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Abstract Objective:To compare the effects of panaxadiol saponins (PDS) with lycopene on the abilities of learning
and memory in senile mice with learning and memory disorder by atlanto-axial joint instability. Method: The
atlanto—axial joint instability model was established by injection with 30% lactic acid around the atlanto and axial
vertebrae, 30wl once weekly, three times totally. The changes of abilities of learning and memory in mice were
observed with water—-maze test. The activities of acetylcholine esterase (AchE) and the content of acetylcholine (Ach)
in brain tissue were tested. Immunohistochemical staining with B —amyloid protein in mice hippocampus was
demonstrated. Result:The model mice had longer swimming time and more errors (P<0.05) in water maze test
compared with control group. PDS mice had significant short latency period and less errors in water-maze test (P<
0.01), but the difference between PDS and lycopene groups was not obvious. Compared with model group, the
activities of AchE reduced(P<0.01), and the content of Ach increased in PDS and lycopene groups(P<0.01). And in
the two therapy groups, expressions of B—amyloid protein in mice hippocampus were less than that in model group.
Conclusion: This study indicate that PDS and lycopene can improve the learning and memory abilities of mice and
the metabolism of senile mice brain, which may be the mechanism of its protective effect to cerebral damage.
Author’s address Department of Pathophysiology,School of Basic Medicine Sciences, Jilin University, Changchun,
130021

Key words

panaxadiol saponins;lycopene; learning and memory;atlanto —axial joint;acetylcholine esterase;

acetylcholine ; B—amyloid

ANZRBERZASAEELAOY TR, Haror Loy RS E A, Q88 A 1L W B 1L B (SOD) 4% bt

FERI NS 2 ] 98 1 I B S5 8 2% ey R4 o
Rl VP S 3 T R AR M % A o R R A
Sy sE T IC A R AR JUE R EL, AT SRR DU
EW IR, T AL E (lycopene ) , XA BLLZ |, H i -
KIFHF A4, B RAMIEIE & B, lycopene H
A Z R E R R RE, bt A AL TEBR B O T
B i g B JE ALK S TR L i EAE
lycopene J& RKARFEHAE b 2 rh fe A R0 B2 38 AT
BRoR, AR R B Pt B, 18 MR 2
£ HEE R E 1Y 100 £52, A1, lycopene 38 A 5 5 4

HOIK AL 5B (GR) A e H IR %01k ) 8 (GSH2Px) 1Y
W B AR HESE R N2 B AT (panaxadiol
saponins, PDS) i £1 25 055 9 3 6 5 AXME 2K F&
0 AL i B A R 5405 7 S 1N BRI A R R

—_

TR SR BB 2 B, K 130021
g R R 2 K R A B

L H R 2 I 7 28 B

A

Yﬁzliﬁil‘ JUSCHR, Lo B B

Y fm H 1 :2009-03-02

[SSIN )



732 Chinese Journal of Rehabilitation Medicine, Aug. 2009, Vol. 24, No.8

1 #R57FE
1.1 24l

PDS H1 5 RO 2% 2425 58 AR 25 W) Ak 2 U0 =2 5y
B ARl ), v B Ry 10g/L, K TE ZE 1R OK R
B ;lycopene W 74 22 K i 25 A BR 54T 28 A, &
R B ; AchE 375 &0 A m mt @AY TR
58 FT ; B—amyloid (1—40) Bk , g T i - FE 4= 1)
ABRAHE]
1.2 SR

HEPE 10 A # ICR /L 32 H, iR H (40+2)g, 75
W, SRR Y o EE, LR 4
2H IR H IR 2 BIAUZH PDS 4 Al lycopene 41, RE4H
8 H.
1.3 SRk
1.3.1 BRI A . bR OE w6 B4, H A BT /N R
1,2 F0AE 56 35 4b 1 5 30% LR I T 30pl/ik , 1 K/
J, L3 R, EHIRER S 24h JFIR 452, PDS
2 .PDS 28mg/kg K, # H ;lycopene 4 :lycopene
Smg/kg PR HEH 1 K/d, HES45 25 100d ; 1F & % IR
YRR 20 25 T SRR e hh S
1.3.2 7K By 5250 . K 2K B pl R0 B B R
KR (Q23+1)°C, 43 A B .C.D X 25 XA — 1 ik
T AT A X BT X — B Bl 25, B — By
Bellgh 3 ¥k, B BAF- 5 BARE 30s, AT FIREE
By, e /NN 5 A XU 5 G B Ak A s TR)
Ui A R B[] R A i U IR A DR B, LA AE Ry
23] W4T 24h B VR A CAZ RS, A5 Bh ) 1208 N
AW BN DL 120s TF5 . S5 R FH el i 0 i
X
1.3.3  K4H%1 AchE (Ach Ml . RIK 45 251K H 3k
AbHE/INER, T ok A L T G s L, B S DA AR B
EhIK 1:9 ZE VKK A I 10% 0051 3, 43 %6 3F -
SOCURAEA . B PR e Lb (3500 % Ach # i, AchE

Foe 1R 5 U I A R AT I A
134 fredifeyetn vl BeElE, R
SABC ¥, A fiwi Bz Jo tih 26 40 M S 25 R B 1 BT
KRR 11 (1—40) B R 1K, 400 54055 T WL 40 Y
LA e SR 25 Ay B 2 440
1.4 Zoitegoaihr

K SPSS12.0 8, Bl ¥4 LA SA B bm i 22 3R
N HEAT AR R T 25 0T

2 &R
2.0 KRR S A I 45

55 1E 5 X REZH AR Eb A7 2 3t 4 FE A [R) S
BRI N (P<0.05) ik 38 2 o 25 S SR AY 4 1
B, PDS 4 i 4 AR I R 46 R, B IR B> (P<
0.01) ;1M lycopene ZH fif 15 £t B 2 9 /> (P<0.01),
Tie Uk B TG 22 55 5 C A2 ks I B, lycopene 25 PDS
T A H R R R) i Uk G R LA 2 R R E R X
(P<0.05), W% 1,
2.2 AAkdE A 45

5IE® XA s, BRI AchE 5 PR3 58
Ach & B #MK (P<0.05,P<0.01) ; SH A4 L4, PDS
ZH il lycopene 41 AchE 1f PEREAL , Ach & & & (P<
0.01,P<0.01);PDS 5 lycopene 21 [] M4 TG i 35 1 2
503 2.
2.3 B-TEMAEER AR ARG DU 25

1EH X A D CA1 XA 40 -k ke
HHEBAERIL, R ] b 20 0 B S A
{4 B 1 200 B B 4k T UL, PDS 4 AT lycopene 2H B3 K3
FEEAREINTU WA ZM, WE 1 (WLE A
),

3 it
LA 0 2% S I A P e S B 4 240

F1 KEESLHHRNER (n=8.,x#s)
a3 BN P iciZhE N
Ui 4 R [A] (s) R VOB (1) T K H JE (emi/s) i 4 R 7] (s) HER () T 9k H S (em/s)
1E 5 X e 2H 45+14.66 1.86+0.90 3.6x1.1 52.29+21.13 4+2.12 4.57+1.25
5 TR 24 117.8+5.67% 15.14+4.06% 3.77x1.45 116.7+8.69% 16+2.83% 4.56+0.89
PDS 21 29.42+12.64% 1.71£0.75% 3.84+1.9 39.28+18.37? 3.6+0.89% 3.15+1.06
lycopene #H 68.43+46.34 3+1.15% 3.05+1.13 107.85+21.77 6.6+3.85% 5.18+1.76"%

5 1E % B4 A . (DP<0.05, 5 B 4 % . @P<0.01,5 PDS 41 L 4% : B)P<0.05

K2 HEZL Ach B2 R AchE FHRMER (n=8,x+s)

21 51 AchE 75 Ach %4

IE 5 X iR 2 11.422.57 68.4+3.95
A2 17.7+2.55% 9.05+0.59?
PDS # 11.1£1.74% 38.6x18.11%
lycopene 41 8.62+1.77% 55.7+18.44%

L5 A . DP<0.05,@P<0.01
SR A BP<0.05,@ P<0.01

T B LA I BE A b e A B B R 2R S AE
EAF IR ) 2 BRI B B N -2 A Y
AR IMARE 2 N TR , BRI K R 5
TS W TR B B G SO AR R B AT
JoHR: A 2 4 B 2 S I I ) R PR A

A2 R FH /0N BCRE KA S 3 TR R A



o[ B AT IS A 2R, 2009 4E 6 24 3 45 8 D) 733

30%FLIR 1 Jr 2, i S0UHE R BB L A IS, A S LAY
AR A7 BN AR, S M A SR , BB
REB KR L L — RIS ERAR L, an . [ 362k
BN 30— 3h JikORN A8 B 28 32 AR 5 R
B ANIC I3, AR A R A RO 5558
TR 28 32 0 U S 2 5 | AR A — RIS Bl ok e it T A - i
Ji% 20 Wk Z G0 3 I 28 3 sl kot 31 2k &R G g (e
T e ik A A AR R It - I B A it A
B FEOAG RS R S DR R T R /D B
ICACBRERG 1 26 AN Fa o SEE AR, W TR 2 2L
A G 14 F g 0B, VA 2 A0 1 28 o A B AL
B8RRI | Tl 2R G0 A VR RO Sl n] A AR A
Pl AR W22, X2k 2] el E mEAE . Kk
SOG4 L F U BT 2 iy 4 R A ) A 4K R TR K
JIN(P<0.05) , icAZ B i BH & ; PDS 41 37 4 2 Bsf 8] 4
FE IR IEU 2> (P<0.01) ;lycopene 21 4 152 X it B
S F > (P<0.01) , L7 20 55 15 21 a0 J 300 i koo
FE T 2 R, SRR TR 55 R R
M, 1M} lycopene 41 .\ PDS 21 5 1F & X f 41 ] yife ik 8 i
Fe#s, 22 50 B MR X (P<0.05), T 252 n] UL 21
Ut CA1 K HEAR AN B 25 4 A8 Ak, I 6 BRAL /)
U S CAT DXHE (AR A MR SN, E % HEF1] 3—4
JZ A AE AT T, AR AL U S CAT X AR
2 L J2 /0, HE A 25 LR e, A IS 2R T A 5 4 i)
FEL HE 0 R B, 40 6 T 4, 2540 R 75

A Bl (senile plaques , SP) 2 it 7 & B FRIEPE R
Wz —, HFEERSH B EHHEEN (B-amyloid,
Ap), BTN T W Ey AN BT R
A WREETHE ATE Ay A SR W AchE s ix
AR M Ag VR EEFHEXT AchE 36 M T+ 5t
BIEHVER , AchE B35 T = AR 7T B J& AchE &
TFE ATENY, AchE 8 1 0B S — 2 AR
Ap IR L 1 H AchE-A B S H R A, R4
W1 A S — B T T AN Y B AR A
il AD B 0 7= A SO RS, Ag 7E I P9 R BT AR T
S AN M BRI, 25 SRR e AN A T B2
He2E )02 fe , AR SER 25 S R BEAIZH AchE %
PR FIE W AT HRZH (P<0.01); A, BHYE A Z UL, #h
25 20 g 5 2% B 5 PDS 41 Al lycopene 41 AchE i 4
AR AT I RRAR , B—VE My E 2 1 M A A T 1A
BRI R R AL R, 4R Oh BRI T ) 24 AL
il B A T 5T Y S IR AR

ERIPSPNE LS EiE A R L X N
2, ATHTINAT A S B ZE W PDS X/ 2% )
ez Re S BA R 4P 4E T, lycopene 1F i — i

SRPTEAL R FEPUIR IR YT O MU B AT ST 5 T 2
Bufg—E b, 5 PDS M H, lycopene DL HAf 45 1%
B AR Z SRS B AR IT R AN E, 2 A
52 WFFE 19 I 1 5 Rinal dil Ay Ifs FRAF 5T & 2L, 35
lycopene 35470 48 Ak 71 A4 £ A AT Fi B 2 5 DA JH0 i - 1)
S8 R JNE AR R s Kuhad M52 50 9IE 52 lycopene 1]
DL e i e A R 5 S YR DR K R 2 A iR 12 e
J1; SRR B lycopene HUA 4ERE O ik D BE Y
VEF  E 6T 5 T T st g v 0 A S B 45 2R 1
N, ST R lycopene X /0N BRI 8 PR 351 495 BT v
I A3 (8] 2 ) ICACRE A — i B BGEVENT, AR K&
PDS {12 3 (1 = F B ] FE AR AchE I 1, 1 > 5
Z/N U R EH X Ap 3R, S BEIB AR AKX B RE 5
G52 R B BT, AR A ST I e e
P2 TE R TR R, A JIE B P il KA i R TR, S R
PDS F lycopene S 7 [F] Hsf 8 £ % IH B8 RE 58 46 19 3 15
B3 AN AR VA R R TRE VAT A I Y o ii s PR TTo S 8

8% 3Lk

[1]  Rudakewich M, Ba F, Benishin CG. Neurotrophic and neuro-
protective actions of ginsenosides Rb-1 and Rg (1) [J]. Planta
Med, 2001, 67(6): 533—537.

[2] Sies H, Stahl W. Vitamins E and C,32 carotene and other
carotenoids as antioxidants[J].Am J Clin Nutr, 1995, 62:1315—
1321.

[3] Breinholt V, Lauridsen ST, Daneshvar B, et al. Dose response
effects of  lycopene on selected drug metabolizing and
antioxidant enzymes in the rat [J]. Cancer Lett, 2000, 15(4):
201—210.

[4] ELA. BRD X B =K LN F DR FREP). H A E T,
W00095-1110 5,11 H 10 H 1996.

[5]1 B E , X0Es A7, 45 A PERER IR RS IR B sk e [)].
HEAR R 2% 4 38,2009,24 (1) :92—95.

[6] ARHM ] A XU | S5 R A B0 2L I 3 AR X 2 4 /DN L
S AUALRE T WM [T]. 35 BROC 2 254 (BE 2 i) ,2006,32(6) -
968—970.

(7] SCHE, AR A28, 55 PDS X/ R A E 1 S S0 )
REH 03 2 ()], ob R & 36 5 50k, 2007, 13(4) :316—317.

[8]  Cottingham MG, Hollinshead MS, Vaux DJ. Amyloid fibril
formation by a synthetic peptide from a region of human acetyl
cholinesterase that is homolohous to the Alzheimer's amyloid—f3
peptide[J]. Biochemistry, 2002, 41:13539—13547.

[9] AR sk2EZE. ZWEARRT B (AchE) S B JE M HE K (AR) I AH H
KR EdFF,2004,16(1):11—16.

[10] Rinaldi P,Polidori MC,Metastasio A, et al. Plasma antioxidants
are similarly depleted in mild cognitive impairment and in
Alzheimer’s disease [J]. Neurobiology of Aging,2003,24 (2):
915—919.

[11] Kuhad A, Sethi R, Chopra K. Lycopene attenuates diabetes—
associated cognitive decline in rats [J]. Life Sci, 2008,83(3—
4):128—34.

[12] Eeszafi, B4, EIRBH 2. & 20 2 32/ B 35 38 3l g )
RS2 ]. B R A IS 2 2k, 2008 ,23(6) : 537—539.

[13] Hiroyuki Suganuma, Takaaki Hirano, Sachiko Kaburagi, et al.
Ameliorative effects of dietary carotenoids on memory deficits
in senescence —accelerated mice (SAMP8) [C]. International
Congress Series,2004,60 (12):129—135.

[14]  SRAH, gl 2  ARLLAN, 45, 2 2 ie AU ot 4 il st i K BRLIA
HIRE 1 09 52w K IR R BE AL (0] b OB A BE A AR
2008,23(4):305—308.





