BRERKZZFIR 2015 £5 40 £ 4 # ( Journal of Chongging Medical University 2015.Vol.40 No.4 ) — 583 —

JERR S DOI: 10.13406/j.cnki.cyxb.000612

T VRIS FD AR 4 R 8 s A I DA K01 Sy 114 53 Wi

BNE LKA, BHGE, FRIE R R A
(ERERIR AR L R Bt 2 AR LB A B SR 0T S E A g LR E R E i S 2
R LE A T ERPIWILIR-S TR [ PR S 1, B 400014)

[ E B/ B0HEIR R B i 50 R 2% (Rolipram ) XHEUR FRE2 IR A (status epilepticus, SE) Ji A B IA HI T HE Y 5%
Wi, F7iE: BEHCH % 21 d HEVE SD AR 96 R #% BEHLECT 70 IEF O B (N+Veh) 41 | IEH +Rolipram il (N+Ro) 41 \SE XJ i#
(SE+Veh) 4] .SE+Rolipram il (SE+Ro) 4 , FHorr SE 41 R FH &AL -VC B & 5 38 57 9000 Fr SR S AR ; Rolipram T 2 25 7
Rolipram 0.03 mg/kg M6 5T, 2B 42 2 J& ;X HRAL T2 5%DMSO FAE BRER K SR /K K B 3R S 30 A0 A B N B RE , 4
2 HEL AR PRSP R SS9 2 i A I AR 3458 (long—term potentiation, LTP)ZEAY | 25 (4 e f38 B b Jr 1 46 VAT 25 Py ol
AL B PR R R e g oA 4 S R (phosphorylated ¢cAMP response element binding protein, pCREB)ﬂ(qZ MARE O, S58R . SE
J&i 2 i, SE+Veh 415 N+Veh 4UAH HEBUK K & 5E LA 75246 Hh 55 AR IIE K (55 3 KANHT 4 K100 : P<0.01;P<0.05) ; FRAx
LI F ARG FR IR I 145 45 (P<0.01) , 57 65 U /> (P<0.05) 5 3B 185 S 56 kS VS (R 301 46 41 (P<0.001) 5 LTP H 25 451 4
30 min 2% A MR Ml HLAV (field excitatory postsynaptic potential,fEPSP)fje\ﬂr%‘z LMD/ (P<0.05) 5 1 5 pCREB FikiE P (P<
0.01), Rolipram ZbBE/5 , SE+Veh 415 SE+Ro ZAH LA KK B B N T S8 b S5 IR AR (36 4 2K, P<0.05)  JRA S0 /¥
FAR G FRAR R I A AE K (P<0.05) , B5 - 3 UCBAE I (P<0.05 ) 5 3k B 52 98 306 s AR DI E 4K (P<0.01) s LTP & BSURIEUS 30 min )
fEPSP RERILEH R (P<0.01) ;1 5 pCREB AT T (P<0.01) . 8512 : Rolipram REEGE SE FTEUKINHIDIRERERT , AL T 6g
L3 pCREB A A X,

[ S8R PO R RS s DA SRR 22 B AL A ARG IR S e R4 A B

[ EI425 ]R741;R748;R741.05 [ SCAFREARD JA [YFs B HA )2014-12-06

Effects of Rolipram on cognitive impairments induced by epilepticus status in

the immature brain
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(Department of Neurology ,the Children’s Hospital of Chongqing Medical University ,Ministry of Education ,Key
Laboratory of Child Development and Disorders ,Key Laboratory of Pediatrics in Chongqing,Chongging
International Science and Technology Cooperation Center for Child Development and Disorders)
[ Abstract]Objective : To explore the effects of Rolipram on cognitive impairments induced by epilepticus status in the immature brain.
Methods ; Ninety six P21 SD male rats were randomly divided into four groups:N+Vehicle(N+Veh),N+Rolipram(N+Ro) ,SE+Vehicle
(SE+Veh) and SE+Rolipram (SE+Ro). Licl-Pilo was used to build the SE model. The animals received vehicle (5% DMSO) or
Rolipram(0.03 mg/kg) once a day(ip) for two week. The cognitive functions were tested by Morris water maze, step—through test and
hippocampus long—term potentiation;the phosphorylated cAMP response element binding protein (pCREB) levels were evaluated by
Western blot. Results : Compared with those of (N+Vehicle) group,in the Morris water maze test,the(SE+vehicle) group’s escaping la—
tency period was significantly longer(the third day and fourth day:P<0.01 and P<0.05) ;the time in the target quadrant was longer in
probe trail (P<0.01) ,cross—platform times were decreased (P<0.05);in the step—through test,the (SE+vehicle) group’s escape latency
was shorter(P<0.001) ;the slop of fEPSP in hippocampus long—term potentiation was reduced at 30 min after HFS(P<0.05) ;in Western
blot test,pCREB levels were decreased (P<0.001) ;and all of these were rescued with Rolipram treatment. Compared with those of

- (SE+Vehicle) group,in the Morris water maze test,the (SE+
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(2015-04-05) Rolipram) group’s escape latency was longer(P<0.01) ;the slop

Rolipram ) group’s escaping latency period was significantly
shorter (the fourth day:P<0.05) ;the time in the target quad—
rant was shorter in probe trail (P<0.05),cross—platform times

were increase (P<0.05) ;in the step—through test, the (SE +
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of fEPSP in hippocampus long—term potentiation was increased at 30min after HFS(P<0.01) ;in Western blot,pCREB levels were in—

creased (P<0.01). Conclusion ; These results indicate that the PDE4 inhibitor rolipram rescues cognitive impairments after SE, and this

may be mediated through increased pCREB levels.
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1.1.2 S5l & LB DT K 5 Rolipram (3£ [H Sigma—
Aldrich 22 7)) ; DMSO (b 5t K3 /A 7)) ; pCREB i 14 (Ser—
133 {3 &) \PVDF % (35 [ Millipore /A 7] ) ; BCA 747 & 1t
IR & (3£ E Thermo scientific A w]) ; # %L ECL fb2% & it
F £ (3 Bio-Rad A7),
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12,1 Sh ol Bl 5 shde IRBEHLE 15 5l 4
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30 min 45 ZH[A] fEPSP RPH I FLAR Y 2257, HUARBRR R %
k] SRR
1.2.5 A P AR EDGI I 7E U Eh R R T S e 45 &
F (cAMP response element binding protein, CREB) i B 2 1k
KA KRB 10%7K G SARE R Bk BUtE 5, 295478 A
G PR B30 S 3000 R T T TR 1 ) PR R IR Y B e 4
5 H (phosphorylated cAMP response element binding protein,
pCREB) & CREB Hy k7K, F Tmage J 5453 H1 45 41 1]
pCREB &\ CREB MNZHYIK (A, CREB (UBEIR AL K- H
H pCREB/CREB/NZ: B-actin I LLIEHZR .
1.3 %itF 7k

K H SPSS 17.0 GEit AR THEH 30T, Bdli LIS XM +
PRUEZE (o £ 5 )RR, AL HEBOR BRI 307 25 0 Wt A 748
AT, 20 18] P G L8R ) Tukey—HSD—s A5 36 | 46 56 /K i
a=0.05,

2.1 KREFTEBEER

B R BN T80 T T AT A LA A5 R s
51 R 2 RSB TG IT#E L (36 1 K. F=0.275,
P=0.843 ;%5 2 K . F=0.089, P=0.965) , 45 3 K4&%-2H K BUA Y =
BRI 2 R B ot 24 8 L (F=6.42,P=0.002) , 2 [ P P4
Ho A 75 : SE+Veh 2048 N+Veh 20 W] ALK (P=0.002), % 4
RASHKRM T EERIN 27 BA G735 L (F=6.85,P=
0.001) , ZHL 1A I FL 4 871 : SE+Veh 2148 N+Veh 410 i 2E
(P=0.04) ,SE+Ro 1% SE+Veh 20 B4 /5 (P=0.027), U,
1,

F1 EHRRIAFHEBRILE (x£5,5)
Tab.1 Comparison of escaping latency period among the groups
in water maze(x s,s )

Hil n 1d 2d 3d 4d
N+Veh 8 40.90 +14.20 29.88 +7.88 18.46£4.46 12.03 +3.08
N+Ro 8 44.80+11.1031.33+9.62 20.14+4.45 11.38+3.58

8
8

SE+Veh 4526+7.30 31.83+£9.94 28.81+4.43" 29.34 + 13.03"

SE+Ro 40.01 +13.6 29.67 +12.40 23.22 +6.84 15.50 £ 9.20°
F1E 0.275 0.089 6.420 6.850
PiE 0.843 0.965 0.002 0.001

¥ :a, 5 N+Veh A, P <0.01;b, 5 N+Veh A, P <0.05;¢, 5 SE+
Veh #H L, P <0.05

5K RAERAE S 86 T 19 7E B R BRI R A ] Lh 5 22
S G X (F=9.21,P=0.000) , i HL 42 7 SE+VehZH
& N+Veh 2B /0 (P=0.004) , SE+Ro 2 %¢ SE+Veh 41H]
WAE(P=0.02), EFAREEZER A ST =8 L (F=
6.21,P=0.002) , Wi FL# 7~ SE+Veh ZH%E N+Veh 485 i i
/1 (P=0.014) ,SE+Ro £H#¢ SE+Veh 44 W] LI A1(P=0.014), VL
#2,

®2 BRAXRBHKRRZHERETERMILE (x+5)
Tab.2 Comparison of the time in the target quadrant and

cross—platform times among the groups (x +s )

il n SPEITE (s ) P51 5 R
N+Veh 8 14.15 £2.66 3.00=0.93
N+Ro 8 11.06 +5.31 338+ 1.69
SE+Veh 8 5282300 1.00 £ 0.54°
SE+Ro 8 14.25 +4.17" 3.00 = 1.42°
FH 9.210 6.210
PAH 0.000 0.002

TF:a,5 N+Veh A6, P <0.01;b, 5 SE+Veh A F P<0.05;¢, 5N+Veh
M, P<0.05;d, 5 SE+Veh At P<0.05

22 EEEEILAER

25 2H R BRUTE JRE B 2 0 v (%) b B AR DD 435 SR 1 7 4% 20 )
HeRETS R 22 A Ge it # L (F=14.98, P=0.000) , FITA Lb
7R SE+Veh 2158 N+Veh 20 1H 2.9 /> (P=0.000) , SE+Ro
2H%¢ SE+Veh ZH W 8 F+i5 (P=0.002) , .3 3,

*3 BERREBREEWLEEERBOLER (xxs)
Tab.3 Comparison of escaping latency period among the
groups in the step—through test(x s )

415 n HEBEE IR ()
N+Veh 8 154.49 + 31.05
N+Ro 8 166.27 +25.74
SE+Veh 8 77.78 +32.42°
SE+Ro 8 138.85 +25.09"
F il 14.980
PAH 0.000

12,5 N+Veh A LL, P <0.001;b, 55 SE+Veh #i L P<0.01

23 AWML R

L HFS Hijf¥ fEPSP #IR{E A SERNE , lbH HFS J& 30 min
BUIKR R (EPSP BARERA SRR BIRE A LU, 72200145
ZHIIREER LB Y 22 5 Ge 12 5 X (F=6.35,P=0.002) , % 1%
H AL R SE+Veh ZH%E N+Veh 448 B8/ (P=0.021) ,SE+Ro
2045 SE+Veh 4] T (P=0.002) . W3 4 FIlEl 1,

F4 BERIEIE 30 min FAKXR fEPSP BRI G INNEE LB
(xxs)
Tab.4 Comparison of the slop of fEPSP after HFS 30 min

among the groups(x s )

215 n HFSJ5 30 min
N+Veh 8 1.56 +0.22
N+Ro 8 1.58 £0.16
SE+Veh 8 1.27 £0.10°
SE+Ro 8 1.64 0.23"
F{E 6.350
P{E 0.002

¥ :a, 5 N+Veh A, P <0.05;b, 5 SE+Veh A, P <0.01



— 586 —

BERERKFZER 2015 ££55 40 £ 4 #7 ( Journal of Chongging Medical University 2015.Vol.40 No.4 )

N+Veh N+Ro SE+Veh SE+Ro
1 &AKER HFS /5 30min fEPSP 5k, T R EL(E, B
RESIRHE

Fig.1 Traces from representative recordings obtained before
(red) and 30 min ( black ) after HFS

24 REPIRIPIE KL

[ g2 BN T A ) 45 21 K BRI pCREB B 13834 7K
AR, 7 25345 4H 8] pCREB 2 11K F-3iA 0 2% F HA
GiitaF i L(F=8.56,P=0.000) , M ¥ [L 4% i 7R SE+Veh 414
N+Veh 41 58/ (P=0.004) , SE+Ro 2H%E SE+Veh £ 1 . 7
= (P=0.005), W3 5,142,

*5 BHEKRRED pCREBREEREME (x+5)
Tab.5 Comparison of expression pCREB in hippocampus of rats

among the groups( x s )

2H 51 n JREEAE
N+Veh 8 0.17 £0.02
N+Ro 8 0.18 +£0.03
SE+Veh 8 0.13 £0.02"
SE+Ro 8 0.17 £ 0.02"
FA& 8.560
P 0.000

T :a, 5 N+Veh 1, P<0.01;b, 5 SE+Veh A, P <0.01

N+Veh N+Ro SE+Veh SE+Ro

CRES S St St e 3,

PCREB o et o ammmm— 42 k)
v e E
Bt e — — — 3 <D

B2 EQREMTHNZEXREDX pCREB Rk
Fig.2 Expression of pCREB in hippocampus of rats among the
groups detected by Western blot

F TR 7 AN s, LB IR B S
1o BB 5 S HE R R RS JF 5 DR I 17

FHOAC T FEEI 8T RIS T
REAE X UG 2l B AR TR Jl ) B TR i H i
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XFG2 BT IR R SR A AR | 3 P KA By ke g S
5 R R 28 F A PG T K BROA I D e AT 58 & 30 SE
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FER A LI T AE H AR R B R B )y | #5°F
BN, KW SE J5 K EAALEZS [A]12% 2 il 14
WAL W i e s RS W N e b Sl VN
45%dE , 2B SE J5 K bk shnlb s 2 ge =28, T
Fp2EIKERAIE T SE v S 80K BN T RE A, 5
H AR5 Fe—BCA, I FE 2 L AR BK P 2 BESE
2H K FRAE = RIS 30 min F77E fEPSP &} H(H
SRR LW/ W UESE T FE K & A OB T 30 h
PO & AERED | SN D) BEREAS

50 0 RS T 5 ) DA R R A 1 0 A o AL
il AN TE A, BETA N AT BE S SE J5 5 R i 5 X pf
ZICHIHET .cAMP/PKA/CREB 15555 538 I 5
G P i 2388 I 7R 0 25 L R M R A RN P s A
ZALAEA 8, XSl K S HE R CREB & —
i 7L A A S DR, BBV T G 24 2 G E N Y
Iz A Re R AN 2RGSO
BT 1 LAY B S L A5 CREB 145 11
SR IR, CREB AR AU SV LY cAMP  Ca® |
ERK1/2 %538 B IR il i i i 133 i 22 24 e kiR 1k
4 pCREB™, pCREB AJ S ] 715 Y 1% 5 PR A s
}& c—fos . BDNF #1 Arc 500G 0, E—42 5 & )
ATEAYE A AT RS, Porte H3E 78 1E 5 1) &
129T2/Sv /I, CA1 X pCREB )3/ 523 i) 2% 2 i
N IERGFAR OGP, A 5% 2R FH 2 1 5002 Bl i & 3 SE
J& pCREB & [ A K V4 IE 7 X g%, 5 Loush
R0 $R SE J5 AR MK A D RE
13 (%) [7] ) A pCREB 11 38 3k 7K 19 BE AR,
pCREB "I feZ 5 TN TIRE

WEBR " BR BRI cAMP 1 cGMP 7K fiff il
BEXF AN 4 cAMP F1 cGMP 7K A AE SR Y 1Y TS TR
PR 5 R TR , i R A5 SLAE RO, B3k 11 4>
WAL, Hirb PDE4 2PN cAMP 45 S K et | 78
K v A B AR TR AR | R i SRR
il 200 WA 22 R4 M PDE4 5, fE a4
il cAMP FYZK A, S IAE N cAMP (1 4k B2 T
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PKAfS S B CREB fOBERRfL I 38, i fe it =
TR B 263k

ARSI IR K PR Rolipram T SE K FUS

A4 o AR K R B 8 AT 5250 v i S B VR

FERPRA LI T H AR R IR AR R 0], 3 #5 7 &
YRR ; I 38 5 S 6 v 2 BRI 2 - 20
PRI s 704 25 v A B KOV FR I A 1 25 i 4 e i 1
B 2 IS 30 min fEPSP 23 AR 1 K HE R
Rolipram A5 SE K FRATINAITIRE ; H & Rolipram
THia SE K5 X pCREB & H/KFEH 0, FE A
AMBLA ST Rolipram 238 oAl B A0 A9 sh 4 52
ISHGE , W Rolipram RENE IS 1E W £ EHFHIAR |
BRI 351 45 T 5 | Ak ) A DA 8 2y g 9 T2 A2 Bl B 13-4
Vecsey 215 PR R ZF REA /)N LA EWWﬁcAMP—
PKA 3 B2 il ] 5804 3458 PDE4 3514, M Rolipram
TS BB X — 4, Titus 0% I Rolipram fE
TACRE P 0 L5 | S AR A2 A2 A5 R Tl pCREB )
WEIRALIE TN . Zhang 55T & PHE 1o 12 05 B 2 A
iz RNA T#EE AR T4 ICR /NI 5 X (1) PDE4
15 B, BERCE TE MR AR 1 -B42 IR BN IC I B
[ F 4G 2 pCREB /K P Ty . BRI A] DAY,
Rolipram B35 IARI A HES pCREB A X,

25 F R ARWFSEAEIESE SE K BAEAE 8
T RERR LT b I PDE4 #157] Rolipram REEL
2 SE JIrsCR U IA N B fs , JCALHI il B 5 pCREB

FOARDGE AT G, ORI IR PR 5 | 2 A
Bﬁﬁaaw,\im%o {HJ&, pCREB 240MII% N £ %15
3 B I G EE T PDEA 14 30 J2 75 e L At 114 3
A RIS A R — AR
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