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(CREB) ik /K. SR : 5T ARA AT R Bk AR E A (P <0.05) , 28 87 & WA S5 6 45 B8 B ) 34 9 20
(P <0.01) , i 40 fa 8 T FR 3 W S0 B (JA) S 35 T i, - 38 I B &8 3% R W% (P < 0.01) , Jli ¥ & ERK2, CREB (R 4l 1k ) &
TKEY TA W5 R R P 2K B2 B = (P < 0.05) , 85 1 3R ik & ( Western blot)ﬂ%?ﬁk(Pw 01) ; HHIARL A L5, #h B 1 I
J7 i KR a2 R R R K RUK R B 2 ST IR RR T BRI BRI T JA(P <0.01) , Fh & 3 IR EAA (P <0.01) , 48 = il ¥ 5 21 21
ERK2,CREB (1) IA #E 1%k 5 (P <0.05,P <0.01) . &% : 41 i 1l 77 25 7T AE 8 o 4 4 K B & ERK/CREB 5 53 i, M)
1 5 A i R T, AN Bl VD KRS 2 02 RE T .

[kgRE] ANEFEMmIr2h; mEMRER; WM MMIES M 2 (ERK2); FEFRH SN THhg a6 ENA
(CREB)

[RESHFEE] R22;R24;R285.5;R289 [ XHkFRIEFE] A [XZHE] 1005-9903(2018)12-0129-07

[doi] 10.13422/j. enki. syfjx. 20181139

[ W& HMRHtE]  hip://kns. cnki. net/kems/detail/11. 3495, R. 20180315. 1609. 044. himl

[ HARAtE] 2018-03-16 8.31

Effect of Bushen Huoxue Formula on Hippocampal Cells Apoptosis and
ERK2, CREB Expression in Rats with Vascular Dementia
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(1. Hebei University of Chinese Medicine, Shijiazhuang 050200, China;
2. Hebei Key Laboratory of Chinese Medicine Research on Cardio-
Cerebrovascular Disease , Shijiazhuang 050091, China)

[ Abstract ] Objective; To investigate the effect and mechanism of Bushen Huoxue formula on
hippocampal cells apoptosis in rats with vascular dementia (VD). Method: Totally 75 male SD rats were screened
in Morris Water-maze screening, and then randomly divided into the sham-operated group, model group,
Nimodipine group, Bushen Huoxue formula high and low dose (10. 14, 5.07 g+-kg '-d ") groups. Except the rats
in the sham-operated group, all the other four groups received two-vessel occlusion (2-VO) method to establish VD

models. The rats in the low-dose and high-dose Bushen Huoxue formula groups and the Nimodipine group received
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drugs Bushen Huoxue formula tablets and Nimodipine tablets respectively for 30 days. After treatment, all rats were
tested by Morris Water-maze ; brain hippocampal cells apoptosis was detected by TUNEL method and the expression
levels of rat hippocampal extracellular signal-regulated kinase 2 ( ERK2) and cAMP response element binding
protein ( CREB) were detected by immunohistochemistry and Western blot. Result: As compared with sham-
operated group, the time of escape latency was significantly increased (P <0.05) ; the number of passing platform
and the stayed time in the former platform quadrant were both decreased (P <0.01) ; the integral absorbance (I4)
of hippocampal cells apoptosis was significantly increased, and the average grey value was decreased significantly
(P <0.01); IA of hippocampal ERK2 and CREB ( immunohistochemical) expression was significantly decreased,
and the average grey value was significantly increased (P <0.01) ; and the protein expression level ( Western blot)
was significantly decreased in model group (P <0.01). As compared with the model group, Bushen Huoxue
formula improved the learning and memory ability of rats, decreased the apoptosis JA (P <0.01), increased the
average grey value (P <0.01), and increased the /A and protein expression of ERK2 and CREB in hippocampal
tissues (P <0.05, P <0.01). Conclusion; Bushen Huoxue formula may inhibit apoptosis of hippocampal cells

and improve the learning and memory ability of VD rats through regulating ERK/CREB signaling pathways in

hippocampal tissues of rat.
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Bushen Huoxue formula; vascular dementia; cell apoptosis; extracellular signal-regulated

kinase 2 ( ERK2) ; ¢cAMP response element binding protein ( CREB)
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A 1980 4E % 2011 4E R [H 55 % LU - ABEh
VD (5 5 25 B # B R 30. 6% , HL B R AE E
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20 mg/ F)

1.3 U5 B 40 i 08 T K 3% ( TUNEL ) it 7] &
(f%[E Roche 2\ ], 155 11684817910) ; H i ik -3 -
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1.4 %% HM-200 g 7 KF ( H A AND 24
Al) 5 1-15K 0 3 5 v VR B ML (36 [ Sigma 4] )
MDF-382E # A i - A7 46 ( H A =3 A ) ; DPT3
TR 85 ( H AR Olympus 24w ) ; FR-980 A4 H
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70 HBEAL S ARSI B TR AL, 4 BT I 5 e AR
FlEdH, e EFEH S H, HH 14 B, REARA
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400 mg-kg ™M B R E SRR . R S 2 U0 UL
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common artery occlusion 2—V0)i"i':uj7f§[”] , BRI TR X 35
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PR SET. RIGHERE . ARJ5 3 d FAHFRECBFAR
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2.2 ZiPpiilg AMEE T2 W E S 15 g, A
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15 ¢, 404 15 g, fif4: 10 g, LR FRET &, i A
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57 K B & R 1. 106 g+ L' AR BRI, & 4 C ok
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2.3 4475 EBORINIE 3 d K25 YIE )T He ik R
RIATAZ T 1, AR A5 H % 5. 07 g-kg AR
R =R B A H 4% 10,14 g- kg™ R R
M2 R s 4 A H 4% 0.011 g-kg ™ PR i it
T IR JE 55 M TR B, FESE 30 d, BRI BT R4
B H 25T AR R FR 0 A BEER K E 15, 435482 30 d,
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L 4 wm JEY) R, 43 i G 56 g 2 2L e A
Wi 20 21 ERK2, CREB ) 3 5 &2 TUNEL 4t 8 7%
o 00 7 b 2 20 L T KO o R K B #E AT Morris
IR E M, AT M 22 R 45 5 B 5 28 K BB Sk 4b
He B B HGUR A A 1 h J5 5% A - 80 C kA fk
7, o 2 1 A BN v (Western blot) Xof £ 2H K Bl
i ¥ T 24 21 ERK2, CREB [ 2K (1 235 EAT A
2.5 HyEd ki ERK2,CREB By ik Bk Y]
JrH R A K R R 2% v (PBS) % vpRIR Y
5 min, (P PR B RE 10 min, BB 2 E R,
0.3% H,0, %7 35 min,PBS {# ¥k 5 min,3 W&, M
IEH LSBT, EIRPEE 35 min, 779 W0
PBS i Bt Hi1& ERK2(1:75) ,CREB(1:75) ,4 C
VKA L W H L, 37 C R A E 30 min, PBS 3
5 min,3 W, T K, WM AY RARICH 2 B,
37 CH#EF 35 min; PBS Wk 5 min, 3, T /K4 5 0%
inSP 24,37 CHEE 35 min, PBS jE ¥ 5 min,3
W, AR A K, &R, R EE R R
185381 2 G % G 92 21 Ak 3L K] 7 3R AT 0 AT,
R 3 W O BE TA 0 Y- 349 10 B A B e G 48, B S Aor
FIRR L, TE G BE 200 A5 MY R, B ML BE EC 2 SR
B, EHR A &2 g8 A shit 5 TA F0F YK B2 A, 48
PRFIRMRE S 1A RIE W, 5 ¥ K B R b, B
2H 12 A BUHE 8 A Fe e B B 43 B o
2.6 557 4 AR R TR DN 3 ( TUNEL ) &6 i ifg 25 wih 28
AP Tk OB U0 R A B K, PBS 22 i g T
VeI 3% H,0,, 5% 37 C R4S 40 min J5 PBS 4%
ORI, AR UG K S % F 10 min, PBS 22 i 5
. B #E TUNEL Wi G Wi TU R L, E
37 CRAfH 1 h,PBS 2 i I Uk , WS I % 4k 541 -POD
JiCE IS 30 min J5 i BE, DAB W4, R KR L
geo WK &L EH R R E &R B R S
TUNEL 3 8, (4955 #1186 47 5 8408, ik fml |
2.7 frfEgri e K2R E KT 35 em, KR
22 C KK KB 4 DZ B SAE R KR A KA,
K E BT RS H Fd sk 2 min K REFHE 51
BB LR AE & LA 2 s BRf ), B 3k ik v
PRI CERLATAT L5, J5 ¥ & R, 4 K BUCA
KA — A K AR, 12 s R BL 2 min P4 85 8 507 &
R R BB R A B I ] (25 (B PR R S ) o
2.8 Western blot #5l] ERK2, CREB £ £ i5 HL
i o 20 41 100 mg, oh Uk JE o oA R W
(100 g-L7"), jk vk b BY ®:. 8 & B B A,
12 000 r=min ", 4 °C B> 20 min, B I3 W, I 25
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FI B K 26 1 FE S e 2%, — 80 C KA IR 1745 H o
TC 4 B85 1 B W 4 T, o A A o, B AL R R =
50 wg, i A Sample buffer 2.5 L Ffd FH X4 K #b
FZE 10 pL, B.0,100 C/KEE S min 58 Tk I, I
BB AL EAE 10 WL, Y5 B 35 35 i 3 B B4 1k i
VKo PRETHCAF 5% O 4 °C 8RB e V) 7R 7% i
WA 15 min §il & = BIVR R, ZEE R R 2R T
1 J5T B 5 R 52 30 min 5% 4 1L T 18R H B
PV ES A 2 h, 2Rl 2L fE (Tween ) -PBS ¥ W 6 Uk 3
W, B —FH(1:250) . Tween-PBS ¥ Wi iE ¥t 10 min,
35, —Hi(1:6 500)5F 1 h, Tween-PBS & 1k 3
i, &R 10 min, >R H] ECL &G B 6, Bk, vk
o R Quantity One 4387 8144 47 JK B2 43 47, LA
H Y& [ K B/ GAPDH JK J {8 32 /R 8 F A X 2%
2.9 GEitsgrk SR SPSS 21.0 et At it &
TR LR o+ s R, I RN 2 41 [R) LR
t KIS AR R O 2 ik g, L P <0.05 O 22

Agitr R L
3 #R

3.1 XRRmDAMET AR SEFRMEL
BL,VD B KR S A T A TR (P <
0.01) PR EEME T FE(P <0.01) ; HHIALZ LA,
A0 I I T AR e 2 KRR S 40 R T A R AIG
(P<0.01),F¥KEMIFE(P<0.01), WEI,
K1,

3.2 XPRRERFICACEE M AT
SCU SR TR F A, VD AR 2H KRR 3k v AR 0
FERK (P <0.05) ;5 VD BRI b, #M B3 1 7 BH
Bk VD KRR idfehh (P <0.05,
P<0.01);#£3Rr 2z Z R TN E ., SHERL
5 ST ARG g, VD R A A] KRR S & IR
B K AE B 45 B R [ > (P <0.01) 55 VD

F1 IBEEOAHNARESHMBATHHI (v 5,0 =6)
Table 1 Effect of Bushen Huoxue formula on neuronal apoptosis in

rats hippocampus (% +5,n=6)

N 2= . )
419 . 1A XK A
/g kg
H®FA - 0.078 5+0.006 7 2.128 6 +3.294 5
(e - 0.1883 +0.036 1) 1.670 6 +1.279 4%

NG TZE 10. 04 0.095 3 +0.014 2% 2.050 4 +6.512 2%

5.07 0.106 0 £0.039 5 2.008 4 +1. 640 7%

Je 5 - 0.011

T S5 EF ARG EED P <0.05,7 P <0.01; SHIMY Y P <
0.05,P<0.01(F£2~4M),

0.110 9 £0.029 4% 1.982 4 +1.276 4%

A RT AR ;B BRI Co MBI I w5 ) 5 45 D kb B I AR )
Z4E RS FA (2 ~4 )

E1 #BEELAFHMNKREDHEEE TR (TUNEL, x200)
Fig.1 Effect of Bushen Huoxue formula on neuronal apoptosis in

rats hippocampus( TUNEL, x200)

BEAUZE P, #0 T I B I 0 VD R LA 2T e
ZfEJ1 (P <0.05,P <0.01) 5 %A )7 4 2 8] 22 5 G
BF, WEK2,

3.3 XK B B ERK2, CREB % ik (& 4
o) fszm SR TR AL, VD A R4 K B
5 ERK2,CREB £k /) IA T (P <0.05),F

R2 #HEEFMFAMNARLERERP . FUFERYE. FREAEERENIBM(x<s)

Table 2 Effect of Bushen Huoxue formula on time of rat escape latency, number of through platform and activity time in platform (x +s)

a3 }fl]iﬁ . ;Em,gﬁﬁjgﬁ 23 MR R L5
gke H R R FHT H 5K FF-£3 4 B L/
BFA - 9 24.801 +15.516 9.44 +1.81 65.01 £20.99
LAY - 8 55.920 +25.266" 3.75 +1.28% 22.69 £6.98%
B I 2 10. 04 9 29.861 +12.996% 8. 11 £1.76% 61.83 £12.80%
5.07 8 36.735 + 11. 489" 5.88 +2.10% 41.73 £9.62%
J& 5L b - 0.011 8 34.043 +19. 008> 6.00 = 1.85% 46. 54 +14.02%
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VIR T (P <0.05) ; 54 W8, 4R 77
%H ERK2,CREB % ik IA &% (P <0.05,P <

0.01), FYREMFK(P<0.05,P<0.01), I
*3,K2,3,

x3 HBEOLFHNARMESD ERK2,CREB EAREMHM (v +5,n=6)
Table 3 Effect of Bushen Huoxue formula on levels of ERK2,CREB in rats hippocampus (x +s,n=6)

CREB ERK2
20 51 Fl&/g kg !

1A SRR EEE IA K EAE

BFAR - 0.121 £0.014 193.35 +6.273 0.123 £0.013 192.55 £5.60
ey - 0.101 £0.015" 202.43 +6.724" 0.098 +0.019" 204.00 +8.85"
BT 0T 2 10. 04 0.168 +0.032% 174.38 +11.970% 0.190 +0. 049" 166.62 +18.08%
5.07 0.153 £0.014% 179.93 £5.811% 0.124 +0.015% 192.20 +6.53%
J& B i 5 0.011 0.141 £0.023% 185.06 +9.238% 0.135 £0.014% 187.25 +5.64%

B2 #BELDAHAMNKBRMED CREB RIZRFM(IHC, x200)
Fig.2 Effect of Bushen Huoxue formula on levels of CREB in rats
hippocampus (THC, x200)

D E
B3 #BELAHMNKREED ERK2 RIEAF M (THC, x200)
Fig.3 Effect of Bushen Huoxue formula on levels of ERK2 in rats

hippocampus(IHC, x200)

3.4 xf K BUMK ¥ & CREB, ERK2 & H % ik
(Western blot) iy 5 T R4 L, VD A
R B 5 CREB, ERK2 25 11 %35 & W] WK %
(P<0.01) ;5 VD BERIZH L3¢, &R 97 41 K BRI it
o, CREB,ERK2 £ ik ¥ B F+ &5 (P <0.05,P <
0.01), WE4 K4,

*4 IEBFEMHENARMED CREB,ERK2 ELHEMNRIENE
M (x+s,n=3)
Table 4 Effect of Bushen Huoxue formula on levels of CREB,

ERK?2 in rats hippocampus (x +s,n=3)

Ak

451 L CREB/GAPDH ERK2/GAPDH
/g-kg
i FAR - 0.766 +0. 049 1.035 0. 145
HiR - 0. 466 0. 1447 0. 844 0. 138%
G ML 10. 04 1.160 0. 175% 1.300 £0. 1954
5.07 0. 626 0. 092% 1.085 £0. 141
JE B b 0.011 0.699 0. 231% 1. 154 £0.074%

GAPDH " eaams s esmd esme 37 kD2

CREB St v ats wse @t 43 D2

ERK2 N v s e eme» 42kDa

A B C D E

B4 #BEDHFHNKRMEEDS CREB,ERK2 RiABk
Fig.4 Effect of Bushen Huoxue formula on levels of ERK2, CREB

in rats hippocampus

4 tig

VD J& TR IR T A IE
LW, B B A ORI I A i
e RS2 TR 25 0 VD 2 R AR 2 e,
P PAT BEL G 245, & A 35 0ot B g 1) B A i 1L A
R 5, i 2 g, S L BEL 2% o R4 i X 95 4
VD BE AT G A, SRR, B T R R
1L BEL 2% 3IE PR GIE A6t BE R 23531 Oy 86. 32% Fil 54. 74%
TR IE AL A v LR 7 R+ S5 L BEL 45 TIE ) e 2
BEXE VD SR A LR £, 2R F AN BSOS , 5 00T 55
RITA AN B I 07 o NS R A T, A R
R 245 8 5 T 5 4D ARG UL s 45 R IR
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R 400 DR 5 D15 AR AT A0 I BE 5 25 05 P2 i
1€ 1| K S ANE N i E S EC = R o <
A= EH b B 24 20, A0 SEORS LR A 2409 1%
A4 )L HH I 25 20, T AT LA Hodw IR
R R SUIAE 9 22 I  2 Rl A VD
B R AR, ) S P A 47 A kR s SR I TR
IKAELEN R VD N B 2T G2 RE T, BB 2 4
551 1L 25 40 B A D R AE

WFFE R WY, 0 i A0 T P A5 0 VD Y 32 2R
R 22—, 75 1% M i IG5 VD /9 & R ML o, bl
TR T G B OCE A HLAL, R S R B i
L HER Bl 28 T A i 0 0 2 A 5 A e 14 28 L RSB
WL R N BN T R AR BT S
SR A AT, VD 5 i i 2 G i U T
R OOE A OC, ERK J2 22 25 0% b & H g
('mitogen-activated protein kinase, MAPKs ) V. 5% Jit i,
R, B % ERK1 f1 ERK2, # B fb ERK
( phosphorylation-ERK, p-ERK) J& H 1L . ERK
BR A3 i LT Pl 28 0 240 L 346 4 L 30 0 240 O T rh
HEZEYEN . B ERK 5 5@ EM ARG
H BV A AR [0 A, Runden %5 BF 58 % 8L, ERK
BERR AL 5P e T A A S ERK BTG A 3 T
458 13 J i 2 4 B A FE T, T BT 22 B R UG R ERK
PO AT A A R T R A . ARSI Bk VD A
AR U T 2 21 ERK2 Rk /KF B B AR, 5
Morris 7K 285 S8 45 R B M K E R, 5 RZH¥
HoE R 3, F2 0] ERK2 X M4 T A R R
CREB & — il E 2 (9 40 i &% N e ¢ X 7, J& 52 i i
FC ) SRR 1, V5 2 ik T P R I AR O T 2R
il AT SBAPEAE AR AE VD R iR ) 2 OCE AR .
AR K SE B 5T W, CREB KX 2 5 fik B3k 1fi 11
R WA R 2 R . CREB S Z /0 {5
S5 F I HARE H, CREB 4 3036 v BE MK i T ERK
W, CREB i W2 1k oF 0 075 & U 280 o fig
J& CREB i fb J5 £ #E40 d T AR 9 8 11 4r 5 (B 4
JRLH B/ P -2, B B ARk DRAE G K SF ) M
BDNF 46 14 2352 3] 45 e o 458 493 )5 4 28 ¢ 1) i
Az BRI A R BT S RS e ot 9 R ]
GRS RTRR VARV il

AR S 36 388 5 0 4% 2H R AT R S A I ) R A A
R BT Tl 2 200 O 08 1 ) B R R B, AN B T L 5 24
RERI 3G VD R BLA% 2T 1L AC BE 1, 0 i ¥ 5 b 22 40 Jif
AU T2 5 ] I R FH A 25 4 AL T Western blot P Fh 75 vk
Ao ) 4% 20 K BRI ¥ S ERK2, CREB 1)Kk, &K Bl VD
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T AR X BT AR 2 R R T S 41 4L ERK2,
CREB KA 7K 1 25 AR, b FF T Jf e 51 0 26 AR X
BRI 20 R B T S 2 20 ERK2, CREB R IA /K- 1
FHE . i AR ARG AT LA B RR I I T 24 g
T ERK/CREB 5538 B, Ml VD K BUIN i 5
ML T, TR = VD KR 2 > IR 1L fiE

[ &% k]

(1] HGU. R (M. Jeat: AR A & AL,
2003 :1-2.
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