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It is well known that the amount of acetylcholine present in the brain is influenced
by the level of cerebral activity. Richter & Crossland (1949) showed that the
acetylcholine of the brain bears an inverse relationship to the degree of prevailing
cerebral activity. Thus the amount of acetylcholine increases during anaesthesia but
falls during conditions of increased cerebral activity (Crossland & Merrick, 1954).
Giarman & Pepeu (1962) showed that a wide variety of depressant drugs increase the
cerebral acetylcholine, while there is reduction in the level of total acetylcholine in the
brain after administration of certain convulsants. In a series of papers Malhotra and
his co-workers (Malhotra & Pundlik, 1959; Malhotra & Das, 1962; Malhotra & Prasad,
1963; and Malhotra & Pundlik, 1965) have shown that reserpine increases the
acetylcholine content of various areas of the dog brain. MackIntosh & Oborin (1953)
found that the output of acetylcholine from the surface of the cortex decreases when
the depth of anaesthesia is increased. Mitchell & Silver (1963) found that the
acetylcholine released when collected by the cup method varies with the anaesthetic
used. It was more with sodium pentobarbitone than with ether. Mathews & Quilliam
(1964) have estimated the release of acetylcholine after central depressant drugs. They
have not used brain tissue but cat perfused superior cervical ganglion preparation and
rat phrenic nerve diaphragm preparation. They have shown a close relationship between
the release of acetylcholine and ganglionic and neuromuscular transmission.
The present paper deals with the effect of reserpine on the acetylcholine release under

different anaesthetics.

METHODS

Forty-two mongrel dogs weighing between 6 and 9 kg were divided into six groups of seven
each.

In the first group intravenous saline 0.5 ml./kg was given and one hr later the dogs were
anaesthetized with ether. The parietal areas of cerebral cortex were exposed and a push-pull
cannula was inserted to the depth of 4 mm in the right parietal area. It was perfused with
mammalian Ringer containing physostigmine 15 pg/ml. at the rate of ten drops/min. Perfusate
was collected for twenty min. Immediately after perfusion both the parietal areas were removed
and the acetylcholine content of the perfusate and the two areas was estimated.

In the second group reserpine 0.5 mg/kg was given intravenously (volume 0.5 ml./kg). After
1 hr the dogs were anaesthetized with ether and the same procedure was adopted as in the first
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group. In the third group 35 mg/kg pentobarbitone sodium was given intraperitoneally. After
one hr twenty min right and left parietal areas were removed and the acetylcholine content was
estimated.

In the fourth group pentobarbitone was given intraperitoneally and this was followed
immediately by 0.5 mg/kg of reserpine intravenously. After one hr and twenty min the right and
left parietal areas were removed for estimation of acetylcholine.

In the fifth group the right and left parietal areas, one centimetre away from mid line (one
centimetre in diameter and four millimetres deep), were removed under pentobarbitone anaesthesia.
After one hr another piece of right parietal region about 1 cm posterior to the removed one was
perfused with eserinized Ringer and perfusate collected for twenty min. At the end of perfusion
this area and the corresponding area on the left side was removed. The acetylcholine content
of all the four areas and the perfusate was estimated. In the sixth group the dogs were anaesthetized
with sodium pentobarbitone and both parietal areas were removed as in the fifth group. Reserpine
0.5 mg/kg was then injected intravenously and one hr later the right parietal area posterior to the
removed area was perfused for twenty min as in the fifth group and subsequently excised. Acetyl-
choline in all cases was estimated on frog rectus abdominis muscle by the method of Nachmansohn,
as described by Anand (1952).

RESULTS

Table 1 shows that after reserpine under ether anaesthesia there is increase in
acetylcholine content in the brain and in the perfusate. It is interesting to note that
the acetylcholine content is higher on the right side than on the left.

After sodium pentobarbitone the values for acetylcholine are higher than with ether
alone, but did not cause a significant increase in acetylcholine (Table 2).

TABLE 1
ACETYLCHOLINE CONTENT OF RIGHT AND LEFT PARIETAL AREAS AND PERFUSATE

UNDER ETHER ANAESTHESIA
The results are mean and standard deviations expressed as ng/g brain tissue and for released acetylcholine
as ng/min. Perfusion was done with Ringer solution containing physostigmine. Significance of difference

between means of treated and untreated or right and left side calculated by Students " t" test.

Control dog Reserpinised dog
Rt. parietal Lt. parietal Perfusate Rt. parietal Lt. parietal Perfusate

1564±318 1305*±232 4 85±09 2418±513 2066±384 **12.3±1.25
* 0-001 <P<05 (difference between left and right side of control dog's brain).
** P<0001 (difference between treated and control dog).

TABLE 2
ACETYLCHOLINE CONTENT (ng/gm OF BRAIN) OF RIGHT AND LEFT PARIETAL AREAS

UNDER SODIUM PENTOBARBITONE ANAESTHESIA
The differences between reserpine-treated dogs and control dogs were not significant.

Control dogs Reserpinised dog
Rt. parietal Lt. parietal Rt. parietal Lt. parietal

1685±265 1574±235 1712±245 1596±132

Table 3 shows that under pentobarbitone sodium alone there is no significant
difference between the acetylcholine content of adjacent parietal areas immediately and
one hr twenty min after anaesthesia. Perfusion of the right parietal 'area for twenty min
with eserinized Ringer also did not make any difference in that area. With reserpine
there was no significant increase in the acetylcholine content of the parietal areas.

However, the perfusate showed a significant increase in acetylcholine release.
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TABLE 3
ACETYLCHOLINE CONTENT OF RIGHT (Al A2) AND LEFT (B1 B2) PARIETAL AREAS AND
RELEASE OF ACETYLCHOLINE UNDER SODIUM PENTOBARBITONE ANAESTHESIA IN

NORMAL AND RESERPINE TREATED DOGS
Acetylcholine concentrations are expressed as ng/g brain tissue and ng/min. for released acetylcholine.

* Value significantly different from control.
Control dogs Reserpinised dogs

Before perfusate After perfusate Perfusate Before perfusate After perfusate Perfusate

A1 (Rt. B1 (Lt. A, (Rt. B, (Lt. A1 (Rt. B1 (Lt. A, (Rt. B2 (Lt.
parietal) parietal) parietal) parietal) parietal) parietal) parietal) parietal)

1660 1443 1559 1418 1642 1403 1649 1472
±385 :184 :1224 ±272 7-2±1 8 ±287 ±164 ±326 ±259 *17.17±3.02

DISCUSSION

Malhotra & Pundlik (1965) showed that the acetylcholine content of different areas of
the dog brain varies according to the anaesthesia used, the values being higher with
sodium pentobarbitone than with ether. The present studies are in conformity with
the previous findings as far as acetylcholine content of parietal areas is concerned.
It is further observed that reserpine causes a significant increase in acetylcholine content
under ether anaesthesia but not under sodium pentobarbitone. In this connection it is
interesting to note that Giarman & Pepeu (1962), while studying the effects of drug-induced
changes in brain acetylcholine, reported that the most striking aspect of increase in
the levels of acetylcholine after certain central depressants is the relative efficiency of
acetylcholine metabolism in maintaining the level of neurohormone within relatively
narrow limits. They further postulated that this imposition of a ceiling on the level of
acetylcholine achievable in the brain may be related to a depression of synthetic processes
by acetylcholine itself. It appears that the sodium pentobarbitone does not allow the
brain content of acetylcholine to go beyond a certain level, so that excessive acetylcholine
formed under this anaesthetic alone as well as under reserpine is released (Table 3).
As far as release of acetylcholine with the push-pull cannula device is concerned, our
results indicate that acetylcholine release is faster with sodium pentobarbitone anaesthesia
than with ether; probably acetylcholine is being removed as soon as synthesized. Mitchell
& Silver (1963) have also found that the acetylcholine release in ng/minfcm2 cortex is
larger with sodium pentobarbitone than with ether. The proportion of acetylcholine
released by reserpine, however, is not greater under pentobarbitone than with ether.

Feldberg (1957) has reported that under deep anaesthesia, when the electrical activity
is decreased, release of acetylcholine is reduced and the content is high, while it falls
in the waking state, when activity and output are decreased. In our study, however,
we have found that release of acetylcholine after reserpine is less under pentobarbitone
anaesthesia than under ether anaesthesia. It may be due to the fact that reserpine and
sodium pentobarbitone combination is more depressant than the reserpine and ether one.

Recently (Quastel & Birks, 1962; and Birks, 1963) have suggested that the normal
influx of sodium ion at nerve terminals may play a role in mobilizing cellular acetylcholine
for release and in triggering the synthesis of acetylcholine. It has been suggested by
Thesleff (1956) that, since central depressant drugs may act by inhibition of the neuronal
membrane " sodium carrying mechanism " responsible for the production of a normal
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nerve action potential, this may be of importance for the release of acetylcholine from
the prejunctional region. Our finding that pentobarbitone and reserpine combination
as compared to ether and reserpine combination is in accord with this view, although
it does not exclude the possibility suggested by Matthews & Quilliam (1964) that centrally
acting drugs might more directly interfere with acetylcholine synthesis and thus would
lead ultimately to a reduced release of acetylcholine.

SUMMARY

1. The effect of intravenous administration of reserpine on the acetylcholine concentra-
tion of right and left parietal areas and acetylcholine release from perfused right parietal
area under ether and sodium pentobarbitone anaesthesia was studied in six groups of
seven dogs each.

2. The acetylcholine content of parietal areas is higher after sodium pentobarbitone
than after ether anaesthesia.

3. After reserpine under pentobarbitone sodium there is no significant increase in
the brain acetylcholine, but there is under ether anaesthesia.

4. Release of acetylcholine from a push-pull cannula is greater with pentobarbitone
than with ether, both under control conditions and after the administration of reserpine.
However, the percentage increase in acetylcholine released by reserpine is not greater
under pentobarbitone.
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