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HE HM HTAATELF S hElAmER (VD) KA MEDLAP 2 TRy, FiE 70 A SD X
RS HBFRA B AN ERZHATHE AN E KA TH LR FATBA, H2814 R, %A
7 e PR ik A & KR VD AR ANE E e G A A KA Z 484 7102 10. 14 5. 07 g A 2h/kg # R AN B
Ed Ty, RERT AR AL 11.06 mg/kg EARJEEH T, 425 30 KJE, B K RKE T IEATAF.
J A Iy Ab 2 AR LE M Bl D402 BDNF mRNA #= TrkB mRNA & & ks, R HRFRaAkEK,
BMABRRAZAF TSR ERI TR, AA AL BERAVNBLK, FHARTFERUREERT
SIEG T A R Y (P <0.01),# L4 % T BDNF mRNA 7= TrKB mRNA & & & &% T4 (P <
0.05,P<0.01), Lt ZARMELEMP L ZH; EHAMILE AAFELG KAZTHAXKTHF
RN ERBZRAPIERE, RN AL BHIRPART S48, FRRTFEREALERT G145 8G 01739
23 m(P<0.05, P<0.01),# %4 % 7. BDNF mRNA & %4k TrkB mRNA & & & k& 7+ % (P <
0.05,P<0.01) , K EmAE LA ZARMEN, EiR ANBE Ry TR G EE DLW 2T BDNF &%k
TrkB &k R ¥l Lib 20, K& VD KA F I 5tk .
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ABSTRACT Objective To observe the protective mechanisms of Bushen Huoxue Recipe (BHR)
on hippocampal neurons in vascular dementia (VD) rats. Methods Totally 70 SD rats were randomly di-
vided into 5 groups, i.e., the sham-operation group, the model group, high and low dose BHR groups,
and the nimodipine group, 14 in each group. The VD rat model was prepared by blocking two blood ves-
sels. Rats in the high dose BHR group were administered with BHR (10. 14 g crude drugs/kg) by gastro-
gavage. Rats in the low dose BHR group were administered with BHR (5. 07 g crude drugs/kg) by gastro-
gavage. Rats in the nimodipine group were administered with Nimodiping solution (11.06 mg/kg) by gas-
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trogavage. Thirty days after administration, praxiological changes were detected by water maze. Ultrami-
crostructure of hippocampal neuron, gene and protein expression of BDNF mRNA and TrkB mRNA were
also observed. Results Compared with the sham-operation group, the ability of learning and memory
exploration were reduced in VD rats of the model group, manifested as escape latency period obviously
extended, times for passing platform and detention time in platform obviously decreased (P <0.01), lev-
els of mMRNA and protein expressions of BDNF and TrKB in hippocampal neuron showing decreasing tend-
ency (P <0.05, P<0.01), and the ultramicrostructure of hippocampal neuron obviously damaged. Com-
pared with the model group, the ability of learning and memory exploration were improved in high and low
dose BHR groups, manifested as escape latency period obviously shortened, times for passing platform
and detention time in platform obviously inecreased (P <0.05,P <0.01), levels of mMRNA and protein ex-
pressions of BDNF and TrKB in hippocampal neuron elevated (P <0.05, P <0.01), and the ultramicro-
structure of hippocampal neuron obviously improved. Conclusion BHR could improve the expression
levels of BDNF and its receptor TrkB, and protect hippocampal neuron, so as to improve the learning and
memory ability of VD rats.

KEYWORDS Bushen Huoxue Recipe; vascular dementia; brain-derived neurotrophic factor; tyro-
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o JesHF R i dbk 25 A RS /AR it

HESC S - E 25 ME 7 H13021882, 20 mg/H, i FH T H
FEIB /K Ll B 2 4 1. 106 mg/mL 25 .

3 FERAFMINA PrimeScrip RT Reagent:
TaKaRa-RR037A; SYBR Fast qPCR Mix: TaKa-
Ra-RR820A; TaKaRa RNAiso Plus: TaKaRa-
9108;DL2000 DNA Marker: TaKaRa-3427A ; BD-
NF antibody:sc-546, Santa Cruz Biotechnology,
Inc; TrkB antibody :sc-12,Santa Cruz Biotechnol-
ogy,Inc; GAPDH:sc-25778, Santa Cruz Biotech-
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Quantity one(Bio-Rad Technical Service Depart-
ment) .

4 Yy ERPERSR A JE S RIS
B IIBRAT A2 R B 28 SR ORI R B, i 4x 70 2 SD R
SNSRI o 8 N2 I i A R N = e Tl (=1 o R O
S MR B 2H S S ib - %of B, B2 14 H

5 HAdE ZMSECE[4] k. R
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HUTE, 20 8535 4 5 22 2 45 18U 315 B ik, &



rhE PG RS A ek 2017 4E 8 45 37 :45 8 i CJITWM, August 2017, Vol. 37, No. 8 - 987 -

EEEG IR, B E TUDRF R TSR KRER
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8 i LTI A g KRBk b
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5 min, B LW, IMA AT 2 x SDS EAHEZZ i,
100 CHEB 5 min, FEF7T5 P IERCEE I FL K , BfL
ERSERLAEA. FAKEBEREREEAEEE
B F o FIRIRGEHIE 2 h 5, A 1: 250 (B R
B M —Puil, ERZEEHE5) 2 h, /1 PBS-Tween it
B3 YOS, FHIMA 1:5 000 ( 35 FH AR B ) 19 HRP Fric
HI5E Pk, EiRIRSE 1 h, PBS-Tween Fo/0 k5,
WIER A DAB A3, 2 5t 05, 37 R ZE 08
TKPEIE, SR G eSS A PBS Hollsd BEAH 04T .

10  figii 5 BDNF mRNA . TrkB mRNA ik
K R F S we ot B PCR(RT-gPCR) Kl 47
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RAEYA A 1B RBE ST, B0 15 min, $2H
FJZ RNA D), A SER B S N I, S50 1R A,
4 CELL10 ming /N0 FE BT, AR 1) 75% &
M, 4 °CE 02 K, 20 pb RNase dH, O #%fi#
UUVE , PRAFAE —80 CUKAfH . REEIM 366 EE T
EFEA RNA HJF I RNA &, 7E1.5 mL X4+ 1
EASY Dilution #iiB cDNA HrifE i , 42 B8 2H 4y Fi 1l [
B, 37 CJEEF 15 min,85 C 5 s K ik F i 541 .
¥ SYBR Premix EX Taq 12.5 uL. F R34 10
wmol/L 4 0.5 pL . JCHE/K 9.5 pL.cDNA 1 uL iR&
157, Wit E K Real-time PCR WA A, e B8 W 4%
3 47 Real-Time PCR ¥ st R hio 51 %) % 4N
T: BDNF: F: 5'-CAGGGGCATAGACAAAAG-3',
R: 5-CTTCCCCTTTTAATGGTC-3"; TrkB: F: 5'-
TCAAGTTGGCGAGACATTCC-3’, R: 5'-CGAAGA
AGACGGAGTGTTGC-3'; GAPDH: F. 5'-GGCA
AGTTCAATGGCACAGT-3’, R: 5'-TGGTGAAGAC
GCCAGTAGACTC-3',

11 il RA SPSS 16.0 Giit 4.
iR x xs FoR, RMRH R 25007, HLSD %
HEFTFZR ] AS P <0. 05 W2 Sl Giit2eiE L,
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1 B R BRAS W22 0GR T B A

1.1 SHRBKEE ENMAT LG R R
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ZHH] B 45% (P<0.05, P<0.01) .
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Hr ST, P <0.01; SEM4 L, 4P <0.05,
AAP (.01
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LYK R - 15 BB ST 65 45 B i) 24 A Y
HIAEIMN(P <0.05, P <0.01) . 1545 1 Il & 571
2L PO, AT L AP ) 5 2 R B - xR 2 R B
ZF R 5 OB 2 ST 15 45 B 1) 327 B 8k > (P <
0.05, P<0.01),

20 31 n PRI (s) 2151 n FEEEEREGK) A EIE(s)
BFEAR 9 24.801 +15.516 BFEAR 9 9.44 +1.81 65.01 £20.99
FEETR 8 55.920 +25.266 * pixisl 8 3.75+1.28" 22.69+6.98"
I L 3 ) 9 29.861 +12.996°° B 9 8.11+1.7642 61.83 £12.804%
1B T LA 8 36.735 £11.489° AEE ML E 8 5.88 +2.10%4 41.73 £9.62044
JE S H X 1 8 34.043 +19.008" JE BRI X) B 8 6.00 +1.8524 46.54 +14.02004

F 3.862 F 12.962 12.556

P <0.05 P <0.01 <0.01

e SERTFARALE, "P<0.01; SR, “P <0.05,
A4P <0.01; MR LR A AL EE, 4P <0.05, 4P <0.01
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Al AN , A W S A Ok G L T PN 5 A
A Sk %) JOA 5 S e R IR 42

3 K41 KENTE S BDNF. TrkB & 113k i
(£3,K2) SEFARL &, BRI K BUK G5
BDNF Fil TrkB &[5 = 2 T4 (P <0.05, P <
0.01) , & HZ 4 K Ui i =) BDNF il TrkB ik &
BRI S4B S T2 (P <0.01) o 556b B 375 i 25 77
ZH ER A, AN T LAV R e 4 0 B 1 S X B4 BDNF
1 TrkB SRk ¥4 Frf#L(P <0.05, P <0.01)

x3  FKY KB BDNF . TrkB HH

LKiEHE  (xxs)

A5 n BDNF TrKB
BFAR 9  0.4014 +0.068 0.6632 £0.118
) 8  0.2626+0.070" 0.4579 £0.131 ™
WEEMERE 9 0.7950 £0.16822 0.9825 £0.1412%
HEEMAGIE 8 0.57380.11722444  0.7023 £0.13224444
JEFEHF- %] 8  0.5762:0.186°°44  0.8461+0.1034%°4

F 20.054 20.744

P <0.01 <0.01

TE: BT ALLILE, P <0.05, **P<0.01; SEAI4LILE, “P <0.05,
AP <0.01; SHME TR L E I RAL AR, 4P <0.05, 4P <0.01

GAPDH R CINGNSDe SRS GOSN e 37 kD

BDNF s s al— o— 27 kD

TrkB sy  gess - — G 90 kD
1 2 3 4 5
T MIETF ARG 2 AL 3 SRR B i s R 4
4 JpRNEF I AR 2 5 SR8 B P IR 4
2 KA KRS BDNF . TrkB
HEHRALE

4 B KA S BDNF mRNA  TrkB mR-
NA LB (R 4) SIRTFARUA A, BRI TrkB
MRNA Eik i #E TFE(P <0.05) . & 2520 K U
7 5 BDNF mRNA il TrkB mRNA 2554 41 1
BT+ E (P <0.05, P <0.01), 5k i i i 0] i
A1 LA, A B I ARG R 2 4 R0 JE B - X i 21 BDNF
MRNA FIR A AR (P <0.05) ; #h 5T AR &
20 TrkB mRNA ik BFEL(P <0.01),

®4  HUURRKTES BDNF mRNA |

TrkB mRNA FikH#®  (xzs)
A5 BDNF mRNA TrKB mRNA
IEEZN 1.2178 +0.058 1.1238 +0.044
T 1.1582 +0.079 1.0600 +0.033 *

1.3417 £0.058 42
1.1545 +0.081 2244

1.3355 +0.089 44

1.2472 £0.046 24

n
9

8
HERLAEAE 9
ML 8
8

JE B3 HR 1.2484 £0.077°4 1.2889 £0.046 2%
F 6.805 38.822
P <0.01 <0.01

L SEFRAE, *P <0.05; SHMAHE, “P<0.05, #°P <0.01;
RN I I A L H L, AP <0.05, A4P <0.01
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i 2 0 ok 5 A e B A, U D A ke ot - 3K
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