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Changes and clinical significance of NLRP3 inflammasomes and related factors in patients with spinal fracture com-
plicated with acute spinal cord injury

DU Yuan-yuan ,YANG Hao ,CHEN Cheng-cheng,HE Zi-yan(Department of Rehabilitation Medicine ,the 901st Hospital of the
Joint Logistics Support Force of PLA ,Hefei 230000,A nhui ,China)

ABSTRACT Objective To investigate the changes and clinical significance of NOD like receptor protein 3 (NLRP3) in-
flammasomes and related factors in patients with spinal fractures complicated with acute spinal cord injury (SCI). Methods
Eighty-six spinal fracture patients complicated with acute SCI admitted to hospital from June 2019 to March 2022 were selected
as SCI group, There were 48 males and 38 females, with an average age of (43.48+6.58) years old. And 100 healthy volunteers
who underwent physical examination during the same time were selected as control group,including 56 males patients and 44
females patients,with an average age of (45.13+£6.43) years old. Peripheral blood mononuclear cell (PBMC) were collected ,
and the mRNA expressions of NLRP3 and Caspase—1 were detected. Serum was collected and the levels of interleukin  (IL)—
1B,1L-18 were detected. According to Frankel’s grade, the SCI group was divided into complete injury patients and incomplete
injury patients,and according to the Japanese Orthopedic Society (JOA) grade,the SCI group was divided into good prognosis
group and poor prognosis group. The difference of NLRP3, Caspase—1,IL-183,IL-18 among groups were compared, the influ-
encing factors for poor prognosis in SCI patients was analyzed by Logistic regression. Results The mRNA expression levels of

NLRP3 (1.41+0.33) and Caspase—1 (1.4420.35) in PBMC and the levels of IL-1B (45.34+13.22) pg-ml™, I1L-18(40.95+
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8.77) pg-ml™ in serum of SCI group were higher than those of the control group[ (1.00£0.19), (1.00+0.16), (16.58+4.24) pg-
ml™, (12.57+3.68) pg-ml™] (P<0.05). The mRNA expression levels of NLRP3(1.63+0.34) and Caspase—1 (1.67+0.27) in
PBMC and the levels of IL-18(51.09£11.10) pg-ml™,1L-18 (47.65+7.93) pg-ml™ in serum of patients with complete injury
in the SCI group were higher than those of patients with incomplete injury [ (1.31£0.27), (1.34+0.33), (42.85+13.36) pg-ml™,
(38.05+7.48) pg-ml™] (P<0.05). The mRNA expression levels of NLRP3 (1.66+0.31) and Caspase—1 (1.72+0.31)in
PBMC and the levels of IL-1B (51.21+11.31) pg-ml™,IL-18 (45.70+7.25) pg-ml™ in serum,the proportion of complete
injury (21 patients) ,and the proportion of spinal cord edema or bleeding of patients (15 patients) with poor prognosis in the SCI
group were higher than those of patients with good prognosis [ (1.28+0.26), (1.37+0.36), (42.79+13.25) pg-ml™, (38.90+
8.63) pg-ml™,5.20 cases ] (P<0.05). Complete injury and the mRNA expression of NLRP3 in PBMC were the influencing fac-
tors for poor prognosis in the SCI group (P<0.05). Conclusion The activation of NLRP3 inflammasomes in patients with spinal

fractures complicated with acute SCI is associated with worsening injury and poor prognosis,and NLRP3 expression can serve
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as a marker for evaluating prognosis.

KEYWORDS Spinal fracture;

BAEE IR WA BT, 24 20% M HE
MEBEEIF 2B BRI (spine cord injury,SCI)
SCI (4 & e —Jr 58 A B e HEAR RS AL . il i
oy A5G, 3 —J7 T 5 4k PR B R AE [
N AR N S A G o SCT 2 S0 A
P22 T R A 1 R BT RS e AR BT, R
Hofe Ko et B R S B b il 8 F ARG
JTRERS LR S BCA BB H R, HXT 33
SCI By 4t AP R IR, FRELA7 78 1Y 48 & PE
P o G B KU S BIUE A R . NOD K32 (K2R
[ 3 (NOD like receptor protein 3,NLRP3) /MK TE &
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Tab.1 Comparison of general data between spinal fracture
group with acute SCI group and control group

. 151/ 1
415 % TEIS (x5 )/ %
5 &
SCI 41 86 48 38 43.48+6.58
X 4l 100 56 44 45.13£6.43
K 56 x’=0.001 1=1.726
Pi 0.980 0.086
1.3 W5k
1.3.1 PBMC (3R #I  SCI 41 A B J& /8 H 1

B A B 2 ml X M AL DA AR I B B I 2
£ 15 ml BOAE A 2 ml Ficoll 43 Bt , 1 J5 1y 45
BEA 2 ml #8105 2 ml B R 2% v IR ST
754.65xg B 0> 15 min, W IR R 1 S % R
PBMC 2 7 — & 04, A 4 ml 89 £ 22 il
754.65xg #5.0> 5 min, Yt PBMC UL3E %5 o
K Trizol 425 PBMC H1#5 RNA, R cD-
A 55— A R R &0 RNA 86 5%l ¢DNA | R
FHE i 1A 57 & X% cDNA 1 ) NLRP3 | Cas-
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pase—1 mRNA Fik #1728 1 PCR Kz o 44 B
T S d W B W AR R ceDNA 1l 5 &b
PLRA W 10 pl, B RF51¥04 0.6 wl, 255 1K Ah 2
220 pl, ERMRFRLA PCRAL, &R F
5 :95 CHIZAEE 3 min,95 C15 s 55 5 MR AR
255,72 °C 305,40 MG, 153 216 il 2 A6 B
fH (Ct), LA B-actin yNZ, &AL 272 315
NLRP3 ,Caspase—1 ) mRNA ik /K-,
13,2 IfiiE iy o8 Je kil SCI 4 A B Jim B b
T K M S ml X BECZE ARG B RE OB bR R K O
S5ml,# 8 0.5 h %1 j5 3 000xg B .0> 15 min, B 2
MY, R FH T EBE 6 9 W BP0 700 @ A ) TL-18 (1L~
18 (7K R & B 1 TG R AR Y R | R
MRG0 & ] 1 HEA T4, 78 Tl s A5G 0 A5 ) A
st FAR I i 1) 450 nm 352 4 WOGAEL , AR 408 B 7 b 22 1
PRl TR U i IL-1B IL-18 [1y7K-F .
1.3.3  SCI B #91  1s 0 E o i DR 95 kI
& ZR(EIGYEE RIS BT S RE L
F ALY P I MR Frankel 43 ZOFN 15 A 0
SEAB B-D FOA AR e i R ks 12 4
A i} H AR KB S B 25 (Japanese Orthopaedic Asso-
ciation, JOA) PF43SEAN TG , 5 & BT LA, R 5
12 4~ H P JOA 23 2 =50% 0 Wi Jg B 47 . 203
H<50% K TG A R o WO T RE 5 8 SCL & Filjs A
KA OGR4 T 5 AR 32 00 R 2
A 3697 75 20 et B AR R A R K i E H im
TG00 o 52 0 S PR 45 B P 43 4 0 A, 1697 7 =X
AL 4532 ke e vl R 35 32 R Je e b,
15 7" E R B LA o e U R 8 i, R
B AL G A
1.4 Ziteehbm
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V- LERE A I S I3 R E TR DL B A i 22 (ats )
PR, PEALIE] H 0 R B AL BT o 0k ¢ K 56 5 7
EH [A) M 031 5 0 PE R LU R X A s X AT g5 |
SCI i 5 A B 1y W R #EAT RAE 1 B 2 7 (P<
0.05), LA & A Wa A RAE N 2 &, #1712
% Logistic Bl 943 #71., LI P<0.05 A 54H 5112
2 Z#R
2.1 SCI %1 5 %J B8 40 NLRP3 Caspase—1 mRNA %
A L i3 IL-18 IL-18 1 & it Lg%

SCI 41 # # 1) PBMC 1 NLRP3  Caspase—1 mR-
NA 63k KF B3 1L-18 IL~18 /K ¥ T4 IR 41,
ZRAGIFE L (P0.05), Wik 2,

x2 WALEBITESM SCI &35 NLRP3, Caspase-1
mRNA Fix/KkFER IL-1B.IL-18 & £ bb 17 (v+s)
Tab.2 Comparison of NLRP3, Caspase—1 mRNA
expression levels and IL-1f,IL-18 contents between two

groups of patients with spinal fracture and acute SCI(x+s)

. NLRP3 Caspase—1 IL-1B/ 1L-18/
25 118 " a
mRNA mRNA (pg'ml™)  (pg-ml™)
SCI 41 86 141033  1.44+0.35 45.34+13.22 40.95+8.77
XfHEgH 100 1.00£0.19  1.00+£0.16  16.58+4.24 12.57+3.68
t {8 10.558 11.279 20.574 29.492
P <0.001 <0.001 <0.001 <0.001

TE :mRNA 2R F BT HAL, T 1)

2.2 HHEFIHELM SCI ey 5 Aty
H & NLRP3 Caspase—1 mRNA ik /K 5 K (i i
IL-1B IL-18 & & 1 L #¢

SCI 41 v 5¢ = 4t 115 /& % 19 PBMC H NLRP3,
Caspase—1 mRNA & 3K 7K S i i A TL-18 . IL-18
SRS T AT EMEH (P<0.05), WLk 3,

3 BHBMHESESCIZELRG SARELEH NLRP3,
Caspase—1 mRNA R ix/KE R fFH IL-18.IL-18 £
bb 8 (%)

Tab.3 Comparison of NLRP3 and Caspase—1 mRNA
expression levels in PBMC and serum IL-1 and IL-18
levels in serum between patients with complete and

incomplete injury in SCI group (x+s)

NLRP3
mRNA

IL-1B/
(pg-ml™)

1L-18/
(pg-ml™)

Caspase—1

591 %% RNA

56 & 26 1.63+x0.34 1.67+0.27 51.09+11.10 47.65+7.93
AEA 60 1.31£0.27 1.34£0.33 42.85+13.36 38.05+7.48
t {5 4.658 4.485 2.757 5.368
Py <0.001 <0.001 0.007 <0.001

2.3 SCIAf)E R S5HE A REHE R HEKR O
SCI 2l H Fil 5 R A5 05 AN RSB 35 1 1) AR
Z IR Z A ERe i G697 - X i, 2500
Goit i L (P>0.05); Fil g A R 1 52 285t
) . A5 6 K b 8 I Ee 1) LA K PBMC s NLRP3 |
Caspase—1 mRNA 23k 7K 5 K i i 1L-18 . 1L-18 7K
PR T RAFEE , Z 5 AT FE X (P<0.05),
W4,
2.4 SCIHBGA RFERK R Logistics [a115 73 #r
PLSCI fi s fE N AL & (P AR=1. fl5 R
1=0), LA Z 3 P<0.05 02 75 58 e 400 2
15 % A4 B B8 /K b el 1. . PBMC 7 NLRP3 K Cas-
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Tab.4 Comparison of clinical data and NLRP3, Caspase—1,IL-13 and

IL-18 between patients with good prognosis and poor prognosis in SCI

9 e Az T2 B9 B SR A A Ak e 43405 i
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5 o B ORAEHUMAR A 1 S Al b A JOE
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51/ ¥=0.059  0.809 SRS DI, A Ak & 505 T R kAT
9 14 34 RIT RSB R SE T HRE UE BELWT SCI 45
% 12 26 S, e A AT USRIk
A (vas )/ % 44712879 42.95+6.69 =1.016 0312 8
Z A5 I /) Xx’=0.097  0.953 NLRP3 4 5E /ME 2 5 R 5E KR
A 10 % BEE AW, R )2 YEFHEI’JﬁTE
it S » NLRP3 7 e 4403 1 5 4226 9 2
i ’ ° FHIWCF ek LIS R Caspase1 %2k
Z A5 Z kA2 I ] (x5 ) /h 6.64+1.23 6.19+0.94 =1.852  0.068 WAL R H N SR 1L-18 1L—18
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FER MU (A 90 21 5 s, - 24 M e LR e O
~ A 2 T ) BRI R R R, T
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AR K i s it/ x’=4.460  0.035 PR I SR S I01 SRR VAT H 200
- " 20 AH O 1 31 4 52 56 iF 9 IE 52 SCIZjJ%ﬁiﬂ
B " 20 H NLRP3 & 5iE /MA & A 3 B 1% 16 NL-
W72/ X=0.649  0.420 RP3 Caspase-1 F ik [ ,IL-1B IL-18
B3 % 8 ol 6 19 BTN ARBE ST, S AR L
S B e el 20 41 B HE PR &bk SCL 3 ) PBMC
NLRP3 mRNA (x5 1.66:0.31  1.28+0.26 1=5.867  <0.001 NLRP3 Caspase—1 1) mRNA ik [, ifi
Caspase—1 mRNA (zs) 1724031 1.37:036  (=4310 <0.001 1 IL-1B IL-18 /K34 fin , 5 SCI gl ¥4
IL-1B (x5 )/ (pg-ml™) 5121x11.31  42.79+1325  (=2.823  0.006 b NLRP3 48 it /D 1R 1% 1k 19 45 B —
IL-18(xs)/ (pg-ml™) 45.70£7.25  38.90+8.63 1=3.513  0.001 B4 RE A E TS IE &M SCL i & A4

pase—1 mRNA KK |

My IL-1B J% 1L-18 /K

¥ S NLRP3 S8 AE /IMA ) 32 B 307

NLRP3 5 i /N A T 10 ROAE SR FE 22 P 9

A HAR &, #E1T £ 90 Logistic [0 F 43 #7 , 7~ 58 4= it
#7 PBMC # NLRP3 mRNA % ik /K 2 SCI #i )5 &~
R sgmE . kS,
3 iFig

20k SCI 2B Mg E A IFE, HETH
f 2 ThEERR S, M B &8k, =51 T, SCI

B A A B . E SCLLUIKBEFE | ik 20473 55 3
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Tab.5 Multivariate Logistic regression analysis of risk factors for poor prognosis in patients with spinal cord injury
15 75 4 Bt S.Eft Wald )’ {4 P1{H OR {H 95%CI
PBMC  NLRP3 6.775 2.200 9.485 0.002 858.849 11.745,65 315.539
PBMC ' Caspase—1 1.958 1.698 1.330 0.249 7.085 0.254,197.535
I3 1L-18 0.030 0.043 0.494 0.482 1.031 0.947,1.122
.7 1L-18 -0.010 0.059 0.031 0.860 0.990 0.881,1.111
5E Wi 2.876 1.078 7.114 0.008 17.745 2.144,146.873
A BEZK i al i 0.123 0.855 0.062 0.803 1.237 0.232,6.610
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