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Pattern and dynamic changes of spontaneous discharge of hippocampal neurons induced
by morphine in rhesus monkey

ZHU Zhi-ru, SUI Jianfeng, GAO jie, XIONG Ying, ZHANG Chang-cheng, ZHANG Guang-hui, LI Xi-cheng (Department of
Physiology, Third Military M edical Univesity, Chongqging 400038, China)

Abstract. Objective To obsewe the effect of morphine on the pattern of spontaneous discharge of hippocam-
pal neurons in rhesus monkey. Methods Changes of the spontaneous discharge of hippocampal neurors induced by
morphine in rthesus monkey were analyzed and confimmed by a mathamatic model. Results Changes of the rhythm
pattern of spontaneous discharge of hippocampal neurons induced by morphine were found. The morphine effect
could be inhibited by naloxone. Four kinds of changes were found. All these phenomena could be simulated from a
neuwn dynamic model involving sodium current, potassium curent T-type calcium current, sag current, persistent
sodium current, A current, leak current and applied current. Conclusion The rhythm pattern can be modified by
Na' channel and K channel and A current channel of their neurons.
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A: The periodic transition from period one o period twos B: The periodic transition from period one to integer muliples thythm; C: The periodic
transition from period two to integer muliples thythm; D: The periodic transition from period two to nonperiodic thythm; E: The periodic transition
from nonperiodi ¢ rhythm to period one induced by naloxone
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Fig 1 Amplification of one part of the return map induced by morphine
2.3 AR s 2A, A s g. A2 ms/em?, Loy
L, —0.8 1A g, 80 ms/m? . —0.45~—1.8nA
, A 1 2.3 mslem? 2
s 1 2 s 2B.



3 ) 239
f [ B £
0 A g | l [ N |
_ = — | | S z
= E [ I ’ s ‘ -
= -40 i L -40| = i .
_3‘ 3 | é \ | 1 = a0 [ ‘ : :
Z 60! -y = [ !
| =]
- R0 — -850 S0 Y — e
0o 20 60 1 00 0 SO0 1000 1500 2 000 0 SN 1 000 1S 2 D00 fonl O 003 00d 005 006
Tinwsl 07 s b Pionef ¢ 7/ oas ) Fimiet # win | h
A: The transition of discharge pattern from period-one to period-two pattem; B: The transition of discharge patternfrom period-two to integer multi-
ples; C: The trarsition of discharge pattem from period-one to integer muliples; D: Attractor orbit
2
Fig 2 The transition of dischargepattern of membrane potential induced by change of parameter
g S5.0mslm’ I, —0.8nA, g, 230 100 ,
ms/em? s
s 2C. s h , 1
. +
’ 2 ; Na
2D.
b
3 s 1 .
’
A ’
’ )
. s (
s 4 . . 20 80
1 20 1 2 ’ %
. 1 . ISI
’
[ -
’ . . 1995, 26(2); 137— 140,
° ° [2] Hiffman R E Shi W X. Nolinear sequence-dependent structure of Nigral
[ 6 ~9] . K" . dopamine neuron interspike interval fire pattems J]. J Biophysical 1995,
+ Lok . )
K , Na .Ca M 128— 137
(10 [3] , . [M]. : .
’ ° 1995 401— 404.
’ [4 Wang S J. Multiple dynanical odes of thalamic rely neurons: thythmic
, burding and intemmittent phase-locking[ J] . Neuroscience, 1994 59 (1),
+ + 16— 321
. K .Na 3673 ) )
[5] Hutcheon B, Miura RM, Yarom Y, ef al. Low-threshold calcium cumrent
’ and resonance in thalamic neurons; a model of frequency preference J]. J
. Neurophysiobgy 2002 71(2): 583— 594
. [6] , , .
[J. » 1995, 47(3). 253—258
[7] Biser P'S, Thayne K A, Fleming W W. Na'-K" ATPase alpha-subunit
’ h isoform distribution and abundance in guinea-pig bngitudinal muscle /myerr
. teric plexus after exposure to morphing J| . Brain Res, 2002,931(2): 186
, —193.
h [8 Arguelkes CF, Tomes I, Joge E. Peripheral antinociceptive action of mor-
° phine and the synergigtic interaction with lamotrigine[ J]. Anesthesiology,
° ’ 2002, 96(4);: 921— R5.
A B . [9] DiSok F, Guera L. Bagorda A. Naloxone inhibits A6 cell Na” HT ex
A ( change by activating protein kinase C via the mobilization of intracellular
calcium[ J|. Exp Nephrol 2001, 9(5). 341— 348
)s B ( )s
[ 10] , s s
’ [J. , 2002 24(2); 15— 157
+

(%3F  EH 1)



