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[Abstract] Objective To investigate the expression of NLRP1,NLRP3 and Caspase-1 in endometriosis (EMS) of different severity
and their influence on prognosis. Methods A total of 244 patients with endometriosis who underwent laparoscopic surgery in our

hospital from January 2017 to January 2020 were selected as the study group.including 162 patients in stage | to [l group,82
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patients in stage [l to IV group; the control group consisted of 77 patients with benign ovarian cysts undergoing laparoscopic
surgery during the same period. The expressions of NLRP1,NLRP3 and Caspase-1 in three groups were compared.244 patients with
EMS were divided into two groups:recurrence group (n=37) and non-recurrence group (n=207).The factors influencing prognosis
of EMS patients were preliminarily screened through univariate analysis,and then multivariate Logistic regression analysis was used
to further screen independent risk factors.lLogistic regression model combined with restricted cubic spline model (RCS) was used to
analyze the dose-response relationship between the expressions of NLRP1,NLRP3 and Caspase-1 and prognosis of EMS patients.
The nomogram prediction model was constructed and verified according to independent factors. Results There were significant
differences in the expression distribution of NLRP1, NLRP3 and Caspase-1 in EMS patients with different severity stages
(X* values were 9.827,4.916 and 4.258, respectively, P<(0.05). There were significant differences in the distribution of NLRP1,
NLRP3 and Caspase-1 expression in EMS patients with and without reproductive tract infection (X* values were 6.746,13.166 and
11.643, respectively, P<C0.05).The expressions of NLRP1 mRNA,NLRP3 mRNA and Caspase-1 mRNA in endometrial tissues of
different severity of ectopic in the study group were statistically significant compared with those in the control group (F values
were 18.546,22.582 and 19.361, respectively, P<C0.05).The expression levels of NLRP1 mRNA.,NLRP3 mRNA.,and Caspase-1
mRNA reached their highest values in stage IV of the study group, with values of 4.3040.62,5.59+0.77,and 2.66 4+ 0.68,
respectively. The distribution of EMS severity staging, reproductive tract infection,and preoperative history of dysmenorrhea was
significantly different between the recurrence group and the non-recurrence group (X® values were 22.544,18.153 and 8.882,
respectively, P<C0.05) ; the levels of CRP, WBC,and the expression of NLRP1 mRNA,NLRP3 mRNA,and Caspase-1 mRNA in
ectopic endometrial tissues were significantly different between the recurrence group and the non-recurrence group (¢ values were
3.727,5.486,13.935,28.167 and 23.003,respectively, P<0.05).Multivariate logistic regression analysis revealed that EMS severity
staging (OR =1.476,95% CI :1.149-1.826) , reproductive tract infection (OR =1.256,95% CI:1.028-1.403), and the expression
levels of NLRP1 mRNA (OR =3.076,95%CI:1.363-4.371) , NLRP3 mRNA (OR =1.965,95% CI :1.685-2.354) , and Caspase-1
mRNA (OR=2.245,95%CI :1.232-3.152) were all independent risk factors for recurrence in EMS patients (P <(0.05).RCS model
analysis indicated that the highest risk of recurrence occurred at NLRP1 mRNA expression level of 2.525 (OR =3.076,95%CI :
1.363-4.371) ,NLRP3 mRNA expression level of 3.402 (OR =1.965,95%CI :1.685-2.354) ,and Caspase-1 mRNA expression level
of 1.877 (OR=2.245,95%CI:1.232-3.152). The nomogram model was established by using the risk factors. The model has good
discrimination and accuracy. Conclusion With the increase of NLRP1 mRNA, NLRP3 mRNA and Caspase-l mRNA expression
levels, the risk of prognosis recurrence of endometriosis increased. The severity grade, reproductive tract infection, NLRP1,NLRP3
and Caspase-1 expression levels are all independent risk factors for the prognosis and recurrence in EMS patients.
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NLRP3 mRNA } Caspase-1 mRNA kw5 EMS
BURE KRR FR ., i 52180 TAERE (receiver
operating characteristic, ROC) {2k . ¥f EMS & Fil
Ja 52 R R 9 2 TR R I DX 0 BE AT R . R
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B ESWAGHEE XA 9 N 9.827.,4.916
4,258, P<o.05)-¢5ﬁ5_ﬁé§m NLRP1,NLRP3 &
Caspase-1 Rk 1Y 0 i LL &, 22 R WA Z it 2+
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Table 1 Comparison of the expression distribution of immunohistochemical markers
in clinical pathological features of EMS patients [n( %) ]
NLRP1 NLRP3 Caspase-1
i H
FEiE(n=166) ®WRE(=78 MEXEZ(n=143) ®EmXREGO=10D ALK HO=150) ®EHREO=9D
EMS 3 2 % 43 11
I~ 121(72.89) 41(52.56) 103(72.03) 59(58.42) 107(71.33) 55(58.51)
I~ IV 45(27.11) 37(47.44) 40(27.97) 42(41.58) 43(28.67) 39(41.49)
X2 9.827 4.916 4.258
P 0.002 0.027 0.039
v
H 45(27.11) 18(23.08) 33(23.08) 30(29.70) 40(26.67) 23(24.47)
I 121(72.89) 60(76.92) 110(76.92) 71(70.30) 110(73.33) 71(75.53)
X2 0.450 1.357 0.146
P 0.502 0.244 0.703
138 i 1
A 45(27.11D) 15(19.23) 32(22.38) 28(27.72) 40(26.67) 20(21.28)
" 121(72.89) 63(80.77) 111(77.62) 73(72.28) 110(73.33) 74(78.72)
x? 1.776 0.912 0.905
P 0.183 0.340 0.341
Az B 3 I
A 41(24.70) 32(41.03) 30(20.98) 43(42.57) 33(22.00) 40(42.55)
Jo 125(75.30) 46(58.97) 113(79.02) 58(57.43) 117(78.00) 54(57.45)
x? 6.746 13.166 11.643
P 0.009 <20.001 0.001
3
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- NLRP1 NLRP3 Caspase-1
o fk&iE(n=166) @EHRIEO=78) fliFiE(n=143) FHERE =10 fEEREO=150) HEKEMNO=94)
NG ERE
H 88(53.01) 35(44.87) 76(53.15) 47(46.53) 78(52.00) 45(47.87)
o 78(46.99) 43(55.13) 67(46.85) 54(53.47) 72(48.00) 49(52.13)
X2 1.407 1.035 0.394
P 0.236 0.309 0.530
W AR s
A 15(9.04) 6(7.69) 10(6.99) 11(10.89) 11(7.33) 10(10.64)
y 151(90.96) 72(92.31) 133(93.01) 90(89.11) 139(92.67) 84(89.36)
x? 0.122 1.143 0.802
P 0.727 0.285 0.370
R
¥ 46(27.71) 21(26.92) 43(30.07) 24(23.76) 40(26.67) 27(28.72)
7 120(72.29) 57(73.08) 100(69.93) 77(76.24) 110(73.33) 67(71.28)
x? 0.017 1.182 0.123
P 0.898 0.277 0.726

22HREAFADEERERMANEAR
NLRP1 mRNA FINLRP3 mRNA & Caspase-1 mRNA
RiEE53BAMTLE

2.2.1 AR5 BB 4R 0 ph AR

{01 N7 N i I s 3 o S (VA
NLRPI mRNA,NLRP3 mRNA J Caspase-] mRNA
KA EEMNHEALK, ERr¥ARITZEX
(FAB43 5% 4 18,546, 22.582,19. 361, P <C0.05);
NLRP1 mRNA ,NLRP3 mRNA } Caspase-1 mRNA
R TERE I IV 915K B 5 S e, 43 0 4.30 £
0.62.5.59+0.77F1 2.66+0.68, WL 3% 2,

2.2.2 FF R 4L X H 6y e 3X

WF ST L P P L 25 2R R, SR 4 4% 43 R
HSAL N EH L NLRP1 mRNA (¢ = 2,258 ~
22.473,P < 0.05), NLRP3 mRNA (1 = 3.782 ~
19.233,P <C0.05) } Caspase-1 mRNA (z =3.089 ~
16.410,P<C0.05) FKik & [#K, =2 ¥ A gt 2 3 X,
W 2,

2.2.3 BFRAE I 5 xF B8y b

WL LA IS 007 RS20 21 NLRP1 mRNA
NLRP3 mRNA } Caspase-l] mRNA 235 & 5 % 11
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M. ZFH TG IF#E WA 1 W5 xR
.o H4 51 1.393.1.398.1.652, P =>0.05; AF 58 41
1130 550 4l e {643 50 1.289.1.671.1.384, P >
0.05); #F 75 4 Il B3 Fn IV 31 55 47 P B 41 2
NLRP1 mRNA,NLRP3 mRNA } Caspase-] mRNA
REEHPEE T RA. 2 LK ERYAE ST ¥
B (W a5 x5 B4 B9 5k 25.710,
25.836.12.604, P<C0.05; W58 41 IV Wi 5 X HE4H .2 {E
A3 91h 29.796,34.344,18.068, P<C0.05) , L3 2,

23EMS BETMEEAMNBERENH

BRMAERE RAK EMS =R AR5
TR R FTRE 4 A LR, R A SR
SCCCAE 433K 22,544 ,18.153.,8.882, P <C0.05) 3 &
ENEAE KA CRP.WBC, LA K 547 P9 [ 41 21
NLRP1I mRNA,NLRP3 mRNA Fl Caspase-1 mRNA
RBEHILK, Z5WASIEE X G Hy 5N
3.727.5.486,13.935.28.167.23.003, P<C0.05) ; & k&
5K G R HMAER BMI, 22K, Ik FSH.LH,
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W om R, ERHY G E X
(P>0.05), W5 3.
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£2 HRAFATEEZERMABEMAL S NLRPL 1 NLRP3 & Caspase-] RIZBAILLE (x =5
Table 2 Comparison of the expression levels of NLRP1,NLRP3,and Caspase-1

in ectopic endometrial tissue of different severity in groups (x £ s)

413 NLRP1 mRNA NLRP3 mRNA Caspase-1 mRNA g1 NLRP1 mRNA NLRP3 mRNA Caspase-1 mRNA
W L2 22.473 19.233 12.200
1 2.0340.46 2.68+0.59 1.33+0.17 P, <20.001 <20.001 <20.001
11 2.3740.59 3.19+0.64 1.5140.19 t3 16.510 17.387 16.410
14 3.9240.60 4,7740.78 2.1340.60 P <20.001 <20.001 <20.001
i 4.3040.62 5.59+0.77 2.66+0.68 ty 15.133 12.891 8.167
Xf R 20 1.88+0.35 2.18+0.41 1.27+0.12 Py <0.001 <0.001 <<0.001
F 18.546 22.582 19.361 ts 11.074 12.999 12.321
P <20.001 <20.001 <20.001 P; <20.001 <20.001 <20.001
1 4.121 5.247 6.337 g 2.258 3.782 3.089
Py <20.001 <20.001 <20.001 Ps 0.027 <20.001 0.003

T F P TS 0 S0 AL LB 0 PSS TS T L8500 P BT SE AL TS WA U500\ P OS2 4L T 055 IV S0 A9 L 45
to PP AL TS MU L 505 P DRSS VIO LB 506 Po BT AL TIN5 VW B0 LR 2

®3 EMSBEWMRERMWBAREEIESMN [xTs,n()]

Table 3 Univariate analysis of prognosis and recurrence in EMS patients [ x £ s,n( %) ]

i H KE KM (n=207) HRM (n=37) t/Xz P
R () 32.24+3.48 33.1642.92 1.515 0.131
BMI(kg/m?) 24.31£2.34 24.26+2.28 0.120 0.904
K2/ 4¢/ 9] 1.44+0.76 1.6841.02 1.672 0.096
/¢ 9) 1.284:0.68 1.494:0.97 1.611 0.109
EMS " # 2 i 43 1 22.544 <<0.001
I~ 150(72.46) 12(32.43)
I~ IV 1 57(27.54) 25(67.57)
i 0.051 0.821
H 54(26.09) 9(24.32)
I 153(73.91) 28(75.68)
W S sl 0.014 0.907
A 18(8.70) 3(8.11)
I 189(91.30) 34(91.89)
ARG 52 0.004 0.949
H 57(27.54) 10(27.03)
i 150(72.46) 27(72.97)
SRR 0.002 0.967
H 51(24.64) 9(24.32)
T 156(75.36) 28(75.68)
e B T8 18.153 <0.001
H 51(24.64) 22(59.46)
J 156(75.36) 15(40.54)
T3
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EgE| KB RMA(n=207) BRMA(n=3D 1/X2 P
AR AT & 8.882 0.003
A 96(46.38) 27(72.97)
Jc 111(53.62) 10(27.03)
FSH(IU/L) 4.21+0.76 4.2740.85 0.434 0.664
LHIU/L) 4.1840.86 4.1540.95 0.192 0.848
AMH (ng/mL) 4.22+1.47 4.28+1.36 0.231 0.817
FPG(mmol/L) 4.47+1.63 4.41+2.08 0.197 0.844
CRP(mg/L) 6.07+1.12 6.8841.67 3.727 <0.001
WBC(X10°/L) 8.34+1.72 10.1742.56 5.486 <0.001
PLT(X10°/L) 195.16+21.82 194.12+23.37 0.264 0.792
NLRP1 mRNA #ik it 2.1140.39 3.13+0.51 13.935 <0.001
NLRP3 mRNA #ik# 2.3640.39 4.4640.55 28.167 <0.001
Caspase-1 mRNA ik 1.30£0.27 2.5240.42 23.003 <0.001

2.4 %MW EMS BEMEE XK S EZE Logistic
5] )3 5> 47

N 0 10 0 R AE S A S R T AT R, IR
A Horp e S8 g DA b 67 B0 ORI HE AT 03 2L U
EMS i e ®mELE=1, /=0 yNLERHITL
R % Logistic [543 87, 45 3 8 /8, EMS ™ & 2 ¥
A3 A2 5 8 R G \NLRP1 mRNA,NLRP3 mRNA
I Caspase-1 mRNA E£ixE#E EMS & )EE
K ST AE R R 2 (P <C0.05) . LK 5,

2.5 EMS & W EE %5 NLRP1 mRNA
NLRP3 mRNA F Caspase-1 mRNA RiZER X &

FHT A AT S RCS BEEL 73BT NLRP1 mRNA
NLRP3 mRNA 1 Caspase-1 mRNA 3 A i 3% £ 4%
b5 EMS 3% filJ5 &2 & 1) K & s TENLRP1 mRNA
ik H 2.525(0OR =3.076.95%CI :1.363~4.371) .

NLRP3 mRNA ik 4 3.402(OR=1.965,95%CI ;
1.685 ~ 2.354), Caspasel] mRNA F k&= K 1.877
(OR=2.245,95%CI :1.232~3.152) 4, K *E Wi 5 &
RV R Fe R LI 1,

4 EXMEENBER
Table 4  Assignment table of various influencing factors
% A
EMS j* i 2 £ 73 4] I~I=0;I~N=1
A 9 10 R H=0;J=1
ENHEES H=0;E=1
CRP(mg/L) <6.50=0;226.50=1

WBC(X10?/1)

<09.00=10;=9.00=1

NLRP1 mRNA #ikH& <2.52=0;>2.52=1
NLRP3 mRNA F ikt <3.40=0;=>3.40=1
Caspase-1 mRNA Fik i <1.87=0;=>1.87=1

x5 EMSEEWMEEEMSEE Logistic FIIFASR
Table 5 Multivariate logistic regression analysis of prognosis and recurrence in EMS patients

M % B S.E. Wald X2 OR 95%CI P

EMS ™ & 2 Ji 43 0.389 0.813 0.229 1.476 1.149~1.826 0.014
Az B 1 R 0.228 0.160 2.031 1.256 1.028~1.403 0.025
AR 28 L 0.503 0.799 0.396 1.653 0.863~2.085 0.094
CRP(mg/L) 0.942 0.549 2.944 2.565 0.758~3.316 0.121
WBC(X10°/L) 1.452 0.675 4.627 4.271 0.659~5.634 0.057
NLRP1 mRNA ik it 1.124 0.772 2.120 3.076 1.363~4.371 0.017
NLRP3 mRNA ik i 0.675 0.532 1.610 1.965 1.685~2.354 0.009
Caspase-1 mRNA 3k & 0.809 0.357 5.135 2.245 1.232~3.152 0.035
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Fig.1 The relationship between prognosis and recurrence in EMS patients and the expression levels of
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Fig.2 Nomogram model for the risk of prognosis and recurrence in EMS patients
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