of the
main active components of Portulaca oleracea L. (POL) to inhibit mastitis in dairy cows were
explored, and the possible mechanism of action was verified by in vitro cell experiments. The
TCMSP database was used to search the active ingredients and corresponding targets of POL. The

GeneCards database and OMIM database were used to search the disease targets of dairy cow
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mastitis, and the intersection and integration of the active ingredient targets of POL were carried out,
and the PPI network was constructed. DAVID database was used for GO function enrichment
analysis and KEGG pathway enrichment analysis, and AutoDock software was used for molecular
docking verification. Finally, the effect of purslane extract on bovine mammary epithelial cells was
determined by CCK-8 method. LPS induced MAC-T to construct an in vitro inflammation model.
RT-qPCR was used to detect the expression of key targets, IL-17 signaling pathway and
inflammation-related factors. Results showed that a total of 10 active components and 188
corresponding targets of POL were screened. A total of 2 495 targets related to mastitis in dairy cows
were screened from the GeneCards and OMIM databases, and a total of 40 co-expressed targets were
found through the Venn platform. Ten key targets such as ALB, TNF, IL6, IL1 B, and MMP9
were obtained through the PPI network, involving AGE-RAGE, lipid and atherosclerosis, cancer,
IL.-17, PI3K-AKT and other signaling pathways. In vitro cell experiments showed that purslane
could increase the content of ALLB in MAC-T, and provide 11.-17 signaling pathway to down-regulate
the transcription of inflammatory factors MMP9, TNF-a, IL-6, IL-18, IL-8 and IFN-y genes, and
up-regulate the expression of anti-inflammatory factor IL-10 gene. This study revealed that purslane
can inhibit the release of inflammatory factors by inhibiting the I11.-17 signaling pathway, thereby
inhibiting the inflammatory response of dairy cow mammary gland.

Keywords: network pharmacology; Portulaca oleracea L. ; molecular docking; dairy cow mastitis
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Table1 qRT-PCR primer sequences

I E A (5—3) 51519 (5—=3)
Gene Forward primer Reverse primer
fB-actin CGTCCGTGACATCAAGGAGAAGC GGAACCGCTCATTGCCGATGG
IL-17A AGTCTGGTGGCTCTTGTGAAGG CATGCTGCGGGAAGTTCTTGTC
IL-17RA CTTACAGACGCCAATGAAGGTGAG CTCCTCGTGCCGCCTGAC
Actl TCCTCCGCCTGCCTCTCC TCTCACAGCCGACACATAGCC
TRAF6 GGAGGCTGGCAGGCTGAAG GGTGGTGGCAGTGAGGAGAC
ALB GTGTTCTCTGCTTGACCTGATGTG GGTGTAACGAACTATGAGCCTGTAAC
MMP9 AAGCGTGATTGTGAAGACCATACTC GAAGTGATCCTGGCAGAAGTAAGC
IL-1B ATGAAGAGCTGCATCCAACACCTG ACCGACACCACCTGCCTGAAG
TNF-a CTGGCGGAGGAGGTGCTCTC GGAGGAAGGAGAAGAGGCTGAGG
IL-6 CACTGACCTGCTGGAGAAGATGC CCGAATAGCTCTCAGGCTGAACTG
IL-8 ACACATTCCACACCTTTCCAC ACCTTCTGCACCCACTTTTC
IL-10 GGACCAACTGCACAGCTT GTGGCATCACCTCTTCCA
IFN-y GGCAGCTAACCTAAGCAAGA CAAAGTAGTGGCTCAGAATCC
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2 & R D
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30% ,DL=0. 18 Ay i % 45 1 , o 35 2 W] 1, 7 3% 3]
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B-1 N E AP EE 5,7 R KE-2-(3- -4
AR 2R L ) il -4 - T L S5 i 8 R Sl SR 1O b
T PR A3 B 188 A~ Xof 1oy #00 pki o 308 2 Ay 0 04 i
By -V FEAE O S 45 (B 1), R B 145 08 i 104
T M A3 55 T B A 2 IR A AR R 2R S A4 M A
TERE R
2.2 EFLARKEAKIKE
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5 , OMIN %4 JE A6 R 3] 2 343 A3 4= 5L R R $E
Mo UL B R E RS A IR ERE S,
e KAR R 2 495 AW 4 FLAR AR B0 A5 . O 1 Y 188
A T 15 B0 3 M A 6 B A 5 2 495 A1 A FLAR R
S BAE 2 Venn T &, il 75 UL, 15 51 52 5 5 45
404~ (E 2)
2.3 EAREEMEHE

K2, 27 R 4048 55 A STRING %48
P B 0 AR 4 TR R 2 R DL TSV A S 3
Cytoscape3. 9. 1HF , Al FI BE A R /N K 3R 5 s K
JIN B A, T A, 10 G T AR 3R 1 SR
545 AN 3 TR .
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BUAT 10 2% #F 17 7T 40 4k &b PR A4S 3] GO A= 4 % 5 B
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TEMAAR B Tl A b B (1 5) o
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R 8 2 M, K 14 5 10 0 43 DA B S 4
il 475 A LR 98 04 S B I S AT HE T, DAk U
He 24 100 5 0 6 Mo Ofit B2 22 I iy R R RE R |
B-4F {5 AN AL AR DU A R ) AN OGS B 05 (ALB  TNF |
IL6 . IL1B Al MMPO) #4743 ¥ X 4% , 45 2R UL &1 6 i
7N B TNF 38 08 5 6248 s IR 45 & e s T —20. 92
kI-mol "4h, HAx 45 A A A% T —20. 92 kJ+mol ',
FWIXHEG R R, Hoh ALBHR S 55 3-8 § BE A 45
A RERAR, N —39.33 kI mol |, 45 SR FaE . PEE
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PEnl AL o F X g R HW(E 7).
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i o CCK-8 32 6 I 4% 4k 3L 20 7E AN [R] B5f ] %
MAC-T i I Hs%m . g5 R E 8 frn , 525 [ IR
ARG, FEAE ] 6 hiF, 5 44 B0k 22 5 20 pg-mL™!
B, 400 O W R TS AR R, IR R 22
% 358 T 55 U5 DO AE PR BE R 20 pg e mL !, AR A (]
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W00 DA 1A B 35 1 0 ) AT O A A DX 5
0T 7 1 A A L, TP T € 5 R DXl DD 445 9 1 o 4 2
FLR 2 1) 500 4 A
The blue region is an effective target for the active ingredients
of purslane, the orange region is all the targets contained in
the disease database, and the intersection region of the two
colors is the predictive target of purslane for inhibiting mastitis
in dairy cows
B2 DHEEEENSBEAENFIRRBIZTEFTEE
Fig.2 Venn diagram of the intersection of the active ingredient
target of Portulaca oleracea and the target of cow

mastitis

B3 DERTERSMEDMFIABREHESE
Fig.3 Target map of main components of Portulaca

oleracea inhibiting mastitis in dairy cows
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9 S
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Wy 2F LR R B AT E R 05 A f Y e, R
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43 M FHE A B S AR AL B T b . RBFIER
JH T 24 245 B2 R0 4 —F 6 2 B R LA B Ak A1 4l i K 56
PR I 15 0 5 2 LR A 1V T ML

il i TCMSP $4f 2 Sh 4G &R B OR R FL R i
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TR R EE , BA R PTRER, 6/ REL
i 9 0 ke B — s AR R T M K g
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I 1) G J5i0 20 2 43 AT S B AE AR DO R AT DASE i MAC -
T H Wl S 2R 5 2 AR Al A2 & AR AR R, B-TA
MNEEFTRAWE P FEIRAY P ERE, BA0
R P AR BE %38 i K STIM1/ORATL (Y
F K M NF-kB 09 36 46, A7k ¢ LPS i 5 1)



57 &

22
506 HOoMoB E ¥ #
== BP
v mm CC
mm MF
|22
HE ¢
®Ee
Q
0 P - @ | = ¢ e — !
ES§E5E5ES5E5E85 G (858 58555828 &P ELrLEIRE
FEE S 558855 805 8FF 8585 155 £5 § % 2% E
FZgEs 5555 2 & 5555 sgzE B S 255 E5 5
g 2§ 7 ¥ 5 L ot Z < 3 T 5 5 & g 2
g5 82 5523 2 B £ 23 8w 5 £ 58 § g
IS5 53 2v 8§ 5 & & 5 5 § 3 s § & 2z 5 faul
= 283 5§42 55 55! gL 5 5 £ 5§35 & = =)
E£8z 855§ 5 3 > 5 |8 s 8§ ESF
1§55 ® 58 £ 82 8! P / i {
s 5EESsESE5 ~ ' ; /
s 2 o 8§ 5 g5 & =2
5§85 £ EF5F5 5
'8 &3 S E o F o
1§ 82 F g
- s £ 8 F 5
o g 5 8 & £ g1
i 2 E E &5 & ]/
= & © ]
S $ 2 < |
5 & g .8 /
E 25
g £z
g
= £ 2

Molecular function

Biological proces Cellular component
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5, AT E SN 2R FLIR S8 1 IV 24 2 AR R0 TE 40 J b 25 T8] M A X R f AR AR AL R i 2 5 R

B4 GOInEEEH

Fig. 4 GO function annotation
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