BIBLID: ISSN 0253-9756

Acta Pharmacologica Siuca W B #2 43H

1997 Jul; 18 (4): 341 - 344

Modulation of phosphatidylinositol turnover on central nicotinic receptors
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ATM: To study the modulatory effects of
phosphatidylinositol ( PI) twmover on nicotinic
receptors in CNS, and to study the relationship
between, brain nicotinic receptors and Pl turncver.
METHODS: Effects of inositcl phosphatase
inhibitor lithium chloride ( LiCl) and muscarinic
receptor agonist oxotremorine {Oxo) on nicotine-
induced convuolsions were investigated in mice.
RESULTS: The effects of nicotine for producing
convulsions were modified by LiCl 2,5 — 10 mmol -
kg1, revealing the convulsive effects of nicotine >
0.8 mg-kg™ ! were increased by acute pretreatment
with LiCl rather than oxotremorine. Mice were
given LiCl 5.0 mmol kg ™! once a day for 7 d, the
EDsp value of nicotine for producing convulsions was
increased from 0.58 to 0.97 mg-kg !, suggesting
that the sensitivity of central nicotinic receptors for
mediating convulsions was decreased by chronic
treatment with LiCl. CONCLUSION: The
functions of ocentral nicotinic receptors were
modulated by PI turnover.

Phosphatidylinositol {PI) turnaver is involved
in the signal transduction of membrane receptors
coupled o GTF  hinding
experiments have been reported to study the

proteins. Few

relationship between brain nicotinic receptors and
phosphatidylinositol turnover.

Inositol  levels in  rat cerebral cortex,
hippocampus, and submaxillary gland rather than
striatum, were increased by acutely repeating doses
of nicotine, which was prevented by nicotinic

receptor  antagonist mecamylamine, and was

reversed by inositol phosphatase inhibitor lithium
chioride (LiCI)M#,

nicotine  enhanced  Tiscarinic

Chronic repeating doses of

receptor  agonist
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carbachal-induced inositol monophosphate accumula-
tion in hippocampus rather than cerebral cortex and
(23, 1t is assumed that there may exist a
central

striatum
subtle
receptors and PI turnover.

relationship  between nicotinic

Central nicotinic receptors were suggested to be
responsible for nicotine-induced convulsions  in
mice'?1. The modulatory effects of LiCl or
oxotremorine (Oxo ), which modified central PI
turnover through decreasing the degeneration or
stimulating the formation of inositol-1, 4, 5-triphos-
phate, on mnicotine-induced convulsions were
observed,

phosphoinositide metabolism on the functions of

to demonstrate the modulation of

brain nicotinic receptors in these experiments.

MATERIALS AND METHODS

Drugs { — ) Micotine base was purchased from Merck
Co; Ono and LiCl were purchased from Sigma Co. These
drugs were dissolved in saline solution. The injection volurme
was 10 mb. kg™ ! body weight.

Mice Swiss mice, & . weighting 16 - 18 g. were
provided by the Laboratory Animal Center of the Academy of
Military Medical Sciences.

Nicotine-convulsions Each mouse was placed in a glass
jar. diameter 20 am.  After 1w iojection of nicotine, the
intensity of convulsions was determined on a scale of 1— 7
1) gustatory movement and scratching; 2) tremor; 37 head
bobbing and backward walldng; 4) rearng and clonus; 5)
falling on its side; 6) whole body jerks; 7 ) clonic-tonic
convulsions, or hindlimb extension and death!™.

Oxo or arecoline indoced tremors and salivations Each
mouse was placed in a separate jar (15 cm~ 15 cm > 15 am).
After sc injection of Oxoe or arecoline. mice showed gustatory
movement. head bobbing, which
developed inte tremors of the whole body accompanied by
lacrimation and salivation. The tremors ended with wealmess
and immobilization.

Median effective dose Five doses were employed m
groups of 5 — 10 mice each, to esiablish the dose-response
relationship. The computer Bliss analysis was applied to
determine the median effective doses {EDy ? and its 95 %
confidence limits { Clgs?, curve slope (&) and correlation

scratching, rearing,

coefficient (r).
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RESULTS

Effects of LiCl and Oxo on nicotine-induced
convulsions Mice were pretreated with LiCl 2.5,
5.0, and 10.0 mmol + kg~! sc 30 min before
nicotine. the dose-response relationship of nicctine
for producing convulsions was modified. The &
values were increased, but the Ells, values were not
puich altered. The convulsive effects of nicotine
0.8-1.0mg kg™ '( >EDs,) were more potent in
LiCl-pretreated mice than those in naive mice.
This indicated that the sensitivity of central nicotinic
teceptors to nicotine at the large doses for mediating
convulsions was the acute LiCl
pretreattnent.  If the mice were pretreated with
LiCl 5.0 mmol - kg ! sc 24-h before nicotine, the
dose-relationship  of producing
cenvulsions remained vnchanged. The effects of
LiCl on nicotine-induced  convulsions  were
reversible, which disappeared 1 d after sc injection
of LiCl.

Mice were pretreated with Oxo 0.05, 0.10,
0.20 mg-kg ! sc 30 min before nicotine, the dose-
response rtelationship of nicotine for producing

increased by

nicotine  for

convulsions was not changed (Tab 1).

Mice were pretreated with LiCl 2.5, 5.0,
10.0 mg kg ! sc 30 min before nicotine, the dose-
response relationship of Oxo for producing tremors

was modified. The values of EDs; were decreased.
The effects of oxotremorine at EDg for producing
tremors were more potent in LiCl-pretreated mice
than in naive mice. If the mice were pretreated
with LiCl 10.0 mmol-kg™! sc 24 h before Oxo, the
dose-response relationship of Oxo for producing
tremors was unaltered either. The modulatory
effects of LiCl in Oxo-induced tremors were also
reversible, and disappeared 1 d after sc imjection of
LiCl (Tab 1).

Effects of repeated doses of LiCl on nicetine-
induced convulsions Mice were pretreated with 5
nmol *kg ™! sc once a day for 7 d, 30 h after the last
st injection of LiCl. the mice were challenged with
nicotine, the EDg; value of nicotine for producing
convulsions was increased from 0.58 to 0.97 mg
‘kg™!. The convulsive effects of nicotine were
decreased by the chronic pretreatment with LiCl.
On the other hand, the EDgy value of arecoline for
producing salivations was increased from 3.86 1o
5.70 mg+ kg '; The effects of arecoline at EDs,
producing  tremors and  salivations were also
decreased by the chronic pretreatment with LiCl
(Tab 2).

DISCUSSION

Incsitol-1,4,5-triphosphate  (IP;) is a key

Tab 1. Effects of pretreatment with LiCL or Oxo on nicotine-induced convulsions or Oxo-induced tremors in mice.
“Interval between pretreatment and nicotine or Oxo. *P>0.05. P <0.05. “P<<0.01, vs control.

Drug PretreatmemDuse Interval /h™ EDso(Clos/meke ) b 4
Micotine-convulsions
Control - - 0.64 (0.57-0.71) 7.2 0.96
LiCiAmmol - kg ™! 2.5 0.5 0.59 (0.45-0.73)° 14.5° 0.99
5.0 0.5 0.62 (0.53~0.71)° 10.5° 0.99
10.0 0.5 0.71 (0.61—0.81)" 12.5° 0.98
5.0 24 0.77 (0.63~0.91) 7.2 0.94
Oxo/mg kg ! 0.05 0.5 0.57 (0.43~0.71) 7.00 0.9
0.10 0.5 0.59 (0.42-0.76)* 5.6° 0.86
0.20 0.5 0.67 (0.55-0.79) 8.2* 0.94
Oxotremorine-tremors
Control - - 0.112 (0.096 — 0. 128) 8.1 0.99
LiCl/mmol < kg ™! 2.5 0.5 0.074 (0.065—0.083)° 15.4° 0.99
5.0 0.5 0.077 {0.056 - 0.098)° 5.6" 0.98
10.0 0.5 0.051 {0.038 - 0.064)" 6.2° 0.95
10.0 24 0.114 {0.093 -0.135)" 7.2° 0.95
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Tab 2. Effects of repeated doses of LiCl for 7 d on nicotine-
induced convuksions or arecoline-induced tremors and
salivations in mice. *P>0.05, "P<0.05, “P<0.01 ws
control .

EDg{ CLys ) rmg- kg ™! f r

Pretreatment

Micotine convulsions

Control 0.58 {0.48 —U.68) 6.0 0.94
LiC1 0.97 (0.80—1.14)° 5.7 0.99
Arecoline tremors

Control 3.88 (3.48-3.92) .3 0.97
LiCl 4.34 (3.12-5.56)" 4.6 0.94
Arecoline salivations

Control 3.86 (3.44-4.28) 8.6 0.99
LiCl 5.70 (4.27-7.13)b 5.6 0.98

intracellular messenger, which is produced from
polyphosphatidylincsite  decomposition, and  is
broken down inte incsitol and phosphates.  The
later process is catalyzed by inositol phosphatase,
and can be inhibited by LiCI*). 1In
experiment, the decomposition of 1P; was inhibited
by the pretreatment with LiCl, consequently, the

central effects of 1P3 accumulated by muscarinic

the acute

agonist Oxo and mediating tremors were enhanced.
Swumnilarly, the convulsive effects of nicotine at the
large doses were also enhanced.

In the chronic experiment, LiCl was chronically
injected to deplete the inositol of brain and
submaxillary gland. which resulted in a decrease in
the f{ormation of polyphosphatidylinositides.
Finally, the accumulation of 1P; stimulated by Oxo
was prominently decreased. That was the reason
why the sensitivity of muscarinic receptors to Oxo
for producing tremors and salivations was decreased

by the chronically repeating doses of LiCl. In the

receptor-mediated Pl tumover, but those of lithium
chloride are nonspecific on some brain receptor-
stimulated Pl tumover. The structures, functions

and distributions of muscarinic receptors are

different from those of nicotinic receptors in brain.
In this induced by
excitation of central nicotinic receptors could only be
affected by the pretreatment with lithium chloride,
suggesting that not all factors which could affect
brain Pl turnover, could modify the functions of
brain nicotinic receptors.

It is concluded that the functions of central
nicotinic receptors were modulated by P1 turnover.

experiment, convulsions
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an  example of

dit + Ytartrate.

same experimental conditions, the sensitivity of3G{-34 4

central nicotinic receptors to nicotine for producing
convulsions was also decreased.

According to the results of the above acute and
chronic experiments, it is reasonable to suggest that
the sensitivity of central nicotinic receptors to
nicotine for producing convulsions can be modulated
by Pl turnover.

Both LiCl and Oxo can potentiate the central
effects of 1P;, why could the convulsive effects of
nicotine not be modulated by Oxe? As we known,
the effects of Oxo are specific on brain muscarinic
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Antagonistic effects of extract from leaves of Ginkgo biloba

on glutamate neurotoxicity
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ATM: To determine whether the extract of leaves of
Ginkgo biloba 1. (EGb ) and several active
" constituents of EGb have protective effects against
glutamate ( Glu )-induced neuronal damage.
METHODS: Microscopy and image analysis of
nucleus areas in the arcuate nuclei (AN} of mice
were made. The neuronal viability in primary
cultures from mouse cercbral cortex was assessed
using MTT [ 3-(4, 5-dimethylthiazol-2-y1}-2, 5-
diphenyl tetrazolium bromide ] staining and the
intracellular free calcium concentration ([ Ca?* 1,) of
single newron was measured wusing Fura-2.
RESULTS: EGb (2.5 mg-L™!) and its constituent
ginkgolide B (Gin B, 2 mg+*L ') protected the
neuronal viability agsinst Glu-induced injury, and
prevented the Glu-induced elevation in [ Ca?* J;.
EGb (3 — 10 mg-kg™!) attenuated the decrease of
nucleus areas in arcuate nuclei induced by Glu (1 g-
kg™!, sc). CONCLUSION: EGb and Gin B
prevent neurons from Glu neurctoxicity through
reduction of the rise in [Ca?* ];.

Glutamate neurotoxicity {GN'T") participated in

! Project supported hy the MNatural Science Foundation of Jiangsu
Province, No BR93030311

Revetved 1996-07-15 Accepied 199702.27

the meurcn loss associated with a number of
neurodegenerative diseases, cg, Alzheimer's disease
and Huntington's disease'!-27 .
GNT and anti-GNT drugs, a primary cell culture

To investigate the

system derived from fetal mouse neocortex was
used.
arcuate nucleus in hypothalamos, which were not

fully protected by the blood-brain barrier { BBB)} in

immature animalst?’.

In wivo studies were to detect the effects in

Overactivation of Glu receptors caused an
excessive influx of Ca®' into the neuron, which
resulted in activation of lipase, protease, and
protein kinase C, subsequently led to the generation
of fatty acids, free radicals, and ultimately neurcnal
death. Ca* loss of Ca'
homeostasis might important role in
GNTH'S].

The extract of leaves of Ginkgo biloba L
{EGb) contained 24 % of flavonoid glycosides, the
{ including

overloading  and
play an

aglycon of which was a flavencl
quercetin. kaempferol, and isorhamnetin), 6 % of
terpene lactones (including ginkgolides A, B, C, ],
and bilobalide), and 70 % of other substances
{ proanthocyanidins, organic acids. sugars, efc ).
EGb had protective effects on GNT in a dose-
dependent manner in both cultured mouse cortical
cultured hippocampal

This study was to investigate whether

neurons  and human

I’lE‘U.I'CPI’l.’SL-'l ! .

EGb or some of its constituents protected neurons
against GNT in wvitro and in wivo.
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