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Paeoniflorin Attenuates Inflammatory Pain via Blocking Akt-NF-kB
Signaling and Activation of Microglia in the Spinal Cord

HONG Jia-Qi, SHI Jia-Xin, AO Huan, ZHANG Jian-Dong, WENG Yi-Jia, ZHU Jia®
( Department of Microbiology and Immunology, Jiaxing College School of Medicine,
Jiaxing 314000, Zhejiang, China)

Abstract  Anti-inflammatory and paregoric effects of paeoniflorin ( PF) had great medical value in
analgesia. This study aims to clarify the effect of PF on inflammation-induce pain, and its potential
molecular mechanism. ICR mice intraplantar injected with 20 pL Freund’ s adjuvant incomplete ( CFA)
were used as inflammatory pain models. PF attenuated mechanical and thermal pain scores( MPWT ;Sham
12.43 +1.04 ¢g,CFA 6.38 £1.00 g,CFA +PF 8.31 +0. 81 g;TPWT:Sham 14. 60 +1.80 s,CFA 5.78
+0.76 s,CFA + PF 9.90 £ 1.58 s), and inhibited the production of TNF-a( TNF-a ; Sham 523. 84 +
57.59 pg/mL, CFA 708.71 +46.55 pg/mL, CFA + PF 588.65 + 16.02 pg/mL). The activation of
microglia and NO production was inhibited by PF. Western blotting results showed that iNOS decreased
after PF treatment, which was involved in the Akt-NF-kB signaling pathway. These results suggested that
PF could efficiently attenuate inflammatory pain in vivo, and inhibited the increase of pro-inflammatory
factors, the activation of microglia in the spinal cord, which was dependent on inhibiting the Akt-NF-«kB
signaling pathway.
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Fig.1 The Effects of PF on MPWT and TPWT

CFA 416.38 £1.00 g, CFA + PF 41 8.31 +0. 81 g;
TPWT.Sham £ 14. 60 = 1. 80 s, CFA 41 5.78 +0. 76
s,CFA +PF 419.90 +1.58 s;P < 0.05, Fig. 1) , 1
AT 245 REA S = /DN BROGH AT LA 1 5 PR B i 1
PR B

(B) -e- Sham
CFA
201 ~+ CFA+PF
15
[:'/ IO .
2
&
5 4
0

t/d

(A) Mechanical PWT was determined by the von Frey filament test. (B)

Thermal PW was measured by thermal pain stimulators. Each point and vertical line represent the mean + SEM of the values

obtained (n =8 - 10 per group). Statistical difference was determined using one-way ANOVA ( Dunnett T3 test). * P <0.05 vs.

CFA
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Fig.2 The effects of PF on the inflammation induced by CFA (A) Time-course of the paw volume was determined

using a plethysmometer. (B) The expression of TNF-a, (C) the expression of IL-6 and (D) the expression of IL-18 decreased in
three groups. * P <0.05 vs. Sham; " P <0.05 vs. CFA
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Fig.3 The effects of PF on the activation of microglia (A) Hematoxylin-Fosin staining was used to show the dorsal horn of
the spinal cord. For each image, a higher magnification shows the spinal cord dorsal horn sections (enclosed in black box). Scale
bar; 200 pm. (B) The spinal microglia and neuron were observed by immunohistochemistry using the microglia marker Iba-1 and
neuronal marker Neu-N, respectively. The white arrow shows the hypertrophied type of microglia after the treatment of CFA or CFA
+ PF. Scale bar: 200 pm

FEik WEIEIN(CFA 40 NF-kB-p65 43 7235 J& Sham T2 Sham 41 182. 62 +27. 48% ,Fig. 5C,D) , 4%

ZH 1 269. 48 +23.25% ,Fig. 5A,B) ; A FIFHA0ML 4871 NF-kB-p65 73 F HIAZHE A4 0051 CFA + PF 4
A S PR O O T4 G R R R B ORI RE B BRA1IZUN NF-xB-p65 73+ 1K IE K AL ¥R 52
HEUZ A Sy, Kl & B NF-kB-p65 43 F 141 fiAZ N ZIEH K- (CFA + PF 4 NF-kB-p65 4 T # ik &
FRMIE— LN (4153 N CFA 41 NF-xB-p65 4> Sham 411 84.27 +6.74% , #4153 N NF-kB-p65 43
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Fig.4 The effects of PF Decrease the Production of NO and expression of iNOS.

(A) The production of NO

decreased after the treatment of PF. (B) Western blotting analysis used to test the expression of iNOS in the spinal cord. The
proteins from Sham, CFA and CFA + PF groups were separated by SDS-PAGE and transferred to the PVDF membrane and blotted
with specific antibodies, respectively. GAPDH was used as loading control. (C) Graphic representation of relative expression of

iNOS normalized to GAPDH. The data represent the mean + SEM of four independent experiments. Statistical difference was
determined using one-way ANOVA ( Dunnett T3 test). * P <0.05 vs. CFA
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Fig.5 The Akt-NF-kB signaling pathway is involved in the anti-inflammation response (A) Western blotting analysis
for the expression of NF-kB-p65 and IkBa in the spinal cord. The proteins from Sham, CFA and CFA + PF groups were separated
by SDS-PAGE and transferred to the PVDF membrane and blotted with specific antibodies, GAPDH was used as
loading control. (B) Graphic representation of relative expression of NF-kB-p65 normalized to GAPDH. (C) Nuclear extracts
from Sham, CFA and CFA + PF groups were tested in Western blotting. Lamine B2 was used as loading control. (D) Graphic

representation of relative expression of NF-kB-p65 normalized to Lamine B2. (E) Total expression of Akt and p-Akt was tested in

respectively.

Western blotting. (F) Graphic representation of relative expression of p-Akt normalized to GAPDH. The data represent the mean

+ SEM of four independent experiments. Statistical difference was determined using one-way ANOVA ( Dunnett T3 test).
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