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Effects of microwave-heated Ginkgo Semen on learning and memory abilities of
APP/PS1 transgenic mice with Alzheimer’s disease

YU Yuan-yuan,  CHEN Jun”
( Department of Pharmacy, Jiangsu University, Zhenjiang 212013, China)

ABSTRACT: AIM To investigate microwave-heated Ginkgo Semen’ s effects on learning and memory abilities of
APP/PSI transgenic mice with Alzheimer’ s disease (AD). METHODS Firstly, the effects on chemical compo-
sitions of Ginkgo Semen due to variation in processing methods ( baking, boiling and microwave-heating) were
compared. Then, four-month mice were given eight months’ special feed containing either raw Ginkgo Semen pow-
ders or microwave cooked Ginkgo Semen powders. At the end of the experiment, the memory and learning abilities
of mice were assayed by open field test, novel object recognition test and morris water maze test, sequentially. And
the levels of superoxide dismutase (T-SOD), catalase (CAT), Na®/K* ATPase and malondialdehyde ( MDA) in
the serum and brain tissue of mice were measured, and a further histopathology examination on hippocampus tissues
was performed as well. RESULTS Microwave-heating method was determined to be the optimum processing tech-
nology for Ginkgo Semen. Compared with the model group, the groups treated with microwave cooked Ginkgo Semen
had increased T-SOD, CAT, Na® /K" ATPase and decreased MDA content, but the groups treated with raw Ginkgo
Semen displayed no significant differences. CONCLUSION Unlike raw Ginkgo Semen, Ginkgo Semen processed
by microwave heating may possess an antioxidative activity and an energy metabolism enhancement ability contribu-
ting to significant amelioration of AD mice’ s impaired learning and memory abilities.
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F1 AEEEFTENBRPUZESHEIE (X5, n=4)

Tab.1 Effects of different processing methods on chemical compositions in Ginkgo Semen (x +s, n =4)

e MPN/ AR/ LA P R SR v-GABA/ it/
sl
(peg-g™") (pg-g™") (mg-g™") (mg-g™") (mg-g~") (pg-g™")
A8 133.63 £18. 40 120. 34 +17. 30 1. 530 £0. 230 3.62 +0.40 1.57 £0. 24 457.19 £32.50
W 4.27 £0. 30 38.26 +5.20 0.527 +£0. 069 2.07 £0.30 1.48 +0. 31 448. 13 +45.30
KA 5.06 +0. 40 41.38 +£5.30 0.535 £0.085 1.53 +0. 30 0.52 +0. 05 22.12 £2.50
(GRS 4.37 £0.40 37.61 +4.70 1.410 £0. 260 2.42 +0.20 1.53 +0. 19 449.09 +37.90
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Fig. 1 Effects of Ginkgo Semen on learning and memory abilities of APP/PS1 mice (x +s,

= (x+s, n=6)
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Fig.2 Latency variations of APP/PS1 mice in orientation
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Fig. 3 Effects of Ginkgo Semen on viscera indices of APP/PS1 mice (x +s, n=6)

Fz2 BERX APP/PS1 /IR IME/ AR KNEHKTERZIE (X+s, n=6)
Tab.2 Effects of Ginkgo Semen on oxidative stress levels in the serum and brain tissue of APP/PS1 mice(x =5, n=6)

JIIRT ik 223

b T-SOD/ MDA/ CAT/ T-SOD/ MDA/ CAT/

(U-mL™") (nmol-mL ") (UemL™1) (U-mg prot ") (nmol - mg prot ') (U-mg prot ")
XTHRZH 99.24 +9.67 6.63 +0. 80 6.71 0. 31 125.33 +11. 45 9.53 +0.76 2.16 0. 35
MR 77.56 +£5.71 8.57 £1.11* 4.50 £0.19 * 103.21 £5.91 16.33 £1.55* 1.30 £0.30 *
AR 85.23+12.32 8.50 +1.25 5.15 +0.27 108.57 +6.93 16.57 +1. 56 1.46 £0.15
gl 81.82+6.83 9.07 +0.90 4.68 +0.19 102.07 +8.95 17.34 +1.90 1.36 £0.17
ARAL 92.01 £3.62% 7.67 £0.75 5.57 +0.23* 113.78 +7. 44* 12.61 0. 96" 1.67 £0.25*
A 96.92 +7.63% 7.13 +0. 69" 5.95 +0.28% 121. 69 +8.94% 11.01 £0. 75" 1.93 +0.29%

T SRR, P <0.01; S S ¥ P <0.05,%P <0.01

—, MR, MBI TC A R L 2 A0
HESHEEL, JRWIREL, M Buisk, KR
—, MR, SRR R, AR R
Z2 4 ke A AN B S, S e 20 el 2 A L 5 A AR I
W, HED) S, A /b BB, w2 AN I R
Wz,
4 it
SCHRARAE®, APP/PST i 5 [K] 32 AF Jh S 4 7
ANRTE 4 AR TT 05 R B AEBE, 10 ~ 12 A %
BN T BE B AT, R BIF Y A A R L 1 AR A
L OFFLRL, ARSZELL 4 i APP/PS JE R %L & 4F

PARAR Y RO S A, TR 12 R A A= > 112
AEJ.

5 2] IO RE T B AR R E Y MR AR
JIT A 5 — 245 ) %6 8 AR R E = A A TR TTRCR
R L RE 5 P2 2 D IeC e ) 2 — A AR bR, JF
Ty S0 30 A5 I 7 /) BT v DI ) 1 B T e 1k
HAS R 3 BTN RE S KRB N R T 5 BT AR R
SIS /N RS B AR R AE IR, AR E
A JC RS I X E AR A 2R ) ] 23 B84 ;- Morris 7K
PREFR AN S AT LA R S ) 0 s [l o7 . 28 [lie e
DS QTRN VA 5= =0/ I O N iy B 7.~y ) R A A B i 021 B

5



2018 4E 1 A
Fa0% A1

TR %

Chinese Traditional Patent Medicine

January 2018
Vol. 40 No. 1

5 El
5 | e % %
L& F

TE: SXHRALHEL, P <0.01; SO M P <0.01

4 BE3 APP/PS1 /hREEEL Na*/K* ATPase i
HHIZIE (Xx+s, n=6)

Fig. 4 Effect of Ginkgo Semen on Na*/K* ATPase activ-
ity in the brain tissue of APP/PS1 mice (x ==,
n=6)

AXFIRA BARRIZH CAfRA

DARA ERfRA F3EA

5 APP/PS1 /NRiED CAl X#ZT (HE, x400)
Fig. 5 Neurons in hippocampal CAl area of APP/PS1
mice (HE, x400)
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