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Abstract: Objective To explore the mechanism of Nuangong Qiwei Pill in treatment of primary dysmenorrhea by network
pharmacological methods and to verify the prediction results by animal experiments. Methods The active components of Nuangong
Qiwei Pills were screened by using the traditional Chinese Medicine System Pharmacology database and analysis platform
(TCMSP), traditional Chinese medicine integrated pharmacology research platform (TCMIP) and online pharmacology database

(TCMID) combined with literature reports, and the corresponding targets of the active components were obtained through the Swiss
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target prediction online platform. The relevant targets of primary dysmenorrhea were obtained by using the database of DisGeNET
and GeneCard, the common targets of compounds and diseases were manually screened, the potential common target proteins were
uploaded to the Biogrid platform. The protein-protein interaction (PPI) network of drug-disease target was obtained, and the network
diagram optimization and topology analysis of PPI network were carried out by using the software of Cytoscape 3.7.2. David 6.8
database was used to analyze the enrichment of Kyoto Encyclopedia of genes and genomes (KEGG) pathway and Gene Ontology
(GO) of potential targets. The rat model of dysmenorrhea caused by oxytocin was used to observe the analgesic effect of high,
medium and low doses (2.0, 1.0, 0.5 g-kg™") of Nuangong Qiwei Pills, and the effect of high and low doses (2.0, 0.5 g'kg™) of
Nuangong Qiwei Pills on the expression of cyclooxygenase-2 (COX-2) protein in the uterus of dysmenorrhea rats was observed by
Western blotting method, and prostaglandin F2a (PGF2a) level in the uterus of rats in each group was measured. The effects of the
aqueous solution of Nuangong Qiwei Pills (22.5, 11.25 mg-mL™") on the amplitude and frequency of uterine contraction in rats were
observed by the tension test of isolated uterine muscles in rats. Results The predicted results of network pharmacology showed that
there were 68 potential targets of Nuangong Qiwei Pills in treatment of dysmenorrhea, and the core targets of PPI were IL-6, PTGS2,
TNF and TP53. The pathways involved include inflammation related signaling pathways, cancer pathways and estrogen signaling
pathways, and the biological functions involved include inflammatory response, biological regulation process of nitric oxide,
response to hormones and regulation function of blood vessels. The results of animal experiments showed that compared with the
model group, the number of writhing reaction of rats in the high, medium and low dose of Nuangong Qiwei Pills groups and positive
drug groups was significantly reduced (P < 0.01, 0.001), and the incubation period of writhing reaction was significantly prolonged
(P <0.01, 0.001). The expression of PTGS2 related protein COX-2 in the uterus of dysmenorrhea model rats in the high, medium
and low dose groups of Nuangong Qiwei Pills groups was significantly down regulated (P < 0.001), and the level of PGF2a in the
uterus decreased significantly (P < 0.001). The high and low doses of water extract of Nuangong Qiwei Pills had significant
inhibitory effects on the amplitude and frequency of uterine contraction in rats (P < 0.001). Conclusion Nuangong Qiwei Pills have
therapeutic effect on dysmenorrhea by down regulating PTGS2 target and then regulating uterine muscle tension.
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hsa04915: Estrogen signaling pathway

hsa04917: Prolactin signaling pathway

hsa05204: Chemical carcinogenesissDNA adducts
hsa01522: Endocrine resistance

hsa04931: Insulin resistance

hsa04913: Ovarian steroidogenesis

hsa05207: Chemical carcinogenesis-receptor activation
hsa05215: Prostate cancer

hsa05205: Proteoglycans in cancer

hsa05323: Rheumatoid arthritis
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Fig.3 KEGG enrichment analysis of of Nuangong Qiwei Pills in treatment of dysmenorrhea
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Fig.4 GO analysis of Nuangong Qiwei Pills in treatment of dysmenorrhea
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Table 1

rats (x+s,n=8)

BB LA R & MR ERE K R K& R E R R B BRI (s, n=8)

Effects of Nuangong Qiwei Pills on latency and times of writhing response in primary dysmenorrhea model

2H 51 fllE/(gkg D BRI /min

R HITREK 2R /%

20 min P HLAAR KA

AN /%

POt —

TR —

A& %y 0.02
BE & LR L 2.0
1.0

0.5
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1.17+1.83" —
9.50+1.05"" 1171.43
14.83+5.98"" 714.29
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23.00+9.25"
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67.45
45.88

XA H R -7 P<<0.05 #P<<0.01 #*P<<0.001; SR % :"P<<0.05 " P<<0.01 ""P<0.001

ok

¥P<0.05"P<0.01 P <0.001 vs control group;: "P < 0.05 P <0.01

P <0.001 vs model group
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®2 BEELHRAMKRBEEFEFRIKEEZINHZNE (xxs,n=6)

Table 2 Effect of Nuangong Qiwei Pills on contractile activity of isolated uterine smooth muscle of rats (x+s,n=6)

sl L/ AR IR /g SR ER/C(10 min YKL IR D T4
(mgmL ") 2524550 B )E EEEGHA — B4 W% AR BYE Y%

X HEE — 3.166+0.019  3.189+0.016  —0.022 8+0.032 6 — 6.2+0.1 6.3+0.3 —
B B LR AL 1125  4.390+0.019  3.557+0.065 0.833 8+0.069 1" 18.97 5.7+0.1 4.6+0.1 19.68™
2250  3.378+0.107 2.282+0.012 1.095 6£0.119 2™ 32.45 6.8+0.1 4.1£02 3921
k% 0.05 4.180+0.040  3.640+0.024 0.545 2+0.039 0™ 12.92 6.3+0.3 4.8+02 24.01™

5% AL T P<<0.001
"P<0.001 vs control group
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Fig.5 COX-2proteinexpressioninuterinetissueofprimary
dysmenorrhea model rats measured by Western blotting
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Table3 Effectof Nuangong Qiwei Pills on PGF20 in uterine

tissue of primary dysmenorrhea model rats (x+s,n=8)

2H 51 F&E/(gkg D PGF20/(ng-L™")
Xof e — 206.34+18.06
1A — 278.19+14.71%
A& 55 0.02 220.27+18.93™
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5%t 4 - "P<<0.05 " P<<0.001; S AH HL A T P<<0.01
" P<0.001
P <0.05 " P <0.001 vs control group; P <0.01 ""P<0.001 vs

model group
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