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Abstract-Oxotremorine (1 mg/kg) was injected intraperitoneally 15 min before an intravenous dose 
of 15 nmoles of tritium-labelled choline ([3H]choline). The animals were sacrificed 1 or 5 min later 
by dislocation of the spine. Hypothermia was prevented by a heating lamp. The brains were rapidly 
dissected into six well-defined regions (cerebellum, medulla oblongata, midbrain, striatum, hippocampus 
and cortex). Endogenous acetylcholine was significantly (P rc OGl) increased in the striatum (+ 8770, 
hippocampus (+49x) and cortex (+ I 15%) but unchanged in the cerebellum, medulla oblongata and 
midbrain. Pretreatment with methylatropine (5 mg/kg) and with atropine (5 mg/kg) partly counteracted 
the increase of endogenous acetylcholine in the cortex, and atropine also had the same effect in the 
striatum. The biosynthesis of [‘Hlacetylcholine at 1 and 5 min was decreased in all regions except 
the striatum. This was prevented by pretreatment with atropine (5 m&kg); methylatropine (5 mgjkg) 
was considerably less effective. In the striatum the formation of [3H]acetylcholine was increased ( + 74- 
101%) after administration of oxotremorine. The increase was not antagonized by pretreatment with 
atropine (5 mg/kg) or methylatropine (5 mgikg). Oxotremorine produced a marked decrease in the 
spezific radioactivities of acetylcholine in the hipp~ampus and cortex but not in the striatum. 

Oxotremorine, a muscarinic agonist with pronounced 
and characteristic pharmacodynamic effects on the 
CNS, increases the level of endogenous acetylcholine 
[l, 21 and decreases the turnover of acetylcholine 
[3,4] in whole brain. Studies on the effect of oxotre- 
morine on endogenous acetylcholine in different brain 
regions have revealed selective increases in the cortex 
and caudate nucleus in the rat [S] and in the dience- 
phalon and upper part of the midbrain in the cat 
[6]. The present study deals with the effect of oxotre- 
morine on endogenous acetylcholine and on the 
uptake and rate of biotransfo~ation of tracer doses 
of tritium-labelled choiine ([3H]choline) in discrete 
regions of mouse brain in viva. 

MATERIALS AND METHODS 

Genrral. Female mice (NMRI strain) weighing 1% 
22 g were used. At least 6 days before the experiments 
the animals were placed in a silent room with con- 
stant diurnal lighting (artificial) of 12 hr light and 
12 hr dark. The light was switched on at 6.00 a.m. 
Food and water were supplied ad lib. The experiments 
were always performed between 10.00 and 11.30 a.m. 

Fifteen nmoles of tritium-labelled choline [methyl- 
3H]choline, 16.5 Ci/m-mole, purchased from the 
Radiochemical Centre, Amersham, England) were dis- 
solved in 100 ~1 of 0.9% saline and injected into a 
tail vein (in 2-3 set). One, 5 or 10 min later the ani- 
mals were sacrificed by dislocation of the spine. When 
the brain had been removed from the skull it was 
placed on an ice-cold glass plate and rapidly dissected 
into cerebellum, medulla oblongata + pans, midbrain 
(including hypothalamus), striatum, hippocampus and 

cortex, essentially according to the method described 
by Glowinski and Iversen [7]. The brain tissues were 
weighed and then homogenized (10 strokes), and 
extracted with 7% ice-cold trichloroacetic acid (TCA). 
The time taken from sacrifice to inactivation of 
enzymes with TCA was about 7 min. The homo- 
genates were kept in a cold room (+ 5”) for 30 min 
and then centrifuged at 4000 rev/min for 10 min (for 
cortex 6000 rev/min, 15 min). The pellets were resus- 
pended with TCA and centrifuged. Excess of TCA 
was removed from the combined supernatants by 
extraction with portions of ether until the pH was 
4. The extracts were freeze-dried and dissolved in 100 
/*1 of glass-redistilled water. 

Separation and determination of rudioactiuity. 
Twenty ~1 of the solution were used for assay of the 
total radioactivity (3H-tot) and the same volume was 
submitted to high voltage electrophoresis at pH 4.8 
in a buffer containing pyridine, acetic acid. acetone 
and water (8:8: 30: 154 by volume). The main metabo- 
lites, [3H]phosphorylcholine, [3H]acetylcholine and 
C3H]choline were localized by scanning the paper in 
a radiochromatograph (Packard). The paper strips 
were eluted with water and the radioactivity was mea- 
sured by liquid scintillation in a Nuclear Chicago lso- 
cap 300 scintillation counter. For further details see 
Nordberg and Sundwall [KS]. 

Assay of endogenous acetylcholine. Endogenous ace- 
tylcholine was measured by bioassay on the dorsal 
muscle of leech suspended in a microbath [lo, 111. 
The sensitivity limit of the procedure is 0.5 pmoles 
in 50 ~1 bathing fluid. Insignificant contractions were 
obtained with extracts treated with alkali (pH I I-12) 
for 30 min or when d-tubocurarine was added to the 
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Fig. 1. Effect of atropine and methylatropine on ~lypother- 
mia produced by oxotremorine (OT), 1 mg/kg (rectal tem- 
perature). Three groups of animals were pretreated with 
methyiatropine (5 m&‘kg) or alropine (2 or 5 mg/kg) 15 
min before injection of oxotremorine. Controls received 
saline. Each point represents the mean value of 3 4 

measurements. Vertical bars indicate S.E. 

bath. Addition of known amounts of acetylcholine to 
the samples revealed no inhibition or potentiation. 

E.upev+wfJts with oxotremoriffe. Oxotremorine oxa- 
fate (mol. wt 341) was dissolved in 0.9!!<, saline, and 
1 mgjkg (corresponding to 0.6 mg/kg free base) in 
100 J&I saline was injected intra~ritoneally (i.p.) 15 
min prior to an intravenous (iv.) injection of 
[~Hlcholine. The animals were sacrificed 16 or 20 
min after treatment with oxotremorine (I or 5 min 
after [3H]choline). Endogenous acety!choline was 
determined in animals sacrificed 20 min after injection 
of oxotremorine. To protect the animals from heat 
loss they were warmed by an infrared lamp. The rec- 
tal temperature was measured before and repeatedly 
during the experiment and kept at 38^ by adjusting 
the lamp. The animals were carefully observed during 
the experiments and certain symptoms such as tre- 
mor, salivation and rigidity were rated and recorded. 

PtTtre&rfent witlr utropifze or fJzutkylutropifJe. Atro- 
pine sutphate and atropine methylnitrate were dis- 
solved in 0.97; saline. An i.p. dose of 2 or 5 mg/kg 
atropine sulphate (corresponding to 1.7 or 4.2 mgikg 
free base) or 5 mg/kg atropine methylnitrate (4.2 mg/ 
kg free base) was given 15 min before the injection 
of oxotremorine. 

Stud& qf’hypothrfnic q@xt. The rectal temperature 
was followed for 4-5 hr without any compensation 
for heat loss in five groups of animals (oxotremorine 
alone and oxotremorine preceded I5 min eartier by 
2 or 5 mg,/kg atropine sulphate or 5 mg/kg atropine 

m~thylllitrate). The fifth group ~onstit~lted the con- 
trols and received io(f ill of O’Y”,, saline. The rectal 
temperature was measured with an electrothermo- 
meter (Farad Electronics, Stockholm). The experi- 
ments were run at a room temperature of I! 

.S~LI&~~.~ with [3H]dc~.\-trwl. Five nmoles of tritium- 
labclled dextran ([3H]dextran. 26 mCi;!g purchased 
from the Radiochemical Centrc, Amersham. England) 
dissolved in 100 /tl 0.9”,> saline were injected into a 
tail vein 6 min after i.p. injection of 1 mg!kg oxotre- 
morinc. Heat loss was compensated. Ten min after 
injection of [“Hldextran the animals were killed by 
dislocation of the spine. Blood samples were taken 
shortly before death. The brain was dissected into six 
discrete regions and weighed. The brain tissues and 
blood samples were oxidized in a sample oxidizer 
(Packard) and the amount of radioactivity was mea- 
sured by liquid scintillation. 

HE:SC!LTS 

l5&l of‘ atropirw Wld fffc~th!~latl-opifJ~~ Of1 t/w hype- 

t/wfJJia prodmvd hy ozotr~~ffzof.ifJr. The hypothermic 
effect of oxotremorine oxalate (1 mg/kg, i.p.) is shown 
in Fig. 1. During the first 20 min the rectal tempera- 
ture decreased almost linearly from 38.5 -i-_ 013 to 
30.7 5 0.39”. It continued to drop and a minimum 
Ievel was reached at 90 min (26.1 f 0.W). The tem- 
perature then slowly increased and was almost nor- 

mal at 5 hr. The effect was reduced to some extent 
by pretreatment with 5 mg:kg of methylatropine or 
2 mg/kg of atropine. Atropinc in a dose of 5 mg,‘kg 
had a stronger antagonistic effect and resulted in a 
maximum drop of 3 deg and a return to normal after 
about 1.5 hr. In animals pretreated with methylatro- 
pine and with the lowor dose of atropine the maxi- 
mum drop in temperature was almost the same 
(about 67’ ). 

@‘its Qf f!tN[)iW W?d ffJc~th~lUff(?pifJr Of7 tK’fJWf’. 

ri~gidity, s~f~if~ut~~ff, ~~J~~~~~,f?Jffti~~fJ, ufd ftz~d~j~i.~i.~ pro- 

duced h_v ~~.~~)t~~fJz~~jfJ~~. ln these experiments heat loss 
was prevented by adj~lstment of an infrared lamp. The 
findings are summarized in Table I. Two to 3 min 
after the intraperitoneal injection of oxotremorine the 
animals began to show tremor, salivation and lachry- 
mation. Their hind legs were stiff and outstretched, 
impeding their movements. The tail was also rigid 
and the pupils were enlarged. Methylatropinr (5 mg/ 
kg) prevented the salivation and lachrymation but not 
the tremor. the rigidity of the tail or the effects on 
the hind legs. The pupils were 2-3 times larger than 

Table 1. Effects of atropine and methylatropine on the symptoms produced by oxotremorine oxalate (1 mg:kg i.p.) 
in mice compensated for heat loss 

Symptoms Oxotremorine 

Methylatr~)pinc 

(5 mgikg) + 
oxotremorinc 

Atropine 
(2 mgkg) + 
oxotremorinc 

Atropine 
(5 m@kg) + 
oxotremorine 

Tremor +++ +++ (+I 0 
Salivation +++ 0 0 0 
Lachrymation ++ 0 0 0 
Mydriasis + +++ +++ -t-I-+ 
Rlgldity of tail +++ + -t + 0 0 
Rigid outstretched hindlegs +++ +++ ++ + 

0 no effect: + threshold effect; + + moderate effect; + + + marked effect. 
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Table 2. Effect of oxotremorine (I mg/kg, ip.) on endogenous acetylcholine (nmoles/g) in discrete regions of mouse 
brain in uiuo 

Brain region Control 
Oxotremorine 
(1 mg/kg, i.p.) 

Methylatropine 
(5 mg/kg, t.~.) + 

oxotremorine 

Atropine 
(5 mgikg, i.p.) + 

oxotremorine 

Cerebellum 4.3 i: 0.30 (7) 4.1 & O-22(3) 
Med~l~la oblongata 214 i 0,65 (8) 23-4 + 1.0913) 
Midbrain 20.7 & 1,47 (8) 22.4 + 2.04(3) 
Striatum 40-l & 1.71 (8) 75.0 & 350(3)1 75.5 + 2.16 (3)t 64.1 (60-I; 68.1) 
Hippocampus 17.0 2 0~9003) 25.4 + 1.67 (3)t 
Cortex 13.3 * 0.95(7) 28.6 k 1.14(3)t 196 f 0.73 (3)* 20.0 (19-7; 20.2) 
Whole brain 15.4 * 0.54 (7) 25.2 + 0.39 (3)t 

MT & SE.; (n) = number of experiments; * P < 0.01, t P < ONr1 compared with control. 

in the animals treated with oxotremorine alone. Atro- 
pine (2 or 5 mg/kg) had the same effects and in addi- 
tion antagonized the tremorigenic action of oxotre- 
morine. However, the effect on the hind legs persisted 
slightly even after administration of 5 mg/kg of atro- 
pine. 

Efict 0J‘ oxotre~o~i~le on endo~e~~ous ucet~lcholj~~e 
in discrete brain regions. Table 2 shows the endo- 
genous amount of acetylcholine in different brain 
regions 20 min after i.p. injection of I mg/kg of oxo- 
tremorine. The animals were compensated for heat 
loss. Endogenous acetylcholine was significantly 
(P < 001) increased in the striatum (+X7%). hippo- 
campus (+49%) and cortex (+ 115%) but was un- 
changed in the midbrain, medulla oblongata and cere- 
bellum. In animals pretreated with 5 mgikg of methyl- 
atropine or 5 mg/kg of atropine. oxotremorine still 
increased the content of endogenous acetylcholine in 
the striatum and cortex, which were the only regions 
studied in this respect. However, both drugs partially 
antagonized the effect of oxotremorine in the cortex 
(about SOu/,), Methylatropine had no effect on the 
acetylcholine increase in the striatum. 

Effrct of oxotremorinr 00 uptake, distribution and 
biotransformation of [3H]choline in discrete brain 
regions. Fifteen min after treatment with oxotremor- 
ine (1 mg/kg) the mice were injected i.v. with C3H]cho- 
line and were sacrificed by dislocation of the spine 

Fig. 2. Effect of oxotremorine (I mg/kg) on the uptake Fig. 4. Efiect of oxotremorine (1 mgfig) on the biosyn- 
and distribution of radioactjvity f3H-tot) in different brain thesis of [3H]acetylcholine (3H-ACh) in different brain 
regions. The mice were sacrificed 1, 5. or 10 min after regions. The mice were sacrificed 1, 5, or 10 min after 
an intravenous injection of [3H]choline (15 nmoles). Each an intravenous injection of [3H]choline (15 nmoles). Each 
point represents the mean value of 3-6 experiments. Verti- point represents the mean value of 3-6 experiments. Verti- 

cal bars indicate SE. cal bars indicate S.E. 

1 or 5 min later. The animals were compensated for 
heat loss. The results are presented in Figs. 2-5. The 
uptake of radioactivity (3H-tot) (Fig. 2) was increased 
in all brain regions at both 1 and 5 min (16-65’~) 
as compared with control animals. Figure 3 shows 

Fig. 3. Effect of oxotremorine (1 mg/kg) on the biosyn- 
thesis of [3H]phosphorylcholine (3H-PhCh) in different 
brain regions. The mice were sacrificed 1, 5, or 10 min 
after an intravenous injection of C3H]choline (15 nmoles). 
Each point represents the mean value of 3-5 experiments. 

Vertical bars indicate S.E. 
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Fig. 5. Effect of oxotretnorine (1 mg/kg) on p’H]choline 
(“H-CR) in different brain regions. The mice were sacrificed 
1. 5. or 10 min after an int~dvenolts injection of [“H]cho- 
line (IS nmoles). Each point represents the mean value 

of 3 6 experiments. Vertical bars indicate S.E. 

that the rate of biosynthesis of [3H]phosphorylcho- 
line was reduced in the cerebellum, medulla oblon- 
gata. midbrain and striatum both at 1 and 5 min, 
compared with the control values. In the hippo- 
campus and cortex the decrcase at 1 min was foiiowed 
by an increase to the control level at 5 min. Since 
oxotremorine enhanced the uptake of radioactivity in 
the brain, [3H]phosphorylcholine, [3H]acetylcholine 
and [3H]choline are expressed as per cent of total 
radioactivity (3H-tot) instead of as dis;min per g. The 
effect on [3H]acetylcholine biosynthesis is shown in 
Fig. 4. In the cerebellum, medulla oblongata and mid- 
brain the rate of this biosynthesis was decreased at 
both I and 5 min (22~64”/3. In the hippocampus and 
cortex it was decreased (P < 0.001) at I min but 
showed a slight tendency to increase between 1 and 
5 min. At 5 min it was still significantly decreased 
(P < WOI) in the hippo~~mpus but was normal in 
the cortex. In the striatum the synthesis was incwased 
by 74 IOl”;, (P < 0~01). 

The content of untransformed C3H]choline (Fig. 5) 
was significantly higher (P < OG.Il) in the cerebellum, 

Fig. 6. ERect of oxotremorine (I mg/kg) on the uptake 
and distribution of radioactivity (3H-tot) in different brain 
regions after pretreatment with methylatropine (5 mg/kg) 
and with atropinc (2 or 5 mg/kg). The mice were sacrificed 
1 min after an intravenous injection of [“Hlcholine (15 
nmolcs). Each point represents the mean value of 3- 6 

experiments. Vertical bars indicate S.E. 
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Fig. 7. Effect of oxotremorine (I mgikg) on the biosyn- 
ihesis of [3H]phospborylcl~oline (JH-PhCh) in different 
brain regions after pretreatment with meth~tatropine (5 
mg/kg) and with atropine (7 or 5 mg/kg). The mice were 
sacrificed 1 min after an intravenous injection of C3H]cho- 
line (15 nmoles). Each point represents the mean value 

of 3% experiments. Vertical bars indicate SE. 

medulla oblongata and midbrain both at 1 and 5 min 
than in the controls. In the llippo~mpus and cortex 
it was significantly higher at i min (P < OGOl) but 
decreased markedly between 1 and 5 min; in the cor- 
tex this resulted in an insignificant difference 
(P > 0.05) at 5 min. In the striatum [3H]choline was 
lower (P < 0.01) at both 1 and 5 min. 

The ratio of [3~]ac~tylcholin~ to ~3~]choline was 
reduced both 1 and 5 min after injection of oxotre- 
morine in all brain regions except in the striatum, 
where it was increased (P < 0.01). 

Figures &9 show the effects of oxotremorine after 
pretreatment with methylatropine (5 mg/kg) and with 
atropine (2 or 5 mgjkg). The animals were sacrificed 
1 min after injection of [3H]choline. The increased 
uptake of KidiUdCtiVity obtained with oxotremorine 
alone was counteracted by both methylatropine and 
atropine. After treatment with 5 mg/kg of atropine 

Fig. 8. Effect of oxotremorine (1 mgjkg) on the biosyn- 
thesis of [-‘H]acetylcholine (‘H-ACh) in different brain 
regions after pretreatment with methylatropine (5 mg/kg) 
and with atropine (2 or 5 mg/kg). The mice were sacrificed 
I min after an intravenous injection of [-‘H]choline (I5 
nmoles). Each point represents the mean value of 341 

experiments. Vertical bars indicate SE. 
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value of 3-6 experiments. Vertical bars indicate S.E. 

Fig. 9. Effect of oxotremorine on C3H]choline (3H-Ch) in 
different brain regions after pretreatment with methylatro- 
pine (5 mg/kg) and with atropine (2 or 5 mg/kg). The mice 
were sacrificed 1 min after an intravenous injection of 
[3H]choline (15 nmoles). Each point represents the mean 

the total radioactivity was even lower than the con- 
trol value in the striatum and hippocampus 
(P < 0.01) (Fig. 6). The reduced biosynthesis of 
[3H]phosphorylcholine caused by oxotremorine was 
also counteracted by both methylatropine and atro- 
pine (Fig. 7). The reduced biosynthesis of C3H]acetyl- 
choline produced by oxotremorine was very little 
affected by pretreatment with methylatropine (Fig. 8); 
atropine (5 mg/kg), however, antagonized this reduc- 
ing effect. In the striatum, where oxotremorine caused 
an increase in [3H]acetylcholine biosynthesis, even 
this higher dose of atropine was ineffective. Pretreat- 
ment with methylatropine and with atropine anta- 
gonized the effects of oxotremorine on C3H]choline 
in a similar way (Fig. 9). 

Effect of oxotremorine on the specijic radioactivity 
of acetylcholine. In Fig. 10 it is seen that oxotremorine 
decreased the specific radioactivity of acetylcholine 
particularly in the hippocampus and cortex. In the 
striatum the specific radioactivity was unchanged or 
possibly slightly increased. Since the specific radioac- 
tivities were calculated from the mean values of 
[3H]acetylcholine and endogenous acetylcholine, no 
statistical analysis was possible. 

Effect of oxotremorine on uptake and distribution of 
[3H]dextran. Since oxotremorine appeared to facilitate 

Fig. 10. Effect of oxotremorine (1 mg/kg) on the specific 
radioactivity (SA) of acetylcholine in different brain 

an intravenous injection of C3H]choline (15 nmoles). 
regions. The mice were sacrificed 1, 5, or 10 min after 

the uptake of radioactivity in all brain regions, exper- 
iments were performed with radioactive dextran 
(C3H]dextran) in order to test whether this enhance- 
ment could have been due to hemodynamic effects. 
It was found that the concentration of C3H]dextran 
in the blood was 42% higher in the oxotremorine 
treated animals (111.6 If: 4.28 x lo- 5 dis/min per ml; 
P < 0.01) than in the controls (78.4 + 1.78 x 1O-5 
dis/min per ml). The amount of C3H]dextran found 
in the different brain regions, however, was directly 
related to the blood concentration (Table 3). 

DISCUSSION 

Our findings that administration of oxotremorine 
in the mouse increases the content of endogenous ace- 
tylcholine in the striatum, hippocampus and cortex 
but not in the cerebellum, medulla oblongata and 
midbrain are in agreement with observations in the 
rat by Campbell and Jenden [S]. In cat brain on the 
other hand, Bartolini et al. [6] noted a significant 
increase of endogenous acetylcholine in the dience- 
phalon and upper part of the midbrain but no change 
in the cortex. In vitro oxotremorine (10-h-10-5 M) 
produces a depression of the acetylcholine release 
from rat cerebral cortex slices following electrical 

Table 3. Uptake and distribution of C3H]dextran in different brain regions 10min after 
intravenous injection 

Brain region 

dis/min per g brain tissue in per cent of 
dis/min per ml blood 

Oxotremorine 
Control 1 mg/kg, i.p. 

Per cent* 
change 

Cerebellum 3.0 k 0.36 (3) 2.7 k 0.33 (3) - 10.0 
Medulla oblongata 3.0 * 0.18 (3) 3.0 + 0.42 (3) *0 
Midbrain 2.2 * 0.22 (3) 2.1 f 0.32 (3) -4.5 
Striatum 1.5 (1.7; 1.2) 1.2 * 0.18 (3) -2.0 
Hippocampus 2.0 * 0.10 (3) 2.1 k 0.27 (3) + 5.0 
Cortex 2.3 k 0.14 (3) 2.2 * 0.21 (3) -4.3 
Whole brain 2.4 k 0.15 (3) 2.2 * 0.31 (3) -8.3 

Oxotremorine, 1 mgikg, was injected intraperitoneally 6 min prior to the dextran injection. 
* P > 0.5; (n) = number of experiments M% + SE. 



stimulation [12]. In the isolated perfused rat brain 
only a small and insignificant elevation of the level 
of endogcnous acetylcholine occurred when the brain 
was perfused with 10.. ’ M oxotr~lnorine fi3]. It is 
stated in the latter report. however. that the lack of 
effect might have been duo to too low concentration 
of oxotremorinc since a higher concentration. 5 x 
10.. ’ M. resulted in an increase from 316 to 39.X 
nmoles/g acctylcholine in one out of seven brains. 

The present results indicate that both atropine and 
methyl~~tropinc (5 mg’kg, i.p.) partially (50:,,) counter- 
act the effect of oxotremorinc (1 mg!kg) on cndo- 
genous acetylcholine in the cerebral cortex but have 
very little effect on acetylcholine in the striatum. That 
both drugs had similar effect on endogcnous brain 
acetylcholine is surprising since they arc supposed to 
penetrate the brain rather differently. The character- 
istic tremor produced by oxotrenlorine. on the other 
hand, was completely prevented by pretreatment with 5 
mg/kg of atropine (i.p.) but not by 5 mg/kg of methyl- 
atropine and only partially by 3 mg/kg of atropine. 
Cox and Potkonjak [2] found no effect of 5 or 10 
mg/kg of atropine on whole brain endogenous acetyi- 
choline. while Sethy and van Woert [14] noted sig- 
nificant effects after adnlinjstration of IO. 20, and 40 
m&kg. Holmstedt and Lundgren [15] reported com- 
plete inhibition after i.p. injection of 100 mg/kg of 
atropine. 

The biosynthesis of [3H]acetylcholine is decreased 
by oxotremorine in whole brain [3]. The marked in- 
crease of [3H]a~tylcholine biosynthesis in the stria- 
turn described in the present paper is masked in 
studies on whole brain due to the fact that the weight 
of the striatum is only Y’,, of the brain as a whole. 
Schubert ct al. [-iI have suggested that the effects of 
oxotremorine on endogenous and radioactive acctyl- 
choline might be explained by the fact that oxotre- 
morine is a muscarinic agonist, and that activation 
of muscarinic receptors would lead. by a negative 
feedback system. to depression of acetylcholine. This 
would initially increase the endogenous amount of 
the transmitter, whereupon synthesis would decrease. 
This could explain the findings in cerebral cortex and 
hippocampus. It is not possible at the present time 
to explain why oxotremorine increases both endo- 
gcnous acetylcholine and the rate of biosynthesis of 
[“Hlacetylcholine in the striatum. This structure 
appears to be unique also in the respect that its cho- 
linergic fibrcs almost completely consist of inter- 
neurons (for review see Aquilonius [ 16J. 

In the cerebellum, medulla oblongata and midbrain 
the biosynthesis of [~~]~~ce~ylcholine is decreased by 
oxotremorine without any concomitant effect on 
endogenous acctylcholine. It may be asked if this 
could he due to the low density of muscarinic recep- 
tors in these regions compared with cortex and stria- 
turn [17, IS]. 

The discrepancy between the effect of atropine and 
nletl~ylat~-ol~ine on tremor and endogenous acetylcho- 
line following treatment with oxotremorine is Surpris- 
ing. The influence of these drugs on the prevention 

of oxott-emorinc-induced tremor appcurs to be better 
related to the rate of biosynthesis of [“H]acetylcho- 
line. Sincc these antagonists wcrc given prior to the 
agonist. their effects per SC‘ on cnd~~genoL~s acctylcho- 
line and the rate of [~H]~lcctylch~~lil~e biosynthesis 
must probably bc taken into consideration. 

The finding that oxotrcmorinc increases the uptake 
of radioactivity in the brain is probably explained by 
hemodynamic effects, The blood concentration of 
[‘Hldextran was 47’:,, higher in oxotrcmorinc treated 
animals. This is in agreement with the findings of 
Karltn ct (II. [19] who previously found that oxotre- 
morinc decreases its own volume of distribution. 
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