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e B R 5k B R G = AR5 A AR RIOR
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B gl O RUE L, B F AR R R 2 R R, 1) R, e R3S
LN R B 2 K2 a. b 22 B < b 38 I8 5 e — 1 5 A B 25 508, 70 5101205
2. RN R 25 A BRA T LM 5103853, MTTLL +F A ERE .M 5101200

W OEBW R FUER S U R S AR R A D B 4 B IR R (NE) (2 B (DA L5+
Bl (5-HT) ALY LB (SOD) FITA . (MAD) RS2 M. 735 % 50 HU/NRBEAL 2 0 X B 4 A RI 41 | FH
PEXT BR AL AR Tk R AL AN B R AL B X B AL Ah A 4 41 i WE B 45 T AICL (200 mg » kg™ ') BN AR R R
B2 50 dAE D RRA G EHRA/NR S HIHEE 5T 6 g - kg ' H0A EECR CER R RKOK S8 L B XS IR ZH /S B
BT 32 mg » mL ™~ IERL VG I, X IR 41 5 4 A AL 43 000 B 45 T S R R A B AR UK R A Morris 7K 2K B L IE AR 2
SR ICRE T o SR 1R RSCTBAH o3 - r b 2 R A I /N BT ZH 20 NE, DA M 5-HT % 5=, SR F 2% I 7 53 6 D 8 v I s
NEIZE R T SOD #l MAD (G PE. 2558 55X B Lo, B AL 20 /) B 326 ik v AR 00 Wl 25 38 i (P <0.05) , ZF IR AL .
FW P (P<C0.05) 414 NE.DA,5-HT & it 5 SOD #if ¥ 8 & T F# (P <{0.05) , MAD i & 2 7} i (P <{0.05) ;
SRR B, B X AR A A LR R AL AR R A /N R 3 s VAR ) B U (P <C0.05) , 5 B K B B
(P<<0.05) ;i 28 NE,DA,5-HT Y5 SOD {if 1 i 3 3 & (P <<0.05) , MAD 3 ¥ & 3 F A% (P <<0.05) 5 #h [
KA/NEAHA LR NE,DA,S-HT &5 SOD i P U] i & T 48 O R4 (P<<0.05) , MAD i ¥ 0] W AR T4 i R4
(P<C0.05). i A sl R 55 4k B sl K 45 0 380 B 8 v B0 A AL BE T, B8 8 00 e S b 0 368 IO 5 b R 39 3t 2 4
/N B ST IR ICRE 1 3R B R X 2 AR R Bl ST IEAZ R T RE B R A B R FAE R

SREEURD ¢ OV K 5 AT s/ B s B 2 b 420388 5 s 2% ST 1L g

FE S E S R285.5 MHEFRERD A

ZAEHR (Alzheimer’s disease, AD) JZ Z4FE AW H UL PG » 28t oA pl 28 R G R AT PR AR 5 R AR 7
X Bl 22 R e OB AT i 2 2D SEAZ B 00 VR AD RAE R E BRI E Y AN AD B R AE 5 G2 21 B0 2 il
35 J A 1 35 L 28 D) AH S5 . B e 28 e 28 5 T A0 A 25 BRI & (norepinephrine, NE) . £ B} (dopamine, DA) |
5-F2 i (5-hydroxytryptamine, 5-HT) 45, = LA 19NN BE T Rl 2 2T 10 1C RE T - 7 ik 28 23 1) AR 8 25 L s ]
SlEMZAMMETE T, 35 AD B & A Mk RSP A AL W) B AL B (superoxide dismutase, SOD) 5 N &
(malondialdehyde, MAD) 1] B £ [z WAL i S5 i 48 A K1 19 v iR
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RE 3 R0 AR R AR T e B A BRI R AR R i 1 88 5 /D BUG A 21 v i 223 0 3 KO s
S RACAT e I H BRI 4 W 5% R I sl R ] R O O i S R 5 A S i B L AR
He2z )02 Re AR a5 LD AR 58 DL =& 4645 (aluminum trichloride, AICL) §il{FE AD s #l,
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bl 5 A B il R B R X /DN B2 2 TR RE 7 i 2 2 2 e 48 5 B i A & SODL, MAD i 1 1 52
Sy UL B R 1 6 1 4 80 FH AR R A AR A

1 #RERE

1.1 31 %

6 A EE KM /N 50 H L HEME R BTt (35415) g, B i 2 25 K2 S2 36 s iy b0 B2 43L& 4% i
SCXK (¥)2012-0005. [ Hi 45 & Fk K.

1.2 RKFE5NE

LR TR T 43 R0 1 25 47 BR 2SR A, 72 S5 g HXA5C01, Zad o rb B2 2 K 2 52 6 45 38 e 0 A Ol
WFSE 51 5 58l 35 BE R 4 12 8k K Morinda Officinalis How. (8 T . BUiZ 4= [V 8 K RE 5y 200 g, S A
120 mLEFHK(EE 2 o B 8.5 h, B TZM 2 5.5 h, iy, 85 C T, R FH LK, & HPLC
ELSD 45 50 i 39747 2 5 =2.0 %0 . £F45 2015 AF Rin( v [ 2 L ) BER A7 0T 1 g b, 8 LIz v 30 (7 AR 48
ML AT BRA E] L 77 it 160503) 5 AICL CREET B AL TA R AL 7= it 5 :20160402) 3 £ Z & Y
SR N2 5 AR P 5 940200 5 3 B il R B R HETT RS A 250 T, A= 72 b 5 201105) 5 8%
e — A R AR 2 A2 R 0, 4 2 5. 20140417) : SOD, MDA IR 7 & (R 5t 8 i A4 W B A BR 2
1) 5 PR FEL A7 B 371 R A 2 8 ST MR 2 3% 1 (ESA /A Al Coularray Win TAES,) 3 R B 0 AL GBI S BILIk B2
AL EAT BR A T 5 XS225A B HL T3 1 K F (Bt 1 P <<recisa A H,d =0.000 1),BP<C211D & 1, 7 73 1 K F
(f& [ Sartorius A H) ,d =0.000 01).

1.3 BN BEELRY

5o Hog g BWI/INBUBENL 23 2 A T RR R 4 L 3 U0 R A L Bk X BECZH A8 AU 21 X B, B2 10 AR
i 2015 A QR E 2 3 ) , Bk R A A I AGE FH R 0.25 g+ kg s O FH 24 0 1 T A, 4% 2 1T R B /N
AN 6.0 g« kg " BRAT R4, 25 41/ BB RVEH 45 T AICL (200 mg » kg™ ') @7 B AR F R AL AL
MR 50 dAEEERA/NRTFAHES AICL FATAERKKED 6.0 g« kg D EEEERA/NRT
BEHBEH AICL JE4 TERE KK (6.0 g« kg D BHMEX A/ E AT AICL FAT 32 ¢+ L'l
PIPEIH (25 HTHL 5 R T 50 mL B i 0.9 Y04 B /K L Ll i 0.032 g « mL WO A 41 /N BT 55
H EFHEE AICL 200 mg « kg ' Je e B 254 BRER K 6 BR AL 45 T S5 AR B ER K B L4525 60 d.

1.4 Morris /KT EMEZ SIIBICEE S

Morris JK#EEKIE 20 cms i TFHE 1 em, KR (23+2)°C 35S 56 d TR, /DNERAKRREGZ5 1 h )5,
AZKH RSN R A K 2 17 6 e ds iy B )L 3% 22U 2RI 4 dL 2 R/ d BRI 60 5,60 s IR 4 2 °F
G BEREVERIRIIC R 60 s, IF G B G5 20 .58 5 d B SRR L B AR TR A K AL 10 SR/ BRTE 60 s N IR Tk
BT FNAE T 65 G2 B A6 45 B8 I ] B 2 Bk 5 (9 U8R
1.5 HPLC-ECD & MZE NE,DA,5-HT &

INEAT 2SI 25 R AR 24 b WSk kAR A L AR VK 65 b TR 0 B 0 4 AU ARATAE — 80 °C vk A T A .
ErE I E I N —80 C ukA Fh U /N A I ZH 4T 0.1 g LA 2 mL 0.1 mol « L' HCIO, ¥, TkKix T
FIMEAI B TFAEBOHL, T 4 CTF10 000 r» min "B.L 10 min, L EHER. BT 3 K BIES. T4 CF
10 000 r » min ' FRREG 10 min, OB IS 1) FIE AR HE M. 75 B NE, DA F1 5-HT X RS, T 5 2L
TRORE A 35 50T I 52 YR A5 T FHR it 7 YR 0 T R, 2 1 s o T 2 0 S R e TR L H B
1.6 ZSEZENEENME SOD,MAD &%

T /N BRI 22 ) S0 S A Ao A T A e R B B 5 O vk BT R AN R T 595 nm Ak T
E W B
1.7 SitZEHiE

K H] SPSS 19.0 B AFGe it 434, i B s A B = Fn o 25 (o =) R, AL 18] L R HT B IR 3R 0 22 43 #r s
PIE FL B R ¢ B3R L @ =0.05 i /K, P<C0.05 NN 25 B G it X
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2.1 BHEHMRFIEZENRMER
50k M B AR 2 /N Il 3 T RS A 3 B R R S O (P <0.05) 5 SRR A PR R T R
TR A BL R R A B At o 2 1l 3 T R 00 3% 3 44 L 2 ORI 35 i (P <20..05) . B 3 R 2/ B ik
SRR DR 0T I Ak AT T 2 B SO /N L B RO i TR B OR A (P <20.05) , AR AR 1.
1 E N B RN B MR8 (x )

Tab.1 Comparison of escape latency and traversing times among various groups(x *s)

4151 n HEHEVE AR/ s 8 18/ € U8/
X R 1 10 32.27410.65 2.504+1.05
FERIZH 8 45.86+11.75 1.0040.89"
FH A4 T 1R 20 10 34.34+8.48% 2.00+0.89%
A R R 4l 10 40.33+11.6829 1.87+0.822%
O KA 10 35.58+8.62% 2.33+0.8229%
G X R AR 1) P<C0.05; 5HEI4] Hgr 2) P<C0.05 ;5 Bk X IR H 4% 3) P<C0.05; 54t sk K 41

He# 4) P<<0.05.
2.2 RA/NR NE,DA,5S-HT SENELE R
5%t R4 e, B2 /N BRI I 41 21 NE,DAL5-HT & &8 5 350 /0 (P <<0.05). SR8 4 [ #, H% XF
MRZH AR R A L 3R 3 R4/ BRI 4120 NE,DALS-HT & 235 5 218 i (P <<0.05) . BH M X F& 20 /)N B
HZ NE.DA,5>-HT SR BESH TAEEKHAP<<0.05);NE, DA FEIE & THh B KA. 5-HT &9
AR TR LR R4 (P <<0.05) Eh L R 40 /N BRI 41 20 NE,DALS-HT & &8 B i 5 T4 B s K 4 (P <<0.05).
gER L 2 &1 A 2.

0.25

ONE/ (1 genl ™) ODA/(ugeml ™) | 5-HT/(pgeml. ™)
0.20 |
-
E =
% 015 l
=
N
2010
i)
\-)[‘j
0.05 |
0. 00
XTHEZH HALZH FOPEXSHRZE  AREERE  ShESORA
417
B SE/ANRINALNE, DA, 5-1T 7 8 A
I'ig. 1 Comparison of N, DA, 5T in brain tissue among various groups

K2 HRAMNBRKEALSL NE,DA,5-HT 2B (x*5)

Tab.2 Comparison of NE,DA,5-HT in brain tissue among various groups(x xs)

4157 n NE/(pg + mL™1) DA/(pg + mL™1) 5-HT/(pg + mL™")
Xf B 20 10 0.121+0.012 0.209+0.015 0.15340.019
FEARIZH 10 0.096+0.011" 0.140%0.020" 0.118+0.018"
FH 4 Xof R 2 10 0.14340.022% 0.20240.0262 0.14340.0092
A R 4l 10 0.11740.00829 0.171£0.0112% 0.14040.0162%
NI SNE 10 0.13040.0102% 0.18540.0082% 0.16740.0262%

W E XA 1) P<<0.05; 5HITA] L 2) P<T0.05 5 5 B X IRAL He A 3) P<<0.05; 5 4E Bk R 41 e #% 4) P<<0.05.
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1.NE;2:DA; 3. 5-HT.
Az SREORTIE B RHTRAL C: BAL ;D PR IRAL S E: ZEEERAL e SR

[§ 2 HPLC-ECD i [
Fig.2 Chromatogram of HPLC-ECD
2.3 &4H/NR SOD,MAD & 1 | 45 B
5T BRZH A BB /N BB ZH 21 SOD TR 1 1835 B AR, MAD T 14 1235 T8 (P <<0.05) ; SRR ZH 8K
A PR R A R CURR K2 | B B 2 /N BUR 4H 20 SOD 145 1 &k 28 T 55 - MAD 36 P i 3 B AR (P <<0.05) R LRl K
H/NRIGZH 2L SOD I PEIA 8 25 T4 B K4, MAD 35 M W 541K T 4F (U8 R 2H (P <<0.05) . 45 5 L35 3.

RIS B

AR (Alzheimer” s disease s AD) 1Y & i ML 52 2%, BF 58 K B, AD B9 & 2B SHLIK SR TR 1948 AF
KLRIT RS BUE R AR IR R A A R T A 1 SR IR O A o AU N L 4B A3 el 2 4 L ) 4 A B
AU R M VEAR Th 85 19 7 55 5 6 0 /0 U SO0 9 O 14 0 2 e L R AT R VR M iR L AR AR iy | S
S AR A A T AT R B R e SRR Y T VR AR I AR A R SR WD R 2 /)N B X R L L Bk sl v AR
IR 25 A8, 2 BT 5 OB 35 /b i 2 20 Bl R b 2233 BT NEL, DAL S-HT & & B 3% 0 /b, [7] 2 2% Sk
S5 S U =GR R 0% 38 A 0 T B 2 b 3 ST /) BB 8 R 4
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K3 HBAHMNRKALR SOD.MAD iFHEL B (xr+s)

Tab.3 Comparison of SOD,MAD activity brain tissue among various groups(x £s)

205 n SOD(U * mg * prot 1) MAD(nmol * mg * prot™ 1)
Xf BR 20 10 115.90+14.31 5.1440.92
T5E 7 2 8 45,26 +6.42" 11.52+2.53"
F P %o 1 28 10 104.84412.542 5.7340.782
R 10 78.20+13.982% 7.70+1.052%
R R 10 96,334 14,2520 6.640.71290

S IR A 1) P<<0.05; 5HOM A Hogr 2) P<<0.05 55 PP X IR 4H He 4% 3) P<<0.05;
5A4: BECR A e 4) P<<0.05.

R Y 27 2T AR AZ 3 AR R N 2 R B 25, Hrh A AR BN R Bl 42 4 BT NEL DAL 5-HT 4%, Ho3 K
PR 4% B R HLAAR A 10 AZBE Y ONE FI DAY B 5 7E IE B BN R AR IR IC 2 S TR L 5-HT 2 5
VAT 4 BRI 2 ok 2 3 O R ) 24 A R T D R KT XL (9 4% S 0 I R D R T AR T ik 4 2
5 I 20 NELDALS-HT 45 B i 8 28348 ot 75 i 52 10 35 PR R AR L35 /KO A D 2 B0 ~J ie 12
RE 7 B ik AS A ST 25 2R R, BHME X BRZE A TR OR A, R R R 4/ BRI 41 20 NE, DAL 5-HT & /K- U]
B TR /N B 5T AESE — 80 . SOD E AL b i Bt S0 Ak 9 - 8 5 35 B el 56 B 4801k 458 05 1 1 D
MAD J2 4 Ak 0 38052 1 3k 7 o B 5 3 Ak 108 77 0 o AL AAR O J5it o 4 A K P 8 e JHG T e 0 4 i 458 s
F ORGSR R, SRR LA, BH T R A AR B R AR R B R AL/ BRI 4121 MAD % f K
WREAR, SOD % f /K- B i T 3R WY EL R K 5 3h L ok 32 ) B 25 AT A A VR T L BB % 4 = T A W ok
- I BR AL T i S 0 A0 HE T L R R R U K 4R W R e B B B AR PR L I = S A R
5 1 3k 4810 S AT ST 77 0 X Ao 28 R 450 40 12 v I 20 0 R e SIS b 28 088 B K - B AD BB/ L
2JiCCRE ) R W R /N B 42 NE,DALS-HT & &85 SOD i M W % o T4 Wk R4, £8 5l
AR RO S IOR A T U ST A M W R TR R R R e B e S R ARVRAE R T
M UG e A K e o AT SR IS B 43 5 1 T ey o DA 344 58 BT 480 A A JH L O 32 8 /N BRI 2% 20 id 12 g L 25
AR AR R R TR R M R B R T AR A RE T R PR SIS A 2t T R B S S AR R R/ B
2] 0L RE Ty WA T T R R XS S AR R /N B 2D 1C A2 BE ) RE BIGE VR T e 00 T AR UK.
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Effects of Morinda Of ficinalis and salted Morinda Of ficinalis on learning and
memory ability of mice with alzheimers disease induced by aluminum trichloride

la.b

Kan Haifeng'",Xiao Fengxia'®,Li Yubang',Chen Jialan',Song Xiaoxin'",Liu Fei’, Ye Fengying®

(1.a.School of Chinese Herbal Medicine;b.Pharmacy Department, Ersha Island Branch of
The Second Affiliated Hospital, Guangzhou University of Traditional Chinese Medicine, Guangzhou 510105, China;

2.Guangdong Hexiang Pharmaceutical Co.,L.TD,Guangzhou 510385, China;3.Guangzhou Red Cross Hospital, Guangzhou 510220, China)

Abstract: Aims To investigate the effects of Morinda Officinalis and salted Morinda Officinalis on noradrenaline
(NE) ,dopamine (DA),5-hydroxytryptamine (5-HT) ,superoxide dismutase (SOD) and malondialdehyde (MAD) in brain tis-
sue of Alzheimer model mice. Methods Fifty mice were randomly divided into control group, model group, positive control
group,Morinda Officinalis group and salted Morinda Officinalis group. In addition to the control group,the other groups were
given AICIL; (200 mg *» kg ') by gavaging for 50 days to establish Alzheimer’s disease model. Mice in Morinda Officinalis

' of water extract of Morinda Officinalis group and salted

group and salted Morinda Officinalis group were given 6 g * kg~
Morinda Officinalis by intragastric, Mice in the positive control group were given 32 mg » mL ™' piracetam by gavage. and the
control group and the model group were given equal volume of normal saline. The study and memory ability were tested by
Morris water maze method,and NE, DA, 5-HT contents in the brain tissue were detected by HPLC-electrochemical method.
SOD.MAD activity were detected by Coomassian lianglan assay. Results Compared with the control group,the escape latency
in model group was significantly increased (P<C0.05) ,crossing time was significantly decreased (P<C0.05) ,and NE,DA,5-HT
content and SOD activity in brain tissue were significantly decreased while MAD activity was significantly increased (P <C0.05).
Compared with model group.the escape latency in positive control group,Morinda Officinalis group and salted Morinda Offi-
cinalis group were significantly decreased (P <C0.05),crossing time was significantly increased (P<C0.05),and NE,DA,5-HT
content and SOD activity in brain tissue were significantly increased while MAD activity was significantly decreased (P <C0.05).
The NE,DA,5-HT contents and SOD activity in brain tissue of salted Morinda Officinalis group were obviously higher than
those in the Morinda Officinalis group (P<C0.05),and MAD activity in brain tissue of salted Morinda Officinalis group were
obviously lower than that in the Morinda Officinalis group (P <C0.05) Conclusion Both Morinda Officinalis and salted
Morinda Officinalis can improve the learning and memory ability of Alzheimer model mice by improving the antioxidant ability
and increasing the content of monoamine neurotransmitters. The improvement of learning and memory ability of salted Morin-
da Officinalis in Alzheimer model mice was significantly better than that of Morinda Officinalis.

Keywords: Morinda Officinalis; Alzheimers disease; mice; monoamine neurotransmitters; learning and memory capa-
bilities
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