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Protective effect of ginkgo biloba extract on mouse with
parkinson’ s disease induced by MPTP
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[ Abstract] Objective To investigate the therapeutical effect of Ginkgo Biloba extract (GBE) on different ages of
parkinsono Biloba e (PD) mice that induced by MPTP. Methods Sixty adult mice (8 weeks) and sixty older mice (32
weeks) were randomly divided into 6 groups: negative group, model group, positive group, high, medium and low dose
GBE group. PD animal model were built through injecting with MPTP and then treated with different drugs accordingly. The
limb motor function of mice were tested by using pole-climbing, hanging and swimming test. The activities of superoxide
dismutase (SOD) , glutathione peroxidase ( GSH-Px) and the content of malondial dehyde (MDA) in the brain tissue were
measure using spectro photography. The number of positive neurons expressing tyrosine hydroxylase (TH) in substantial

nigra pars compacta and dopamine transporters ( DAT ) in striatum were detected by using the method of
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immunohistochemistry. Results 1. The motor function score, the activity of GSH-Px, and the mean optical density of TH
and DAT in brain tissues of model group of 8 weeks significantly decreased compared with negative group, while the content
of MDA was significantly raised, showing the model of PD was successfully established. The function score, the activities of
SOD and GSH-Px, the mean optical density of TH and DAT in brain tissues of the GBE treatment group significantly raised
compared with the model group, while the content of MDA was significantly decreased. 2. The motor function score, the
activity of GSH-Px, and the mean optical density of TH and DAT in brain tissues of model group of 32 weeks significantly
decreased compared with negative group, while the content of MDA was significantly raised, showing the model of PD was

successfully established. The function score, the activities of SOD and GSH-Px, the mean optical density of TH and DAT

in brain tissues of the GBE treatment group significantly raised compared with the model group, while the content of MDA

was significantly decreased. Conclusions
ages with PD induced by MPTP.
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YA,
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The preventive medication of GBE shows a protective effect on mice of different

Ginkgo biloba extract; Parkinsons disease; MPTP; Oxidative stress; Neuron
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AR R 4 60 mg/kg AL 40 mg/kg K
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LW, WU 75 me/kgt | B ZH 5 PR %
MEZH /N 1 A bk, A A4 R 0.1 mL/10g
TREZA 2 1 W/d, 558 12 d, NIHE BRI 8 Rk
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g2 s, ST IR s, I AEIG BERY
RRAILH /N RUTCAT | B R Uk S 5645 43 35 38 A1
(P<0.05) , #&/R WA T, FENEHESC56 )8 JH i
GBE #2520 5 FHMEXT R4 32 Al GBE M7 #4l5
BHAHX EZH /)N BRSO DR e ) 2 B S 4 v (P <
0.05,P <0.01) ; fERHE S5 h, PR 4E IS B 1) GBE
AL/ B AR T BB B SR (P < 0.05,P <
0.01) ; EWFVK L b |8 JElIE GBE 7415 FH X
HRZH /N A O3 i 4 5 (P <0. 01) ,32 Jill% GBE
AL GBE H il K BAME X RE/IN BRI A 0
FHE(P<0.05),
2.3 /MNRINAL SOD,GSH-Px iFH4#1 MDA €&
MELER

w3 fron, 5P B4 He g, 8 TRl I AR 70 441
/NERAY GSH-Px P i 2 PR (P <0.01) , MDA &t
B TR (P <0.05) . SHIRIA LA: 8 JAl#% GBE 1%
A1/ NG GSH-Px 1 14 5 3 F+ 1 (P < 0.05) , MDA
PR RAL, AEA G ;8 JHY GBE il 4l |
BEPE XS BEZH/INEL SOD \GSH-Px T M B THaE (P <
0.05,P <0.01), 7 MDA 8 &% (P <0.05,P
<0.01), 32 J&i% GBE Hrifll a2/ SOD ,GPSH-Px
A AN E R A9 3R T, MDA & B RRIK (P <
0.01) ;32 JAl# GBE /&5 21 /N SOD 7% 1 ik 3 42
= (P <0.05) ,MDA F &R FE(P<0.01),
2.4 INRKRER TH SUR{E DAT BIRIE,
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<0.01) ,TH BHM: 20 o %k 25 /> (& 1B & TH) .
SRR R |8 S GBE 452541  PHMXT BRZH /N
ISR TH P34 0% Y B & TH& (P <0.05,P
<0.01),TH BHYEH ik B W& 35 im (& 1C-1F) ;32
Jili% GBE 7l dl /N BRI B8 T TH -39 B
TR (P <0.01) , TH PHA: 240 f %5 b 2 38 (1A
1L),32 JAl#% GBE {IGFI &4 GBE Hh 71 £ 20 M PHM: Xt
HRZH TH 6% (A T (A G 243 S, TH FH
AN BCAS R £ (9 11-1K)
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F1 DREZHIIRENELS R ILE (v £ 5)

Tab.1 Motor function test results of mice( x *s )

4151 n A 1353 BTN Tk L9135
group pole-climbing test score hanging test score swimming test score
S B PEXT R
8 At ﬁXT il 10 27.20 £6. 88 7.20 £6.37 7.95 £0. 80
8 weeks negative group
i 0
8 g 10 21.30 +4.954 1.70 +1.894 7.10 £1.584
8 weeks model group
8 JE IS GBE {5 =4 # ##
8 weeks low dose GBE group 10 26.60 £6. 15 4.44 £4.33 8.17 +0.75
8 JEli GBE ALt w
8 weeks medium dose GBE group 10 30.30 £7.92 5.11 £6.97 7.72 £1.23
8 JAiit GBE #5141 w w
8 weeks high dose GBE group 9 29.33 £8. 60 9.00 +£8.93 7.85 +£0.58
A K- i 2
8 il V:.k.;d‘m"ﬂ 8 35.63 +8. 427 5.33 £3.67 8.39 0. 49"
8 weeks positive group
A BH P X HE 4
32 g mf““’ﬂ 10 30.10 £6.79 6.50 £3.81 8.10 £0.70
32 weeks negative group
Glicg b eilE:
32 AR Rl 9 23.56 £2.194 1.44£1.014 7.39 £0. 824
32 weeks model group
32 JH i GBE {8241 s R
32 weeks low dose GBE group > 34.80 £5. 31 3.20=1.64 8.40£0.42
32 JHIy GBE B4l .
32 weeks medium dose GBE group 8 27.88 £6.98 4.38 £2.62 8.38 £0.52
32 JHi% GBE &4 .
32 weeks high dose GBE group 6 27.67 £2.25 6.43 £2.51 8.21 +0.49
3 S e e B 4
32 JA e FIPEXT R 6 31.83 +5. 647 5.57 £2. 64 8.50 0. 50"

32 weeks positive group

T AR 2 5 BN IR LA, 4 P < 0. 05 ; GBE 45 2521 sl FH M0 IR ZH S BB LE AR, # P < 0. 05,% P <0. 01,
Note; MPTP group vs the control group, 4 P <0.05; GBE group or positive control group vs MPTP group,*P <0.05,* P <0.01.

F2 /DEURZLZL SOD GSH-Px I PEFI MDA i E S R A (x £ 5)
Tab.2 SOD GSH-Px activity and MDA content in brain tissue of mice ( x +s )
1% Wi 519K SOD & kit 10% =19 GSH-Px & ki 1% =12 MDA & i
5 SOD content of GSH-Px MDA content of
- n 1% brain content of 10% brain 1% brain
group
homogenate homogenate homogenate
(U/mL) (U/mg prot) (nmol/mg prot)
SFJﬁ')Fﬂl‘i.XT“ i 9 124.07 +8.25 61.42 +6.17 1.58 +0. 10
8 weeks negative group
H WY E Ié
8 JAi LA 10 113.49 +15.04 51.23 +7.2244 1.86 £0.384
8 weeks model group
8 JHi#% GBE &34l #
$ weeks low dose GBE group 9 118.69 +12.07 59.79 +7.65 1.74 +£0. 41
8 JEIA GBE Hr &4 . R -
8 weeks medium dose GBE group 8 126. 67 +10. 44 59.15+11.99 1.37 £0. 14
8 JHi% GBE il
8 weeks high dose GBE group 10 125.07 +11.24 58.34+6.92 1.74 £0.35
8 Jiil iy PHAE X iR 4
ﬂﬂ?’%lgﬁf?f il 8 127. 13 +£20. 65* 63.34 £10. 74" 1.53 £0. 33*
8 weeks positive group
iy BH PR X R 4
32 ﬂﬂm}ﬁﬁﬁ‘ il 10 125.03 +13.53 56.77 £5.97 2.03 +£0.39
32 weeks negative group
32 JRIRAR I 32 weeks model group 9 116. 60 +18. 99 53.60 +10. 08 1.78 +0.26
32 JAkY GBE (K5 R4l
5 108.24 +13.57 58.57 +6.07 1.49 +£0. 13
32 weeks low dose GBE group * * 9
32 JAi% GBE Pl itdl
8 127.07 £10.29 59.56 +4.38 .32 £0. 12
32 weeks medium dose GBE group * * 1.3220. 12
32 JAi% GBE &l itdl
8 .89 +17.27% 59.05 +11.27 .33 £0.17%
32 weeks high dose GBE group 130. 89 =17.27 * 1.33£0.17
i U B o 1 2
32 JA XS AL 5 120.32 +3.70 53.03 £6.03 1.86 £0.36

32 weeks positive group

TE AR IR S RIS AL L4, A P <0.05, 44 P <0. 01 ; GBE 432541 B BA M FRAL SR AL L4, " P <0. 05, P <0. 01,
Note: MPTP group vs the control group,® P <0.05,44 P <0.01; GBE group or positive control group vs MPTP group,*P <0.05,"P <0.01.
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2.4.2  ZBURIK DAT HyFiksh

W 4 FrR 5 BAPENT BRZH g, PN AE S B
RUZH/INRK I SBOIRR B 72 1% DAT B0 % B (E 1Y
WEBAR(P <0.05,P <0.01) , DAT FHVEZ0 0 i3 3%
Wb (E 2B B 2H) . SEEIL HER 8 Fli GBE 44
B 5 BT B A /N B B SCIR IR BB 76 4% DAT 1
B BEAE A Geit 2% 7 3, DAT BH M4 M 4503
AL (E12C-2F) 332 J% GBE il i 4/ RO Mk
SUIR IR 78 DAT FEOLEEE B E T & (P <
0.05) , DAT PH 1 20 i 5 3 388 hn ( & 21L) , DAT BH
P 4 ARG AN BH e (&) 21-2K)

PD J& &I R T B ZR 9 15 K95 (alzheimer” s

disease , AD) P & T i 2 4F A58 — Kph 2B 15k
P, W IR WA IR A 12 BB 2% | # 1k R B L5
BRI SRR, MPTP & A T4 3 5 i @l
Yy, MPP + J& 36 PEAC 4, AT DABE £ i 46
IRUNGIEL 7/ 7R =R VAT, G 11D U A e
MPTP 531 C57BL/6 /NEUE HRT2A AR A 1ZiE H
IAFENAINRFFE PD AY L MRS pl T AS [ J&
W9 C57BL/6 /N RN T MPTP A9 f5UFE JE A BH
AL OS2 L BB (il AR S g0 ik
T ARTRAES B /N BRAVE M BIFFE X 42, o ICAT
B HE RN S 5 A I 8 JE % AN 32 JA % PD /)
Az SR DR, B 55 & BUAR TS i $2 B4 (GBE)
RERS 2 10 0 AN [R) 47 0% B PD /N LAY R 1A i 18 g
J3 AT PD ASE R LA BOEE

F3 /DRRMEREE TH 580RK DAT A1 P63 B R (x5 )

Tab.3 The mean optical density of TH and DAT expression in brain tissues of mice( x s )

T TH V-3 56% BEE IR e o i
T AR ISR DAT LS
ZH 5 TH mean optical density DAT mes ical
group " in substantial nigra frean optica

density in striatum

pars compacta

8 JE B VXS IR 20 10
8 weeks negative group
8 JA R4 10
8 weeks model group
8 JEi GBE &) 4 9
8 weeks low dose GBE group
8 JAli% GBE Pl it g
8 weeks medium dose GBE group
8 JEi GBE w4 9
8 weeks high dose GBE group
8 JE I B X HEZH 8 weeks positive group 9
32 JAlIE PR B 10
32 weeks negative group
32 AR A 9
32 weeks model group
32 JAiit GBE {32 5
32 weeks low dose GBE group
32 JHikE GBE gl 8
32 weeks medium dose GBE group
32 JHi GBE w40 g
32 weeks high dose GBE group
32 JAIE P X B A p

32 weeks positive group

0. 588 +0. 054

0.372 +0.02444

0.199 +0. 068

0.081 +0.0074

0.517 +0.056 * 0. 081 +0. 004
0. 527 +0. 068* 0.084 +0.016
0. 528 +0.069 * 0.087 0. 017
0. 526 +0.066 *# 0. 086 +0. 019
0.559 +0. 043 0.195 +0. 042

0.379 0. 02644

0.493 +0. 039

0. 495 +0. 064

0. 535 +0.053%

0. 468 +0. 087

0.082 +0.01544

0.081 =0.019

0.113 £0. 030

0. 158 +0. 037*

0.109 £0. 033

TE AL BRAL S B MR IRAL LSS, 4 P <0. 05,44 P <0. 01 ; GBE 2541 PHAEXT FRAL SR L4, P <0.05,%P <0. 01,
Note;: MPTP group vs the control group,® P <0.05,44 P <0.01; GBE group or positive control group vs MPTP group,*P <0.05,* P <0.01.

AR, 8 A HES PD &K% U
M0 SOD Ko GSH-Px 7E 3 Bk A Hi 2 7 1 HoA B2
VEF , HE P A AR 20l 1k 36 o o 28 A 2 P A
FHM S MDA A 2 N A R 3 K P 1 B R

B, AT TR S e 240 e A0 45 O R E L A IS R R
WA (GBE) 45 25 41/ LY SOD | GSH-Px
T PR /N A AN R R JEE 3 i, MDA 7KCF T
W, $278 GBE R REIE L3 ik 41 210t A AL g 4 75
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A8 IR FIEXT HAZH ;B8 JAIRSRIAIZ ; C .8 JH i FHMEXT RZH ;D .8 JH#% GBE %5 it 4 ; E .8 JH it GBE it 4 ;
F:8 Jlt GBE Wil 4l; G:32 FAR BN IRAL  H .32 SR IYZE  1.32 RS B Mouh B2 ;.32 J &% GBE MR fik 4
K:32 JAl GBE il dl;1.32 At GBE fifl &4l
1 PD/NRUKNB BT TH FRIAKF (B =50 pm)

Note: A :8 weeks negative group;B:8 weeks model group;C:8 weeks positive group;D:8 weeks low dose GBE group;

E:8 weeks medium dose GBE group;F:8 weeks high dose GBE group; G:32 weeks negative group;H:32 weeks

model group;1:32 weeks positive group;J:32 weeks low dose GBE group;K:32 weeks medium dose GBE group;
L:32 weeks high dose GBE group.

Fig.1 TH expression in substantial nigra pars compacta of PD mice(Bar =50 pwm)

S HUARIBT AL RE J1 , P47 i 0T 5 32 BRI i
SRS, 3 s MPTP 55 (117 4 279 11 41
BEHCRAS . MDA 5 5 28 B, A6 T 8 i /1N
B, GBE Xf 32 Jal #% /)y B ) BT A Ak BE 1 Bl 35 S8 oA
2%,

Ii% R R P2 AL ( tyrosine hydroxylase , TH) J2& JLZ%
Pyl pp i o b 22 e 5 W B VE BIR

RAYG L TR B B, K 2 1 ke fE A
2801 LA B A IS R, 7E L N 48 TH. fi
I 2 UL |, P28 5 7 R S L TR I AR i 1L T2
M2 B ( dopamine,, DA) , DA J&—Fh JLAS By i 28
PRAL BT, S TR Bl 40 A% 26 bk o i) 1k 22 )
|G e 5 BN [ R TR LA PR AN N ]
FRAL R TE B R 2 2] 0 R s Eh
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A8 R BAPE X HE 4 ; B8 R4 ; C .8 IS FH XS IE4L; D .8 JHI% GBE (K441, E.8 JH i GBE HlHa;
F.8 Jili% GBE @iiflidl; G.32 Al BAM: X A s H.32 AR AL 5 1.32 JAIMA BHMEXT B2l ;) .32 Al GBE (IG5 a4 ;
K32 A% GBE Hil#E4 ;1..32 JH# GBE mlHd,

2 PD /PEUKBNSOIRAAR DAT 357K (AR =50 um)

Note; A:8 weeks negative group;B:8 weeks model group;C:8 weeks positive group;D:8 weeks low dose GBE group;

E .8 weeks medium dose GBE group;F:8 weeks high dose GBE group; G:32 weeks negative group;H:32 weeks

model group;1:32 weeks positive group;J:32 weeks low dose GBE group; K:32 weeks medium dose GBE group;
L:32 weeks high dose GBE group.

Fig.2 DAT expression in striatum of PD mice(Bar =50 pm)

FRACH R R EAEH], TH /& DA BEMIZITHY
FEA I, S 0 B PE bR AR AR A7, 3 TH PR 200
BT LR WU Y DA S ARSI AN AR
B PD /N TH S FHPE G (BRI B BAPE XS
MRAL/INE TH FEPEARAE o, A MU (AR (a2, %8
A, PD BRI /NG TH B 20 4500 22 B G 1Y
TR RSB 25 25 21 22 0 g RE M 22 A 0 5 A7

B A 2 B2 4 2 Vi B %) T8, P 4 i B 2
B SRR A I T MPTP X £ 11
Wz Al 22 JC R TR PEAE I, TH BH P 40 B F 240k 25 i
EEE SR BN AR SR U X 8 Ji s /N BRI IR 97 3L
R,

DAT J&F DA RE#N 2 o058 i i B Y — i
FEHST BT Na+/ClKBiE2E A, PD B
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N DAT /KSF IR S DA e & ot /> 5 1E A1
B DAT BEMEIE 3 TR ECHL A8 DA 5 W it
AR, LA DA AN Z BRI 274 DAT /)
K-S DA REMP I R RE T MBS ICY), B 2
Wi PD MORURRTE bR ARSI A5 B R AR
ZH/N U ZH LSRR 9 DAT S35 % 955 32 {1 1 35 1
15, DAT BHE 40 At 55 W 08 0 20>, i 45 7 K [ e i )
ERAT I LY iR T e, O 45 B OR [ R EE Ay 4
i, IS0 AR, U I AR A 4R U BE A — 2
FREE LW MPTP X /)N BRUIR 28 209 9 22453 47, DAT
PR 0 T35 008 B (B 45 5 S, AR A i S L X
32 JAE /NIRRT A

ARSI v GRS iR IUY) (GBE) W 3 M T
PD /NERAIAT R PMERE 77, 3585 T PD /NPT
TRIEAE J7, B A T MPTP %5049 TH BHE4H
JOAT DAT BHYELHAL AU 5 PD A — 2 [l 244
FHEH.
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