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PTEN Akt 5 CREB ERfEHLBEAR =X HETHRIE

OBk B hER KA AER  ARE E X (400016 i , 8 S EERF KA MR 45— B2 Bt S 3 BF 58
oty T DT R 2 T S0 1400038 TR L4 = A PE A e i hn?)

[#E=E] HNG KWE 10 S dy @ik a5 0 vk RR g 7k 7185 1 2L ( phosphatase and tensin homolog deleted on chro-
mosome ten, PTEN) 22511/ 75 & & 55 11 I if# ( serine-threonine kinase, Akt) 5 cAMP Jz Jij 14454 2 ( cAMP response
element-binding protein, CREB ) 3 [ ¢ ffi Sk AR5 R R = SUM 2815 (1 F A% 0 , R LA O S0 &2 ALkl i A B DG 3R
fEM. Jiik RIS fEER H il (glyceryl trinitrate, GTN ) & & 57 A B S ALY, 23 5I4E GIN {H43)5 1.4.12 F124 h, ;=X
P2l RT-PCR Fl g 414k Xt PTEN Akt Fil CREB JEF 7 mRNA FIEE FKCFHEATAIN . 8508 PTEN (W3R 5K
FI BT A2 T B HE, 2 GTN 12 h B335 (0.42 £0.07) (0.19 £0.02) , &N AEZH (1.00 £0.07) (0.36 £0.02) A i &
FEAR(P <0.05) ,{HF] 24 h [ HEH 52 1 K8 3508 (3.09 £0.21) (0.45 £0.05) , X[ 7} (P <0.05) ; Akt 55 PTEN
U AR (R R P 5B 135 A7E GTN 4 h(1.38 £0.07) (0.23 £0.03) A1 12 h(1.42 £0.03) (0.25 +0. 02 ) i i 21
(P<0.05),24 h(0.88 +0.15) (0.15 £0.06) F35 X [EEIE# KF (P >0.05) ;7 GTN &40/ CREB py3LH 585 H#RikH
B IR (1,00 £0.07) (0.43 £0.03) 45 i EF I (P <0.05),24 h(0.42 +0.14) (0.27 £0.05) Fk H B F BT (P <
0.05) , PTEN 5 Akt .CREB B[R FRiA 2 WEAHMIC, r 73518 - 0.671, —0.484(P <0.05) , fE RN E B F AL,
r A —0.563, —0.430( P <0.05), 1 Akt 5 CREB &R M E AR IAMHEEANEE , r 050 0.272, —-0.041 (P >
0.05), &5 Sk KR = P2y 7 PTEN Akt )2 CREB 7& GTN AS[a] i) 5 3635 A A A, H PTEN 845 7 Akt 5
CREB (W335 , ] RB 1 52 M i 22 5 flt il $8 0, 2 5 0 S i 1) R A R TRt

[Xx#iA] PTEN;Akt; CREB; 30 ; =X M& Ty

[FEEHES] R747.202; R322.81; R394.3 [ xrktrEmB] A

Expression of phosphatase and tensin, serine-threonine kinase, and cAMP response

element-binging protein in trigeminal ganglia of rats with migraine

Gui Bei' ,Zhang Cong’, Shen Chongbiao', Chen Lixue', Qin Guangcheng',Zhou Jiying' , Tan Ge' ('Experimental Research
Center , Key Laboratory of Neurology, First Affiliated Hospital , Chongqing Medical University, Chongqing, 400016 ;” Centre of Laboratory Ani-
mals, Third Military Medical University ,Chongqing, 400038, China)

[Abstract ] Objective To detect the expression of phosphatase and tensin ( PTEN) , serine-threonine
kinase ( Akt) and cAMP response element-binding protein (CREB) in trigeminal ganglia of rats with migraine
and to study its role in pathogenesis of migraine. Methods A rat model of migraine was established using
glyceryl trinitrate ( GTN). Expression of PTEN, Akt, and CREB at mRNA and protein levels in trigeminal
ganglia was detected by RT-PCR and immunohistochemistry 1, 4, 12 and 24 h respectively, after the model was
established. Results The expression level of PTEN was 0.42 £0.07 and 0. 19 +0. 02 respectively at 12 h
(P<0.05), and was 3.09 +0.21 and 0.45 +0.05 at 24 h in experimental group, which was higher than that
(1.00 £0.07 and 0.36 £0.02) in control group (P <0.05). The expression level of Akt was 1.38 £0.07
and 0.23 £0.03, 1.42 £0.03 and 0.25 £0.02 at 4 and 12 h, and was 0. 88 0. 15 and 0. 15 £0. 063 at
24 h in experimental group, which was lower than that (1.00 +0.07 and 0.43 £0.03) in control group (P <
0.05). The expression level of CREB was significantly lower in experimental group than in control group (P <
0.05), and was 0.42 £0. 14 and 0.27 +£0. 05 (the lowest) at 24 h (P <0.05). The expression of PTEN was
negatively correlated to Akt (r= —0.671 and —0.563) and CREB (r = —0.484 and -0.430 or r =0. 272
and —-0.041) (P <0.05). Conclusion Expression of PTEN, Akt and CREB in trigeminal ganglia of rats
with migraine is changed at different time points. PTEN regulates the expression of Akt and CREB, thereby
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affecting synaptic plasticity, and is thus involved in pathogenesis of migraine.

[ Key words ] phosphatase and tensin ; serine-threonine kinase ; cAMP response element-binding protein ;

migraine ; trigeminal ganglion
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Pt S T S — Pl R DL SR A, e R e, [
HR B w ARG, B 725000 7 ORI AR £
FRAR  UTAE R BT 5T 28 B = SO 2870 A0 005 7 O Sk o
MR AVE R B B . 45 10 Sy ik R IR
5 M s i T 5 7 2R (1 35 [ ( phosphatase and tensin
homolog deleted on chromosome ten, PTEN) & H #ij & ¥l
) 25— EL A U e S P Tl T Tl 0% A ) 910 9 B P A
Fili 2H 2R v sy FE 2R, SRR kR I L E Sk B s AR A
TS 25 25 2R 9 T B A s 0 L AR A 06
W 58 & B PTEN W 2 5 1 #2485 P 9% 0 19 o
B 2 E W/ B R R 1 % ( serine-threonine ki-
nase, Akt) & PTEN fPE45 09 T i S5 5 I, 78
PHEETOAE I il 98 AR R S 22 il mT 9 M 7 THD 4% T A
FHPY HETT cAMP J2 )3 TG 254 2 1 (cAMP response
element-binding protein, CREB) ., CREB J& 4 Jifd pq 51 %
PR, 2 5 1 205 5 B0 IR, BRI b
204 R B A IR 2 il iT S S D e A, 7E A
A5 G T B R AR PR P A AR

AR B SRR H il (glyceryl trinitrate,
GTN) L HE K B S B A, 1 RT-PCR Fl e 40
AEHAR, J3 9 A PR AN 2R 1 7K F- W 8¢ PTEN Akt
CREB 7Effi k98 R B = X 2871 3R 3k 1 1 728 1k SR G
PR, DIFRITX 3 /55 K AE D =k JF & o BIL 1 o A A G
F AR

1 HRSH®

1.1 EZRXAFALE

Trizol RNA 25057 & B Invitrogen /A F] , ReverTra Ace -
o568 1 8 E HEESF & H TOYOBO A 7] ,2 x PCR Taq Mix I 5
R RARAEY) 24 7], PCR 5] 9% F# A Primer Premier 5. 0 %
LAY TEAERAF S K, Ryt kKR PTEN, AKt,
CREB Hi{&I4 H 3£ [ abeam /A7), AW ALK FEPT %R 1gG,S-P i
Y ARG SR DAB S (43R G 34 0 F AL Bt A2 4t s R BAR
#A 32E Bio-Rad A H] 1 PCR Y, 8 Leica 22 F Y] HLAF o
1.2 RERApk AR g2 2

TH T AR AR I SD KRR 100 L, AR B (250 £20) g
(HERERR =T Y o4 . 25458 RT-PCR Filf
JEH AP ER 3, B3 4% 58 2B TR N 53 A TR 3145 4 (n =
10) ,GTN 14,12 24 h 2 AL PRER KO IRZH . AR SR 7 107
2 BRXT IR A, 17 SD K BB T S AiS ER H i ( GTN) 4 44 51
10 mg/kg, E 7 F2I0 MG Sk 9 B A5 Y, Xof B 4 R BRL R TR VE
FRBUEBIER K, PIL25 5 min 5, WEESITT 2224k,
J£F RT-PCR A il {3k i br i ) CGRP ik i 1784k, %
i SRR

1.3 ¥% % RT-PCR #m mRNA %k

B SO 2 T O R P VR S, B A RNA $R I .
FH Trizol 44 &L RNA | FH43 66 B 1 B B W R L A U
RNA [fi, R TOYOBO %% 3R & ui B, % 1 pg & RNA
Wik 5%k cDNA 4 C KM RAE# . PCR SBIAAR 25 wl, 7%
2 x PCR Tag Mix 12.5 ul,10 pmol/L Fi#5[#)4 0.5 ul,cDNA
R 1l #h KB ddH,0 2= 25 pl; PCR R £ :94°C FiAs 4 3
min, 94 °CARM: 20 5,58 C o 60°CiE & 20 5,72 CIHEAH 30 s, 9"
3435 MEIR, fJ5 72 CHEMH S min, Kt PCR F=H7E 1% I BE
P P AT e vk, B TSI R o T R G AT O A
DI RIEH GAPDH 1E Jy 82 A 1E, F B i 3£ K 5 GAPDH
B HAEAC R H A SE R A Rk & i
1.4 fygaied & B 5

L0 B 43 S AE AR IS B 1) 05 10% 7K A G0 1 B 8 59 R
B, 222 IS BT sk, w5 e PBS WE T 2= ER, P 4%
£ B HREE T 250 ml, B = XM Z LU 4% £ BB S
B FRUNK A, AR A, AR 4 um, B
R B KA MR ER I B hi R . #% S-P R difb i
& UL B HE AT e A b e 8, — 1S B K Bl PTEN | Akt
CREB Hipf& TAEHEE S 1: 100, B % RG] PBS AL —4i, DAB
A6, FRIEK UGS, BRI K , B PRSI, P P
3 A, 68T 200 5 IEF FURER AT . 1 Image Pro Plus 6.0 [£]
1843 W1 R GExT ) R B X 30 3 58 3 40004 T X 6 2 BE AR I A o
1.5 %itF o

FARTHEBIR L, & + s TR, R SPSS 13.0 {447 HL [
Rl NN, FHHATL B, = ADEH AT R R
Pearson AH&534T o

2 #R

2.1 ARk mAERN e
FHER H A 5 ~ 10 min J&, Zh4 S BU AT A0 24835, B
e, SUH K 41 S5 AR IR, 4] B4 K BUANAE 15 min YIS AT £k
ML, ZEBTIER, R BB L WHEEa%EME,
RT-PCR 255 /s BRI 2 K Bl CGRP (1) 323k 8 1 25 5 TR
FARH(P<0.05,F 1), LA 455 7R Sk ds B L D 2 57
M 1 2 3 4 5

2 000 bp—

500 bp—
250 bp—|
100 bp—

«—GAPDH 470 bp
«<—CGRP 201 bp

M:ARAE; 128 0;2:1 h48;3:4 h40;4:12 h40;5:24 h 48
El1 RT-PCR E#HELBARR=X#MZT CGRP mRNA k&R
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2.2 GTN R F| &) & PTEN, Akt ,CREB % B mRNA
Fk 5 HT
L F T RA (B 2,3 1) ,GIN 5 1 h K= #%
RN A WL PTEN mRNA Rk & N, H LS IT¥ 25 (P>
0.05) , BER A ALK 2 T REE Y, 12 h () mRNA ik o R
(P <0.05) A 24 h if XA B2 TR (P <0.05) , Akt mRNA
TEGIN 1 h AR EZER(P>0.05),4 h Fl 12 h RKik i i
EHIM(P <0.05),24 h Fikm NP E 350 F & KF (P>
0.05) , CREB mRNA GTN £521 # 3k i Y 515 & 0 R4 3
FEAK (P <0.05) ,24 h fFZEFAKS (P <0.05) , Pearson A4y
i s, PTEN 55 Akt mRNA ik 2 B2 MAH%(r= -0. 671,
P <0.05),5 CREB mRNA ik th 5 5 2 M A6 (r = —0. 484,
P<0.05), i Akt 5 CREB mRNA ik TG 5 B M XM (r =
0.272,P>0.05) ,

*1 ERBEAR=X#LY PTEN Akt #1 CREB [{J mRNA #8%¢
Rik(n=10, x +5)

2.3 %9544k m GTN R B B A & PTEN, Akt
CREB 3 B & & £k 5 H7

PTEN Akt BH: 2 (0 5 5 (0 B # (0, 50 v T 40,
CREB S 3 FEAE =4 43 A T4 28 040 I I3 A0 B A% , BH 42 4 i 2
Rt (&13) . X4l PTEN Akt ,CREB f7 B 33k ,GTN | h
J& PTEN 2K k8 T N, GTN 12 h 4135 1 Rk ik Fl i
fR(P<0.05) 15 24 h 2368 LB EF & (P >0.05), Akt
FEH1.4.8.12 h FAMRILEZH T, E GIN 24 h J5 L%
FIE#HKFE(P>0.05), CREB [ GTN £ 4 ik BOE %
Xif BEZHAT B REAIR (P < 0.05) ,24 h I 3 3K [ B de IR (P <
0.05) (£ 3), Pearson }H6/0#7 78, PTEN 5 Akt [ FRIASE
WEGARYE(r= —0.563,P <0.05) , 5 CREB Z& (4 £ ikt 5 i
HHHM(r= —0.430,P <0.05) , Akt 5 CREB & [1 £k L E
RN (r= —0.041,P>0.05) (%£2),

#2 REEBAR=XMET PTEN Akt f1 CREB %ZHK
FEEHYRZFEE(n=10, x+5)

21 PTEN Akt CREB 415 PTEN Akt CREB
Xof B2 1.00 +0.08 1.00 £0.11 1.00 £0.07 X B AL 0.36 +0.02 0.11 £0.02 0.43 +0.03
GTN 1 h 0.92£0.13 1.13 £0.14 0.58 +£0.05* GTN 1 h 0.30 £0.03 0.14 £0.04 0.31 +£0.05*
GTN 4 h 0.86 +0.11* 1.38 £0.07* 0.62 £0.04* GTN 4 h 0.28 +0.07* 0.23 +0.03* 0.35 +0.03*
GIN 12 h 0.42 £0.07¢ 1.42 £0.13% 0.74 £0.09% GTN 12 h 0.19 +£0.02° 0.25 +0.02° 0.37 £0.04°
GTN 24 h 3.09 +0.21? 0.88 £0.15 0.42 +0. 14 GTN 24 h 0.45 +0.05° 0.15 +0.06 0.27 +0.05°

a: P<0.05, 5 s mabi

M12 345 M1 2345

2000 bp—

500 bp—
250 bp—

< GAPDH 470 bp
“~PTEN 362 bp

A

A:PTEN mRNA;B:Akt mRNA;C.CREB mRNA; M. 474 1.

a: P<0.05, 5 5f B4 b8

M1 2345

2000 bp—

500 bp—
250 bp—
(C]

<GAPDH 470 bp

—Akt 186D
P “~CREB 391 bp

AFRB4H; 2. 1 h4a;3.:4h4A; 4. 12h40;5.:24héa

B2 {RLBAR=X#Z3 PTEN Akt 1 CREB mRNA HjRIA1ER

b | "'

A; PTEN;B; Akt;C; CREB, a;i*%‘éﬂ;b;l héﬂ.;c;4 h éﬂ;d;lZ hé’ﬂ;e;24 h ?ﬂ_
E3 SBELRNELRARS XMEH PIEN Akt CREB BEMEE (5P x200)
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3 W PTEN #4457 Akt 5 CREB {33k, n] G i 52 mi i £
g

it Sk 38 B AL 145 2%, BRATS i T e 3E , B Rl
B & B0 S AN A b = SO A AT, B R A i A
TEYEY) T CGRP A4 R T A 28 28 fi ] #8 ME e A8 2 S 3K
Tk R R RS Hd CGRP 7wk &
HEE ] EL A B I A RN S 50 B 5 25 SR 00 2 R, B 1
Sl SR R 2 bR R, GTN RERILEAE P AT
DR B0 S0 2 A A [N Sk 9 e A 26 B
AR A AR AL, 2 E AR R A Sk R R T BT
GTN 2 NS SD K, il 17 M 2= WS Ml CGRP %
PRI, K A BT B R 4%k,
ke, WH A L1455 ), HAE GIN E8 )5 24 h I CGRP fiy
FREAA BT, R GTN BRI ST

PTEN 7E fP X i 48 22 45 P A9/ IE 52 B S A, 3
SRR BT & B PTEN 78 A B2 50 /NG v 2 B LBk
G EERIR, ) S5 TSR T
A3k JHT RIS fk 57 A R 4, OR 22 1 IE 4 3% B
PTEN 7£ #1282 R 45 S HOM G i & A LR B B of
FEAEHY . AW KB PTEN 76 K R = X &
WA PRIk, PTEN 78 f Sk i 2 4R I Be 28 35 W
WAL, 78 GTN 24 h 5 H mRNA 5 R RKFEH B
2 FFE, HEDTT BE P I A B i BE Y GTN 72 A= 7
JZ i PTEN 3k TR, % 24 h GTN fUi§)5 , PTEN B [A
YA B3, FR SR PTEN B2 5 T 0 kW
W) R A R T R

Akt 4502 PTEN 3 R4S 5 SR EE
G525 FEAM A e AE T iR R 3 2
VERD)  Eeiiior R0 Ak 2 5 T R M0 Jeam il
DA B e 2805 B PO A 1 R0 0 AR ST R R
PRk IRES Akt BFRIATE4 h A1 12 h I T 5, 224 h
AF 0 S BRI, AR Ak a3 5 PTEN 52 I 367 FH G | 3 4%
PR TE R SR AR o PTEN PRy Ak i 8.

AR R B A 2T 5% % B Akt v] ffi CREB 7
Ser133 i 5w Wk , MM ¥4 76 CREB, thA3 B4
FY R Akt AT CREB f193& 4, CREB A LAY
RIS R AR DI RE R [, 76 K B R 145 (long-term
potentiation, LTP) {17 S Il 4 £ v k2 25 16 o 90 35 1
FH a8 10 S 0] ot 228 2 fh W7 88 1 LTP 12 fph w88 1
H AT R -5 S I 1o 72 m %) R e SR A2 £ 32 AT WX B0
WYIHE1 S AT 45 R A6 Sk R R R =
M1 h CREB 363K W F (KT 1E % /K%, H5 PTEN 2
A, 5 Akt JC B A M, W] PTEN 1] i 1 i
¥ NUFHF CREB, I35 22 il T ¥80E S 5 1 S 9/ A9 1
{3 CREB 53k S H 2 i ] ¥ 11 5C R A58 A4 NI
EAL , BRI A] 5 DL ] 4 i A 17 pE— A0 099t
PTEN 4 Akt .CREB & 75 775 % 4 FAK \MAPK 2 H;
fofs S ienEeE"" B FHE—LRRAITE .

A FE 7 A6 A Sk KRR = U85 PTEN
Akt }2 CREB 7 GTN AS[a] i} [] f5 46 35 & AE el AE, B

Gl T VAN , 2 5 ST ) R A R R R
Sk
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