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[ Abstract]  Objective To establish an efficient and stable model of pelvic inflammatory disease in rats via a
non-surgical method, and to evaluate its application in pharmacodynamic testing. Methods Female Sprague-Dawley
rats were divided randomly into the following groups: control group; model group with phenol for 7 d; model group
with phenol for 10 d; treatment group modeled with phenol; model group with low concentration of bacteria; model
group with high concentration of bacteria; and treatment group modeled with bacteria. Rats in the model and treatment
groups were injected with 25% phenol gel and 2x 107 or 2% 10° Escherichia coli and Staphylococcus aureus mixture via
a non-surgical method, to construct a rat model of pelvic inflammatory disease. Rats in the treatment groups received
the Chinese patent medicine Jingangteng capsules by gavage, and rats in the control group received the same volume of
solvent solution. The health status, weight changes, and uterine appearance were monitored and the uterine coefficient
was calculated. Pathological changes in the uterus and fallopian tubes, endometrial thickness, and number of glands
were detected by hematoxylin and eosin staining. Serum levels of interleukin (IL)-1B, IL-6, and tumor necrosis
factor (TNF)-a were detected by enzyme-linked immunosorbent assay. Protein expression of the macrophage marker
CD68 was detected by immunofluorescence. Expression of Toll-like receptor 4 ( TLR4)/nuclear factor ( NF)-«B
pathway-related proteins in the uterus was detected by Western blot. Results The mortality rate in the model group
was only 5%. Compared with the control group, model rats showed decreased body weight, increased uterine
coefficient, pathological changes in the uterus and Fallopian tubes, thinner endometrium, fewer glands, significantly
higher serum levels of IL-1B, IL-6, and TNF-a and more macrophages in the uterine tissue, and activation of the
TLR4/NF-kB signaling pathway. The 7 d phenol and low-concentration bacterial solution models were judged to be
mild pelvic inflammatory disease models, and the 10 d phenol and high-concentration bacterial solution models were
considered severe pelvic inflammatory disease models. Treatment with Jingangteng capsules relieved the pathological
symptoms in the uterus and fallopian tubes, in line with the efficacy evaluation of clinical pelvic inflammatory disease.
Conclusions We established rat models of pelvic inflammatory disease using phenol and a mixed bacterial solution
via a non-surgical method, to simulate the different pathological states of pelvic inflammatory disease caused by
different factors. These models will be suitable for evaluating drug efficacy and elucidating the pathological mechanism
of pelvic inflammatory disease.
[ Keywords] non-surgical method; pelvic inflammation; animal model; uterine pathology
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AR F] [ SCXK (75 )2023-0002 ], 135 T35 bR EE 24
2EBE S B H L [ SYXK (75 ) 2022-0003 ], 3
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Figure 1 Non-surgical intrauterine injection
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Table 1 Pathological grading standard of uterine tissue

A W EEY K i BE L A AR i b e R b A Rk
Pathol. i g Uterine Cavity wall structure Hyperplasia of Inflammatory cell
atiology gracing meore dilatation changes luminal epithelium infiltration
B
0 / / / /
Normal
1 ~1 + + +
Mild infection 0-173
ERRPA
EPE'&?" ) 2 1/3~2/3 ++ + +
Moderate infection
EYR A
RS 3 2/3~1 . e et

Severe infection
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10 d A2 FNIR YT 240 K BRUAY A i 1 o G W 35 2%
S SLIRALTE 10 d J5 R 10 d AR FR YT A
R B (A 3 o S (IR T X IR (P<0. 05) , AR B
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Table 2 Changes of body weight in rats treated with phenol(x+s,n=5)

4151 KR/ g 7 dAEIEE/ g 10 d (R E /g
Groups Average weight Weight gain for 7 d Weight gain for 10 d
Xf e 4
A 195. 66+5. 01 12. 49+0. 90 15.10+0. 86
Control group
K 7 d ALY .
Model group with phenol for 7 d 195.06+4.26 9. 13+4.17 /
B 10 d Y
199.78+5. 12 4924177 .6025.86"
Model group with phenol for 10 d * 3. 49+4.17 5. 60+5. 86
S A S 920 g
AREBRTT A 202. 014, 56 3.64+5.00°" 5.27+4.35"
Treatment group modeled with phenol
TSR L, © P<0.05; 57K 7 d BALAIA L, "P<0. 05,
Note. Compared with control group, *P<0.05. Compared with model group with phenol for 7 d, *P<0. 05.
R3 HEBIEEREK AT (ves,n=5)
Table 3 Changes of body weight in rats treated with bacteria (x£s,n=5)
415 PR g 10 d AHIE /g
Groups Average weight Weight gain for 10 d
X A4
TIRAL 195. 66+5. 01 15. 10+0. 86
Control group
e T
ke e pr i B A . 194, 16£3. 31 7.0426.51°
Model group with low concentration of bacteria
1ol R JE VR B EH
194.94+3. 47 .00+5.53"*
Model group with high concentration of bacteria * 1.00+5.53
B RA YR Y
A4 107. 7244. 57 4.66£3.99°*

Treatment group modeled with bacteria

T X IRAIALL, © P<0. 053 SRR B R RILLATLL, "P<0. 05 5 R B MRS R AT LE , * P<0. 05,
Note. Compared with control group, *P<0.05. Compared with model group with low concentration of bacteria, *P<0.05. Compared with

model group with high concentration of bacteria, *P<0. 05.
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W 7 d R TR BE L R 2 AR T
i b B B A Rt RGN M ILZ R B
PR — 2 (7 8 i DA R S AR, D i R
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Figure 2 Uterus of rats in each group






