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Expression of ERK, CREB and BDNF in spinal cord dorsal hom of rat model w ith chronic constriction injury— induced neuropathic pain
XU Liang, QW Tao, ZHANG Liuan, et al Department of Intensive Care Unit Zhejiang Provincial People's Hospital Hangzhou
310014, China

[ Abstact ] Obkctive To nvestigate the expression of extracelubr signakregubted khase ERK), cAMP response
ekementbindng proen (CREB) and bran—derived neurotrophic factor BDNF) n spnalcord dorsal hom of ratmodel w ith
chronic constriction njury €C D- hduced neuropathic pah. Methods CCImodelwas nduced by chronic nerve lgaton n rats.
Twenty one rats were random iy divded nto model group, sham operaton group and UQ126 group with 7 n each group. The
therm al hyperakesia and mechanical stmulton were tested; the expressions of ERK, CREB and BDNF proten h ratsphal
cord dorsal hom were detected by W estem bbbt Results Compared with sham group, model group after the thresholds of
them alhyperakesi and m echanical stim ubton tests were significanty bwer (P<<0.05), and the expressions of ERK, GREB,
and BDNF proten were signifcantly ncreased (P<<0.01). ERK hhbiprU0126 signifcanty ncreased the thresholds of them al
hyperakesia and m echanicalstm ubton tests (P<<0.05), and ako decreased the expressions of ERK, CREB and BDNF protein
n sphalcord dorsalhom (P<<0.05). Conclusion CC | kads t hyperakesia n rats, U0126 can reduce the pain in CC | rats,
whih ndcates thatERK-CREB phosphorybkton pathway m ay be nvoled n the protection and repair of dorsal root gang lon
neurons by BDNF.

[ Key wods ] Bran-dervedneurotophic factor Neuropathc pan Extacelubr sgnalregubted khase cAMP

response € em entb nd ng prottin Chronic nerve ligation in jury
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Contributions of p38 and ERK to the @
antinociceptive effects of TGF-B1 in chronic
constriction injury-induced neuropathic rats

Nan-Fu Chen'**', Wu-Fu Chen'*', Chun-Sung Sung®®, Ching-Hsiang Lu?, Chun-Lin Chen?, Han-Chun Hung'”,
Chien-Wei Feng'”, Chun-Hong Chen'”, Kuan-Hao Tsui®®'®, Hsiao-Mei Kuo'', Hui-Min David Wang'>'*'%,
Zhi-Hong Wen'”'>" and Shi-Ying Huang'"'**

Abstract

Background: Transforming growth factor-Bs (TGF-Bs) are a group of multifunctional proteins that have
neurcprotective roles in various experimental models. We previously reported that intrathecal (i.t) injections of
TGF-B1 significantly inhibit neuropathy-induced thermal hyperalgesia, spinal microglia and astrocyte activation, as
well as upregulation of tumor necrosis factor-a. However, additional cellular mechanisms for the antinociceptive
effects of TGF-B1, such as the mitogen-activated protein kinase (MAPK) pathway, have not been elucidated. During
persistent pain, activation of MAPKs, especially p38 and extracellular signal-regulated kinase (ERK), have crucial roles in
the induction and maintenance of pain hypersensitivity, via both nontranscriptional and transcriptional regulation. In
the present study, we used a chronic constriction injury (CCl) rat model to explore the role of spinal p38 and ERK in the
analgesic effects of TGF-B1.

Methods: We investigated the cellular mechanisms of the antinociceptive effects of it. injections of TGF-B1 in CCl
induced neuropathic rats by spinal immunohistofluorescence analyses.

Results: The results demonstrated that the antinociceptive effects of TGF-B1 (5 ng) were maintained at greater than
50 % of the maximum possible effect in rats with CCl for at least 6 h after a single it. administration. Thus, we further
examined these alterations in spinal p38 and ERK from 0.5 to 6 h after i.t. administration of TGF-B1. TGF-B1 significantly
attenuated CClHinduced upregulation of phosphorylated p38 (phospho-p38) and phosphorylated ERK (phospho-ERK)
expression in the dorsal horn of the lumbar spinal cord. Double immunofluorescence staining illustrated that
upregulation of spinal phospho-p38 was localized to neurons, activated microglial cells, and activated astrocytes in rats
with CCl. Additionally, increased phospho-ERK occurred in activated microglial cells and activated astrocytes.
Furthermore, i.t. administration of TGF-31 markedly inhibited phospho-p38 upregulation in neurons, microglial cells,
and astrocytes. However, it. injection of TGF-B1 also reduced phospho-ERK upregulation in microglial cells and
astrocytes.

Conclusions: The present results demonstrate that suppressing p38 and ERK activity affects TGF-B1-induced analgesia
during neuropathy.

Keywords: Transforming growth factor-B, p38, Extracellular signal-regulated kinase, Chronic constriction injury,
Neuropathic pain
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Analgesic effect of intra-amygdala infusion of U0126 on fentanyl-induced hyperalgesia in rats LU0
Fang, YIN Pingping; LI Zhen. Department of Anesthesiology, Tongji Hospital, Tongji Medical College ,
Huazhong University of Science & Technology, Wuhan 430030, China
Corresponding author: LUO Fang, Email: 1185045627 @ qq. com

[Abstract] Objective To explore the role of extracellular signal-regulated kinase (ERK) in cen—
tral nucleus of amygdala (CeA) in the mechanism of fentanyl-induced hyperalgesia (OIH) in rats. Meth—
ods  Step 1: 12 healthy male Sprague-Dawley rats, weighing 60400 g, were randomly divided into OIH
and Control group. The mechanical paw withdrawal threshold (PWT) and the thermal paw withdrawal laten—
cy (PWL) were tested at pr(-Him] [msl-OIH induction. Then the level of p*:]{K in the CeA was unalyze(l })y
Western blotting. Step 2: After successful induction of OIH and catheterization in CeA, another 30 SD male
rals were randomly divided into 5 groups (n =6 each) : Group OIH; Group OIH + U0124; Group OIH +
10126 (0. 15 nmol) ; Group OIH + U0126 (0. 45 nmol) and Group OIH + U0126 (1.5 nmol) , then 0.3 pl
of DMSO, U0124 (1.5 nmol) , U0126 (0. 15 nmol, 0.45 nmol, 1.5 nmol) was given through the catheter
separately. PW'T and PWL were tested before catheterization, at pre-OIH induction, post-OIH induction and
0.5 h after CeA drug administration. After the last test of pain threshold, the rats were sacrificed and CeA
tissues were sampled for analyzing the expression of pERK by western blot. Results 1In step 1 compared
with control group, PWT and PWL of OIH group were sharply decreased post-OTH induction (P <0.03) ,
concomitant increase of the expression of p£iRK in CeA in OIH group was also observed. In step 2, both
PWT and PWL were sharply decreased post-OIH induction (P <0.05) . Intra-CeA UQ126 injection, but not
U0124, reversed both behavioral hyperalgesia and molecular activation of ERK in CeA in a dose-dependent
manner (P <0.05). Conclusion ERK plays a pivotal role in the maintenance of fentanyl-induced hyper—
algesia. Targeting inhibition of ERK activation in CeA can alleviate fentanyl-induced hyperalgesia.

[Key words] Extracellular signalsegulated kinase; Analgesics, opioid; Hyperalgesia; Amygdala
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