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hippocampal neurotransmitter of mice

CHEN Ronghe ZHUANG Yan YU Yiwen XIN Fan HUANG Hua
PAN Haojie RUAN Guohong

Department of Health Inspection and Quarantine Fujian Medical University Fuzhou 350108 China

Abstract: Objective  To explore the effect of three kinds of drinking water on
learning and memory and hippocampal neurotransmitter of mice. Methods Water quality
parameters including total dissolved solid ( TDS) total hardness oxygen consumed
(OC) sodium potassium calcium magnesium and metasilicic acid were measured for
pure water tap water and natural mineral water. A total of 60 ICR mice ( half male and
half female) were randomly divided into three groups and fed with pure water ( control
group) tap water and mineral water for 90 days. After learning-memory abilities were
detected with Morris water maze and passive avoidance test mice were killed and
hippocampi were removed immediately to measure contents of acetylcholine ( Ach) nitric
oxide ( NO) glutamic acid ( Glu) and gamma-aminobutyric acid ( GABA) and activities
of acetylcholinesterase ( AChE)  choline acetyltransferase ( ChAT) and total nitric oxide
synthase ( T-NOS) . Results Water quality parameters were higher in tap water and
natural mineral water than in pure water. On the first day of place navigation test the
escape latency of tap water group (69.15 +£50.87 ) s was obviously shorter than that of
pure water group (86.07 £44.03) s (P <0.05) and mice in tap water group chose
effect strategies ( 51.25%) more frequently compared to control mice (30%) (P <
0.05) . In the probe trial the swimming time of the targeted quadrant was significantly
longer in tap water group (28.44 +10.17) s or mineral water group (28.81 =
12.43) s than in pure water group (19.84 +9.59) s (P <0.05). In passive
avoidance test the training latency and testing latency were significantly longer in tap
water group ( 60.27 + 57.84) and (209.54 +121.41) s or mineral water group

(58.12 £42.52) and (271.40 £90.44) s than in pure water group ( 10.99 9. 40)
and (72.77 £67.51) s (P <0.05) as the frequency of electric shock and the
percentage of animals showing errors in tap water group (0.90 +0. 88) times and 50%
or mineral water group (0. 10 £0.32) times and 20%  were obviously less than those in
pure water group (5.00 +4.62) times and 90% ( P <0.05). Compared with pure
water group (8.53 £2.12) pg/mg prot and (0.94 £0.49) U/mg prot  a significant
increase of Ach concentration and a significant decrease of AChE activity were observed in
tap water group ( 11.18 £3.46) wg/mg prot and (0.41 £0.21) U/mg prot or mineral
water group (12.91 £3.91) pg/mg prot and (0. 54 £0.28) U/mg prot ( P <0.05) .
Conclusion Compared with pure water long-term drinking tap water or mineral water is
more beneficial to learning and memory of mice and it may be associated with a higher
content of hippocampal Ach.
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Ach.NO. o
Glu.GABA AChE.ChAT.T-NOS 0
1.8 2
SPSS 20.0 o 2.1
x 15 1 3 TDS. NEEEN
AN >
LSD- Kruskal -Wallis H > oC >
; X2 > o
Fisher : P <0.05
1
Table 1 Three kinds of drinking water quality mg/L
TDS 0oC
1.00 <1.00 <0.05 <0.01 <0.05 <0.05 <0.02 <1.00
82. 00 21.00 0. 88 8.77 1.26 5.35 1. 86 14. 37
199. 50 68. 12 0.16 15.26 4.44 19. 32 4.83 87.89
2.2 N 2.3 Morris
N 2.3.1
(6.77 +1.24) . 2 1
(6.36 £1.32) .(6.53 £1.94) mL/d (P<0.05),
(4.62+£0.92) (4.37 £0.73) .(4.33 =0.83) 2.3.4
g/d o o
2
Table 2 Comparisons of escape latency among different groups(n =20 x *s) S
1 2 3 4
86. 07 +44.03 71.06 £49. 58 71.98 +48.73 76.33 +49.46
69. 15 £50. 87 62.69 +45.58 58.02 +48.07 73.41 +48.99
71.76 £46. 38 69. 15 +48. 38 71.17 £50. 51 71.10 £50. 53
(1) P <0.05
2.3.2 o
3 1 2.3.3
(x> =7.49 P <0.05) 4 .
(
) ( (P<0.05)
) o 2.3.4 .
3
Table 3 Comparisons of search strategy among different groups
1 2 3 4
24 56 31 49 33 47 36 44
41 39 44 36 41 39 42 38
38 42 33 47 32 48 42 38
103 137 108 131 106 134 120 120
4
Table 4 Comparisons of spatial seeking ability among different groups(n =20 x +s)
/s /( mm/s)
19. 84 £9.59 1.35+1.46 66. 30 +35.30
28.44 +10. 17"V 1.70 2. 11 74. 56 +36. 37
28.81 £12. 43" 2.00+2.18 75.01 +36.37

(1) P <0.05
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2.4 (P<0.05) .

5 min (x’=7.62  19.80 P<0.05) .
5 .
Table 5 Comparisons of latency electric shock frequency and percentage of

animals showing errors among different groups(n =20 x +5)

/s /(" /5min) 1%
10. 99 +9. 40 72.77 +67. 51 6.50 £4.25 5.00 £4. 62 100 90
60.27 £57.84  209.54 +121. 41" 5.20 £2.70 0.90 +0. 88" 95 5000
58.12 £42. 521 271.40 +£90. 44" 5.50 +2. 46 0.10 +0. 321" 100 20
(1) P <0.05
2.5 (P <0.05) .
NO. Glu. GABA. T-NOS
6 . ChAT o
Ach - AChE
6

Table 6 Comparisons of hippocampal neurotransmitter content and its metabolism-related
enzyme activity among different groups(n =20 x +s)
Ach/ AChE/ ChAT/ NO/ T-NOS/ Glu/ GABA/
( pg/mg prot) ( U/mg prot) (U/mg prot) ( pmol/g prot) ( U/mg prot) ( wmol/g prot) ( pumol/g prot)
8.53+2.12 0.94+0.49 9.92+2.01 6.32+3.70 0.81 +£0.63 207.63 £104.04 194.62 +71.63
11.18 £3.46'" 0.41 £0.21'" 8.84 £3.58 6.49+2.94 1.11+£0.47 256.32+68.92 173.98 £49. 10
12.91 £3.91M 0.54 £0.28'Y 9.27 £3.23 4.75+2.89 1.07+0.29 210.52 +113.77 185.86 +48.86

(1) P<0.05
3 o
Morris N
5 min N
3
1 o
( ) 58
( ) 2.3.4
941
o ~ ~ 'Y ~
o Glu.GABA.NO
R N Ach
o Ach ChAT
AChE ChAT AChE
N Ach Ach
ChAT N

AChE o
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