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[ ABSTRACT] Objective: To investigate the effects of glucocorticoid receptor agonists on hyperalgesia in rats with neuropathic pain
(NPP) by regulating nucleotide-binding oligomerization domain-like receptor protein 3 (NLRP3) /interleukin-1 (IL-13) pathway and
its mechanisms. Methods: Forty SD rats were divided into control group, NPP model group, NPP treated with NLRP3 inhibitor group
and dexamethasone treatment group with 10 rats in each group. The NPP rat model was induced by vincristine. The model group was
established according to the above method, the NLRP3 inhibitor group was treated with NLRP3 inhibitor ( MCC950) after the NPP
model was established, and the treatment group was treated with glucocorticoid receptor agonist ( dexamethasone) after the model was
established according to the design. The rats of the control group were given the same amount of normal saline. After 7 days of inter-
vention, the mechanical pain threshold, thermal pain threshold, morphological changes of spinal dorsal horn, pain factors ( prostaglan-
din E2 (PGE2), substance P (SP), 5-hydroxytryptamine (5-HT) ), inflammatory factors (interleukin-8 (IL-8) , tumor necrosis fac-
tor a (TNF-a), interleukin-6 (1L-6) ), and NLRP3/IL-1 protein expressions were determined and compared among the four groups.
Results: Compared with the model group, the pathological changes of spinal dorsal horn neurons in NLRP3 inhibitor group and treat-
ment group were alleviated significantly, the arrangement of neurons was tended to be close, the number of neurons was gradually re-
turned to normal, and the pyknosis of neurons was decreased. Compared with the control group, the mechanical pain threshold and

thermal pain threshold of the model group were decreased significantly (P<0.05), and the expressions of inflammatory factors, pain
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factors and NLRP3, IL-1B protein were increased significantly ( P<0.05); compared with the model group, the mechanical pain
threshold and thermal pain threshold of the NLRP3 inhibitor group and the dexamethasone treatment group were increased significantly
(P<0.05), and the expressions of inflammatory factors, pain factors and NLRP3, IL-1B protein were decreased significantly ( P<
0.05). The difference between NLRP3 inhibitor group and treatment group was not statistically significant (P>0.05). Conclusion:

Glucocorticoid receptor agonists may reduce the hyperalgesia of neuropathic pain rat model by down regulating NLRP3/1L-1 pathway,

which may be the mechanism of dexamethasone on antiinflammatory of analgesia in early stage of NPP.
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Tab. 1 Mechanical pain threshold of each group(s, x+s, n=10)

Group Before modeling Modeling 3 days Modeling 7 days Modeling 14 days Modeling 28 days
Control 41.38+2.77 43.90+2.81 42.23+2.11 44.31+2.47 44.17+3.19
Model 42.12+2.62 10.25+1.01° 9.28+1.05" 7.23+0.68" 6.76x0.52"
NLRP3 inhibitor 42.24+2.58 22.03+1.88 " 20.17+2.59 ** 17.59+1.43 "% 14.28+1.21"*
Treatment 41.67+2.69 21.12+1.83"* 19.86+2.43 " 17.78+1.32"* 15.63+1.18 "

*P<0.05 vs the control group; *P<0.05 vs the model group

Tab. 2 Thermal pain threshold of each group(s, x+s, n=10)

Group Before modeling Modeling 3 days Modeling 7 days Modeling 14 days Modeling 28 days
Control 12.20+1. 13 12.70+1.29 12.31+1.22 11.68+1.29 11.10+1.27
Model 11.31+1.18 3.30+0.23" 2.17+0.21" 1.31£0.24" 1.06+0.23"
NLRP3 inhibitor 12.06+1.09 6.82+0.54"* 6.06+0.32"" 5.18+0.40"* 4.54+0.46"*
Treatment 11.17£1.22 6.71+0.56"" 6.08+0.29 " 5.20+0.37 " 4.58+0.50""

"P<0.05 vs the control group; *P<0.05 vs the model group
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Fig. 1  Morphological changes of spinal dorsal horn in each

group
A The pathological morphology of spinal dorsal horn by
hexamine silver staining( x400) ; B; The TUNEL staining
to observe the changes of neuronal apoptosis in spinal dor-
sal horn(x200) ; a: Control group; b: Model group; c:
NLRP3 inhibitor group; d: Treatment group
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FH TR (P<0.05) s AR TR ZL, NLRP3 1) il 55 £
FARYT UL SP PGE2 5-HT /K- F MK (P<0.05) 5
FARFEFRTE NLRP3 01l 50 2H AR 97 41 22 1] 1) K 1
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Tab. 3 Changes of SP, PGE2 and 5-HT levels in each group
(pg/ml, x+s, n=10)

Group Sp PGE2 5-HT
Control 475.20+ 69.45 19.42+ 5.19 10.98+3.59
Model 830.27+137.63 " 45.66:15.69"  23.2845.88"

532.17+ 99.36 " 26.32+ 8.26°% 16.41+4.62"*
531.10£100.12 % 25.88+ 8.70 "  15.95+4.78 **

NLRP3 inhibitor

Treatment

SP. Substance P; PGE2; Prostaglandin E2; 5-HT; 5-
hydroxytryptamine

*P<0.05 vs the control group; *P<0.05 vs the model
group
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Tab. 4 Changes of IL-6, 1L.-8 and TNF-a levels in each group
(pg/ml, x+s, n=10)

Group IL-6 IL-8 TNF-a
Control 26.73+ 6.68 12.35+ 2.22 22.39+ 5.78
Model 189.21£18.77"  145.47£24.30"  206.92+29.38

109.96+12.24 "% 78.37+15.42% 145.62+17.77""
108.20+12.45 "% 77.15£15.95"% 146.25+17.90 "

NLRP3 inhibitor

Treatment

IL-6; Interleukin-6; IL-8: Interleukin-8; TNF-a: Tumor
necrosis factor alpha

“P<0.05 vs the control group; *P<0.05 vs the model
group
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FIZH FIIE 7 40 NLRP3 \IL-1B 7 1 335 i i 2 A%
(P<0.05) ;JAJ7 41 NLRP3 | IL-1B FE £ A =M
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Tab. 5 NLRP3 and IL-1B protein expression levels in spinal

cord tissue of each group (xxs, n=10)

Group NLRP3 IL-1B
Control 0.25+0.08 0.30+0. 11
Model 2.91+1.56" 2.84+1.42"
NLRP3 inhibitor 0.83+0.46" 0.90+0.71**
Treatment 0.85+0.50 " 0.93+0.68"*

NLRP3: nucleotide-binding oligomerization domain-like re-
ceptor protein 3; IL-1B: Interleukin 1 B
*P<0.05 vs the control group; *P<0.05 vs the model

group
a b c d

T D — ——
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IL-1p ———— D S CE—

S R GRS S CEES
Fig. 2 NLRP3 and IL-13 protein expressions in spinal cord
tissues of each group
a; Control group; b: Model group; ¢: NLRP3 inhibitor

group; d: Treatment group
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