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Recently we found that the three amines, 5-hydroxytryptamine (5-HT),
adrenaline and noradrenaline, which occur naturally in the hypothalamus,
affect body temperature when injected into the cerebral ventricles of an
unanaesthetized cat: 5-HT raises and the catecholamines lower tempera-
ture. The hypothermic effect of the catecholamines was obtained in cats
with normal temperature, as well as in those in which fever had been
produced by bacterial pyrogens or 5-HT applied by the intraventricular
route. The effects of the amines were attributed to their action on the
hypothalamus, a conclusion supported by the finding that, when injected
in much smaller amounts directly into the anterior hypothalamus, these
amines caused similar changes in temperature (Feldberg & Myers, 1963,
1964). A hyperthermic effect of 5-HT when acting from the liquor spaces
of the brain had been observed earlier by Canal & Ornesi (1961), who
injected this amine intracisternally in unanaesthetized rabbits.
The present experiments were undertaken to find out if the hypothala-

mus retains its sensitivity to the amines and bacterial pyrogens under
anaesthesia when temperature regulation is abolished and the animal has
become poikilothermic. The two anaesthetics used were pentobarbitone
sodium and chloralose, and the amines as well as the bacterial pyrogens
were injected into the cannulated cerebral ventricles during surgical
anaesthesia. This paper also incorporates experiments concerning the
effect on temperature of the two anaesthetics themselves when given by
the intraventricular route.

METHODS

In cats ofboth sexes, weighing 26-3-4 kg, a Collison cannula (Feldberg & Sherwood, 1954)
was aseptically implanted under pentobarbitone sodium anaesthesia into the left lateral
ventricle of the brain. After a recovery period of at least one week the cats were used for
experiments at 5- to 15-day intervals. Housing and fasting of the cats, as weU as the
measurements and recording of rectal temperature, were the same as described previously
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(Feldberg & Myers, 1964). The experiments were carried out at room temperature, which
ranged between 21 and 240 C.

In all experiments basal temperature was recorded for 1 hr before the cats were either
anaesthetized or given intraventricular injections. Anaesthesia was induced by intra-
peritoneal pentobarbitone sodium or by intravenous chloralose. The chloralose solution was
injected into the cephalic vein exposed by a small skin incision made under light ethyl
chloride anaesthesia.

Substances injected into the cerebral ventricles. The two pyrogens used, typhoid AB vaccine
(Burroughs Wellcome) and Shigella dysenteriae (Humphrey & Bangham, 1959), were from
the same samples as used in the previous experiments. The adrenaline and noradrenaline
were the bitartrate, and the 5-HT was the creatinine sulphate. The values for these amines
given in the text refer to the salts. The pyrogens, the amines and the chloralose were
injected in a volume of 0- ml. followed by an injection of 0 05 ml. 0.9 % NaCl solution.
Pentobarbitone sodium is soluble only in strong alkaline solution. However, 12 mg/ml.
is brought into solution if the pH is adjusted to 8-5 and the pentobarbitone sodium was
injected in a volume of 0-25 ml. of such a solution containing 3 mg. All substances were
dissolved or diluted in pyrogen-free 0 9% NaCl solution, and the syringes, needles, and all
glassware used were rendered pyrogen-free by standard heating procedures.

RESULTS

Pentobarbitone sodium anaesthesia
An intraperitoneal injection of an anaesthetic dose of pentobarbitone

sodium into a cat kept at room temperature and not warmed by external
heat produces a profound fall in rectal temperature, but the hypothalamus
retains its reactivity to pyrogens as well as to the three amines, 5-HT,
adrenaline and noradrenaline, injected intraventricularly. This is illus-
trated in Fig. 1, which gives for each of two cats, A and B, three records
of rectal temperature which were obtained at weekly intervals. For both
cats control records (filled circles on interrupted lines) illustrate the effect
on rectal temperature of an intraperitoneal injection of an anaesthetic
dose of pentobarbitone sodium (33 mg/kg). A few minutes after the in-
jection the temperature begins to fall and during the following 2-3 hr falls
steadily to between 35 and 330 C, whilst respiration slows to between 16
and 12/min. Temperature is maintained at the low level for about 1 hr;
it then begins to rise, reaching its normal level within 5-6 hr. Sometimes
the temperature rises above the normal level. With the rise of tempera-
ture, shivering sets in, becomes quickly vigorous and continues in this way
throughout the period of rising temperature. As the temperature ap-
proaches normal, the cats show signs of awakening.

After an interval of 1 week the same dose of pentobarbitone sodium is
injected intraperitoneally in each cat (records open circles). In cat A, this
injection is followed by an intraventricular injection of 0.1 ml. 1/1000
typhoid vaccine at a time when the temperature has fallen to 34.40 C.
After a latency of 1 hr the temperature rises rapidly and normal tempera-
ture is attained within an hour. However, the rise continues for several
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hours until a fever level of over 41°0 C is reached, which is then maintained
for many hours. Throughout the rise and during the period of elevated
temperature the cat shivers and its ear vessels are constricted. The strong
hyperthermic effect of the pyrogen injection is brought out in the figure
by comparison with the temperature record obtained a week earlier when
no pyrogen had been injected during the anaesthesia.
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Fig. 1. Three records of rectal temperature obtained, at weekly intervals, on each
of two cats A and B. At zero hour 33 mg/kg pentobarbitone sodium injected
intraperitoneally in each experiment.
* - - --*, Pentobarbitone sodium alone; O-O, at the arrow (i?) an intra-
ventricular injection in cat A of 0.1 ml. 1/1000 typhoid vaccine and in cat B of

200 jug 5-HT; x x , at each arrow (-A) an intraventricular injection in cat A of
50 jug adrenaline and in cat B of 50 ,g noradrenaline.

In cat B, the pentobarbitone sodium injection is followed by an intra-
ventricular injection of 200 ,tg 5-HT, but this time during the phase of
falling temperature before the lowest point had been reached. In contrast
to the long latency after the typhoid-vaccine injection in cat A, there is a
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latency of only a few minutes before the fall is reversed and a rapid rise
ensues. Normal temperature is reached within 31 hr but the rise continues
to a level of nearly 400 C; this temperature is then maintained for several
hours. Again comparison with the record obtained a week earlier when
no 5-HT had been injected during the anaesthesia illustrates the pyrogenic
effect of the 5-HT. During the rise the cat shivers and the ear vessels are
constricted. Once the temperature has reached the high level, shivering,
however, ceases. In this respect the effect of 5-HT differs from that of the
typhoid vaccine because after its injection shivering continues throughout
the period of elevated temperature.

After another interval of 1 week the same dose of pentobarbitone is
again given to each cat (records crosses on full lines) and during tb.a
ensuing anaesthesia intraventricular injections of adrenaline are given
to cat A, and of noradrenaline to cat B, with the result that the return to
normal temperature is postponed. Three injections of 50 ,/zg adrenaline
are given to cat A at about 11 hr intervals. The first inject,ion is given
when the temperature, after having fallen to the lowest point, 340 C,
begins to rise and has reached 34.50 C. The injection reverses the rise and
the temperature falls to 33.60 C. With the second injection there is a
further fall to 33.20 C. When the temperature rises again, the third injec-
tion is given; it interrupts and delays this rise for over an hour. To cat B,
four injections of 50 /tg noradrenaline are given at about half-hourly
intervals; they postpone the return to normal temperature for over 2 hr.

Intraperitoneal pentobarbitone sodium given during fever. Not only nor-
mal temperature, but also temperature elevated by intraventricular
injections of either bacterial pyrogens or 5-HT is lowered by intraperitoneal
pentobarbitone sodium. But the fall in temperature is followed after a
relatively short period by a rise beyond the fever level recorded at the time
of injection. Figure 2 ilAustrates this double effect on temperature of
pentobarbitone sodium injected during fever produced by intraventricular
typhoid vaccine (A), Shigetla (B), and 5-HT (C). The experiment with
Shigella illustrates in addition the sensitivity to intraventricular adrena-
line given after the temperature had climbed to 41.50 C; an injection of
50 ,ug produces a fall of over 2° C.

Chloralose anaesthesia
Like pentobarbitone sodium, chloralose in anaesthetic doses produces

a profound fall in rectal temperature and again the hypothalamus retains
its reactivity to bacterial pyrogens, 5-HT, adrenaline and noradrenaline.

If the cat is kept at room temperature and not warmed by external heat,
the fall in rectal temperature increases with increasing doses. This is
illustrated in Fig. 3 for 45, 50 and 60 mg/kg. The effects of 45 and 50 mg/kg
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are obtained on the same, that of 60 mg/kg on another cat. With 45 mg/kg
the lowest temperature reached is 33.50 C, with 50 mg/kg 32.40 C, and
with 60 mg/kg 30.8° C. The duration ofhypothermia also increases with the
dose injected. Following the injections of chloralose there is also a pro-
gressive slowing of respiration, as the temperature falls, and the rate
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Fig. 2. Records of rectal temperature of three cats. At zero hour fever produced
by intraventricular injections in cat A of 0O1 ml. 1/1000 typhoid vaccine, in cat B
of 30 ng Shigella d. and in cat C of 200 jug 5-HT. At the arrows in A and C, and
at the first arrow in B, intraperitoneal injection of 33 mg/kg pentobarbitone sodium.
At the second arrow in B, intraventricular injection of 50 jtg adrenaline.

declines to 6 or even 4/min. With the rise of temperature respiration again
accelerates. After an intravenous injection of 70 mg/kg the temperature
falls below 300 C and respiration becomes so slow, 2/min or less, that
external heat has to be applied, for instance, by placing the cat on a
heated table and under a heat lamp, in order to prevent death from
respiratory failure.

During recovery from the chloralose anaesthesia vigorous myoclonic
contractions develop which often involve the musculature of the whole
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body. The contractions occur either continuously or intermittently. When
they occur intermittently they are easily brought on by a sudden noise or
by touching the animal. Shivering, seen regularly during recovery from
pentobarbitone sodium anaesthesia with the rise in temperature, occurs
occasionally and is not intense.
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Fig. 3. Effect of intravenous injections at zero hour, of 45, 50 and 60 mg/kg
chloralose on rectal temperature of cats. The records showing the effect of 45 and
50 mg/kg obtained from the same cat at an interval of one month. The records
are used as controls for the experiments of Figs. 4, 5 and 6.

Intraventricular injections of bacterial pyrogens, typhoid vaccine or
Shigella, counteract the hypothermic effect of chloralose. Temperature
begins to rise after a latency of about 1 hr, and during the following hours
climbs to fever level whilst respiration accelerates, ear vessels constrict
and vigorous shivering occurs. The effect on rectal temperature of 0.1 ml.
1/1000 typhoid vaccine injected intraventricularly during chloralose anaes-
thesia is shown in Fig. 4, together with a control record obtained in the
same cat by chloralose alone. A comparison of the two records brings
out the strong pyrogenic action oftyphoid vaccine in chloralose anaesthesia.
When comparing the two records it should be noted that the control is
obtained with a lower dose of chloralose, 50 mg/kg, rather than 70 mg/kg,
because with the higher dose the fall in temperature is so great that, if
not reversed by either external heat or pyrogens, the animal would die.

Intraventricular 5-HT also exerts its pyrogenic effect when the cat is
anaesthetized with chloralose; the effect differs from that of the bacterial
pyrogens similarly applied in that the latency is shorter. The rise begins
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within about 10 min after the injection and, as in unanaesthetized cats,
is biphasic. During the rise respiration accelerates, the ear vessels con-
strict and shivering occurs. Figure 5 illustrates the effect of intraventricu-
lar 5-HT on rectal temperature in two experiments carried out on the same
cat. The one record shows the effect of a single injection of 200 ,tg, the

42 r

41 F

40 L

39

G 38
0

L37

36
E

34

33

32

0 1 2 3 4 5 6 7 8 9 10 11 12 13 1415 161718 19 20 21 22 23
Time (hr)

Fig. 4. Two records of rectal temperature obtained from the same cat at an
interval of 6 weeks. At zero hour intravenous injection of chloralose in both in-
stances. * - - - -*, 50mg/kg chloralose alone; 0 0, 70mg/kg chloralose
followed at the arrow (8) by an intraventricular injection 0 1 ml. 1/1000 typhoid
vaccine.

other of two such injections given 5 hr apart. For comparison a control
record is included showing the effect of chloralose alone on the same cat,
the dose again being smaller (60 mg/kg) than used in the two experiments
with 5-HT (70 mg/kg).

Adrenaline or noradrenaline injected intraventricularly exert their hypo-
thermic action also in chloralose anaesthesia. This is illustrated in Fig. 6,
which for comparison includes a control record obtained in the same cat
for the effect of chloralose alone. For the first 5 hr until the injection of
50 gcg adrenaline the two curves run parallel. The injection given after the
temperature has begun to rise results in a renewed fall and this happens
again with the subsequent injection of 50 ,ug noradrenaline given 4 hr later.
The two injections have postponed the return to normal temperature for
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over 10 hr. Figure 6 also illustrates the transient hyperthermia regularly
seen following the hypothermic effects of the catecholamines as shown by
the fact that the temperature continues to rise for about 10 C above normal
temperature.
By injecting alternately 5-HT and either noradrenaline or adrenaline it
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Fig. 5. Three records of rectal temperature obtained from the same cat at about
weekly intervals. At zero hour intravenous injection of chloralose in all instances.
0 - - *, 60 mg/kg chloralose alone; @ -, 70 mg/kg chloralose followed at the
arrow ($) by an intraventricular injection of 200,ug 5-HT; O-O, 70mg/kg
chloralose followed at each arrow ( ) by an intraventricular injection of 200 ,ug
5-HT.

is possible to raise or lower and thus to control temperature during the
hypothermia of chloralose anaesthesia. An example of this control is
shown in the experiment illustrated in Fig. 7, where an injection of 5-HT
is followed by that of noradrenaline, which in turn is followed by that of
5-HT.

If, after an intravenous injection of chloralose 70 mg/kg, temperature
is allowed to fall below 300 C and respiration slows to 2/min or less, intra-
ventricular injections of 200 ,tg 5-HT no longer raise temperature, or at
most raise it only slightly.
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Fig. 6. Two records of rectal temperature obtained from the same cat at an interval
of 1 week. At zero hour intravenous injection of chloralose 45 mg/kg in both in-
stances. *- 4-, Chloralose alone;O-Q, chloralose followedbyan intraventricu-
lar injection of 50 /tg adrenaline at the first, and of 50 ,ug noradrenaline at the
second arrow.
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Fig. 7. Record of rectal temperature obtained from a cat given at zero hour an

intravenous injection of chloralose 60 mg/kg followed by intraventricular injec-
tions of 200 jug 5-HT at the first, of 100 ,ug noradrenaline at the second, and of
another 200 /tg 5-HT at the third arrow.
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Pentobarbitone sodium and chloralose injected into the cerebral ventricles
Changes in temperature similar to those produced with anaesthetic doses

of intraperitoneal pentobarbitone sodium or of intravenous chloralose are
obtained with very small amounts of these anaesthetics injected into the
cerebral ventricles. Injected in this way pentobarbitone sodium produces
a biphasic effect: a fall in temperature of relatively short duration followed
by a rise beyond the pre-injection level. The effect resembles that seen in
the experiments in which pentobarbitone sodium is injected intraperi-
toneally during fever (see page 467). Intraventricular chloralose produces
only a fall of temperature. After the intraventricular injection of
pentobarbitone sodium or chloralose, the cat lies down and often curls up.
Most of the time the eyes are closed and the cat appears to be asleep but
is easily roused. This soporific effect of intraventricular injections of small
amounts of anaesthetics has been described previously (Feldberg, 1957,
1959).
Figure 8A illustrates the effects on rectal temperature of four successive

injections of 3 mg pentobarbitone sodium. Each injection lowers the
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Fig. 8. Three records of rectal temperature obtained from three cats. Cat A: at each
of the four arrows an intraventricular injection of 3 mg pentobarbitone sodium.
Cat B: an intraventricular injection at the first arrow of 08 mg chloralose and at
the second arrow of lO0 ,Ag noradrenaline. Cat C: an intraventricular injection at
the first arrow of 30 ng Shigella d. and at the second arrow of 0 9 mg chloralose.
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temperature but the fall is followed by a rise beyond the pre-injection
level if the interval between the injections is kept sufficiently long, as
between the first and second, and between the third and fourth injection.
After the first injection the temperature falls from 38 2 to 3711° C and then
rises to 39.30 C, after the second and third injection it falls to 38.30 C
and then rises to 40.20 C, and finally after the fourth injection it falls to
39.40 C and rises to 40.70 C. With each rise vigorous shivering sets in and
the ear vessels constrict, whereas with each fall shivering stops and the ear
vessels dilate.

Figure 8B shows the long-lasting fall in temperature produced by an
intraventricular injection of 0 8 mg chloralose. The temperature falls about
2,50 C, and the return to normal takes over 5 hr, but the temperature does
not rise beyond the pre-injection level. During the rising phase of tempera-
ture, there is some shivering and the ear vessels which had dilated during
the falling phase constrict. The figure illustrates that the hypothermic
effect of 0-8 mg chloralose is more pronounced and longer lasting than
that of 100 jug noradrenaline similarly applied.

Figure 80 illustrates the effect of intraventricular chloralose (0.9 mg)
given during fever produced by Shigella similarly applied. Again the
temperature falls about 2.50 C within 2 hr, but the subsequent rise is much
steeper than in the corresponding experiment on the non-feverish cat of
Fig. 8 B. The rise is associated with intense shivering which continues
after the temperature has reached its highest level.

DISCUSSION

Previously we have shown that, injected into the cerebral ventricles
of unanaesthetized cats, 5-HT raises and the catecholamines, adrenaline
and noradrenaline, lower body temperature. The effects were attributed
to an action on the hypothalamus and the theory was put forward that the
three amines play a role in the hypothalamic control of body temperature,
and further that any changes in temperature brought about by the hypo-
thalamus would have to be considered in the light of this new concept of
chemical regulation in this part of the brain.

Anaesthesia results in a fall in temperature and, as shown with chlora-
lose, the extent of the fall depends on the amount of anaesthetic injected.
How can the new concept of temperature regulation be applied to this
special instance? First, the fall in temperature can be attributed to an
action of the anaesthetics on the hypothalamus because both chloralose
and pentobarbitone sodium lower body temperature when injected into
the cerebral ventricles in doses far too small to be effective on systemic
application. In the present experiments such a hypothermic effect was
obtained with lessthan 1mg chloralose, orwith 3mg pentobarbitone sodium
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The fall in temperature, however, cannot be explained on the assump-
tion that in 'anaesthetizing the hypothalamus' the anaesthetics render
this structure insensitive to the amines, because the present experiments
show that the hypothalamus retains its sensitivity to the amines under
both chloralose and pentobarbitone sodium anaesthesia. To explain the
fall in temperature in the light of the new concept one would have to
assume that the anaesthetics act by modifying the release of the amines in
the hypothalamus or at least act mainlyin thisway. Thiswould also provide a
plausible explanation ofwhy there are some differences between the changes
in temperature under chloralose and pentobarbitone sodium anaesthesia.
With chloralose the sole effect on temperature is a fall, which could be

explained by either a release of the catecholamines or an inhibition of the
release of 5-HT, or both. With pentobarbitone sodium the fall is followed
in certain circumstances by a rise beyond the pre-injection level, and this
rise is associated with vigorous shivering. This happens each time small
amounts of pentobarbitone sodium are injected into the cerebral ventricles
so that the temperature finally reaches fever level. This also happens when
pentobarbitone sodium is injected intraperitoneally in anaesthetic doses
during fever produced by bacterial pyrogens. The fall in temperature is
then followed, after a relatively short time, by a rise beyond the level of
fever existing before anaesthesia was induced. Thus pentobarbitone
sodium clearly has a double effect on temperature which would require a
release or increased release of the catecholamines as well as of 5-HT. A
release of 5-HT would appear to occur also in afebrile cats when anaesthesia
is produced by intraperitoneal pentobarbitone sodium because in these cats
shivering occurs regularly, not during the initial fall in temperature, but
later when the temperature begins to rise again. This shivering may well
be the result of the release of 5-HT since this amine is known to produce
shivering when applied by the intraventricular route. The phenomenon
of pentobarbitone sodium shivering has been known for a long time, has
been used for studying the mechanism of shivering, and has been shown to
be abolished by small amounts of catecholamines given intraventricularly
(Domer & Feldberg, 1960). On the other hand, in chloralose anaesthesia,
shivering is not usually associated with the return to normal temperature
and, if it occurs, is rarely vigorous.
Whether an anaesthetic produces a fall in temperature or a fall followed

by a rise associated with shivering the fundamental mechanism could well
be the same and could consist of a release of the amines within the hypo-
thalamus. In fact, with both chloralose and pentobarbitone sodium, there
may be from the beginning a release, or increased release of all three
amines, but initially the effect of the catecholamines would mask that
of the released 5-HT. This could simply be due to the fact that the amount
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of at least one of the two catecholamines, noradrenaline, available for
release is so much greater than that of 5-HT, since the concentration of
noradrenaline in the hypothalamus is known to be several times higher
than that of either 5-HT or adrenaline (Vogt, 1954; Amin, Crawford &
Gaddum, 1954).
The effect of 5-HT should become apparent only some time later when

the release, or increased release, of the amines ceases, because, as shown
previously, the hyperthermic effect of intraventricular 5-HT lasts for
many hours and is of longer duration than the hypothermic effect of
intraventricular adrenaline or noradrenaline. The 5-HT could thus be
responsible for the return of the temperature to normal or for the rise of
temperature beyond the pre-injection level as well as for the shivering.
The difference between the action of pentobarbitone sodium and

chloralose could be accounted for in one of the following ways without
requiring a fundamental difference in the action of the two anaesthetics
on the hypothalamus. Either pentobarbitone sodium is somewhat more
potent in releasing 5-HT than chloralose; or when the effect of pentobarbi-
tone on the hypothalamus wears off the release of 5-HT outlasts that of
the catecholamines whereas this does not happen with chloralose; or the
effect of chloralose on the hypothalamus wears off more gradually than
that of pentobarbitone sodium. With the last two alternatives the differ-
ence between the two anaesthetics would occur only when their effect on
the hypothalamus wears off. Any of these alternatives could account for
the observed difference between the two anaesthetics. The ease with which
fever is obtained following intraventricular injections of small doses of
pentobarbitone favours the last alternative.
The present purely pharmacological experiments neither prove nor

disprove these ideas. To prove them it is necessary to demonstrate the
release of the amines during the changes in temperature seen in anaesthesia.
Provided the amines released in the hypothalamus pass into the cerebral
ventricles, this should not be too difficult, because the ventricles can be
perfused in anaesthesia and the effluent then assayed for its content of
5-HT and catecholamines.

SUMMARY

1. In cats anaesthetized with pentobarbitone sodium or chloralose,
body temperature is recorded rectally, and bacterial pyrogens, 5-hydroxy-
tryptamine (5-HT), adrenaline and noradrenaline are injected into the
cerebral ventricles through an indwelling cannula to determine whether
the hypothalamus retains its reactivity to these substances under anaes-
thesia.

2. WVhen cats are kept at room temperature (21-24° C) and not warmed
by external heat, anaesthetic doses of intraperitoneal pentobarbitone
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sodium or intravenous chloralose produce a profound fall in temperature
lasting several hours. With chloralose the degree and duration of hyper-
thermia were shown to increase with dosage.

3. An intraventricular injection of 0-1 ml. 1/1000 typhoid vaccine, of
30ng Shigella dysenteria, or of 200,tg 5-HT during a pentobarbitone
sodium or chloralose anaesthesia, at a time when temperature has fallen
to a low level, accelerates the return to normal temperature and then
produces fever. The rise in temperature produced by the bacterial pyrogens
begins after a latency of about 1 hr, whereas that produced by 5-HT after
a latency of only a few minutes. An intraventricular injection of 50 ,tg
adrenaline or noradrenaline, on the other hand, postpones the return to
normal temperature for several hours.

4. The fall in temperature during anaesthesia can be attributed to an
effect of the anaesthetics on the hypothalamus because, when injected
intraventricularly in doses far too small to be effective on systemic appli-
cation, both chloralose (less than 1 mg) and pentobarbitone sodium (3 mg)
produce a fall.

5. The sole effect of chloralose on temperature is a fall; with pento-
barbitone sodium there may be a fall followed by a rise beyond the level
existing before the pentobarbitone sodium injection. This occurs when
;small doses are injected intraventricularly or when anaesthetic doses are
injected intraperitoneally during fever produced by bacterial pyrogens.

6. On the assumption that temperature regulation in the hypothalamus
is brought about by the release of 5-HT, adrenaline and noradrenaline,
which occur naturally in the hypothalamus, the fall in temperature which
occurs in anaesthesia as well as the differences in the changes of tempera-
ture observed between pentobarbitone sodium and chloralose anaesthesia
cannot be due to the hypothalamus having become insensitive to the action
of these three amines. In order to explain the changes in temperature
during anaesthesia in the light of the new concept, it is necessary to assume
that the anaesthetics modify the release of the amines. Possible ways in
which the release may be influenced by the anaesthetics are discussed.
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