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Spinal Interleukin—10/3—-Endorphin Pathway Suppresses Neuropathic Pain in Infant Rats
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Abstract: [ Objective ] To unmask the mechanisms underlying the suppression of infant neuropathic pain after
peripheral nerve injury. [Methods] Rats were subjected to spared nerve injury (SNI) at postnatal 10 d or 33 d. Mechanical
paw withdrawal thresholds as well as spinal interleukin—10 (IL-10) and the B—endorphin precursor gene proopiomelano-
cortin (POMC) mRNA expression were detected 7 d after surgery. The IL—10 or B—endorphin neutralizing antibody was
intrathecally injected for 3 d (the 7th-9th day after surgery ) and mechanical paw withdrawal thresholds were tested 1 h
after each injection. Spinal IL-10 mRNA and POMC mRNA were detected by RT-qPCR. [Results] In contrast to adult
rats, infant rats subjected to SNI displayed no mechanical allodynia but an increase in spinal cord IL-10 and POMC
mRNA expression. Intrathecal administration of the IL-10 antibody and B—endorphin antibody evoked neuropathic pain—
like behaviors in infant rats. SNI-induced POMC mRNA increase was blocked by the pretreatment with intrathecal the 11—
10 antibody, while the increased IL-10 mRNA expression was not affected by the B—endorphin antibody pretreatment.
[ Conclusions ] The suppression of neuropathic pain in infant rats may be mediated by activation of spinal IL—10/B—endor-
phin pathway.
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(BioRad) FPHEAT 5% 53, k4% cDNA.

7 It % & PCR 2k ] Mastercyclereprealplex
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Toyobo ) 1207 & 5 fb 1) S 7 4 28 P 20 ik B g A
Fe b AT MmO LE . TS R s s .57~
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TCTTCTGAGTGGC-3' (GAPDH) ; 5'~-GGCTCAGC-
ACTGCTATGTTGCC-3' il 5'- AGCATGTGGGTCT-
GGCTGACTG-3' (IL-10) ; 5'-CTTTCCGCGACAG-
AGCCT-3" #l1 5'-CCAGCTCCACACGTCTATGG-3’
(B— P B HIT 4k BT B 7 25 JiL, proopiomelanocortin ,
POMC) . M7 1 PCRACHTIN A& 1) Ce ",
PLGAPDH fE N Z L, SR 274 7 s 41 H
AR AT A AR ik d, LA AACE =(Ce H AYEEH -
CtINS ) AbFEZH - (Cr H R -Ct NS HE )
X HREH .

1.6 HE&ZItS5HH

{8 H Graphpad Prism 7.0 4K {4 #F 17 £ 4f &b 28
Gt or b, TS T2 50 2 AR LIV S (B s AR AT 3
HobriEiR (SEM) 3mSR HHAEBCA 1656 5
B3 2203 B AR 2R 5 5 22 93 M 43 M A [) Ak 2
HMAFE R T BTG ERA 2R, HERDH
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K ALY 34% 1 36% 5 55 3 RVEHT IL-10 Bk g~
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IR 45 25 T AAE R 25 25 5 1 h A DU XU ATL A (5
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FEVE S RS 2 RAMUATL AR R 15 038 A1 22 20 R A
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Data are displayed as mean + SEM (n=6 per group ). 1) P < 0.05 compared with contralateral side by unpaired t—test.
E1 #BHESZRFUBRGFRNKEMDERRIMBEREA, B), HFHIL-10 (interleukin—10,1L-10) mRNA
(C, D)#NB-PHERR T B & K 2= /R mRNA (E, F)RiIZHF200
Fig.1 Impact of spared nerve injury (SNI) on mechanical paw withdrawal threshold (A and B), interleukin—10 (IL-10)
mRNA expression (C and D) and POMC mRNA expression (E and F) in infant rats and adult rats
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Kl4B),
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© Sham + Saline (10 wL)
@ SNI + Saline (10 pL)
SNI + IL-10 Antibody (2 pg)
A SNI + B-Endorphin antibody(1:5)

l l 1 Intrathecal
" |
4

[

injection

Paw withdrawal threshold/g
)

wn

Days post surgery A

© Sham + Saline (10 pL)
@ SNI + Saline(10 pL)
SNI + IL-10 Antibody (2 pg)
A SNI + B-Endorphin antibody(1:5)

W

l l Intrathecal

injection

Paw withdrawal threshold/g
S

W

Days post surgery B

Injection in days 7-9 after surgery. Data are displayed as mean = SEM (n = 6 per group). 1) P < 0.05 by two—way repeated measures

ANOVA followed by the post—hoc Student—Newman—Keuls test. A :ipsilateral ; B : contralateral
B2 {RFARZSNIFAGELEHNES IL-10 sp A HLA SR HERK A A HLAE ST 4
X FRUJE B B A4 78 10 1L B 2 M

Fig.2 Effect of constitutive injections of the IL—10 neutralizing antibody or 3—endorphin neutralizing antibody on

hindpaws in infants after sham of SNI surgery

® Sham + Saline(10 wL)
® Sham + CTAP(4 pg)
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injection

—_
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Paw withdrawal threshold/g
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K

Paw withdrawal threshold/g
)

w

Days post surgery A

o Sham + Saline(10 L)
® Sham + CTAP(4 pg)

l l l Intrathecal

injection

—_
W

w

Days post surgery B

Injection in days 7-9 after surgery.A : ipsilateral; B: contralateral. Data are displayed as mean + SEM (n=6 per group). 1) P < 0.05 by two—

way repeated measures ANOVA followed by the post—hoc Student-Newman—Keuls test.
B3 BRFARISNIFARGELSLHENES - FZEFEHF CTAP X 45 F X R 5 BB AU 7 B E R 20

Fig.3 Effect of constitutive injections of the p—opioid receptor antagonist CTAP on hindpaws in infants rats after sham of

SNI surgery
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Injection in days 7-9 after surgery.Data are displayed as mean = SEM (n = 6 per group). 1) P < 0.05 by two—way repeated measures ANOVA
followed by the post—hoc Student—Newman—Keuls test. A : IL—10 mRNA ; B: POMC mRNA
4 {BF AR SNI F ARG E LSS R E S IL-10 AT B P HERK o 0T3S 4h 58 K B % 8 IL-10 mRNA 70
POMC mRNA 3% #3500
Fig.4 Effect of constitutive injections of the IL-10 and B—endorphin neutralizing antibodies on the gene expression of

IL-10 mRNA and POMC mRNA in infant rats after sham of SNI surgery
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