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Abstract: To study the effects and mechanism of different extracts of Sonneratia apetala fruit on learning and memory
abilities of aging mice induced by D-galactose, the learning and memory abilities of mice were measured by Morris Water
Maze Test and the changes of brain nerve cells were observed by HE staining. The activities of superoxide dismutase
(SOD) and glutathione peroxidase ( GSH-Px) , nitric oxide (NO) content, and monoamine oxidase (MAQ) activity in
brain tissue were measured. The results showed that compared with the model group, the escape latency of the mice trea-
ted with different extracts from the S. apetala fruit was significantly shorter than that of the model group (P<0.05), and
the residence time of the target quadrant was significantly increased ( P<0.05) in the water maze experiment. Compared
with the model group, the brain nerve cell injury of the mice treated with different extracts was significantly decreased,
and the activities of SOD and GSH-Px in the brain of the mice were increased significantly ( P<0.05). The content of NO
and the activity of MAO in the brain decreased significantly ( P<0.05). Different extracts of S. apetala fruits can improve
the learning and memory abilities of aging mice induced by D-galactose. Different extracts of S. apetala fruits may reduce

the damage of nerve cells in the brain of aging mice and increase the endogenous antioxidant enzymes (SOD, GSH-Px)

Dy iRIoe A . DO SR R S ER U X 5 28 /N By ST TR A RE T s e S AL F 5 1535

activity, decreased brain NO content and MAO activity, which can increase learning and memory in aging mice.

Key words: Sonneratia apetala fruit, D-galactose, learning and memory, nerve cells, antioxidant capacity
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2012) . % ( Excoecaria agallocha ) 25 1 3k 15 1)
12-deoxyphorbol 13-( 3E, SE-decadienoate ) & 11 il
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{14 308 3k 75 R 30 28 A8 K (P <0.01) , BERL AL /N R
ZET B B (P<0.01) , 2B D2 3L s
LN 2 SRR ) B TR, A A A ST
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Hom, SAEMHEA R EEEZSF (P<0.01),
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Table 1  Effects of Sonneratia apetala fruit extracts on escape latency and number of traversing
platforms in aged mice induced by D-galactose (x+s,n=12)
HEEVE R

Escape latency (s) TEAR IR EL

205 Group Number of
B—K ETAUN H=R EHIPN platform crossing
The first day The second day The third day The fouth day

AU 32.97+4.77 15.73+5.96 22.70+7.18 18.13+£7.07 3.64+£1.22
Normal group
FERIH 49.56x11.23 ## 48.87£6.65 ## 53.77+4.48 ## 40.81+7.61 ## 3.03x1.34 ##
Model group
PR 2 39.46+11.24 21.74£7.99 #x 20.15+9.02 #x 17.86+7.67 #* 3.77+1.18 #x
Positive group
SEE-H 4 42.86+8.88 29.03+13.01 =3 20.27+8.17 = 21.57+3.42 s 4.21+0.92 ==
SEE High-dose group
SEE-L 4 33.41+8.87 =% 35.69+8.12 = 29.71+12.99 = 25.12+9.97 = 3.02+£1.07
SEE Low-dose group
SEAE-H 41 35.43+7.90 =* 32.11+10.15 =3 34.77+7.22 #x* 22.62+1.83 3.52£0.85 =3k
SEAE High-dose group
SEAE-L 41 39.92+4.71 22.70+6.31 28.87+2.78 #:x 16.17+3.93 s 3.39+0.94 =
SEAE Low-dose group
SBE-H 4 34.31+£6.94 == 32.78+10.16 =3 39.97+7.25 35.40+4.17 3.41+0.56 ==
SBE High-dose group
SBE-L 4 31.26+8.72 % 23.79+10.88 =k 24.45+8.04 #x 23.74+8.04 3.21£0.99 =

SBE Low-dose group

I S HAMLL, #5808 P<0.05, ##38K P<0.01; SEBAMI, « &R P<0.05, = &K P<0.01, FIF,
Note: # means P<0.05, ## means P<0.01, compared to normal groups ; * means P<0.05, #* means P<0.01, compared to model

groups. The same below.

2.2 BEHPMRMEPHEFENE

WFFERI LR B 2 i R ) BEA
[FIFEE 2240 AU (L F MR ,2016) , M 1A
S LA/ U PR 22 20 P AR S K A I 2 A
T, ASEIR 2 /) R Ao 2 200 i Y R R R
MMIRICE R 2, R 45/ BROE S B2 T IES D-+F
FUBHIE WU ZE 45 R AL . BHAE 2 /N RO &6 A7 /D i
DRAEAN N B P 25 200 10 45 44 15 M, SR W] VE
R 2/ N 2 A IR AE RS DL, SEE-H ZH /)N
el 0 FS IR S E 20 i Kt /D AR IS5 AR T, SEE-L 21
/NI B A A R AR I B AR RS R R
W] SEE BEA &k ok 35 5 & /DN B B0 iR 78 0 22 40 g 45

7, e g A5 ORI TR R . SEAE-H 41
7N EEURRG 5 Aol 220 240 L 25 40 TR BT TR ST A L A /L
SEAE-L £ /N B 345+t 28 41 i HE 5] 3% 55 2544
T, R W] SEAE &4 8% 19 B 5% S 300 i 308 4o 4
YA IR AL, SBE-H £H /N BRI 356 44 20 20 i i) Bt fi
T 0 G T, SBE-L 4 /)N UG #58 H B 20 £ IR
FERZ AN HES R 8%, KB SBE BEA SR Y &
JIN BB B 200 B R D -2 L R B0 i 2R 4
HEI =10 e 31
23 ZANBRRALMENXREIERUESER
SELEGZE RN 2 FiR, a5 A, SR 4
/NERUIE R SOD | GSH-Px i 77 i B ( P<0.01) ,
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e A S, B BRI, C. BHYE4L; D. SEE-H 41; E. SEE-L 4; F. SEAE-H 41; G. SEAE-L 41; H. SBE-H 4 ; 1. SBE-L 41,
Note: A. Normal group; B. Model group; C. Positive group; D. SEE High-dose group; E. SEE Low-dose group;
F. SEAE High-dose group; G. SEAE Low-dose group; H. SBE High-dose group; I. SBE Low-dose group.

F 1 S/ RRERES%PEE (HE, 200x)

Fig. 1

NO & Al MAO ¥ J; 8.3 F+ &5 ( P<0.01) , R X}
B L /N B 22 78 O D-2P2UBE S, /D RUB 8 A &
PR R 2 B L RE ) T B AR R A T R
oy, SR, BRPEZL /N BB SOD | GSH-Px
fiti % 1 RN (P<0.01) , NO & & F1 MAO 7% )
WEW D (P<0.01) , 3R VE fg A 20sE = & /)
SR EB T A BE . S REARLALAE X, SEE-H 41 Fil
SEE-L 41/ SOD | GSH-Px [ i 7 4 3 T &
(P<0.01) ,MAO 7 Jj 2 & ¥k /> (P<0.01) ,NO &
H SEE-H #41 & # )l /b (P<0.01) , SEE-L 1 i />
(P<0.05) , 3P SEE R 24 = 2 &/ R bt
AALRE Ty, Hm Al s TR RO, 58

Morphological observation of mice in each group (HE, 200x)

HIZHAH L, SEAE-H 20 NO & & Fl MAO & /1 L 3%
I/ (P<0.01) , SEAE-L 4 /) UK 6 SOD fif 1% 1
BEFE(P<0.01) ,NO &&= Al MAO 1§ H B & T
R (P<0.01) , 7B SEAE BEAT 8508 /0 7 & /N Ui
R EACRL A F W AR RO T R R R R

W SRR, SBE-H 4H /)N BUIK K SOD | GSH-
Px il % 71 . 3% 7488 (P<0.01) ,NO & & Fl MAO %
J1 W FEFEAK (P<0.01) , SBE-L £/ FUN &8 NO &%
A MAO 1% 77 . BE Ik (P<0.01) , £ W SBE fig
A R RRAR e 2 /0 BRI A Ak O B R
P R e A AL e T LA BE ) 5 AR A Tk
—EMEBKR,
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Table 2 Result of antioxidant indexes in brain of mice in each group (x+s,n=12)
SOD ¥ 1 GSH-PX Fi% /) NO £ & MAO i #1

2151 Group SOD activity GSH-PX enzyme activity NO content MAO activity

(U - mg" prot) (U - mg" prot) (pmoL. « g prot) (U - mg" prot)
25 141 Normal group 312.42+29.84 87.95+13.75 0.99+0.21 3.81+0.35
FEHRIZH Model group 195.24+15.63## 50.65+9.25## 1.47+0.45## 8.80+0.99##
FAPEZ Positive group 416.52+52.59 91.72+24.69 #x 0.80+0.15 s 1.89+1.17 s
SEE-H 4 SEE High-dose group 269.90+39.34 s 86.18+9.82 = 0.86+0.12 #: 2.68+0.86 *:
SEE-L # SEE Low-dose group 292.40+36.25 #x 82.04:+24.09 #x 1.1120.76 = 2.72£0.58 #x
SEAE-H 41 SEAE High-dose group 237.36+81.79 72.10+7.40 0.87£0.20 s 4.55+3.74 w3
SEAE-L % SEAE Low-dose group 354.76+64.62 #x 65.79+40.76 0.69+0.19 = 2.00+0.98 3
SBE-H 41 SBE High-dose group 334.98+51.88 86.82+28.64 0.72£0.16 s 2.78+0.92
SBE-L 41 SBE Low-dose group 227.22+67.20 53.71+16.36 0.47£0.13 s 1.10£1.07 s

3 W54 ®h

2 A I 2 I TR ) 3 RS T A SR (18— b
H R LRI, B R AN HARBLG , RN 45
TE A SRR AL AR A AL D AR VGE | & N
P BT R ARRALAE TR, HEr, H TR
R S R RIAR £ | 25/ BB M e 5 D2 3L
Wl EL A — L B B A0 3 S sh A G Oy ik,
AN T D2 RS, BRI ILE, 178
RGE, 22008 ) T R BRI /)N BRURG 6 SOD |
GSH-Px [ 1% 77 2 3 P K, NO & &5 1 MAO % 71 &k
ETE L PHEEXT KA R E e E ik b
R bR, BB ST T A ST ) AR AL R T A

A= R T B BRI i R P A R R AR 4 R
3, 51 R AR i 2L, 5 B A e A
WAL, Wik, A T A b E 2,
R ZALHI AT, B S F A LR I &
AR BE G AR R K MURB B BE ) TR LR
ER R AR A INIENEE S XN N $ 7
(X#4E,2016) . SOD Hl GSH-Px J& HLAA& N I8 it
SR, X BR A At By kA A LR A0
(LR S5 K AN Rk, AR 30 40 it e 7 S Ak L 5 B A
T EE VR (FRUEHESE 2017 ; 3 BL4E,2006)

SOD 17 1 40 i 4 1% 1% 38 i im B AIG, L0 v 5 4
B R IEA G, MAO J2& 3 A 5 28 n i, H
TRAE N SEERIEMEXR(SEE,2010;
F3i,2010) o, NO & — P 51 22 119 41 Jfd [7] 1 48 i N
FELL SR M &3 i, NO AT LA A #4800
X 24 1 B R ) S VL RN s AL 2 ST iR 2
&, BE TR, PR A RGP E NO AL
AWFFEIE I D-F FUWEEE T 5 /) BRUBE B ok i
T IO 52 5 S AN ) $2 U % 3 2 /N BRI 2 27 4l
1CE M R AR LA, Se 3 45 R R B oo e %
RSN R $E O 25 0T LA 3 b i v /DN BRI 2
] 5id1C e 7, 4 k3 2 /D B Morris 7K 28 B SE 5%
Ay SRV AR U], O S K AR H bR 52 BR 9 45 BRI (]
(P<0.05) , [A] B AT D22 fiff 5 3 3 B ) I F8 25 47 L 3B
T2 A X /) R 5 ) ARG T 2 — 25 % BT I U S
S RE P = 3 /N UGS SOD Fl GSH-Px i 1
71, B NO &5 MAO 7% 71 (P<0.05) ., LA 52
50 25 S 2 B JO I 22 L S AN ] 42 B T R 2
VB T 2 /DN U 0 2 0 B 8 47, v PR TR 4R
AL (SOD | GSH-Px ) ¥ J7, B A ik % NO & &t I
MAO i Sk 2 % D-2P 2L 8o &/ By 2% 2040
1CRETT . JCME S S LR 9 v 5 A e i A A
BRGNS, WA 2P i kA
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PR TR PUE PR R ST T R
PR B H AR T AR 8k 1 i 58 300,
S (2015) A i TCHEIE SR S 2 T 8 4
My R s AR A G W, DRI, R G 9 A SR R 5K
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