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Effect of low dose soman on learning and memory and long-term potentiation of hipp-

ocampal slices in rats

KANG Jian-jie, LI Hai-di, XU Hai-wei, luo Jun, TANG Jun (Department of Physiology, Third Military Medical University, Chongqing
400038 China)

Abstract: Objective To study the effect of chronic low dose soman on learning and memory and long-term po-
tentiation (LTP) of hippocampal slices. Methods Rat model was established by corseautive subcutaneous injection
of soman (6— 10 Mg °kg71, s. & sigX 14) for 14 days for Morris water maze test. Long-term potential of synaptic
transmission was observed in CA 1 region by tetanization of the Schaffer-commissural pathway in rat hippocampal slic-
es. Results In the Morris water maze, latency to find a hidden platform was longer and the times of cwssing the
situation of platform and the time percent of swimming in northeast obviously decreased. In the experiment on hipp-
ocampal slice of rats in vitro by micwelectrode method, the generation of long-term potentiation was inhibited. Con-
clusion Chwnic low dose soman may cause an evident leaming and memory disturbance and decrease hippocampal
synaptic plasticity.

Key words: soman; learning; memory; Morris water maze test; long-term potentiation

[1.2

[3]

[4]

(Soman, O-1, 2, 2-trime th- . Morris
ylpropy 1 methylphosphonofluoridate )

’ ’ ’

, o (Long-term potentiation, LTP)
(AChE) ,
1
(0IMA1 69) .
(1976—), 7 1.1 %o
(0236875225 (Soman): 94. 6% ( ),

- 2002-10-08; . 2002-12-20 . 1% ,



s LTp 231
—20 C . 100 Hz 100 ,
1.2 SR3shdh 528 AR H] & » PSA 202
Wistar 30 ( ), 30 min LTP
(180+30) g, (n=10).6tghkg (n 1.6 %itz e
=100 10tghkg (n=10), kg PSA x+ts L LIP
. (IDy) 1he 7 1/10. v, SPSS11. 0
| B 14 d
, (2043) C 2
? ° Morri 2 KR A e
e . 14d
1.3 ZEF 3 i 55w ,
Morns 2 min,
9% cem, 55 em s 40 cm
25+£DC
SW.NW.SE NE ,  NE 20 em L
6 amX 10 em, 38 em ’ J6ighe  100ghs  3d (590
2 am. - O F1L07)s (9 7441 08)s, (3 4+
(Place navigation test) ; 1d 0 49 s( P~ 0, 05). ,
2 min, : (P< 005 101g/
4 s (Block), 4 kg (P<<005),6
(trial) . 2 min F*g/kg ) L
' 60 ontrol
(Escape latency) . 120 s s = Control
’ 120 s ’ - 50 e e l\ti
60 . =
. O (Spatial i
probe test) s . _j t
2 min NE 7
(2 min) &
L4 BD R a5
(ACSF. ! 2 3 4 5 6 7 8 9
o ' ’ Blochs
4°0 . 15 .
s 350 ~500 #m ,
_ 19
’ 3 min Fig1 Changes of escape latency in 9 blocks
ACSF s 95%0, +
S%COZ ) ACSF 1~-15 1 120s NE
mlmin 34+D C 60 min. (n=16,x*ts)
1.5 w# -'Eﬁi 3 9’:\_ AL }?, Tab1 The times of crossing the situation of platform and the
, 01"m percentage of time in northeast of the Morris water- maze
CA3 Schaffer ) 3~ 8 MQ. measur ed over71Ji0 s after platform removed from the
2 mol 1. NaC1 CAl pod (n76x )
CA1 Graup Times Percentage of time (%)
Contio | 11+1. 82 52.24+3.38
(Population spike, PS), ’ 6 gl 9. 80+ 1. 64 4.17+3.30 *
s 10 #g kg 7.20£1.48 45.15+3.00 *
’ 02 ms ’ *, P<C0.05 vs Contml
60% PS15
min 5 min (Population spike ampli- 2.2 3HE D CAl X LTP &9 %h
tude, PSA). 3 PSA (10024), 3 7. PSA



25

232
60 %%, LTR lh , LTP .
87. 5% (718). 6lglkg 4 PSA 20% L TP , LTP
lh  ,LTP 50% (4/8). i
b b
(P<005. 10 rglg 3 PSA
20%. LIP 10 min ’ A
° stron-
PSA 20%%s . LTP o ’ IO
37 5% (318), (P<005). , g (40~60#g°kg °d )
CA1  LIP . 6tglkg 10 g kg . 3~-5d ;
PSA 125%£13%  116% +£10%, LTP.
173% £ 1% ( P< 0. 05). 14 d . 14d (6~10 tg°kg ' °
CAl  LIP .2 dhH . LTP .S
b
200 [ —e— Control & 6 pg /kg —4— 10 pg/kg LTP (8] ’ °
180 ’
E oo 60 min 7 ( 0.016~16 LDy )
z oo r
3 ACSF s
< 1407
« CAl PS
? 120 ¢ EPSP, 3
100 ¢ .
80 o
- 15 0 15 30 45 60
(/' min N
M N
2 14 d Soman PSA o
Fig 2 Effects of soman (6~10!1g/kg s ¢ sigxX 14) on PSA of hipp- , M [ . 14 d
ocampal dices after titanic stimulation
, M N .
3 NM DA
[12
M
’ ’ ) LTP
° b °
. 6lgkg 10 Mg ke
b °
3d ,
H
’ [1] Metcalf D R, Holmes J H. EEG, psychobgical and newrological alterations
» 10 Iug /kg in humans with organophosphorus exposurd J]. Ann N'Y Acad Sci, 1969,

160C D 357— 365.

[2] Stephens R Spurgeon A, Calvert I A, efal. Neuropsychobgical effects of
long-term exposure to organophosphates in sheep dip[ J] . Lancet, 1995, 345
(8965): 1135—1139.

° 7d [3 Black RM, Clake RJ, Read R W, etal. Application of gas chranatogra-

phy mass spectteometry and gas chromatography tandem mass spectrometry to

s the chemical warfare samples, found to contain residues of the nerve agents

sarin, sulphur mustard and their degradation products [ J] . J Chromatogr

’ LTP A 19%, 662(2).301—321
’ ’ [4 Wolthuis O I, Varwersh R A, Behavioral changes in the rat after lov dos-
’ es of cholinesterase inhibitors J]. Fundam Appl Toxicol, 1984 4(2pi2).

s195—208



25 3
2003 2

ACTA ACADEMIAE MEDICINAE

Vol. 25 No. 3

MILITARIS TERTIAE Feb. 2003 233

Baille V, Dorendeu F, Campentier P, ef al Acute exposure to a bw or
mild dose of soman: Biochemical, behavioral and histopathobgical effects
[J]. Phamacol Biochem Behav, 2001 (69): 561— 569.
Blis TV P, Collingridge G L. Asynaptic model of memory: long-term po-
tentiation in the hippocampus| J|. Nature, 193, 361(6407): 31—39.
Amstrong D I, Osaka T, Murphy M R @ al. Blockade of hippocampal
long-term potentiation folbwing soman pretreatment in the raff J] . Brain Res
Bull, 1997 43(1): 117— 120

CAl
[J. , 1988 4(2): 156— 160.
Brian EM, Lucio G G Sheldon DM. Spatial memory mpaiment and cen

’ ’

tral muscarinic receptor loss following prolonged treatment with organophos-
phates| J] . Toxicol Lett, 1988 40(1): 42— 56

[ 10]

(11

[12]

Derek-Stong J. Alin V, Terty Js et al. Protractive effects of chronic
treatment with an acutely sub-toxic regimen of diisopropy lflurophosphate on
the expression of cholinergic receptor densities in rats[ J] . Brain Res
2000, 882(1-2): 9—18.

Viama G B, Davis LH, Kauffman F C Effects of organophosphates and
nerve growth factor on muscarinic receptor binding number in rat phe ochro-
mocytana PCI2 celly J]. Toxicol Appl Phammacol, 1988, 93 (2). 257 —
266.

Hai W T. Gudmun C. Inhibition by soman of NMDA-stimulated [*H]
norepinephrine release from rat orttical slices, studies of non- cholinergic

effect [ J]. Brain Res, 1998 787(D.123— 13L

(miF EZHE)

S E 45, 1000-5404(2003) 03-0233-01

A case of treatment of nervous system damage from acute arsenic poisoning with HBO

RIRE ( )

2000 4
s . 10 d

9 9 b 5 d ©°
(7 ); [} s N
3d , 2
s 60 min, 1, 7d. 2d .
b 5 d b .
’ ° 7 d b °
(A8203 )9 ’
95% ~ 97% s 24h
1~2d ,1~3 .
~ l ll b °
975—), . .
: (023)68755645
: 2002-04-15 :2002-063 1

400037

(3

. 2] ,
9 [3-]0
;@ .
. R459. 6; R745. 05 : B
. ’ . 59
[J. , 1997, 40(10): 566— 567.
7. . 1998, 21(4);277— 27.

Goebel HH, Schmidt PF, Bohl J. et al. Polyneuropathy due to acute ar-
senic intoxication: biopsy studieq J] . J Neuropathol Exp Neurol, 1990, 49
(2):137— 149.

(it TRESE)



