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Abstract: Objective To study the effect of Shaofu Zhuyu Decoction on NOD-like receptor protein 3 (NLRP3) inflammasome in
salpingitis infertility rats. Methods Staphylococcus aureus method was used to construct a rat tubal inflammatory infertility model,

and the female model rats were randomly divided into three groups: model group, Shaofu Zhuyu Decoction (5 g-kg™' crude drug,
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clinical equivalent dose) group, and levofloxacin hydrochloride (80 mg-kg™, positive drug) group, and 10 normal rats were selected
as control group. Each group was given ig on the 8th day after modeling, once a day, for 30 days, control group and model group
were given the same amount of 0.9% sodium chloride injection. After 30 days of continuous administration, female mice and mature
male mice in each group were combined in cage at 2 : 1 to observe the conception rate. HE staining was used to observe the
pathological changes of oviduct in each group. NLRP3 protein expression in fallopian tubes was detected by Western blotting. Real-
time quantitative fluorescence PCR (qQRT-PCR) was used to detect NLRP3 and interleukin-1p (IL-18) mRNA levels in fallopian
tubes. The primary cultured rat oviduct epithelial cells were stimulated with 10 nmol-L™" lipopolysaccharide (LPS) for 24 h to make
an inflammatory model. At the same time, the cells were treated with 10 mg-L™" levofloxacin hydrochloride group and 10 mg-L™
Shaofu Zhuyu Decoction. The NLRP3 protein expression was detected by Western blotting method. The mRNA levels of NLRP3, IL-
1§, interleukin-6 (/L-6) and tumor necrosis factor-o (TNF-a) were detected by qRT-PCR. Results The pregnancy rate of the normal
control group was 60%, that of the model group, Shaofu Zhuyu Decoction group, and levofloxacin hydrochloride group was 40%,
80%, 80% respectively. In control group, the structure of fallopian tube was clear, the mucosal folds were abundant, the mucosal
epithelial cells were arranged neatly, and the lumen was unobstructed. In the model group, the structure boundary of fallopian tube
was not clear, the mucosal folds disappeared, the arrangement of mucosal epithelial cells was disordered, the lumen was narrow,
obstruction and a large number of inflammatory cell infiltration occurred. In Shaofu Zhuyu Decoction and levofloxacin
hydrochloride group group, the structure of fallopian tube was improved, the tissue structure of tube wall was clear, the arrangement
of mucosal epithelial cells was irregular, the lumen was unobstructed, and only a small amount of inflammatory cells infiltrated.
Compared with control group, NLRP3 protein expression, NLRP3 and /L-1f mRNA level in model group were significantly up-
regulated (P < 0.001). Compared with model group, NLRP3 protein expression, NLRP3 and /L-1f mRNA level in tubal tissue of
Shaofu Zhuyu Decoction group were significantly decreased (P < 0.05, 0.001). Compared with control group, NLRP3 protein
expression and mRNA levels of NLRP3, IL-1f, IL-6 and TNF-a were significantly up-regulated in model group (P < 0.05, 0.01,
0.001). Compared with model group, NLRP3 protein expression and mRNA levels of NLRP3, IL-1f, IL-6 and TNF-a in Shaofu
Zhuyu Decoction group were significantly decreased (P < 0.05, 0.01). Conclusion The mechanism of Shaofu Zhuyu Decoction in
the treatment of salpingitc infertility may be related to the regulation of NLRP3 mediated inflammatory response.

Key words: Shaofu Zhuyu Decoction; salpingitis infertility; NLRP3 inflammasome; IL-13

5t DA ZA(WHOD B A ZE & XON“I5 fa &
DA, A R I H AR R B2 AR PR Z
AT o, BBV E N A B E R A 218
9 000 /3 , £ T FE AN ZRE KR 28 B we KA B 7%~
10%, H 2R FF#a A REESUR N R E 44,
G O R DR 5] R B AN R L AN B LRI 40%, e
SR JAE o B R A IR IR 1) 50% . OR T g% 1
AN R AR AR AR U0 R AR R AN o R A
FEH THiopE A ERW IR BT
VIR BN PR MR 55440, 4% 1T 0% | FHLZE VARK LB IR 1
ANBEIEH B, K5 T A Re 5 091 AHE T S BOA 22 1)
— P o IR S AN Z I R BL R 32 AL
o R W T 40 M B 1 e R0 R ME RS . H RTEIE ST
W, RAES 5 50 008 RYEA 2 H V)AL . Nod
FE 52 44 8 5 3(NLRP3) 2 5E /A B NLRP3 . 4 12 AH
KB A (ASORPEI Z R 5 F11- 1(Caspase- DAL
B8, PEMUAR G P2 Js RN 0 A 4 v A B A
T RE S 5 R ZiE (15 i3k e o

FEYRIT J7 11, 5 I e B T 5 i O A (1) Jold 0 4 5
IR A R B BTV TT 5O RV £

BIFARVGTT BT HUS — B8O BAR G A R
B IES IR, TG PA R A S P
e TR IT S IR R A ZT O E AR A R
RN %, ToiE ) IR I RS M 98 RE 51 2 1Y)y N 45
Thaeketg. Ft, FR—FE SRS GPER
TH 98 5 DU 2 B IR G T R FE AT 2 R IR T O
RUEAZCEIEEE. AT HA 28 ER
/N R o, I R R SRR T R O R A B
MREILH R AR RO R

A R 2H BE A I PR AT T8 AIE 55 D IR R 4 T A
BRI 90 9 PEAS R AR S LE B Atk gk
— W S D WG B 7 0 S O R ZERE B Bt ¢
MU, A O 28 M AN 22 RE (19 25 993 AL 1) B2 A4 3 1) i
SO ARHE iz I R VR TT BB B . [ E
BHEAEW, DU E R R OPE RIEAZ
i [k — DR NI 501 5K 3 R AR
1 #g
1.1 =

{d 5% SPF 2 SD K B, 7 JEI W% , MM 50 R VHEE 20
W 06 B 1R 3 T sk LI A A IR A F L Si e



<2488 - 455 F 1287 2022F 128 ‘ﬁﬁ-#ﬁﬁti Drug Evaluation Research

Vol. 45 No. 12 December 2022

BN AE PV AT IE 5 SCXK () 2019-0004 . FT 4 )
@ R A IR, B HOK, fEE IR (224 1)°C 12 h
St I & A 1K) SPF 24 5% whoid B PR 1 5% 18 J5 JF 46 S2
5. Bt Ol il 3h ) S B0 A0 B S S ikt ik
#EC 5 2021031701 .
1.2 4Ape

AR S SR )2 TR AR RS 32 1K R R4 b
YA . HUPE R EVE R ASEC A B I 8 JH WE 4 SPF 2%
SD KB, AbBE J5 H H i O 2HL 23, BY o i O 7 0% i
MG 7 20 23 )5 TN & 10X XL 1) T 18 3k 4% v
W (PBS) W ik o 78 40 B R U S L TN S
10X AT ) PBS H e 3 R 37 °C+0.05% fif fitg
165 min, JIAF 20% [ 4= ML3F 055 72 4 1 AL
FH K TR 1R 3 A e B O 9 )2 S PR VS A T 1]
IR, AT R B HURCRAE . 1500 romin” B0
5 min, R BEM L LG, HE 1 X XUPLH PBS
VRV TS0, FH PBS ¥E 2 U5, I B 20% fiei 4 13
F 1% XA DMEM £ 7570, 48 T 10 em’ £5 77 L
i, T 37 °C5% CO, 5 FR A 85 77, 48 h#if 1 1K,
Y1 i 2 P TA 80% A2 AT T AAR AR, Fl T IE kst . i
ik 4 B AR B - 18 H P R o e o0 K R ORI
4 M 34T 4 E
1.3 PERZERARE & RECH
1.3.1 DIEZEHEZNEIE 18 g RAT12 g )l
H12g W HRIG12 g AT 18 g BEREHI K 15 g.
B 212 g 23 g W6 g Ib/NET A 9 g K
Z9KE 0 B AR P R 2 ORI e N R B R 2 )
FH A S R R 24 K 2 T A AR R R A
(25 802020 i e S 8, RS R A . L
AbT7 M, N T R R K IRIE T h A R SR Y 2
U BRI B R IR 0K R 46, T4 15 B /K FRHL
W, 4 cCHEEARAT & H
1.3.2 ZNWsie 2 AR AR PR 4 BE AR 7T 45
Fn NHFVES OB AR 54825 1 (36.75%) K N5
KB AR R A B, A3 20K R B 2 7 =, K b
HE B 7 2 7K B B 5 T 25 7K Hp I o) AR 24 i K
FER10 g L BV, S BAE I BAR A7 T 4 °COKAE %
F o PR B Hp 2897 0, 45 IR R 25 AR AT I 1R) AN i i
48 h.
1.3.3 st e D IEE 7 KR IE T
WK A, MR A5 AR 2 E ), 3 SR I i A 24
WREEN10 gL' R Zh . B 3 h R0 IR S 58 42
fi#,3 500 rmin™" 20> 10 min, ;35 5 000 r-min™ & 0>
10 min, B¢ _F 37 10 000 r-min™ 5> 10 min, B 35,

I 0.22 pm (P8 A8 9E IS , ST EP S FH B -80 °CHRAF
#%H .
1.4 PEMZAMIREZERT

BRAARDEFQLEREALARAA,
#E5 200105, MK AF A 0.5 g) s NLRP3 i 44 (Jb 5 18
WARAEMHEARG R AR ; CCKSRFI & 2E AR
B & (R L AR K R A BR A D s AR
it 2R CLDHD 771 & (R o 8 AR ) AR W 98 )
cDNA ¥ %% 5% i 77| & (3£ [H Applied Biosystems 2
H ) 5 — BE cDNA & iR 7 & ( 38 B Thermo
scientific 23 & ) 5 HL K A « HL 3% £ (3 [# Bio-RAD 24
A] ) s BCA & ik B2 e il & G = RAE P HOR T
FHT) s B AW 2 4% PVDF JI5 1 T (3% [ Millipore 24
"] 5 AL A & 3 (BSA, £ [ AMRESCO A 7)),
1.5 EENUE

7500 £ i ¢ Ot 2 f PCR & 4t ( 35 [ Applied
Biosystems 7> @ ) ; infinite M200 B bx 1% ( #ij £
TECAN 2 7 ) ; VELOCITY-18R %Y 55 .0 Ml (IR K F
. Dynamica 2 @ ) ; MB100-2A 7 3 £ AR 18 7 3% 3%
A (WU B A A FR A 71D s ES-1100 (K70 3~ Bt
HRBARAFD
2 Hk
2.1 FILL
2,11 FIERE S SCERIRGE DY R e
0 7] %) BR B R A B KRR O R N AR
B o A K B ip 10% ¥ 7K A S8 300 mg kg™, T 5 &6
HEFIF O, 1) EERENGPEL, F— R R 5 28 S 45 ek Y
100 pL 4 X 10°-mL™" 4 ¥ €8 %] %7 Bk 5 7 ¥ OF 5 33 5
N OF ST ), VS JE Sk A B 2 min JE 4k M
o s U0 A B TR SR Y A2 AT A 28 93 5 50 uL,
T S 58 5 S i OR A TRR SR A AT, 3-0 45 4%
AN, 2-0 48 A 45 Ik, B T IRIEEFE
AR TR BB R . BEALECH 10 ROtk 5 5 Rk
PER B LA 201 R BIEAT & %8, WLEE 7 d J , fif 51 1k
KREE T 2T AH MR, LA Wi 52 75 B
Ih AR IR BE T il » B 7R A5 A Iy, 12 A5 R AT F o
212 W HRGY G RI 30 R MEME K
BRI% B WL AR BE AL 2 o 3 4 BE AL A L D R B R
B CLLAEZGE S gkg ™ IRPREFRGRIED AL Eh IR /e b
SEBAPEZS,80 mgkg DA, A 10 R K ERAEFxf R4 .
BT AR G 2 8 RIT 4R ig 45 24, B R L4 8100 I
YRR, ES TR 30 do KR AL AR A 4] ig 25 &
0.9% SAL BN 51

2.1.3 WRARIE  ELLL 30 d)E S A



$45% F 1287 2022F 128 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 45 No. 12 December 2022 - 2489 -

B, 5 A B 20 1 T 2000 I ST & B, Ik
H /= 8:00 f 2, BliE A g E AN 4, TH
ERARS . RPMERW S ST, B3 d, &5
Guit SHRRZ 2%

5 28 % = O] ) 52 25 B/ P T L
2.14 ZVHM AR MWELIE NG, KR
M8 8 h 5, 5% I3 E2 L 2B K I I Kb AT, B 43
P H RAT T80 CCUKFE » 57 B — 350 - i 9P 5 4
ZURAT T AR /R AR T Al Ao
2.1.5 HE MK ONE HLH B k3
[ B A 2123, 5 um V) Fr, Al U0 R B L 7K Ak s i
PR TP I3 02 9 10 min, 7KL 10 mins TG 65 21
W2 10 min, P 7K HYE 5 min; 75 A KRS 44 4% 3 min;
WK PPE S mins B oK L 3E B L E A, T OLYMPUS
DYO07 A NS A IE .
2.1.6 Western blotting ¥ A% Wl 4 UP 4 2H 217 NLRP3
Fik K ERRARED, M ITEACE. UEE
B ERE i T FR IO o 2 A7 SR TR I TR i LUK, HL A iR
2R R L) (PVDF) . 5% BSA 14 1 h, Jil
A 1:1 000 F#B& ) NLRP3, 111 500 F% B ) GAPDH,
4 °CHE PR v ik %2, TBST e i 3 YK, B:IK 10 min; —
PLE I E 2 h, TBST FF IR PEME 3 7K, B ¢X 10 min,
2 ke E k% . & A A = H Image J 8 i3
17 % = 9 M1, L — JL/GAPDH e £ 7~ & A #
X Rk & .
2.1.7 S5 5E B PCR(QRT-PCR) yE A6 1 4 U &
H 2 NLRP3 F1 H 41 il /> 2 -1B (JL-18)mRNA 7K
V- F Trizol £& HX 1 UP & 4H 24 RNA, 1 % 5% A
cDNA, H 7 500 5L I ¢ 5E & PCR R G EAT LI 58
9 F IR 1. RN AR R U : SYBR Green
mix 10.0 pL, X{ 7% /K 8.0 pL, b FiF 51 %4 0.5 uL,
KRG 1.0 pLe § 3 R B2 7 & B R -
94 °C.5 min,94 °C.30's,55 °C.45 5,72 °C.30 5,40
ANERR, EE SR WAFNEER S5 N2 GAPDH WA
{7 35 B8 S 55 0 B PR mRINA (O RH G 61k B, 45 SR
F 25,

2.2 YHRASCIE
2.2.1 R ZBE(LPS) I B (] Ko /b R & 938 7 1 F ik
FER R BUEARHR BOK R 90 4 b R 40 f DL 1 X
10°mL™\ £ 4L 200 pL 42 M T~ 96 FLAR , 177 4H i 1 B
J& 5 53 T R A B A A /D 138 9837 0.1.1.0,10.0
100.0 mgL " XHHRHAT-TI, AL AL ZHH 10 nmol L™
LPS i 1, /b B 8 i AL 3 B[R i 2 . 9 12,
24.48.72 h, 4% AR £ U0 5 31T CCK-8 SE4 , £
D20 P CAA

H AR A BOK SR i DR A5 R 4 i B2 T 96 fL
BR A7 40 PR UG B J , 43 Bt HEVZH R R 40 L SRR A 4R
P10 mg L4 D JE B 10 mg L 4. G
AT, AL 10 nmol- L™ LPS 3 A5, 38 A5 [7] s
2. T112.24.48.72 h 5, B 38 , #& BRI &l
B Kl LDH 7KF
2.2.2  Western blotting YA 41 i - NLRP3 [#) 32314
BRSO BRI E R AL, 1 X 10°- mL™" \BE AL
2 mL M T 6 FLAR , 40 i 3 41 S 45 245 J7 1% A “2.2.17
Tie INONEE AR, vK SR E AT M B B, 3R AT R
[ 7€ & . Western blotting 7 £ | 41 i -+ NLRP3 ff]
Ik, JEA“2.1.67 T
2.2.3  qRT-PCR %46 0 48 A vh NLRP3IL-18. 4 44
Ji A 25 -6 (IL-6) Fil Jif 88 35 B K] F- -0 ( TNF-a) mRNA
JKF H Trizol #2 B 40 i o RNA , 1% % 5% i) cDNA,
FH 7500 SZI 3¢ % 8 B PCR R4 b 47 S22 &, 5149
FPAIRAR 1. BARTTIE W 2.1.77 1.
23 GitEHEE

KHISPSS 22.0 gt i i E TR & + 55K
For, TR E T 2 AR R LS D,
3 #£R
3.1 ZEELR

U 2 firo , 5 B ZH 1) 52 22 260 60% , 15 8 20 11
2B 40% , B IR A S R TD B RN D IR ik 7 21
) 5% Z2 351K 80%
3.2 DRELALHEZ B

W1 P, xR ZEL K B A 87 42 A0 07 I, 26 e

®1 5|MF7)

Table 1 Primer sequences

SED ER G537 SIS IFEI-37)
NLRP3 GCTGCTCAGCTCTGACCTCT AGGTGAGGCTGCAGTTGTCT
TNF-a ATGGTCACCCTCAGATCAGC TTGACCGCTGAAGAGACCCT
IL-1p CACCTCTCAAGCAGAGCACAG GGGTTCCATGGTGAAGTCAAC

IL-6 ATTGTATGAACAGCGATGATGCAC CCAGGTAGAAACGGAACTCCAGA

GAPDH

TGAACGGGAAGCTCACTGG

TCCACCACCCTGTTGCTGTA




£ 2490 - 455 F 128 2022F 128 ﬁﬁ-i‘ﬁﬁti, Drug Evaluation Research

Vol. 45 No. 12 December 2022

x2 BAARZRZEYE

Table2 Observation of conception rate of rats in each group
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Table 3 Effect of Shaofu Zhuyu Decoction on activity of LPS-induced oviduct epithelial cells (;ﬂ:s, n=3)
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