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IBAL AT 40T R 5 Sham 4IHIEL, CCLAIARS 3 d.7 d.14 d 21 d HLAR 95 #05 BI 35 W1 2 F# I (P <0.001 ) ; &5 Sham
AR, CCT A% LA 1 NLRP3 B0 2 [ Caspase-1 pl0 K i {4 [ pro-Caspase-1 335 /KB W] . 7175 (P <0.001) ; 5 Sham 44
AH L, CCT 41 NLRP3 (P <0.001) ,Caspase-1( P <0.001) % IL-IB (P <0.01) mRNA kK EHH] B FHE , 45 EF IL-18(P <0.001)
5 IL-18(P <0.01) kKW BTt ; 55 Sham 41 AH L, CCL 41 7E vIPAG () NLRP3 FH: A0S, H 5 IBAL fAfrdbdeik, &g
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Activation levels of NLRP3 inflammasomes in the ventrolateral periaqueductal gray of rats with neuropathic pain
FU Dan-hongl 2 , PENG Mei-jirlgl 2 , HUANG Hai—ying1 2 , GAO Xian-wei' > (1. Department of Anesthesiology, Rehabilitation
Hospital Affiliated to Fujian University of Traditional Chinese Medicine , Fuzhou Fujian 350003 , China ;2. Fujian Key Laboratory of Rehabilita-
tion Technology , Fuzhou Fujian 350003 , China)

Abstract: Objective To detect the expression levels of nucleotide-binding oligomerization domain-like receptor protein 3 ( NLRP3)
inflammasomes in the ventrolateral periaqueductal gray (vIPAG) of rats with neuropathic pain and its role. Methods A total of 20 SPF SD
rats were selected and divided into the Sham operation group (the Sham group) and the chronic constriction injury of the sciatic nerve group
(the CCI group) by random number table method,with 10 rats in each group. The mechanical pain threshold and thermal pain threshold in
the two groups were measured before and after surgery. The protein expression levels of each component of the NLRP3 inflammasomes in the
two groups were detected by Western blot. The mRNA expression levels of each component of the NLRP3 inflammasomes in the two groups
were detected by RT-PCR. The expression levels of inflammatory factors interleukin-1g (IL-1B) and interleukin-18 (IL-1B) in the two groups
were detected by enzyme-linked immunosorbent assay ( ELISA). The distribution of NLRP3 inflammasomes in vIPAG in the two groups was
detected by immunofluorescence,and co-localization analysis was performed with the microglia marker IBA1. Results Compared with the
Sham group,the mechanical pain threshold and thermal pain threshold in the CCI group were significantly decreased 3 days,7 days,14 days,
and 21 days after surgery (P <0.001). Compared with the Sham group,the expression levels of core protein NLRP3 , effector protein Caspase-1
pl0 and precursor protein pro-Caspase-1 in the CCI group were significantly increased (P <0.001). Compared with the Sham group, the
mRNA expression levels of NLRP3 (P <0.001), Caspase-1 (P <0.001) and IL-18 (P <0.01) in the CCI group were significantly
increased ,as well as the expression levels of inflammatory factors IL-18 (P <0.001) and IL-18 (P <0.01). Compared with the Sham
group, the number of NLRP3 positive cells in vIPAG was increased in the CCI group,and NLRP3 was co-expressed with IBA1. Conclusion
NLRP3 inflammasomes in vIPAG of rats with neuropathic pain are activated and the expression levels are increased, suggesting that the
activation levels of NLRP3 inflammasomes are related to the decrease of pain threshold in rats with neuropathic pain.
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B IR 4AS G 5 RACG A Z A8 H 3 (nucleo-
tide-binding oligomerization domain-like receptor protein 3,
NLRP3) JAE/IMA R [ A G REE EHZ T, O
HEH NLRP3 ., #EH: 85 H ASC 5% i 45 H Caspase-1
S, T AR 0 D AR L R S8R A3 4 SRR, A S R E
HF A -1 (interleukin-18, IL-1B) 5 4 4> &-18
(interleukin-18 , TL-18 ) {4 i85 B I, 7E MR BEIE (B IR
I SRR RERE AL LA B 5 i 1 W o 55 22 b o v Ok
FEEAEF L g B SO S ph A A s R 22
RGBT R AP T RS B
ZAT K 1 B B R S R 2 B K
IR LA R MEPIR R 0 ORI B SO AL, R
H3.3% ~8.2% "% ARG, B K W& S EUR
FRIE HLSE 4 R E WO R . A
KB, NLRP3 S /AT 7E A 28055 BV o vh & 4%
SR IR B TENG P A Bl 28 S 38 P 4595 ( chronic
constriction injury of the sciatic nerve, CCI) Zfj4) 5 5l A
BE TR . ABE R, Tk
K % B8 Ab M X ( ventrolateral periaqueductal gray,
VIPAG ) 7EA 28 95 BRPE Y20 1 & A= & i vh B A i 244
JHT S RITA 6 NLRP3 S /I (A7 2856 L €
Jifi VIPAG H AL B0 A T it AN B At Bt , A
FEKH CCL K BRI vIPAG H1 NLRP3 48 iE /M K
FOR U RAE B 7 A2 AL AT IR AR, ik — 2 ) W] ot 225
PRVEZIR 0 & A AL, LU R o 22 05 B R IR 7o
R AT A SR AR 1 B AR

1 ##57TE

L1 22ME LKA

BRI (BioTek 23], SE[E ) , P BEREAL (7 BB
ZHEYPHEBR A RA T, hE ), 5% B (Leica
A L8R, RIPA ZUR R ( BilEE = KAV A RA
A), ) ,NLRP3 4 i —4i , pro-Caspase-1 H i —47i |
Caspase-1 pl0 fJi—¥Hi.ASC Hii—+i . IBA1 RIFE—
H1( Abcam 2\ &), EE ), Western blot 111 23 % —$T
(Cell Signaling Technology /), 25 [H) , o Eod Y6 i
(BB R AE R AT R 7], ), ECL &G
g (s A YR RA ], W IE ) ,4% PRA
10 x PBS (iU ZEAE/RAE B AT BR2A /], D) | W
( B EZARAR, B ED , 519 ( FgA TAEY) TR
JBAA BR A, ), 3904 s i 1515 & (TAKAR
2w, HOA), BB A W RS2 5 (enzyme-linked

immunosorbent assay , ELISA ) &3] & (A0 Be - 4= ¥
ARIBM AR, ) o
1.2 S B4 &

AR SR AR ST B ) S 9 AH AR BRI AE , TE PR IIE
SR SR A 0T D S W ) L CRBE SRR A
FEIS AT BRI S i 7K 2 ) A S5 B S PR

SPF 25 SD K EL 20 B, 7 JES (&5 & 190 ~210 g,
By ARSI S A IR A S, B4 H,
H AR K R EE 22 ~26 C IR 50% ~60% , il
7 1 J8 )5 #E47 CCI BERL & o R FHBEMLEC 7 2RIE 4
20 HR B> JAR T AR (Sham ZH ) 5508 1 Ale B o 28 s
HAPEIRGLL(CCL 41) , 4541 10 H.,

CCI AR BUR T 10% /K45 5 S ml/ kg 2 VE ST
N AL DA L i B N N =
M, E290.5 em BT ARYID SMESBIILA , 2285 4 )
A E AT B, AEMEET R4 E 40 R AR
MR SEFL, [RIFE 1 mm, G5 FLEL M b B AR B LSS FLER
FITEAL B AR 28 b 3R e Sl O AT i A I IR A A 22 ST
AN = A sl ads e, RS 24 B LA B Bk
A EHERRBE RS 0 . Sham HAXYIIF R Bk, Al
SYE VAL T B R R R A B R AH AR S L, oA
YEIR] CCT 4, B A7 sh Wi BL il & 259 oy ] — 4 4 2 5¢
B, ARIEASE R — A5 5E o
1.3 Huiism B 5 Hom B A

FKRRE BT ARF AN 3 d.7 d14 d.21 d
I SR 1 o BIUAMUTRS 8] <o DA B T e L (LA
0.5 cm x 0.5 em) 135 B A HLIE 346 N 36 /7 30 min,
i, von Frey P A AAN [] s g R BRAR T A2 i
BB 2 s, 1051 & i SN IR, (]S 10 min,
3 U IO, B B B WA LI AR T
3 mm BRI b, 4 B SR RIE (BME-410C
R0 ) BESR R BB B IS, 10 R 5 47 R [ 3t 1) I 1] 5 oy
Bij 1L U5 7 , BRSNS B 50 s
1.4 Western blot

KT ARG 21 d BRSO AR FE , T35 5N 2H
2,8 R T A [RAF vIPAG A RIPA 246 ik
IR 1 400 4 R R A b (R I S =
10 pLs 1 mg; 25 MG 2400 = 1:100) , 7853 BF
RIS 4 °CiZEY% 30 min, )5 12 000 r/min &.0> 30 min,
YB3 AR TR S5 Pk g0, B 7 . BCA JE I 28
L. Loadingbuffer {5 B-#idk LM /G MAEH I
HH,100 CAEPE 10 min, J] 10% -+ — bt Je A B2 o —
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R N L JHC B I HEL K 0 BS A (90 V,30 min 120 V),
1.5 h), 200 mA fHJi 2 h #5825 % 5 PVDF
W 5% Mt i 5 %y 7 W % W EF T 1 by, TBST 3 Uk
3 ¥k, —PL(NLRP3 ASC ,pro-Caspase-1 , Caspase-1 pl0
GAPDH,1:1 000)4 °CH&RIFH 1474 ; TBST J5 18 3 1K,
PR S AP BEBR — 0 (122 000) % ik IFFF 1 h; TBST
THVE 3 W ECL BG4,
1.5 X% RNA 2% RT-PCR

IR SY VIPAG JILA 500 L. Trizol JRAKH, 7853 HHE
JE A 250 wL &5, 217 10 s,4 °CF 12 000 r/min
B0 20 min, B EIE, MDA SRR RN EE, 4 CF
12 000 r/minf.L>» 20 min, 2 FY, AR — £ W
IKEEH ) 75% ZBEEPRUITE 2 1,4 CF 7 500 1/min
B30 10 min, BTS20 WL fRBRIER — LW , DI
SE RNA WK . BUEIEESRIKR, A 1 000 ng RNA
Jo 5% s cDNA, X RT-PCR 4 3 FLARFLE R ], 45
AREAI 6 KRR 25, 2 th M ge it 22 5%, RIA
NG 22 5 0 MRS AL BE PCR 973
KR, HFEE O T PCR, IS P HI LR 1,

*1 s5|¥F5
JER 19751
NLRP3 F.5-GCTGTGTGAGGCACTCCAG-3’
R:5-GAAACAGCATTGATGGGTCA-3’
ASC F:5-GGACCAACACAGGCAAGCACTC-3”
R:5’-ACAAGTTCTTGCAGGTCAGGTTCC-3”
Caspase-1 F.5-ATGGACAAGTCAAGCCGCACAC-3’
R:5-TCCCACAAATGCCTTCCCGAATAC-3’
IL-18 F.5-TGTGATGAAAGACGGCACAC-3’
R.5-CTTCTTCTTTGGGTATTGTTTGG-3’
1L-18 F.5’-GCCTGATATCGACCGAACA-3’

R:5-CCTTCCATCCTTCACAGATAGG-3’
F:5-TGTTGCCATCAACGACCCCTT-3’
R:5-CTCCACGACATACTCAGCA-3’

GADPH

1.6 ELISA

BEE VIPAG A A A BRER K, ST A S, vk
HBEEE, 4 CF 12 000 r/min B> 20 min, B F 7,
o A R B I e ELISA 5 B 5460 ) 48 6 A+ TL-18
5 IL-18 [ RIE K.
1.7 FERKEE

KRBTV A BRER K HE WIS, V8 4% PFA 3 i B
22k, 4 CF 4% PFA & 3E 24 h,20% FEME i K DTS,
30% FEREUUIR . 2R & R AR SRR PRI &
PRURALIE D) Fr, ¥% PBS IR, 1 x F7 1E R Bt IR 15
WINPT AE 5, 10% BSA B A 1 he —$
(1:1000) 4 °C % & of %, PBS I Uk 3 W — ¥t
(1:2.000) % #77 2 b, PBS M3 3 ¥ DAPL 75

30 min, PBS V%, HLAE K o T2 s XAk
R8T URER , AR Hh R BRI it i 3] Pl 3 4% 3] vIPAG , $5 L
ANRZOEEIE R R
1.8 %it®am

K HH SPSS 21. 0 BTG 2403 Mr o IERS 0 A
T BT R A B = AR dE2E (% £ ) FoR, 4L A) HL AR
SRHH KBS, A BRI R 2 R R O 2 .
P <0.05 hzERA5TE L.

2 H#ER
2.1 MM EE #*SRFE A
5 Sham ZHAHE, CCIAH ARG 3 d.7 d.14 d.21 d ¥,

PR B RO B A, 25 A e e
(P<0.001), LK1,

87 © Sham#l = CCI#4
£ 6
=
_-:.é_- 44 ]***
z
2 2
0 . - v . .
0d 3d 7d 14d21d @
257 ©Shamfl -=CCI4]
207
z 151 ]*v*
.
= 10
5..
0

0d 3d 7d 14d 21d ®

a: MU b 2B B # % % .15 Sham 20481k, P <0. 001
Bl 1 KERUR S H5ER

2.2 NLRP3 ¥z /Mh&An%kakik

Western blot i 7, 5 Sham ZHAH Lt , CCI 4H vIPAG
ARJG 21 d NLRP3 485iE/MARZ .08 1 NLRP3 (R {4 1
pro-Caspase-1 5% i T [ Caspase-1 pl0 F ik /K F 1)
B FHiE (P <0.001) ,2 2% 1 ASC RiBK -
BESIGITFEX(P>0.05) , W& 2,
2.3 NLRP3 Sz MAA T B mRNA ik

RT-PCR %55 i 7 , 5 Sham ZHAH L, CCI 4 vIPAG
H NLRP3 A /M5 4173 £ NLRP3 (P <0.001) |
Caspase-1(P <0.001) \IL-18( P <0.01 ) mRNA k7K
PRI TR, 2 2H ASC 5 TL-18 mRNA ik /K V- [
BESTGITFEL(P>0.05) WL 3,
2.4 XKERTFIL-1B & IL-18 & & K-F

55 Sham 4AHH,, CCI 41 vIPAG R J5 21d RAE/MAE
T AL % 5 T IL-18 (P < 0. 001) J% IL-18
(P <0.01)FRBARFHH BT (& 4) .
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GAPDH GAPDH | 4 GAPDH E

®@
0.6 ek 0.8 . 05 kot 0.5 i
- =R
o 545(]4 =740.3 T 0.3
2 o, & SKoz 28 02
SR 52 <02 e Z0.1 2% 0.1
Peiriée OE
0.0 0.0 0.0 0.0
Shamffl CcCiEH ® Sham#l CCI4l (© Sham#l CCI#4 @ Sham#l CCI (@

a: Western blot #) NLRP3,ASC ,pro-Caspase-1 & Caspase-1 pl10 % & K- ;b NLRP3 & ik /K-F;c:ASC & & /KF ;d:pro-Caspase-1 %
ik K F;e:Caspase-1 pl0 & iLKF  # # * ;5 Sham 2048k, P <0.001
B2 KERARE21 d NLRP3 RJENMEEZHSEAFRILKE

k¥
0.08
0.03 . 0.03 <. ]
<s <B- Z 5 0.06
22 0.02 Z= 002 e
= =4 =7 0.04
p| By
oR ol o
S 0.01 @iz 00l 2% 0.02
= < = 0.0
= - &= w7
, 0.00 0.00 :
0 e ool Sham4l  cCi4l ® Sham#l  cCi4l  ©
0.08 0.015
<i <
2+ 0.06 £% 0010
£7 G
S 0.04 ol
S ~& 0.005
=g 002 HE
0.00 0.000
ShamZfl CCI#H @ Sham"’ﬂ CCI#H ®

a~e:NLRP3 ASC,Caspase-1.IL-13.IL-18 mRNA & iA/KF  # * .15 Sham 2848k, P <0.01; % * % .5 Sham 2848}k, P <0.001
3 KRAJF 21 d NLRP3 RAE/MER TiisE E mRNA RixKF

500 — e 80,
Ta o EES
'_;1 400 -EJ 601
g 300 2 40 NLRP3
= 200 3 =
7 100 4 201

0 0
Sham#{ CCI#H @ Sham#fl CCIZH ®

a:1L-18 KA K F;b.1L-18 FEKF % = .5 Sham ZAA8 ML,
P <0.01; % % % ;15 Sham 28483k, P <0.001
4 KRBRARF21d IL-IB& IL-18 &ix7KF
2.5 NLRP3 %/ Mkoh 5 H ik
55 Sham ZH Ak, CCI Qﬂ{%ﬁ‘((ﬁﬂ’]/]\ JoT 24 i 5 4
Ji, NLRP3 440 i it i , IBA1 5 NLRP3 £ 577 —

FEFCAR(ELS) o

Sham#1 ccig
B 5 XFEAS21dIBAL K NLRP3 XA LA ( x200)
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ELA WFFEAE CCT AL K HA 7 7175 5 1 b 2805 2R
PEECIRBERL (AN SEAZBES A AY) FhiESE , NLRP3 4 AE
INATE R B PO R B BRSO
F9% 7 , 760 B b 2 LA A R v ) NLRP3 48 E /)
PRIER RAIEVE RS (EZ T AL R T4 B K, LT
NLRP3 44 /IMATF AR AT 8 K- I ik, 4518 91 A
T3 TR 5 L S0 I R S AR R SR T S R v A
RUFT NLRP3 3 R # ok /N BT NLRP3 5 5E /MA A e 5L
)22k KT, ULBH NLRP3 SEAE/IMACTE #2205 B9
P AFAEME ] o Grace 25 BFST B, W F FAEURIGYT
PRSI T 3 3 0 8 NLRP3. 580 /MA R IL-18,
T B ot 25 9 B4 949G 140 R o R R 22 B (), L
NLRP3 S i /N4 38 76 32 B2 A A 5 10 /08 e o 400 g
SR BRI & NLRP3 5 5 /MATE #2895 3L 50
HVE FIBIFFE R R R A 862 1, AR S P K

AR 5T SR F G A h Ao 448 T 3 P 45340 0 1k o) 45 o
2295 BRI K UL e A B P 2 S5 LR G 56 3 K,
K LA -5 HA0 R L BB T [ 3 2 PR
PEPIR R B 1 25 B2 o A ALY — R, AR
B, T PR, AT A AR R 2 B I o

Gustin 25" B % B, NLRP3 48 i /IMATE /N B
i P B e Tk RN ) BE & 5 32 B T /NS S A i A A2
TE R AN, AW R 45 1 52—k, Chang 257 %% 91
NLRP3 S i /MA A T2 19 708 8 5 240 M 0 1 500 JE 3R 452
Je I 451473 1 % JE 4 DD AR 5% , $27R NLRP3 RAE/MATE
WA R G ARAE TP HA B ER . OISR I
P03 7 A 1 8 i S -5 4o 2 B P9 R R AR R R
iE [) & JC B RAE S, BRI LR T80 , TG o R A 7
RO 28 22 G0 B0 e e R o /IR ST S NLRP3 48
JE/MABTEA 50 AWFSE NLRP3 RAE/NMAE 3 4150
A, 08 NLRP3 58§ 8 1 Caspase-1 pl0
FRIKETE CCL A kA= T 3 B 481k, iX I G 5 NLRP3
SAE/IMA I T PR 1T B &, NLRP3 RAE /MA I
TEHLH G L IETE R SIS MG iR E . LM
I 12 Wy 2 LPS 4545 3Z {3 b TLR4/NF-xB 34 i
NLRP3 S AE/IMA, A 28 80 3476 a8 42 Wi 3 ATP 255
P2X7 BB Tl 545 NLRP3 Jed/IMA 2 225
2RI e B, CCT K U P2XT ik . FEBLom
U2 s B, P2XT 75 R 285 B PR K R i K
A FE PRI 5 X ) 23R 3 w5, SR P2XT A i NLRP3 48
/ARG IR AR I A A TR R AR 5/ I
JoT A R T ) B ARG IBAL JEAR, 2 5 R
JT2H ML TS bR id W) GFAP JLAR o gl 2 13, P2X7 7E
CCI R B A i S K A8 o] LB o IX. 2 B3Rk T BT i

AN, ASHIESE BRI P2XT  EAE Ay [E A e i) o 22

AR o3, P2XT LRSS b5 /N o 4 M A7 7 AR,

PUX T EE R LA B IR . A5G P2XT TEHf

2R PRSI 10 A R SR R b I Iy A 1 € L R

%1 VIPAG 11 NLRP3 4% /P33 7K 10 00 (8 1

— L IRAWIE
NLRP3 JAE/ MM (147 G i B B2 Rt o, He

T ROt TG BRI TR A LA S AB S AH 5 13, TR )5

SHAAEA TR, AERFHLA S -1, T NLRP3 53258

5 W AT RES | R AE TR AT S, P B H LIRS . AW

AHGIIE T vIPAG H NLRP3 JAE/MATE CCI KRS )28

b, 2R BRI PR ORI T S AL 1T RIR T S B,

ITRAR 2N BRI BT IR T 25 AR T O k4R A1

THTRIEE S SR 5C NLRP3 TEM 2055 B h &

PN B HAARDLRAT A Fr e — 205

[ &% 3Ht]
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® ME KRB KNGBEYEEXR,S £ (MEEERFEFHPIEYRENESR S5 T FEH0rE/ TR
BEop B SRS O/ BT E I 5 B b 2 R S0 3, F K 400038)

[ =] Br @/ EUmE (s mailn) FiEE A )Z 3 B Ak EREAE (ILC3) Bl S i Tk, Fiik /M
JRRIVESE 3 B /N RN A B AL 2L, R AN [ 90 A 8050 ) AR A5/ B 45 i [T 4 T2 9 B2 4 8, i e CD45 7 CD3 ™ CD90. 2" RORwyt ™
A M AL TLC3 Hefdi], ie i TL-23 JI30E AT AR M s TLC3 A TL-22 kKo B85R /N A I 11 T2 4 L 20 i
S o3 T A I 7 TLC3 20 g 7 R 5 0 W1 83k TL-220 /Mg AN i v, TLC3 7tk EL A P ) i e 20 530 2 (8. 30 +
2.42)% F1(1.43 £0.34) % ,IL-22 " ILC3 7£ RORvyt " ILC3 w1 (5 L4 51 49 (38.98 +8.76) % FI(85.86 = 1.72) % . £E¥ ALK
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Detection and analysis method of group 3 innate lymphoid cells in mice intestine
YU Li,JIANG Ling,ZHOU Jie, HOU Peng-fei, MI Man-tian, YI Long ( Department of Nutrition and Food Hygiene , Department

of Military Preventive Medicine, Army Medical University/Chongqing Medical Nutrition Research Center/Chongqing Key Laboratory of
Nutritionand Food Safety, Chongqing 400038 , China)

Abstract: Objective To establish a method for the detection and analysis of group 3 innate lymphoid cells (ILC3) in the lamina
propria of intestinal mucosa (including the small intestine and colon) in mice. Methods After the mice were anesthetized, the small
intestine and colon tissues were separated ,and the lymphocyte suspensions in the lamina propria of small intestine and colon were obtained
from different digestive solutions. The proportion of ILC3 was detected through CD45 " CD3 ™ CD90.2 " RORyt" flow cytomelry strategy. After
stimulated with 1L-23 ,the IL.-22 expression level in ILC3 was detected by flow cytometry. Results The lymphocytes in the lamina propria of
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