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Acetylcholine contents and muscarinic receptor levels in frontal cortex,
corpus striatum, and hippocampus of reserpinized rats and mice

PAN Si—Yuan (Departinent of Phuﬂﬂﬁ(‘@fﬂg}h
Beijing 100029, China)

ABSTRACT  The ucetylcholine {ACh) levels in rat
and mouse frontal cortex mcreased 155%0 and 124%,
respectively, 24 h after ip reserpine 3 mg - kg .
Striatal ACh contents, however. were dimmished by
47% in rats and B0% in nuce. ACh contents elevated
50% und scopolumine (Scop) depleted the ACh by
47% in mouse striatum 12 b following reserpine.
Receptor hinding ussay showed thut 24 h after
reserpine lhe B, of ['H]quinnclidinyl benalate
{FHIQNB) binding o muscarinic receplors increased
in frontal cortex (by 33% in rats. by 30% in mice)
and decreased in striatum (31% n rats, 26% in
mice). In mouse hippocampus the ACh contents.
B.... and affinity of muscarnnic receptors lowered
63%. 9%, und 26%. respectively. But these
changes were not seen in ral hippocampus.

EEY WORDS  reserping; scopolamuine; gquinuc—
lidinyl benzilate: acetyicholine. muscarinic receptors:
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Clinical and experimental data showed
that a dynamic interaction eaisted between
monoamines and acetylcholine (ACh} in
brain. Anptcholinergic drugs are useful in ear-
ly stage of Parkinson’s disease which is princi-
pally characterized by degeneration of the
nigro—striatal dopaminergic system. The
studies of postmortem brain from Parkin—
sonian patients discoverad that the muscarinic
receptor B,,, increased in cortex'”, Mania
and depression may be due to a relative
cholinergic deficit and eacess, respectively.
Rats receiving a high dose of reserpine
developed a syndrome of * paradoxical”
hyperactivities. which was compietely abol-
tshed by a series of anticholinergic agents'”.
and blocked the effects of oxotremonne—
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induced increases 1n striatal ACh"". The pres-
ent investigation was to determine the changes
of ACh contents and muscarinic receptor lev-
els in different brain regions after depletion of
monoamines by reserpine.

MATERIALS AND METHODS

Wistar % rats weighing 230+ s 30 gand
Kunming * mice weighing 28% 3 g were ob-
tained from the Academy of Traditional
Chinese Medicine {Beijing) and housed in la-
boratory at 17-20C for 7 d. The animals
were decapitated between 09 : 00 and 11 : 00
h. The brain. frontal cortex. striatum. and
hippocampus were dissected out on ice.

FHIQuinuclidinyl benzilate ((*"HJQNB.
751.4 TBq - mol™') was purchased from Amer—
sham, UK. ['H]JACh {(73.63 TBq - mol ')
ACh. ACh antibody were obtained from the
Academy of Military Medical Sciences. Bei—~
iing. Scopolamine (Scop} was bought from
Merck. Reserpine was purchased from Qiao—
guang Pharmaceutical Factory. Guangzhou.
GF 7/ 49 filters and microporous filtering films
{0.45 pm in pore diameter) were bought from
Hongguang Paper Mill. Shanghai.

Measurement of ACh Brain regions
were homogenized in 9.3 vol of ice—cold
HCIO, 0.1 mol- L. und centrifuged at
8500 = g for 3 min. ACh concentrations in the
supernatant were determined using a
radicimmunoassay procedure’™. and calecu-
lated as described previously™.

Preparation of ™M receptors 20%
Homogenates (wt/ voly were prepared in
Na—K phosphate buffer 50 mmol - L', pH
7.4 and then centrifuged at 15 000 g for 10
min. The pellet was resuspended and washed
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twice with 1 : 20 (wt . vol) buffer mentioned
above. The final pellet was resuspended at a
concentration of [00 mg - mI™' and frozen at
—20T until being used in binding assay. Pro-
tein content in homogenates was estimated by
a colorimetric method'™.

M receptor binding assay The homo-—
genates (100 pg protein) were incubated with
various concentrations of PHJQNB at 37C for
30 min in 240 wl of the phosphate bufter indi-
cated above. WNon—specific binding of the

ligand was examined in the presence of

atropine | umol - L™'. The binding reaction
was stopped by addition of 0.5 ml jce—cold
buffer and followed by vacuum filtrution
through glassfiber filters. The filters were
dried at 80 T and the bound radioactivity was
counied by liquid scintillation counter. The

density (8,.,) and apparent dissociation con- °

stant (K of ['HIQNB specific binding to
muscarinic receptors in rat or mouse brain
were calculated from Scatchard analysis.

RESULTS

ACh contents At 12 h after ip reserpine
(3 mg - kg™'). the striatal ACh in mice in-
creased 50%. but ACh in cortex und
hippocampus remained unchanged. At 24 h
after ip 3 mg - kg~'. reserpine increased the
ACh levels of the frontal cortex by 135% i
rais. 124% in mice. and the whole brain b},
40% in mice. bult decreased the ACh concen-
trations of striatum by 47% in rats and 80%: in
mice. In hippocampus the ACh contents did
not show any change in rats but Jowered 63%
in mce (Tab 1, Tab 2).

M receptors At 12 h after reserpine
(3mg - kg''. ip)the B,,, of PHIQNB bind-
ing to M receptors did not change in mouse
brain. However. at 24 h following reserpine,
the B, ., of [HIQNB binding to receptor in
the fromtal cortex increased 33% in rats and
30% in mice. and the striatum decreased 31%

in rats and 26%56 in mice (Tab [, Tab 2).

Tab 1. Acetylcholine and muscarinic receptors in
mouse brain 12 h after ip Teserpine 3 mg - kg™

r=7-9. x=s5 'P>005 ~"P<0.01 vssaline.
"HIQNB bindin
Brain Acetylcholme, [ E??T 1meters &
Tegions pmol B fmol / Ky
mg brain ~ mg protein nmol- L
Frontal corlex
Saline g6t 1.0 T80+ 18 04510, 10
Reserpine  9.3109° R34+ 38" 0H¥2F0 1577
Stnatum
Saline 6l +22 1121+ 40 0% -024
Reserpine 24+ 877 106635 091 +029°
Hippocampus
Saline 123+ 1.4 712134 0.7120.20
Reserpine  13.81+19" 763435 0710157

Tab 2. Acetylcholine contents and PHIQNB binding to
muscarinic receptors in reserpinized {ip 3mg - kg'. 24
h} rat and mouse brain. r=7-10. x ts. P> 005.

TP 005 TP <0.01 vy saline.
. 'H]QMNB bindin
Beain Acetylcholine, [ }Jc'gram;ers &
reguons pmal - B, fmol - .
mg bram  mg protein amaf- L™

Rat frontal cortex

Saline 5.5=-19 1083+85 (1042 + 0004

Reserpine 14+ 5% 143779 QI8 =(0u "~
Rut striatum

Saline 123%26 1327180 21 x5.09

Reserpine 6.5+25 7 914+52 020+007°
Raut hippucampus

Saline G4+27 75319 010-002

Reserpine 9R+125" Teu7+29° 010+ 005"
Mouse whale bram

Saline x4 761 + 44 0.54+0.04

Reserpine X IR0 60067
Mouse frontal cortea

Suline 85+22 506+ 27 0.30+0.07

Reserpine 192577 660 rd40"T 0420097
Mouse striatum

Saline IS5 1243490 1.10=0 12

Reserpine 74370 930777 10010087
Mouse hippocampus

Saline | R Ti6t 20 0.65+0.09

Reserpine THIT B2 g4z U 057
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Scop—induced alterations in striatal ACh
The mice that received reserpine (3
mg - kg~'. ip) were treated with ip Scop 2
mg - kg at 12 h after injection of reserpine.
Then the mice were killed 30 min after injec-
tion of Scop. Results showed that Scop re-
duced the ACh contents by 47% in
reserpinized mouse striatum and did not alter
the ACh levels in this region of control

{Tab 3).

Tab 3. Mouse striatum acetylcholine 30 mim after
Scop and 12 h after reserpine, n=10, x £ g
*P>0.05. TP <001 vssaline. " P < 0,01 vs Scop.

Acetylcholine,

Scopolamine Reserpine pmaol / mg brain
0 0 189229
0 3mg - kg 24+ 57
Tmg kg D 181422
2mg - kg Img - ke (284 157"
DISCUSSION

Because endogenous  serotonin  and
dopamine exerted an inhibitory effect on ACh
release  ffom cholinergic interneurons of
striatum® ™™, in the present study it was
found that the ACh contenis in mouse
striatum were different at 12 and 24 h after ip
reserpine. These might be explained by the
mechanism of reserpine—induced depletion of
neurotransmitiers. At the beginning. owing
to storage impairment. the dopamine and
serotonin escaped from vesicles and entered
the synaptic clefts, then they inhibited the
regulation of striatal cholinerpic neurons so
that ACh release was inhibited and contents
were increased in this brain region. Finally.
when catecholamines and serotonin in the
striatum were depleted by reserpine. the inhi-
bition of ACh release was no longer percepti-
ble. Thus ACh release increased and contents
decreased in the striatum.

Although it has been found that the ACh

conlents and M receptor numbers showed an
interaction of regulation'!''*), the present da-
ta revealed that the changes of muscarinic
receptor up— or down—regulation might be in-
fluenced by the decrease or increase in ACh re-
lease in mice and rats receiving reserpine.
respectively, All these results brought to a
conclusion that the cholinergic neurotransmit-
ter and receptors in brain can be controlled by
catecholamines and / or serotonin in central
nervous system.
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Protective effect of cycloprotobuxine—A against cardiac arrhythmias

induced by ouabain

WANG Yong—Xiuo. TAN Yue—Hua. SHENG Bao—Heng
( Depurtment of Pharmacology, Fourth Military Medical University. Xi—an 710032, China)

ABSTRACT  Cyeluprotobuxine—A (CPB—AY 1—4
mg - kg™ v increased the dose of ouabain required
to mmduce ventneular arrhythmias in guinea pigs. At
the equitoxic doses 41 4 30 L), CPB—A was more
potent than cyclovirobuxme—D and amiodarcone

Prelreutment with reserpine (5 mg- kg™' ip). vugo—
tomy or pithing spinal vord did not prevent the agtion
of CPB—A. which indicate that the protective effect
ol CPB—A may be due to its direct action on
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myocardivm without the involvement of nervous sys-
tem In isolated pumea g ventrienlar muscles,
CPB-A 3 pumol' L7 consistently decreased the
amplitude of oscillatory afierpotentials {OAPY and
blocked triggered activity elicited by ouabain. At 30
pmol- L7, CPB—A abaolished the appearanee of
OAP. 1t seems that one of the mechamsme for the
anb—uarrhythmie aetion of CPB—A was u decrease m
the amphitude of DAP,

KEY WORDS  arrhythmia; electrophysiology, myo—
cardim; ouabain; cycloprotobuxine—A; amiodarone
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