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Table 1  Effect of melatonin ( MLT) on passive
avoidance memory in mice treated with AlCl,

measured by step through test

Group/ mg* kg™ ! n Latency/s No. of error
Control 12 282 43 03%0.6
Model 12 185 98 % * 1.3%1 .27
MLT 0 .6 11 268 62" 0.5%0.8
MLT 3.0 10 274 £57° 03%0.7"
MLT 15 .0 11 284 138" " 0.3%0.6°

Mouse was treated with intracerebroventricular (icv) injection 2 puL
of artificial cerebrospinal fluid or 5 % aluminum chloride , once a
day for 5 d. At time , the given
intraperitoneally with melatonin or vehicle , once a day for 14 d. The
passive avoidance was assessed by step-through test on d 15 after the
last icv injection. x £s. = P <0.05, °° P <0.0l w model
group ; ¥ P<0.05, * P<0.01 w control group

the same mouse  was

2 MLT icv AICL

AlCl, d17, Morris

s

(P<0.01),
(P<0.01) ,MLT 15.0
(P>0.05). )
; MLT

Table 2 Effect of melatonin ( MLT) on place navigation ability in mice treated with AICl; measured by

Morris water maze

Group Latency / s
(mgekg ") Day | Day 2 Day 3 Day 4 Day 5 Day 6
Control 12 45 £20 41 £22 26 £22 27 £21 23 £20 22 16
Model 12 52 %157 53%17%% 49 1774 45 120" * 47 £18% 4 45 £19% %
MLT (0 .6) 9 49 £19 46 £20 42 £21 33+19° 7 29 %217 " 27%£20" "
MLT (3 .0) 10 49 17 41 £227° 39 %21 ° 28 £20° " 28 £227 " 24 %2077
MLT (15 .0) 11 50 £19 40 227 ° 30+23°° 28 £21°° 26207 " 2F17"°

Mouse was treated with intracerebroventricular (icv) injection of 2 pL artificial cerebrospinal fluid or 5 % aluminum chloride , once a
day for 5 d. At the same time , the mouse was administered intraperitoneally with melatonin or vehicle , once a day for 14 d. The place

navigation ability was assessed by Morris water maze on d 17 after the last icv injection. x 5.

group; " P<0.05, " P<0.01 w control group

" P<0.05, " P<0.01 w model
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(P<0.01), MLT GSH Px (P<0.05,P<0.01),
. MDA (P<0.05,P<0.01), MLT
A1C13
Table 3 Effect of MLT on spatial probe ability in
mice treated with AICl; measured by Morris water
maze
Group( mgekg™ ") n Lingering time / s
Control 12 27 £7
Model 12 14x4%7 AD >
MLT (0 .6) 9 20%5"° o .
MLT (3 .0) 10 234" AD
MLT (15 .0) 11 24%5" " o] ’
Mouse was treated with intracerebroventricular (icv) injection 2 pL [10] ’
of artificial cerebrospinal fluid or 5 % aluminum chloride , once a ’ ’
day for 5 d. At the same time, the mouse was administered . , .
intraperitoneally with melatonin or vehicle , once a day for14 d. The
spatial probe ability was assessed by Morris water maze on d 22 after »AD ° A
the last icv injection. ¥ £s. " P <0.01 w model group; " P ,
<0.01 w control group
> NFT
[6,11,12] . Ped [13] X NFT
3 MLT T SOD,
. s AD
CuZn SOD,GSH Px MDA
R NFT,
AD ter, icv
TSOD, CuZnr SOD, GSH Px
AlCl ,
MDA R 4. R
T- SOD, CuZn- SOD  GSH- Px ’
NFT( ),
[6]
Table 4 Effect of MLT on the activities of T: SOD, °
CuZn SOD and GSH Px and the content of MDA in » MLT
the cerebral cortex and hippocampws of mice treated .
with AlCl, Bachurin " , AF64 A
. SOD activity/ U* mg ™! MDA GSH Px activity/ (ethylcholine mustard aziridinium ion) 3 nmol
roup . S |
(mgrke ) n ( protein) nmol m_g U mg_ AD ,
TSOD  CuZmrSOD ( protein) ( protein)
Control 12 74 %25 63 +24 3.7%0.8 14 £4 ’ MLT
Model 12 45%12%% 40x12%*% 5141 .4%"% g1 £2 7% R .
+ + + +
MLT (0.6) 11 62 x28 55 126 4.6x1 .4 11 T6 ,N]LT AD X
MLT (3.0) 10 73%21° " 68%19°" 3.9%0.7" 12%6° . [14]
MLT (15.0) 11 73%20" " 66F20° " 3.9F0.6" " 14%6" " Bachurin i 14 d MLT, I >
-1
Mouse was treated with intracerebroventricular (icv) injection 2 pL 3 mgrkg AD
of artificial cerebrospinal fluid or 5 % aluminum chloride , once a R s MLT 3
day for 5 d. At the same time, the mouse was administered ke 1
intraperitoneally with melatonin or vehicle, once a day for 14 d. mg*xe ’
After the spatial probe test, the enzyme activities and the MDA MLT 15 mg* kg’l ,
content in the cerebral cortex and hippocampus of mouse brain were
determined. x £s. ~ P<0.05, °° P<0.0l w model group; K MLT AD - MLT
"% P<0.01 s control group N -5- ,
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EFFECT OF MELATONIN ON LEARNING AND MEMORY I MPAIRMENT
INDUCED BY ALUMINUM CHLORIDE AND ITS MECHANISM

ZHANG Zhang , YU Chang- xi
( Departnent of Pharmacology , Fujian Medical University , Fuzhou 350004 , China)

ABSTRACT: AIM To investigate the effect of melatonin on learning and memory impairment in mice induced by
aluminum chloride and its possible mechanism. METHODS Mce were treated with intracerebroventricular ( icv)
imjection of 2 pL 5% aluminum chloride solution, once a day for 5 d. At the same time, the mice were given
intraperitoneally melatonin 0.6, 3 and 15 mgekg ' , once a day for 14 d. The passive avoidance of the mice was
assessed by step-through test on day 15 after the last icv injection, and then the place navigation and spatial probe ability
by Morris water maze were tested. After the spatial probe test, the activities of total superaxide dismutase ( FSOD) ,
CuZn superaxide dismutase ( CuZr SOD) , glutathione peroxidase ( GSH Px) and the content of malondialdehyde ( MDA)
in the cerebral cortex and hippocampus of mice brain were determined. RESULTS Melatonin ameliorated significantly
the impairment of passive avoidance memory , the place navigation and spatial probe ability of mice induced by aluminum
chloride . Melatonin was found to prevent significantly the decline of TSOD, CuZn SOD and GSH Px activities , the
increase of MDA content in the cortex and hippocampus of mouse brain induced by aluminum chloride . CONCLUSION
The results suggest that melatonin improves significantly the leaming and memory impairment in mice induced by
aluminum chloride , and this effect may be attributed to its antioxidation .

KEY WORIS: nelatonin ; aluminum ; leaming and memory impairment ; Alzheimer’ s disease ; antioxidation





