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AL SCHE TG X i I A B 451 475 45 7R K B
FEBEZH 27 c AMP-PK A 38 1 1952 )

WA, REE, xx R, RES, Xgwm ™

L BRI 2R, BIp AR W RIETT & 57 X AT #% 245, 1500405 2. BRI B 25 K408 55 S Be e b ; 3. 22
JETH B 2GR B 5 — PR B

[(FE] B T8 b A i o 28 884045 I AT 2 ) e 09 B BT REAE AL . A3k 240 RIR R
AL A G, A, 4FH, XX BRA Ao R4, HAX A TR, 3. 7. 4R 4AN0EE,
FEAREES 1R, REAMAS, LA ESAHRARA B R DENFH G D ER G HRAY, ER 1205 T
TR, APRIAR SRR CRGE” BT 4R, BR20min, BB 1R, KXW AR R A B AL
AR TR BRSO B R, TR AT AR R AT AR R S SR RN R R, AR
20min, #H 1k, =84, BRAKIL TRAAGIRE L, 2R FR, 25 TFHR1. 3. 7. 14 KK
K RAPZ e B E R (mNSS) #FERRAYZ o) fb Be AL &0 1) 5 B R AE B 20 20 50 93 41 AL 52 ik 46
MR fEAE kAR E G 43 (GAP-43), RhkZE (SYN) Fabkik, ELISA B4 M ERBEBRIRF (cAMP)., & &%
B A (PKA) 4%, Western blot &40 cAMP % & B 5k BR AL IR B BR AR 3 R B T 45 6-% 8 (p-CREB) &,
ZER THURILANZIG ., HEOAR ki, L&Ak AESELEmNSSHE5¥ B HIgm (P<
0.01); HARLAR MR b, 4Fal4e, BALTEAF X LR EBRIZA TR, 7. 14 X mNSSHESH A R
FAZE AR (P<0.01), & FFLi &afia) S 2 F L4315 &L (P>0.05). 55 G 4R ki,
A 2 IR R AE BE 20 4% & B ) B GAP-43 M R A FH &, SYN P R A AR, cAMP. PKA 4 & & cAMP,
p-CREB & & & X ¥ Ak (P<0.053% P<0.01), H5AAME A, &FRALETFTR3, 7. 14 K GAP-43,
SYN FE/E & ik, cAMP, PKA 4 %% cAMP. p-CREB& & £ ¥ & (P<0.05% P<0.01), H 3 X ¥4t
AETFRT, 14 R B J5ARKEHL TAH R Ao b 420 (P<0.053K P<0.01)., £ U M4 TR &%
2 3 BE AR A IR R AT 2 T fe s AR 0L, AU T A 5 i E 28 20 4% cAMP-PKA 38 B8 MKy B &AL 8 R T A
A%
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PRURR L, 05 T RS A 20 200 TR 25 RN 28 fil B 25 4
PRI AERERE A 28 . IRBERR IR T (cAMP) - [Vl
A(PKA )3 [ 2 875 2 foh o] YA 1) 22 L Ji 0 3
T, AMWFIEBEREAS [ HF [1] 557 3% 25 045 i 4 v KB
PRI RERIATREE . M cAMP-PKA 3 B £ BEFR 1T AC
SCHLITUER IR YT i A Hh E RS 3 1 AT BEVE R AL . A
SEGG R MR VL R 2 K2 B A 5 S0 sh W 1 PR D
Sz (it 2021111101),
1 MREAZE
1.1 4

fdt Fé SPF 2% it M (1 8 K B 240 U, K i i
(300+15) g, W4 A b 4w A 45256 sh P45 AR A fR
owl, LRSI A RS . SCXK (1) 2016-
006, S5 B W iR 37 T B e T s 245 K2 S0 56 3h
Huly, i (20+2)°C, W 45%, 12 h K388 [
. RS, BlRFEEK.
1.2 EZXAALE

e (iS5 . P3761, 3E [ Sigma 24
Al) s RPLZ R A KA G 43 (GAP-43)
— Pt (585 . BAO878) . bt £ 7 B % fil %
(SYN) —¥1 (85 . BA3623). & A A i1k
WA (PKAe) —H0 (5855 : A00653) . WEfR b 31wk
R IR RN o4 A8 (p-CREB) —¥i (1845
P00577), I LFEAEY TERARAR; —ht
525 PV6001, dtntii R AEMEARARAFED);
DAB i & (185 K135925C, JbaipAzAd
WHARBRAF); cAMP ELISA 8 5) & (4t
5 :H164) \PKA ELISA I 7) & (4it*5-: H233-1),
R B E R ARATBR A ] 5 RIPA 8 14 48 35
535 POO13B) . BCA [k B R & (4%
51 P0012), BEEARRAEVFEAGRAE

WS ARSERAL (FIS 68025) . R T4 X
B (8955 78001), RIS IRFEAE R A FRA
Al MRS (50 W, BIEEAY T SA R
Al ) s BRehEF ARG CF N Sl B BR T 2R A
BT, %S, KWD-80811); JEsH 44 (b
HRER AT SR A BR A F], 0. 25 mmx13 mm) ;
ez B (H AR Olympus 23 A, #145 : Scipu001158) ;
AEY) AL (F5[EH Leitz Welzlar, %5 . RM2235);
EpRA (Jbat 8 B H AR AT PR A R, &Y. DNM-
9602) ; HLYKAL (dbmiss—AU#%) ", A5 DYY-
7C); BRBEONL (LB ZER2UES, BT,
TGL-16G)

1.3 BRI e 2 B A5 AL A 0 3 52

Z: MR FTHA S50 DA AR i i A3 S K BR
it L S 5 AR K 2% K BRUFH 29% TG EL L
T4 (40 mg/kg) JEWEEGHRREE, SeMEMEE, T
JBE = X VI ITF B Bk 22 e e sh ik, 1k il B e A 2 o
i, DURIMETREERIF RIS PR 81 o Jai
FRREER TG, W K BUIRFRMSZ [ 52 F 7 AR e A 1
JiBIE T, Sk IE ISk R, BERE . AR
CHAR U ~7 A 2 o7 PRI 5 ) 110 B SR 20 i 300 S 3 ) %o
ZIEAS A U)o BEEE AR R R AL bR SR
[ 4. 0 mm. BO.3 mm, WEFS SR, HE
5.0 mm BPIEJRTIX, Hi—HE R 1 mm /ML, 37
e g, G SR ) A MR,
K AFZEAL R B AR B B B 50 wl, LA 20 pl/min 33 B
WEHEILCAT X, B4 10 min, 2984, RSHF
Bl Je B AR 1, AE A3k Rz, TR0 R Ik R
R E . BRI 200 S B FE, Ri56h
KA HE B o M2 D) BE B I A 1 Longa 3143
B =1 R . AR R ) A T B
A
1.4 @R THu*x

WK RGE R AR 35 1S, R LA - 847
A A MR BRI . sE SCHL I 2 R HL I
B, mdi48 s HANH L, 3, 7. 14K
PUAS B TR, BB DS A5 12 HIKEL. BRas fdl
Ab, HAA KRR ST A ol ZEE P AR A | A
12 hJE IR T A, Ml . BUKS | R RE R
A7 3% B AR ) 2 s o, ORI <R < B
W, SRR A — N E . R R, 2
FUR, FERREE S mm, SPAMESEEEATE, BR 10 min
1k, Bk 30s, dLERFE 2, B4 20 min,
BEH TR, HAH I (] 2 AT T30, 58 SCHLID
BRed . DA BRSO R AR R A8 S, U XL
o CBE R B AR, RI— RS2k R A
“EBEX ORI R, SRR K
ORI CBER, IEMRERE B, bR
PR, SR, kb SE R (0. 500, 15)ms,
Jok w8 A% 2 Hz, SR 0.5 mA, %K 20 min,
B H VIR, $%AH R ) S 3T T3, 4T
. FEFHBORZE S, WU < “BER HiE
Ber gt R0 B R K
W, AL R A 5
W IEMGERE CBER, SGE B E U,
HLEF S R0 B T WA K R 38 SCRL A4 . %5 1
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4. BRI IKERZG T IRIAE RO . [, (AR T
BHfL

1.5 WRIRAFA Ty ik

1.5.1 #AZ&Fhaesedisrs oM T T, 3. 7.
14 R A R A2 DI BE BT 4> (mNSS) ™ PEAR
KM LDiae, ARl NEss . 83, R, P4
J5 TR L D REREA TR AV . B4 0~184, 04
FIEHE, WA AR D) RE A R
1.5.2 %9k 2840 5 iR A M 5145 38 46 40 22 GAP-43
FeSYNTEMEAZ ARl TTHL, 3, 7. 14 K44
K BEMLEC T 2 k0 B 6 FUBK BLIEA T4 22 T ik il
VP4 e T JE 8 3 T UM, R HCRE i 2 412
6 mmXx5 mmx3 mm, B4 mmx2 mmX3 mm B T 4%
ZRHED S AWSEMEY) F, H10% % hH =
TR, BEEEEORG K, LA R A )
Swm EIH, Jaw LGRS B K, WEE, PBS ik
B, Whn—yr (1:200), —H0 (1:200) BH,
PBS #fiis, DABR (4, JRARZRE Y, MK E
B, MR E R, X400 62 B R g, R
F Image-pro plus 6. 0 B G 53 #7 Z Ge %t BH%: 6
AT ST, B S E (10D) RFRE
Xk, 10D=PAMEADCE G

1.5.3 ELISA A 3545 2 #8280 22 PKA. cAMP &
® fETHL. 3. 7. 14 KK 1.5, 2 UIHUR| 43 1t Bk
HAREARBEE SIS, TIA ORI A AR BRER K, il
W 10% HEVE51H 5 4 °C . 3000 r/min 250 20 min
(BB 13.5 em) BB, 2 ELISA 7
GV AL BRI, AR {CAE 450 nm P 4 A0 i)
EFLODE; DL ODME ML bR, ArifE vk B Ry
BEARAR, 52 I 2 00 H AH O AR R

1.5.4 Western blot 4| 45 15 2& 45 20 2% PKAc.
p-CREB& & &i& 4l FTHi1, 3, 7. 14 Kk
BT B 6 FUK BRAEBEZH ZUREAS , 10 ) 240 i 500 66
RIPA A R T A 8, A4l BCA Ik 4R

P 3 3 e el BB AT SR i, SDS-
PAGE BEJ1¢ fL ik 55 ElV & PVDF JiE, B 58 T — bt
s 8 4 3 s B () AHL . B R R 1 — Bt AR
4 CHFE F K (B-actin 1 : 1000, PKAc 1 : 1000,
p-CREB 1 : 1000), VEAE3 ¥, HGMEE T —ht (1:
10000) FiBEW , 43 0l A B % o —He i 2 hm e —
Vi, FIRWEE, . %08 Odyssey L4 0 Y F 4
WAL R GEAE VW HEATH B . ] Gel-Pro-Analyzer
4. O BRI R4 55 IR BEAE HEA T 20T, DL E ISR K
JE{H/N Z B-actin JK B /R H 19 2 1A X 3R 3k
Ko
1.6 %it®rk

K H SPSS 20. 0 Ge it 4 {4 2E 47 B 4E Ab B . AS AT
FEITREGORMY AT G B0 A0 B R 7 22551k, DA
Babpfizs (x2s) Fon, RAPERT 2500, 4
() 9 9 LA R e/ Wik 35 22 R (LSD) . A P<
0. 05 FREFAGIFR L,
2 R

2.1 ALAMF RO B A ) & mNSS % 4 ik

F 1R, HAKR mNSSPES N 043, ol
2. HaAARIBA T, HAaAKAKRES
BF ] 25 mNSS P4 B T (P<0.01). S
EAE N i [ N v o 1 2 A 1R S | B S R A
KB T3 1 K mNSS T4 22 7 RG24 L (P>
0.05), 7ETHi3. 7. 14 K mNSSIPA 44 A [F] 74
FEREAR (P<<0.01). £ T 1014 H) 45 i ] o5 b A 22
SEGIEEE L (P>0.05),
2.2 AZAMR RN B ) BAE 20 2% GAP-43 MM &
b7 1et

GBI TR, A5 A K B 5 e s 4
ZUGAP-43 [HME A 2 B kR 0, 25 U4 W] WL GAP-43
WIRIAMER S, T, 3. 7K, BRESHAHA
B2 0] WL GAP-43 PHME 1 R BOZ Wit 2, Bt 35
TR, T 14K, HERIZH GAP-43 FH: 40 i Bk iy

R AR ER R mNSS 143 Hofs

Table 1  Comparison of mNSS score of guinea pigs in each group at different timepoints (53, x=xs)
215 FRUEk 1K 3K 7R 14K
S 12 0 0 0 0
AL 12 10. 75+1. 67 ¥ 12.12+2. 10¥ 7.38+1.92" 4.12+1. 13"
£ 2H 12 10. 002. 27" 7.38+2.00" » 5.25+1.58" Y 1.88+0.84%
EERITE | 12 10. 12+1. 55" 7.12+1.81% Y 4.88+1.64% 1.88+0. 84"
A& LI AL 12 10. 25+1. 75" 7.38+1.85" » 4.50+1.20" 1.7520.71% ¥

PE: mNSS, HCERMMZINREBITS .

a) A PAR B, P<0.01; b) SHIR4IEE A, P<0.01,
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WD, AR s AR R T 4 A TG AR
s 28 SCH T4 2 GAP-43 B4 S i i &2
B AR R

TR, S AdlFEnE i, HAaKd5 )
] 5 GAP-43 [HYE 235 10D {1 T+ (P<<0.05) .
SRR R R] LU A, 4 T PZHAE T 1 K GAP-43
FH IR TODME A 22 S g2 L (P>0.05),
ETH3, 7. 14 R¥FE (P<0.05). HiHH4
i T s =TT 2 T e R i e TN
14 K GAP-43 [ 3k 10D ¥ F+ i (P<<0.05) .
5 L I ET 2[RI R) b g, 38 SR AT A R T T
14K GAP-43 JHPEZ K 10D (4 T (P<<0.05).
2.3 B R KRR B A E 3 20 2% SYN Fa M R ik
j1eE:y

GPE B2 7R, A5 A K B A5 e g 2
ZUSYN FHM: A 2 B s 0 . 25 FI4L AT UL SYN 5 PH
PEFTE, THI3 K, BEIZH SYN FH 1 20 o 45 R A5 Dk
A BUEREAR R, AT A8 SR ITER LR T AT
HAMEA . TH7, 14K, BRI B,
F, I 4 2 R A2 SRR T4 41 SYIN B A 401 it 5058 1 444
%, BOBEnE. €3, 525 A4 R EHE
B, BRI FIER ) 41 7E £5 B ) 25 SYN BH: 2635 10D

T2 ASAIKEA R ) I 4

EIBRAL, BRI ORI fE L. 3.
7 K SYN BHPE IR 10D HI AL (P<0.01), S5
RV R Bf [) L e, & TR AE THi3. 7. 14K
SYN FHMEZRIX IOD (TS (P<<0.05). SEFHIZ4H
[ A [E) e, A8 SCHL TR e 1007 . 14 KA I
Bl AE T 10 14 K SYN BHPE R IR IOD H Ty (P<
0.05). SHIEA LR, 28 R IEHTE T 7.
14 K SYN FAPEFR X IOD TS (P<<0.05).
2.4 BLAMF KR R B A) 3E BE 20 2 cAMP, PKA 4
TR

Fa, £S5, HSEAYFEB R LR, HAK
ZH 4% B B] A5 AE 6 2H 4 cAMP . PKA & & 1 [ %
(P<0.05), SR [Rlmtie] Fods, 4% T Hidiqe T
W3, 7. 14 RIEFELH L cAMP, PKA & £ FH 5
(P<<0.05). SEFHI4LE A g, BEF4LE T 1
14 RS BRI HAET T 14 RAEFELH L cAMP
PKA &8 TFE (P<0.05). 5 30044 [ i i) He
B, AR HAET T, 14 KIEREL 2 cAMP
PKA &gt (P<0.05),
2.5 B SR F A ) 3£ 46 28 2% PKAc. p-CREB
R Sl el

o6, RTx, SRR L, Ha%

2 GAP-43 HH FHPE RIS L

Table 2 Comparison of GAP-43 protein positive expression in medullary tissue of guinea pigs in each group at different timepoints

(IODMH, x+s)
2H 51 AL PN 3K 7K 14 %
R 6 1225. 94+146. 71 1342. 69+139. 73 1394, 45+155. 37 1312. 342177. 82
HETRIZH 6 1516.24+195. 67 1829. 77+206. 49" 2146. 97+270. 38" 1808. 49+257. 67"
Bl ZH 6 1603. 26+201. 61" 2124. 38242, 519" 2570. 90+307. 16" 2418.21299. 819
LR 2 6 1612. 08+232. 90" 2150. 03+227. 10" " 2962. 54+286. 139" < 2789. 33+291. 84 V)
2 ST 6 1631. 53+181. 61" 2256. 43232, 03" " 3339. 50+399. 18" ) @ 3806. 77431, 520 2 9 @

. GAP-43, ZfiARKAEE M 43,

a) A AR E LR, P<0.05; b) SHEAHAFNELE, P<0.05; ¢) SEHIZHFBE L, P<0.05; d) 5HIE I L

%, P<0.05.

F3  BAWKEAFIR ] GIEFEA S SYN 8 H LR A AL

Table 3 Comparison of SYN protein positive expression in medullary tissue of guinea pigs in each group at different timepoints

(TOD{H, x+s)
ZH 5 R 1K 3K TR 14K
ZHA 6 2931. 13+403. 99 2902. 95+377. 61 3168. 13+315.79 3187.75+331.75
FETRIZ 6 2008. 50+239. 98" 1493. 57+262. 09" 1800. 04+262. 23" 2152. 34+224. 22"
- fil 4 6 2076. 39+227. 62" 1919. 35+245. 77V 2223.33+240. 219 " 2571.24+273. 279"
CERSTEI RN 6 2097. 39+254. 29" 1904. 47+243. 62° 2237.95+245. 03" " 2979. 96+331. 73" ¢
AT S IR 6 2105. 58+217. 66" 2002. 50+260. 26" 2602. 15+295. 467 » 9 @ 3395.32+435. 27" < ¥

. SYN, ZEfh#E.

a) Sas (AR LA, P<<0.01; b) SEIEIZ R L, P<0.05; ¢) SEFRI41E N E i, P<0.05; d) 5350541 [a e L
%, P<0.05,
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R4 UK R R EFELLZ cAMP 7 B AL

apble omparison ol ¢ content 1n medullary tissue of guinea pigs 1n each group at difierent imepoints (nmo , X*s
Table 4 Compari f cAMP i dullary ti f gui pigs i h group at diff imepoi ( /L. )
215 %k [IPN 3K 7R 14 K
THA 6 129. 17£13. 07 131. 81x13. 86 127. 26+12. 97 136. 58+15. 46
TRAY L 6 57. 66x7. 18" 38.27+5. 33" 56.51+8. 27" 55.80+9. 58"
[ E 6 58. 86+6. 70" 49.08+5. 82" 71.54+10. 597 85.58+12. 98"V
RERYE ) 6 59.35+6. 27" 50. 1627. 12 71.58+10. 04V > 103. 87+13. 629
A& S HL T2 6 60. 68+6. 62" 49.42+6. 09" " 85.41+10. 81 Y @@ 120. 56+14. 289 > < ®
W cAMP, FBERRMRTT .
a) G FAFRE R, P<0.05; b) SEIAFERHLE, P<0.05; ¢) SERIZFERELE, P<0.05; d) 5 HIEALF R LY
i, P<0.05,
FzS5  SAKRURFEBS A IEREL] 20 PKA 7 4 HLER
Table 5 Comparison of PKA content in medullary tissue of guinea pigs in each group at different timepoints (ng/L, x+s)
ZH 5 R 1K 3K TR 14 K
TAA 6 226. 96+26. 59 226. 39+30. 23 230. 22+27. 47 240. 87+27. 04
HERIZ 6 120. 51+13. 97" 85.92+14. 58" 110. 51x13. 59" 126. 79+14. 89"
LR IEE 6 119. 36x14. 24" 110. 77+18. 529 ¥ 134.79+16. 69 » 161. 77+17. 83" Y
LI 6 122. 10£13. 76" 117.35+17. 029 Y 146. 15+14. 79 » 188. 86+20. 70" » ¢
2 X L T4 2H 6 122. 64+13. 627 115. 81+17. 48 Y 170. 60+23. 55 P < 214.95+25. 439 Y @

TE: PKA, SHIMAFA.

a) S AUIFRIR LA, P<0.05; b) SHEOEIALR] )R] HLEE

B, P<0.05.

RO ASUUKEUATR I ] SERE L 2L PK A c 2 1 38 UL

Table 6 Comparison of PKAc protein expression in medullary tissue of guinea pigs in each group at different timepoints (/B-actin, X+s)

P<0.05; ¢) SECRIARI AL, P<0.05; d) 5 HLI0E2H [R] I a) 1

215 R 1K 3K 7K 14 K
Ee=E 6 1. 02+0. 01 1. 02+0. 01 1. 01%0. 02 1. 0120. 02
R 6 0. 37+0. 03" 0. 32+0. 02" 0. 40+0. 017 0.42+0. 01*

Ly E 6 0. 37+0. 02" 0. 38+0. 02" 0. 5620. 02" » 0. 67+0. 03"
EERTEE Rl 6 0. 40+0. 02" 0. 40+0. 01V 0.53+0. 03" " 0. 7420. 047 » ©
28 XL IR 2] 6 0. 40+0. 01* 0. 41+0. 029 » 0.72+0. 029 " 9@ 0. 87+0. 059 ) ¥

H: PKAc, BRIV A LTI,
PR R ] beEE, P<<0.05; b) ASAERIZE [ ) LLES, P<<0.05; ¢) SEFRIALENE LES, P<0.05; d) 5 IEr 4 A E] L

a) H75
i, P<0.05.

RT AWK AR ] G

P4 p-CREB &5 [ £ 15 Hi%

Table 7 Comparison of p-CREB protein expression in medullary tissue of guinea pigs in each group at different timepoints (/B-actin, x+s)

217 AL 1R 3K 7R 14 K
{EE 6 1. 02+0. 05 1. 010. 05 1. 02+0. 04 1. 02+0. 07
AT ZH 6 0.33+0. 02" 0. 24+0. 04" 0. 39+0. 04" 0. 3620. 06"
BT 6 0. 35+0. 02 0. 36+0. 03" 0. 48+0. 05 0. 58+0. 06"
RE | 6 0. 36+0. 01" 0. 35+0. 03" 0. 54+0. 05" 0. 74+0. 047 " )
3¢ SUHL T2 6 0. 37+0. 02" 0. 35+0. 02V 0.72+0. 06" <V 0. 88+0. 10" " < ¥
T: p-CREB, BARRILIFBERRIRAT RN CIES G A
) A AR L, P<0.05; b) SEEAIEIR AL, P<0.05; ) SEFfI4LFERE E, P<0.05; d) 5 eI [E A E b
5, P<0.05.
LR LA R TR] AUEBE 412 PKAc . p-CREB R ik BTt (P<0.058(P<0.01), ‘S5EFiuI4 R

ik

ET3. 7.

H [ ] e, 4% T e B, WA AR 14 RSSO A H AR T
ZH 21 PKAc. p-CREB ik 7. 14 RIEFEHZIPKAc, p-CREB R LT E (P<

(P<0.05) . tﬁﬁ%%'
14 K JiE 58 2
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0.05). 5 HLIETZ A a] bhas, 28 ORI 2 7R
THi7. 14 RIEREHLPKAc, p-CREB ik THE
(P<<0.01) . £ 2H K BRAS [A] e [H] 42 45 2H 24 PKAc
p-CREB & 15 Lk B LI 1. [&12,

TR HBYA SR B EHA 32 AR £ 4
PKAc

=

B-acti

PKAc

|l
¥

o

A

B-acti

PKAc

~
A

B-acti

PKAc
4R

—

B-acti

e PKAc, HRFIHLEEA fEILT AL,

B A5 R AN 7] i ] 2 i 2H 2 PK A 2 P 2 L k4]
Figure 1  Protein electrophoresis of PKAc in the medullary
tissue of guinea pigs in each group at different timepoints

FAE ERE SR T A X B EHE

p-CREB

-
bt

B-actin

p-CREB

w
bal

B-actin

p-CRE

-4
bl

B-actin

)
i

p-CREB

14K

B-actin

TE: p-CREB, BERRICIBRIRRET VT a8
B2 25 LA BN [ P i) 453 3 A B ZH 2 p-CREB £ 11 HL UK 151
Figure 2 Protein electrophoresis of p-CREB in the injured me-

dullary tissue of guinea pigs in each group at different timepoints
3 itig

TR 1= R £l e s S W SR R T L 1N
55 R R YT Hh KU A 28 S T KUt X
R BHIRZ ST, HARKGE LRI 28, (&
K3 2 K Kb R XA T KA. BXGE
FAOR=ERN, P eR) = &, (%)
AREH . BREZ”, (BHRBEAZR) H: “BEA
RER . BEXU. Gl R GRS KR 52 45
MBI, WOR KINAIACELIRE, (2 2Epf

ZUIREMRE L IRATHIBATE G IRIGIT R 2B, ¥
At A KR SGE AL, BIAE SCHLITET IR YT 4E
BERIEL . i T il A oA B YAk Y, ELRT
B SRR AY R A8 SR IR BT I R AP R
AR, A2, A IR A RE SO I ZH K
BE T3, 7. 14 K mNSS P4 3455 [a] i a] A 7Y
AR EEREAR, (HAT T RIAS [ i [7) 1 b e 2
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Effect of Cross Electro-nape-acupuncture on cAMP-PKA Pathway in Medullary Tissue of Cerebral Hemor-
rhage Bulbar Injury Model Guinea Pigs

JIA Kunping"?, LIANG Qun’, LIU Guanping"?, CAI Guofeng’, WU Jianli'

1. Heilongjiang University of Chinese Medicine, Harbin, 150040; 2. Hanan Branch of the Second Affiliated Hospital of Heilongjiang
University of Chinese Medicine; 3. The First Affiliated Hospital of Heilongjiang University of Chinese Medicine

ABSTRACT Objective To observe the effect and possible mechanism of cross electro-nape-acupuncture (CENA)
on neurological function of guinea pigs with cerebral hemorrhage bulbar injury. Methods A total of 240 guinea pigs
were randomly divided into blank group, model group, acupuncture group, CENA group and electro-nape-acupunc-
ture (ENA) group, and each group was further divided into 1-, 3-, 7- and 14-day intervention timepoints, with 12
guinea pigs at each timepoint. The model of cerebral hemorrhage bulbar injury was established by injection of the
guinea pigs’ autologous blood in all the groups except for the blank group. Twelve hours after modelling, the guinea
pigs in the acupuncture group were needled at bilateral “Fengchi (GB 20)” and “Yifeng (SJ 17)”, 20 minutes each
time, once a day. In CENA group, the positive pole of the needle was connected to “Fengchi (GB 20)”, while the
negative pole was connected to the opposite side of “Yifeng (SJ 17)”; in ENA group, the positive pole of the needle was
connected to “Fengchi (GB 20)”, while the negative pole was connected to “Yifeng (SJ 17)” on the same side; the in-
tervention was applied 20 minutes each time, once a day. The guinea pigs in the blank group and the model group
were given the same grabbing and fixation without intervention. After 1-, 3-, 7- and 14-day intervention, the neuro-
logic function was assessed by using modified neurological severity scale (mNSS). Positive expression of synapse
growth-associated protein 43 (GAP-43) and synaptophysin (SYN) in guinea pig medullary tissue were detected by im-
munohistochemistry at each timepoint. Contents of cyclic adenosine monophosphate (cAMP) and protein kinase A
(PKA) were detected by ELISA. The protein expressions of cAMP and phosphorylated cyclic AMP reponse response
element binding protein (p-CREB) were detected by Western blot. Results The guinea pigs in the blank group had
no neurological deficit. Compared to those in the blank group, the mNSS score at different timepoints in the other
groups significantly increased (P<<0.01). The mNSS score showed different degrees of reduction after 3-, 7- and
14-day intervention in the acupuncture, ENA and CENA groups compared to those measured at the same timepoints in
the model group (P<<0.01). There was no signi-ficant difference among acupuncture, ENA and CENA groups in
mNSS score (P>>0. 05). Compared to the blank group, the model group had increased positive expression of GAP-43,
decreased positive expression of SYN, reduced cAMP, PKA content and p-CREB protein expression in the medul-
lary tissue at each timepoint (P<<0. 05 or P<<0.01). Compared to those in the model group measured at the same
timepoint, the positive expression of GAP-43 and SYN, the cAMP and PKA content, and the protein expression of
c¢AMP and p-CREB in the acupuncture, CENA and ENA groups after 3-, 7- and 14-day intervention significantly in-
creased (P<<0.05 or P<<0.01), and the CENA group showed more significant improvements than the acupuncture
group and ENA group in all above mentioned outcomes measured after 7- and 14-day intervention (P<<0. 05 or P<<
0.01). Conclusion CENA can improve the neurological deficit in the guinea pigs with medullary injury after
stroke , which is likely related to the activation of the cAMP-PKA pathway in the medullary tissue to improve the
synaptic plasticity of the medulla.
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