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Effect of limonin on learning and memory ability and antioxidant capacity of natural apolexis rats
LI Lin-zi, HU Wen-min, TANG Liang, ZHANG Ling, ZHANG Li-jing, HU Zhi-hang,
CHEN Jian-guo, LIU Dong-ying, LIU Zhen, WANG Yin
(Zhejiang Academy of Medical Sciences, Zhejiang Hangzhou 310013, China)

Abstract: Objective This study aims to investigate the effects of limonin on learning and memory abilities and
antioxidant capacity of natural apolexis rats. Methods 18 months male SD rats was used as natural apolexis model, and
randomly divided into control group and limonin group (50, 150 mg/kg), and then continuous lavage for 6 weeks. At
seventh week of the experiment, the learning and memory ability were determined by Morris water maze, and the oxidation
and anti-oxidation ability was detected in rat serum and brain tissue. Results Different doses of limonin could reduce the
time of reaching the end and the total distance of swimming, the times through original security platform, the original
security platform in quadrant activity time and distance in space exploration test were significantly increased, and limonin
could reduce MDA and Lipo levels in natural apolexis rats serum and brain tissue, increase the SOD, GSH-Px activities in
serum and brain tissue and the ability of T-AOC in brain tissue. Conclusion Limonin could improve the learning and

memory ability of natural apolexis rats, improve the antioxidant ability of brain tissue, delay the aging of the brain function.

W75 B #:2015-09-26

ES4THH: AR (REER)REREFNMHRLRERIZ (2015F10014) ;3T HEH DA FAE SRR (2014ZDA004 ) ;T HEHREE
BRI (11-203) ;37T & RHETH B (2011F20038) ; #iT4 151 AFEHETE

EZBN :E#hTF § WAHAR HAFTaAEHERDFAHKEEESE  E-mail:lilinzil989@ 163. com

BEMEE:ZH K HMAA MAFZ@AERS5#-EXE  E-mail:wy3333@ 163. com



P v N A 5 R BT S A A2 > A2 E O B R TR

BT

Key words: Limonin; apolexis; antioxidant; learning and memory abilities; Morris water maze; anti-aging; health food

BEE N2 75 i 00 SE I, RN D 454 19 2
B H 2R W, AR R T 4ok,
¥ (aging senescence) J£ 8 A WRTEIE W KRB L &
AT L B AR B 3G, PILAR 7R IR b 3 2R B ) fg
THERZEAL G A R B, AT g e R
TEMARG T, SR MW R FENERZ
— NI RERR AT , 2 > L AL BE AR N T BE Y
— ARy, REAESE B & UESE AN M S rY 5 2] Flic 12
BE IS AFAE I W e R B 7 R N B AR
21 AC IR AL ZEAT T O S, R T —
TEVENE . HA R 2 N B LA U2 - 2 A A th
FARUE 22 Ak 1 B R AR L L & Tk i — SR AL B AR o
1956 4F , Harman # 1 5% A il 52 U0, RIS LK
Z B}, HAH TG MRS A B 2L (reactive oxygen species,
ROS) 197 434 Z , ROS BB R AT LA R i A9 i 4
A DT B R A g I 1) S R P L AR A iR B A0 0
P DNA FIZ&Hif& DNA DL K 5| 2 (A A ALt 2 itk
O3 F AW AR MIC P AL WS v ) B 4R A
AT A 2200 ORI N A T T A T
MO T B . AR R ROS AT 30l
TCWERE IR 0 35 th B AT BSR4 L T R 2 A
A5 W)y 21 L B E R A A i 22—

Frag e R (limonin) 3 44 ¥ AT N TR L R K B0 A
B, EEAFAE T 25 & PLAIBORE 09 2 FhAd 9 b, 4 501
TERHR R (Citrua) h & B 5 BRI R, bl
FRY B EAYURE T FOEE B R E
w0 37 Lk 2 Ik 948 A R Ak B B A T R ok A 2
WEAE R T R WA R R BT BRI AR
TefE S S S R R C(VC) 9 12.5 ~17.2
BRI S FAT R TE ko F AR 2 K L e
TCRE ) B WAHRIE , A 5 15 TR 0 A7 s R e 7 A
AUGE R R RITEALRE N Koo e I g
PEAT RS, DU #7468 3 38 B 0 A2 i 72 4 i e
et o

| HRS®
L1 b
LL1 K%y

SPF 9% 6 JA A HEPE SD SR 12 HL (AT i 180 ~
200 ¢,18 H #SHEE SD K 36 H A& 530 ~580 ¢
VY [TV BE 2 B B S B o [ 7 T
5 SCXK (#7)2014-0001 ], 4l 6 T VT4 B b2 B
T S0 [ A AT SYXK (M) 2011:0166) ], 5
i 20 ~25 C AN 40% ~T70%

11,2 FZAER SR

Morris 7K 2K B ( H [E B2 2% B} 22 B 25 W F 52 7 )
B tR A ( 35 B Molecular Device) \LP123 ¥ K .
R R R 248 .o,

FrigE T & (20140309-2 , 4fi fF 40. 9% , Wi 1T.45
TE 250k B A A BR 2 W) ), 2 18 K B I RE 150,50
mg/kg PIFN it . B e R & (20141125) (8
A ALY B AL (SOD) ik & (20140924 ) | %
(MDA) I3 & (20141124 ) 4 e H K 48016 9 i
(GSH-Px) Il & (20141124 ) | JI§#5 K ( Lipo) M X &
(20141015 ) . & #t A 4k fig 1 (T-AOC) Ml i &
(20141015 ) Y40t 5 R 50 2 BUAE Y TR ST o
1.2 ik
1L.2.1 By Kb

TR I PR R — R IR HEE SR i, A 0 i v
SOD MDA 7K~F-, 36 H 18 J] i it SD K R 4% AR
[ HE LT Y SOD MDA KSF-BENL S A 3 41, 435 A
F 4K 5 22 B R X B4 | Limonin 55 5 & 20 (150 mg/
kg) \Limonin fIi7) 20 (50 mg/kg) ,12 H 6 Ji i M1
SD R EWEMIEH X 4l . IE W4l A A HHE S
XFE 7K, Limonin &5 IG5 5 41 5 H #5245 740 0 52 3K
25, HEB AN 0.1 ml/10 g, i%E2E 6 J7] 4 JiJ5 #1725
iz he 3 R A AR A FR PR A I, R IR GG 2 e 2 &
12 h, 7 330 BCR i, 46 0 1fi 7 H SOD , GSH-Px 1% J)
HI MDA 5 it [] A T8 S RO A0 A i 2 288 (A K T 45
1) il 109% L2V 0 0 e i 4l 28 Tk (5 5
Wi2s ), SOD  T-AOC . GSH-Px { 77l Lipo MDA
i,

1.2.2 Morris 7K 2 8 47 R Ik 1 55

Morris [R]J% 7K 2 B 3 B i 18 A 55 8 K it ( E
£ 120 cm, 5 50 cm) MG & (HE 9 cm, &
27 cm ) 4, 7K 7S G o — BB AL S i
MURE %422, X5 g ) 1% s kA7 2 1 IR o 1l 30 B 7K
b PN 1 7K B BB Y €5, [ B KT = RO 5 R
1 em DAREGHCT- &, K IRAE HI7E (22 £0.5) C, %A
R AR A o BT & AR A5 1 56 A A ] R R
[

Bl 7 15 4R 15 550 F A6 M KR 2% > Rl
fCRETT o W4 AT, ik KR A B iFIK 2 min DL
N JE LR B . a3 iE TF R B, BEAIL N AR L7 LR
At 4 A ATK SRR — A~ 84 K BT [ 9t BE A K
IS T RO R F & 75 i 1) B 3k Bk v AR
WK EAE 90 s WARHKET- & 0% H 5 2F G145/
30 s, WRARIIC A 90 s 5 KRR BIF &, %15 B



R AR AR

CHINESE JOURNAL OF FOOD HYGIENE

2016 4F%7 28 #4551 1

10 s, g P 5 d, 8K H RERIUI% 2 K, &
T KA 2 ISV 5 1 R 1R DK G /Y 7 24 1
IO 2 K ) 4R & TR A ko

A EIE 7 W = o A O N Rl TR DA R 7R
HBmgeh., %5 dE, 2 kRikE 24 h 5, T4
T REBRFA AEE—A ATK S R BB K32
60 s N, R EAE HFR R IR (55 Br e 4 B ) 5 i
H AR B, 18k 28 R B
1.3 Gt Eorir

AT EL G 1T SPSS 17. 0 8K {4 4 11 I 43 #r , 3t
TR B 45 B R & £ 5 2%, 4L 1) 22 5 A R
ARBBLE R ¢ K5, DL P <0.05 N2 %A G it

2 H#R
2.1 Limonin X} [ %8 3 Z A K R 2% > iC 4268 1 1)
A

Fa 5 AR 1500 . fh 22 1.2 AT, 5 B A
X2 5 OE H 0 A AR, TR IR SR 4 RIF IR
PRI 3 RIF G i U Uk B PR 38 22 R A e it % &
M (P <0.05), 5 AX; 4] L 42, Limonin & 5
2 (150 mg/kg) MUk 55 4 K FF b W AR 301 il
VKR, Z5R A HKIT¥#E X (P <0.05);
Limonin iG] it 41 (50 mg/kg) 72 4555 5 KK
WITT R, MUIZREE 4 RIFURUIFTR K72 R R, ¥ 25 57
HHEITH#EX(P<0.05),

F 1 X HRFEEEAR R Morris 7K 28 B VR 095200 (2 £ 5,0 =12)
Table 1  Effect on latency of Morris water maze test in natural apolexis rats
g Limonin 7| & A A {ﬁﬁ(?ﬂ/s : :
/(mg/kg) EIRIPS %2R %3 R %4 R %S5 K
IE X B2 — 55.01 +22. 14 39.93 +15.96 36.29 +26.59 27.05 +18. 62 18.44 +11.21
FE RN HE 26 — 65.77 £31. 11 49.83 £27.79 53.90 £25. 61 51.00 £23.424% 34.05 +18.004%
Limonin &5 & 21 150 55.56 +22.43 44.47 £27. 16 38.50 +26. 87 19.40 +13.62* 17.51 £9.38*
Limonin 1% 7] & 21 50 49. 83 £27.90 42.41 £27.53 49. 87 £25. 88 39. 41 +£30. 54 21.93 £15.01

AN SIEFRM A LE P <0.05; AA N GIEW X MU L P <0.01; = Jy GHERIXS IEAL WAL P <0.055 =y G RIXT IR 4L AR P <

0.01;—> IG5 4
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Table 2 Effect on swimming distance of Morris water maze test in natural apolexis rats

405 Limonin 7] & B/ em

/(mg/kg) 1R H2 KR ®3 R %4 R %5 K
1E 5 X IR 41 — 713.05 £314.47  552.21 +198.89  472.55 £349.73  382.39 +253. 66 247.87 £ 140. 41
[LEABOpIEE] — 950.33 +437. 11 740.06 £396.50  804.00 +368.22° 794.35 £313.86%% 603.52 £349. 7142
Limonin 1 #] & 41 150 830. 13 +431.23  641.89 +374.89  613.69 £376.17  339.04 +245.34 "  302.27 +182.46*
Limonin ] & 41 50 705. 14 £366.35  558.74 £327.45  739.71 £387.39  542.32 +357.79*  343.29 +237.16"
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Table 3 Effect on natural apolexis rats in Morris water maze test

13 Limonin 7/ LRI s T B B %ﬁ%ﬁﬁ?ﬁzﬁbﬁa‘l‘ﬂﬁ %ﬁ%ﬁﬁ?ﬁzﬁj&ﬁﬁﬁ
/(mg/kg) /R S RNE 43t/ % BERE I/ %
1E X B4 — 10.31 3. 68 5.00 =2. 04 31.90 6. 28 42.64 £15.03
LR X B2 — 18.41 £8. 1844 3.33+1.72% 26.20 £5.89% 30.91 +8.52°2
Limonin 75 7 & 41 150 12.81 +£7.27" 4.92+1.68" 34.97 +11.66 " 42.67 £13.22*
Limonin £ 7 & 41 50 14.48 £9. 59 4.83+1.85" 31.39 £5.82° 41.67 +18.96 "

AN SIER XA L P <0.05; A AN SIER X IBA LLE P <0.01; « g GHR XS B AL P <0.05; = 5 R 4L AR P <

0.01;— > 7G5 4it
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Representative swimming paths of the different

Figure 1

groups on last day (day 5) in the Morris water maze test
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Table 4  Effect on natural apolexis rats in serum of SOD MDA  GSH-Px

- Limonin | SOD MDA GSH-Px
/(mg/kg) /(U/L) / (nmol/ml) /(U/L)

IE 5 X R — 183.07 £8.75 6.71 £1.33 1 065. 64 +68. 79

5T % 1 2 — 176. 14 +7.38% 10.52 £1.38%% 982.10 +101. 44

Limonin 7 7] & 41 150 187.77 £9.30 " 9.04 £2.10" 1107.62 +114.97 *

Limonin {71 & 41 50 181.26 +10. 99 9.07 £1.84" 1067.35 +67.06 "
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Table 5 Effect on natural apolexis rats in brain tissue of SOD MDA GSH-Px

a5 Limonin 7| & SOD T-AOC GSH-Px
/(mg/kg) / (U/mgprot ) / (U/mgprot ) / (U/mgprot )

1E K X B2 — 114.05 +22. 04 3.30 £1.00 423.26 +129. 31

AL X) R 20 — 99.45 +14.47% 2.61 £0.75% 353.40 £95.22%
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Figure 2 Effect on natural apolexis rats in brain tissue of MDA | Lipo
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