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Change of p-CREB after surgical incisional pain in rat spinal cord
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Abstract; Objective To explore the role of phosphorylation of cAMP response element bind-
ing protein ( CREB) in the incision-induced pain hypersensitivity. Methods A longitudinal incision
was made in one plantar hind paw of isoflurane -anesthetized rats. Spinal cords were removed at vari-
ous postoperative time after behavior test. Phosphorylation of CREB was determined by immunohisto-
chemistry and double-labeling immunofluorescence. Morphine and gabapentin were intraperitoneally
injected before the behavior test and were used to determine the interaction between phosphorylation of
CREB and morphine and gabapentin. Results  After the hind-paw incision, phosphorylation of
CREB was enhanced in the ipsilateral lumbar spinal cord (P <0.05). The enhancement of p-CREB
was mainly in the neurons in the dorsal horn of the spinal cord. All these were shown by double-la-
beling technique and p-CREB was mainly in the neurons. Intraperitoneal injection of morphine pre-

vented the increased phosphorylation of CREB in the spinal cord and inhibited the mechanical allodyn-
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ia induced by the incision (P >0.05). Gabapentin didn’ t inhibit the phosphorylation of CREB

(P <0.05) but partly inhibited the mechanical allodynia. Conclusion

Incision induces the phos-

phorylation of CREB in the spinal cord, and the increase of p-CREB is mainly in the neurons. Phos-

phorylation of CREB in the spinal cord contributes to the pain hypersensitivity induced by surgical in-

cision.
Key words: CREB;
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Fig. 1 Upregulation of spinal p-CREB after hind-paw incision. A: 0.5 h after hind-paw incision; B: 1 h after hind-paw inci-
sion; C: 3 h after hind-paw incision; D: 6 h after hind-paw incision; E: 24 h after hind-paw incision.
*1 HHEE R p-CREB REAMEEEEE (X x5, n=9)
Tab. 1 OD values of p-CREB positive cells in the spinal cord dorsal horn (x +s, n=9)

p-CREB B 24 i 5 %% Ji i

iifina
BFEARA 0.5h 1 h 3h 6 h 24 h
A 0.148 +0.006 0.144 £0.007 0.147 £0.011 0.147 £0.016 0.147 £0.008 0.146 £0.016
RPIE-IT] 0.149 +0.005 0.159 +0.015 " 0.192 +0.010** 0.190 +0.021 ** 0.150 £0.016 0.159 +0.011

SARUIFIMIELEL, = P <0.05; 5{RFARYLE,# P <0.05,

B2 #HBEW p-CREB SR WEIMARENML  A: ML B: RARTUANN; Co/NRBTANE .
Fig. 2 Detection of localization of p-CREB in the spinal cord after hind-paw incision by double-labeling immunofluores-

cence. A: Neuron; B: Astrocyte; C: Microglia.
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F2) o e mET XY G R R M op-
CREB BHPE =Py A B A m (& 4B) , 5
Xof REA R0 R D) ) 4 AH L L mE T4 RE T AR N
p-CREB BHME: = al W3 m(P <0.05,%2),

A by
A

B4 MGHEFDANEGET X p-CREB B350 ( Y12 5
group.

x2 YEE

1h)o A:MHEL ;B BT T 4.
Fig. 4 Effect of morphine and gabapentin on p-CREB (1 h after hind-paw incision).
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Fig. 3 Medicine attenuated incisional-induced pain. Com-
pared with the incisional group, * P <0.05; compared

with the sham-operated group, # P <0.05.
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A: Morphine group; B: Gabapentin

1 h,E#EE M p-CREB [HIE M ZEEE (X £5, n=9)

Tab. 2 OD values of p-CREB positive cells in the spinal cord dorsal horn, 1 h after hind-paw incision(x s, n =9)

PIEIG 1 h G HEH A p-CREB M2 e 2 BE fH

ftiltvs
FARA HEFRER KA neyifE2H P AL
by 0.265 +0.120 0.2564 +0.012 0.262 +0.005 0.2554 +0.011
grE 0.266 +0. 014 0.296 +0.012 *# 0.261 £0.011 0.280 +0.003 *#

SARVIFI RS, = P <0.05; SEFARA LA, # P<0.05,

3o #

H i g F 58 % BL, p-CREB 2 5 4 5 (19 1) #
To 9 i I HOE B A R YRR R U0 R R
%ﬁﬂﬂ'ﬂﬂ%“‘”"ﬁa CREB i {2 16 38 5t , Xt ] 2 A<
WA AL X 5 R g B R OB R K

S L ZE F g B p - CREB 38 i A [7] .

CREB J& I tH 22 80 4 X5 W] & 30 A% — b 41 Jie
BEWHER T, EREEMHEERHE T, 6
Z WA W4 T RE R A L Y 2 B 5 5 B 0 O i
oy . BT [ B R 1k S B T S TR .
Horb 133 () 22 2 FR /& cAMP {6 1% 25 11 30t 1Y
W R fk 17 5, 7] # PKA, CAMA T , ERK %5 % 2 1k
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2R R R Y Mg B 3R N Tl i PP90 sk
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2 W IIE 4l 26 BT« 76 05 3 008018 A Bony o A Rk
AT 1 LA i I FH SR 25 40, AT LA ) b 2 mT o o
s Ak, DT IR 2 B 45 S5 B R R e 2D B 2 H =
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2 B8 M p-CREB 3 m, 8 4% U0 %1 9% 9% 51 & i
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UK
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I EL S T F 96 T R 2k K R 0 w0 D) BL R S
ETamE TR EESIER T PR MERSEN
1 AL T A N TR AT Bl A R Y . iR
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i) CREB i 2 1k ¥ A 22 21 B @ /9 40 i1 o w42
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X 1 B B mE TR VR A A B A AT R R
FE A DB, T AR AT RE A T g Bl A At o X
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