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[ Abstract] Objective To observe any effect of electroacupuncture (EA) on the expression of phosphorylated
extracellular signal-regulated protein kinase (p-ERK1/2) and phosphorylated cyclic adenosine monophosphate response
element binding protein (p-CREB) in the spinal dorsal horns of diabetics experiencing neuropathic pain. Methods
Eight rats were randomly selected from 30 healthy male Sprague-Dawley rats as the normal group (N), and the remai-
ning twenty-two rats were treated with a single high-dose intraperitoneal injection of streptozotocin (STZ) to establish a
neuropathic pain model. The rats modeled successfully were randomly divided into a model group (M, n=8) and an EA
group (n=8). In the EA group, electroacupuncture was applied at the bilateral Hou san li and Kunlun acupoints start-
ing on the 15th day after the STZ injection. The daily sessions lasted 30 minutes for 1 week. Body weight (BW) , fasting
blood glucose (FBG) and paw withdrawal latency (PWL) were observed before the STZ injection and on the 7th, 14th,
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and 21st days afterward. The expression of p-ERK1/2 and p-CREB in the dorsal horns of the rats’ spinal cords was de-
tected using western blotting. The count of p-CREB-positive cells in the dorsal horns and their co-localization with neu-
rons was detected using immunofluorescence. Results In comparison with the N group, the average BW of the M
group on the 7th, 14th and 21st days after the STZ injection was significantly lower, while the average FBG was signifi-
cantly higher. There was no significant difference between the M and N groups in the average PWL on the 7th day after
the STZ injection, but it had decreased significantly in the M group on the 14th and 21st days. Compared with the M
group, the average PWL of the EA group was significantly longer on the 21st day after the injection. The expression of
p-ERK1/2 and p-CREB protein in the spines of the M group was significantly higher than in the N group. p-CREB posi-
tive cells were more numerous in the M group compared with the N group, while in the EA group they were fewer. P-
CREB was co-located with neurons in the spinal dorsal horn. Conclusion EA can alleviate neuropathic pain effective-
ly, perhaps by inhibiting the expression of p-ERK1/2 and p-CREB in the dorsal horns of the spinal cord.

[ Key words] FElectroacupuncture; Acupuncture; Diabetic neuralgia; Spinal dorsal horns;  Phosphoryl-
ated cyclic adenosine monophosphate response element binding protein

Funding ; National Natural Science Foundation of China (81804181 and 81774389 ) ; Natural Science Founda-
tion of Zhejiang Province (LY22H270006) ; Innovation and Entrepreneurship Training Program for College Students

in Zhejiang Province ( projects 202010344015 and S202110344037) ; Science and Technology Innovation Program for

College Students in Zhejiang Province (2020R410012)
DOI:10.3760/ cma.j.issn.0254-1424.2022.08.002

1 RUBR PRI TR B B Tk A ™ R R B
R ERA IO A e 1 2R BT B, W PR 2 S B R
o BT B DL RAE ™ B MR SR RO 4 | BRI A
W B, H ORI R L2 A Ay s, HEE
BAT AT A BB G R, 78 22 P i 8 A T 5
BRI TR TN R AP 2 B
IE , FEHEIR T PR J] R R 2 8 07 T B 2 3
PRB0 A RTRF SR, 5 100 Hz @45
BRI EE, 2 Hz R R B35 7 Bl DR A 1 28 8 1) 28R B
U fEHHUR R — 2

T HE T AR R B A% 3 i R P R T R A
@ AR ST R B, B R M 2 R R B A
HRET A B BERR fL 20 I A ME S 8 5 3 L ( phos-
phorylated extracellular signal-regulated protein kinase , p-
ERK) FIRER 14 0 9 B2 R 52 B IC 4545 8 F1 ( phos-
phorylated cyclic adenosine monophosphate response ele-
ment binding protein, p-CREB) %’%ﬁﬁ%iﬂ* 13-15] S|
b — 2L LB RT3 B DR o 22 9 B AR S LR, AR T
I 1 YR ek M P S R A 0 3R S S o o
SRR BRUASERY  WLEE H T 0 PR Ao 2897 T B AV 1
AT HVE R, S A4S M p-ERK1/2 #l p-CREB 2
SESUN: U} A SR/

B 57 %

— L hY)

19 FH RS A {dE B Sprague-Dawley (SD) 1 K B 30
HOREE (180+20) g, W F T3 e LI S WA FR A
A [ SCXK (1) 2017-0005 | , F#ir VL A B2 25 K5 gy 5
B[ SYXK (#7) 2018-0012 ] 1 b B8 J2 iRl 9%, H

HIEROK, IR G 145 24 5l 0 s v R 4 A ) IR | 2 3
(2322) C fHEMEE, B PIREATOE 12 h 288, ir f
SEARRAE 157 M T R S 0 B A6 B A R (B R AL
5 TACUC-20190805-04)

= FEEH SR

1B BEIR A 2 (SE [ Sigma A A 5 bt
p-ERK HLiK (£ E CST A7) 5 #dit p-CREB Hifk (5
E CST 2~ F]) 3 /MNRYT Neu $T1& (£ E abeam A H]) 5 B-
actin (3E[E CST A H]) ; BAR I EAL Y EEAR 10 1L E 4T R
ZHU(EHE CST AR]) ; P Hif Alexa Fluor488 IgG(H+
L) 3t (3£ Jackson A H]) ; PP/ EL Alexa Fluor594
IeG(H+L) 41 ( [ Thermo 23] ) ; 245 bk 1 iR %
( bicinchoninine acid, BCA) & 1 & & & 7 & ( 3¢ [
Thermo 23 7] ) 3+ S FEMi BR8N (sodium dodecyl sul-
fate ,SDS) EREZE MK (TP EZE = RA W) H R AL
&332 (enhanced chemiluminescence , ECL) i 43 (P
EHE KA,

2. FEALAS R P A (KA UGO A H]) 5
B G LR [ B (5 [E] Roche Diagnostics GmbH 2
) ; HANS-200E 2 & [ 77 i 2 30383 ([ R it
72 s M4 ZIEEEEARY ( 3EF Molecular Devices 23 H] )
HLVKAX ( 28 [E Bio-Rad 23 w)) 5 PR BE e % EAX (361
Bio-Rad /A #]) ;Image Quant LAS4000 %R ARIX (2
[E Bio-Rad 2AH]) ;NX50 ZIyKiA& Y1 A HL (2 E Thermo 2y
H] ) ;Image. M2 BU%E ] B IEE (TEF ZEISS AH])

= B o R

M 30 HUEREREYE SD R R BENLZEIR 8 HAENIE
AL, HAY 22 HARE 16 b J5 , T DASE DR A 18 28 M8 Js v
(65 mg/kg) , 1IEH K BT LLSFAR R4 1R 22 i ik



AR R A S AT 4 2022 4F 8 A4 44 555 8 ] Chin J Phys Med Rehabil, August 2022, Vol. 44, No.8 - 681 -

MEIE TG . BERIAE R TGS 3 d, OB K R
Jok I, 0 5 2 AR 25 I I AR =16.7 mmol/L, WL
PRAFAG I RE BRI | A 1K B3 — ARl i K RS 72K
F o SEIRA B FE S 2 8 90 R R 15% 0 KL, 7R
BE PRI 2R R A B 16 HUK R
BT W HL o AR I F B4, A2 8 L,

ILUIEE R o BT

HL B2 R BT R A7 TR 3R 100 15 d JS IR I L
T, KRR =8 M BE7 XS MR 25
BAR Ty . 0.25 mmx1 mm ZE I AK AL
s Jm =B m B AT 8, #E 5 B % 5 HANS-
200E 7R 6 [ 7 A 28l RO % 2 He G 1 ~
2 mA FELEDE AR 30 min, B H 1R, Rk 7 d, IEH
TR R 2 R BRT> LA F e 2 R A [ 14 T

23 W8 IUE - A 0

FERAA PR RIS AR S 7 d.14 d.21 d, 4541
KEZESE 8 h 5, BURERIK I, >R FH s A B B 223t
YRINSE 3 4K B 2 It W ) A BRI

7S HAE I

BEMRAE R R RIS S 7 4,14 d.21 d, # 47
PR BRI K A% AR RO T 3% B AR A P 3
30 min, FERFUZE# G, BRI PN IR G T R, 4T
T AR SRR B 3, T s KRR L a5
20 s BRI R DB K R 32 403, Al
B S min, SR 3 U, THECEE,

L B VA A I K B BE T M p-ERK1/2 I
p-CREB & ik

RERZE 3% 30 L L2 16 s IR, 4 C T8 1)
A BEER K 2O WERAE v, R g s v B S ), DI
R R 143 B UM T A, F R BT M 2H 2
T 4 Jf 24 A v A S O B0, IR B IS R, 4
BCA VAR EE v 2, B A 2x SDS EHESE
IR ,100 CAEYE S min, HHETT A5 AL SDS-RA
I e iz € Ji2 L 3K ( polyacrylamide gel electrophoresis,
PAGE) HLJK , - EN LA K/ A 0.45 pum B9 R I —
F L R ( polyvinylidene fluoride, PVDF) [, FH 5% 1Y
JBRRE WA £ 1 h B S AR RS JS 1 4T p-ERK 1/
2 —Hi(1 : 1000) B HHt p-CREB —Hi (1 : 1000) H,
4 CFHE IR, VR 3 IR, BK 10 min, AT RIS 1Y

AP R =PT(1 £ 5000) FHERZRTE 2 h, B
EYEJE S ECL B A 1 min 5, 248 LAS 4000 %t
JE SARASCR AR U, T Tmage J BRAE43 M 2500 K JEAEL

I\ IIEDE R M SR K A #E TS M p-CREB %%
SR

SRR RIS (W R U BE . KR 3% %
EL L 1 s BRI, So i 4 °C T8 iR A B K 40
IR FE 1, 4k DA 4 °C Flvd 1 22 28 W s DRt i v,
S BBE S O 4% 2 B P ESERCPHE 4 h,
IR ZE 15% F11 30% 14 RERES i 7K 22 2 2L 00 , 5k
AR A GG A7 T -80 C KA RAF . B KR
WEBCEHEAT 30 wm VKRV A, U A R 623, I )
Yk 6 YK, YK 10 min, JH 10% 9 1M 3EEH 1 h 5, A
Pl p-CREB — 1L (1 : 800) /N L FT Neu — i
(1:400),4 CHEFLH, WH37 CHEE 1 h )5,
PE6 K, B 10 min, A F PR Alexa Fluord88 IgG
(H+L) =40 (1 : 400) F1FHT/NEL Alexa Fluor594 IgG
(H+L) —H1(1 : 400) ,37 CIHIEMT 1 h 5 R EE
P, T R MBS e e K B B, Bk 2
KB R KIS ~5 5k U] R, 7245 Wi g
BHET YR 4R, 5T Image J B 0EFT S 5
Mr, Gt R A B8 /1 p-CREB BHYEZH %L,

L B2 b

K SPSS 22.0 MR AT Ge 2R b B, Hhdi R
H (7)) WA FR , dLIA] H AR FH B R 2R 05 225007, 7
EF5H DL/ B2 25 7 (least significant differ-
ence, LSD) M7 WG L3¢, J7 2255 5 DL Dunnett’s 7
PHTPIBI LA . P<0.05ERESA G X,

# X

— 5K B R B8] A AR Ak

BEMRAR 2R AT, SR BRAR R L, 2R TS
THERE X (P>0.05), SEIRERERETHIE 7 d. 14 d,
21 d, 51EH 4 s iR e A4 R B B I 25
K, ZRAGIHE L (P<0.05) , HEWE L,

T A K R TR] B8] 2SR iR AR 1R

SRR AR R R T AT, AR R A IR I KO He R
ER TG #E L (P>0.05), BEREHZ TS E
7d.14d.21 d, 51E% 41 ek, AR 2 A 2R R

R 1 AARERFR B SR E AR (g, x2s)

2057 A bEE i} 7d 14 d 21 d
IEH A 8 196.75+12.50 255.00+9.68 299.75+8.76 337.13£13.31
e 8 194.75+11.34 209.38+7.33" 206.13+7.12° 208.00+5.56°

HLER 2 8 196.88+10.10 211.88+9.22* 208.50+13.09* 208.50+11.71*

T 5 IE A RN A i L, P<0.05



- 682 - HAEY B PE 2 S AL Jk 0k 2022 4F 8 A 45 44 %545 8 §] Chin J Phys Med Rehabil, August 2022, Vol. 44, No.8

F 2 HAREAIRITE S A2 B IMEAE b (mmol/ L, 2+s)

A5 R Fes i} 74d 14 d 21d
IE#HH 8 6.23+0.39 5.83+0.71 5.86+0.48 6.39+0.73
R 8 5.65+0.85 21.58+3.30° 20.41+6.26" 28.13+5.50°
LA 8 5.60x1.14 22.51+3.91° 21.46+6.36" 25.00+4.74°

5 IE A 4LR] A ) 5 H A, # P<0.05

F 3 BRI ]G PRE BAE L (s, x2s)

25 R Fes i} 74d 14 d 21d
EHH 8 12.94£1.10 12.93£1.04 13.21+0.99 12.65+0.66
R 2] 8 13.01+0.88 13.33+0.84 7.27+1.10* 7.69+0.95°
L4 8 13.28+0.68 13.39+0.49 8.88+2.53° 10.12+0.88"

T 50 4 R E) S H R, 2 P<0.05 ; S R A (R E) A Hb B, P P<0.05

MK T B E S, E S A G E X (P<
0.05), L2,

= A LR R TR st ] 5 i B B9 A28 1k

BRI SR, A AR RN R g, 22 7 8
it E L (P>0.05), #RAEFRRTNE 7 4,84
KA ] LA, 22 SRR E S 24 X (P>0.05) . B
WRAEFE ZESE 14 d .21 d, SIEH 4 i, B2k
FUHVI (39 (B R AIR, 22 A G 24 8 L (P<0.05) , 4
B E Z ST 21 d, SERIA] F s, T 20K RV
g 2 TR, 2R A G E L (P<0.05) , TR 3,

MY 4K BUABETT fA p-ERK1/2 1 p-CREB %& (4
FRIRAF- L

BENRE R STE 21 d, 5 1E % 41 s, SRl g K
B HE T M p-ERK1/2 Fl p-CREB £ 385 & 2 2% T+
B SR G L (P<0.05) s SHEIL e, B4
KEHBELT M p-ERK1/2 Fl p-CREB 45 3635 i %
%, 2 F G803 L (P<0.05), TEWE 1. &2,

p-ERK1/2

p-ERK1/2Af %} ik it

0.0

T
E¥H

R

R

0 S IEH A L, " P<0.05; SHIFIZH L&, " P<0.05
1 FHHAREBELE M p-ERK1/2 HHFIL LB

e . e
B-actin - ” 42 kDa

1.5+

0.5 BN

p-CREB#H X} %14 &t B-actin

0.0

T
E¥H

HERIZH

1 HIEHH L, P<0.05 SR 4H i, P<0.05
B2 HHKBEHET M p-CREB R IK LA

CRa i

T A HR AR M p-CREB S ZOLEHR

FENRA AR TEST S 21 d, 515 5 4 A, B R
BB A1 p-CREB BHP: 40 o 8% 2 25 T i, 22 5 A 456
AR (P<0.05) s SRR Lo, L B 2R B i
T p-CREB FHEZA0 AR 3 AR, 2 A Gt v
X (P<0.05), Al WLAFHETT M p-CREB 5 #2047 1
Rk, TEILK 3,

15 B

FE MR T 22 H RO B 2 OB R sh s
P2 R ARSI B SR I T B IR A
WRT dJa, KBS IR MR BT AR R, PV B e
JRAERZ ST 14 d )5 38T 6 R EE R H R Tl
D5 SHEDRIA IR . BT R0 22 B E ORI &
W I i 22 A4S B0 R AT R 45, AT R BG OT AR
FIR 5 = AR SR T RO 4 T AL X
BEIRIG Je L2 BhoOF RAEA RAFHIGIFERL, B2
FAEIRIT PR LA B B A 350220 AR 92 58 ok B



AR R A S AT 4 2022 4F 8 A4 44 555 8 ] Chin J Phys Med Rehabil, August 2022, Vol. 44, No.8 - 683 -

NeuN p-CREB

N4

RERIZH

B4

25+

20+

p-CREBY-H438 Y BE

T
WA

2|

Febr

LR

S IEH A R, P<0.05; SR HE RS, P P<0.05
3 AAKEEBEL I p-CREB M40 M5 48 (X100 wm)

D =HTACRAAT SUERERIGIT U, S5 R
P A H AT AR PR A 28 9 AR R R LR B T
A B PRI 2

HHEE A RTERE Rl 22 AR 2 2 A
M RGP AT M OG5 B EZ X ) ERK &
24 ZAECHE AL HE P S R S R B 2 — " AL A
ERK1 1 ERK2, #4547 5| A2 1Y i 48 50 ERK1/2 3
TE R W ) 5 S 2 O E B, I ERK1/2 #A h
JEIRIT MR RO Y ERKL/2 W] {2k CREB
WAL, 2 52T CREB 207 T4k
(A S5 DR 1, e — T v SR e PR MR 245 6 SRR IR L 17 = i
TR AR 11 | p-CREB [ IZ 1A AE T4 8635 1 bl
ZIuAINE , 25 ZFh ISR I RN, 78 A
Pl R 4 T EAE

ARSI A B8 B 30 45 SR 8 S, AR A K BB B T A
p-ERK1/2 Fl p-CREB ik £ M4 ELL T 7 d
J& , KA BETY /4 p-ERK1/2 Fl p-CREB ik i,
JES LS W BB A p-CREB 5 # & oo 74 3t
Fik  BORIZH K RUE B85 /1 p-CREB FH P 41 A 8082 1E
WHBEW L AR ST 7 d 5, KRBT

p-CREB FHPEZH 45 i b

ARSI EE R W SR FH PR AT SR OB PR s A 28 R
IR 5 =B e A7 X, A S0 fif FLR ,
I BELF M p-ERK1/2 1 p-CREB %35, HbLHIA 7k
—UESE, LEJG SRR TE K T R E A X R e i 22
oA AR 78 A R L b i A S350 7 B 9 400 o R s 1 T 1)
W5,

Z £ x #t

[1] Chen GQ,Mou CY,Yang YQ,et al.Exercise training has beneficial an-
ti-atrophy effects by inhibiting oxidative stress-induced MuRF1 upreg-
ulation in rats with diabetes[ J].Life Sci,2011,89(1-2) ;44-49.DOI.;
10.1016/5.1£s.2011.04.018.

[2] SKFR, SRAESE MR 2 A B Of R AE M WF 5T kR [ 7] FE PR 4 2%
SR A2, 2021,40(2) :958-960. DOI; 10. 13417/]. gab. 040.
000958.

(3] B, KB/ =2 AR, 45 LB IR 7 1 DO P 28 S 95 0 L
FORITEHE R[] i AR R 2 2 35, 2015, 21 (1) :855-858.DOI:
10.3969/j.issn.1006-9852.2015.11.012.

(4] T, L7581 XP B85 /5 MAPK/ERK/1/2 {5538 %
BRI T] . AR B e S A 2% 75, 2020,42( 1) :8-12.DOL: 10.
3760/ cma.j.issn.0254-1424.2020.01.003.



- 684 -

(5]

(6]

[7]

[8]

[9]

[10]

[14]

[15]

[19]

P AR R A4 5 AT 4 2022 4F 8 A4 44 555 8 ] Chin J Phys Med Rehabil, August 2022, Vol. 44, No.8

WA R s, U SR, A5 AT H B X B A e e 2 4 K B
ZRRAERT A BE TS f PKA-TRPV L 38 B K (0% I 09 -+ B 76 )
(1] ey B I 2 55 e 52 2% 5k, 2017, 39 (7) : 481-485. DOI; 10.
3760/ cma.j.issn.0254-1424.2017.07.001.

FEFG 2, MR B 0, 45 HUET IR T X i 22 B R P RS
SZRBIER B OHAE AR AT 52 ()] Ay B R 2 SRR AT A
2019,41(1):13-17.DOI: 10.3760/ cma. j. issn. 0254-1424.2019.01.
003.

IR, e SRR, AR EE O C T R R BRI A
CB2R ,p-P38 Al p-ERK ik Msgmi [ J]. o o B2 2515 B 24 &
2022,29(7) :60-66.DOI:10.19879/j.cnki.1005-5304.202110198.
FENTT, P LWL, B R, A e g B 200 AR AR K L X R 6 p-
ERK1/2 iy J].H E4F 4, 2012,32(11) : 1007-1011.DOI:; 10.
13703/.0255-2930.2012.11.019.

I, SR A AR DE e BHRITAY TR R A R 2 2 I PR AT 5 ik
JE[ T 4 E 5 R EE 2, 2021, 12 (24) : 66-69. DOIL; 10. 19787/j.
issn.1008-1879.2021.24.021.

X A% TLLL AT R T M s T J) L o 2 72 i IS st S [0 ]
ST BE R R, 2019, 33 (12) £ 96-98. DOI; 10. 13729/j. issn.
1671-7813.220190567.

He XF,Wei JJ,Shou SY et al.Effects of electroacupuncture at 2 and
100 Hz on rat type 2 diabetic neuropathic pain and hyperalgesia-relat-
ed protein expression in the dorsal root ganglion[ J].J Zhejiang Univ
Sci B,2017,18(3) :239-248. DOI:10.1631/jzus.B1600247.

Prescott SA,Ma Q, Koninck YD.Normal and abnormal coding of soma-
tosensory stimuli causing pain[ J].Nat Neurosci,2014,17(2) ; 183-
191.DOI:10.1038/1nn.3629.

Liu P,Guo WY, Zhao XN, et al.Intrathecal baclofen,a GABAB recep-
tor agonist, inhibits the expression of p-CREB and NR2B in the spinal
dorsal horn in rats with diabetic neuropathic pain[ J].Can J Physiol
Pharmacol,2014,92(8) :655-660.DOI; 10.1139/¢jpp-2013-0463.
XU Bis GABA_B 32 A IR i 208 X BB B 75 1 p-CREB
I NR2B ZAAR KA [ D] A FKE L ERNK 2013

E T, R, SR, S5 B 9 TE ST M_ERK2-shRNA fijt s 25 00
R M2/ N LS i [ ) ] 271, 2019, 50(5) :565-569.DOL:
10.16098/j.1ssn.0529-1356.2019.05.004.

FRW R BRI, S I | A5 R A X R A R 15 9 B TR
AT A A A N TR IB YRR [ T] . R R B R 2 SRR R IR,
2015,37(9) :653-657.DOI: 10.3760/ cma.].issn.0254-1424.2015.09.
003.

7] AEESE R LA ok [ M bR AR AR R, 2012.
IR aRCE i e

L, AR R BUA BRI Rk [ 7], A B o
Z47,2011,40(2) : 115-116. DOI; 10.3760/cma. j. issn. 0529-5807.
2011.02.013.

R P, 5KAf 2. STZ W5 A 2 15 1 BB PR X B2 By
X ISR [ 1] BRI IT 2 i, 2018,47(5) :36-38.DOI; 10.11969/].
issn.1673-548X.2018.05.009.

Goyal SN,Reddy NM, Patil KR, et al.Challenges and issues with strep-
tozotocin-induced diabetes — a clinically relevant animal model to un-
derstand the diabetes pathogenesis and evaluate therapeutics[ J ].Chem

Biol Interact,2016,244:49-63.D0I:10.1016/j.¢bi.2015.11.032.

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Ik, BT REHRIT M S BUR ML AR R R [T ] E B
(BE2RR) , 2021, 48 (3) : 398-403. DOI: 10.3969/]. issn. 1672-
8467.2021.03.019.

E it JE = BRI HORT P 1 R A R TR R BB 1 A 22
St KMALHIBEZE D] ALt hE T ERERE, 2019.

EBET, e, RK B, AF FE T B AZ R BT RGO IR R AT
R D] A T B 44 ,2021,40(12) ; 1287-1296.DOL: 10.
16295/j.cnki.0257-358x.2021.12.002.

Silva RD.a comprehensive reference morphological and neurochemical
organization of the spinal dorsal horn[ J].Neuroscience,2008,5(1) :
279-310.DOI:10.1016/B978-012370880-9.00163-8.

Wen X, Jiao L, Tan H.MAPK/ERK pathway as a central regulator in
vertebrate organ regeneration[ J].Int J Mol Sci,2022,23(3) ; 1464.
DOI:10.3390/1jms23031464.

Kondo M, Shibuta I.Extracellular signal-regulated kinases ( ERK) 1
and 2 as a key molecule in pain research[ J].J Oral Sci,2020,62(2) :
147-149.DOI :10.2334/josnusd. 19-0470.

Lavoie H,Gagnon J, Therrien M.ERK signalling: a master regulator of
cell behaviour, life and fate[ J].Nat Rev Mol Cell Biol, 2020, 21
(10) :607-632.DOI:10.1038/s41580-020-0255-7.

ek, LA, B A A SRS Bhxd R U S IR T B2 ERKS
CREB/BDNF {5 =@ B YR M [ J]. 7 652 Be 41, 2019, 40(6) -
87-91. DOI:10.3969/j.issn.1007-5348.2019.06.018.

B850, AR, o A . 22 IS0 A 2 1 O TR R0 £ 5 I 1 T A A
JHLIT] R BE 22 5115 PR, 2007, 27(8) : 948-952. DOI: 10.3969/].
issn.1001-6325.2007.08.026.

Ma W, Hatzis C, Eisenach JC.Intrathecal injection of cAMP response
element binding protein ( CREB) antisense oligonucleotide attenuates
tactile allodynia caused by partial sciatic nerve ligation[ J ] .Brain Res,
2003,988(1-2) :97-104. DOI;10.1016/s0006-8993 (03 )03348-1.
BT, AT XA, S5 B R K U BT A pCREB K3k Y722
B[] R BE 2 24 5, 2010, 16 (5) £ 285-288.DOT ; 10.3969/j.
issn.1006-9852.2010.05.008.

Shuklas N,Ray S.The molecular base of development to tolerance for
morphine analgesia, expression of CREB&p-CREB protein in dorsal
horn of spinal cord of rats:a new insight to explain the tolerance to
opioid analgesia[ J |.Indian J Clin Anat Physiol ,2017,4(2) ;163-168.
DOI:10.18231/2394-2126.2017.0041.

MR, SR B B, SRS ME ST O AR S BL OR BLHT
i HCJZ CREB 3R 3k M BERR 16 i 5 i [ 1] v [ 0 B2 2 2%
2019,25(2) :87-93. DOI:10.3969/].issn.1006-9852.2019.02.003.
Pricet J, Inyangk E.Commonalities between pain and memory mecha-
nisms and their meaning for understanding chronic pain[ J].Prog Mol
Biol Transl Sci,2015,131:409-434.D01:10.1016/bs. pmbts.2014.11.
010.

H& etk T A5 BURE X R BUA B8 A B R T IR B
FRARH S I JC AR 25 B RIS M2 R [ )] 37 2 e 24 B 4,
2020,37(12) :1114-1117. DOI:10.7683/xxyxyxb.2020.12.003.

(&0 H 311 :2022-06-02)
(AR B)



