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WI-EEN BLOOD clots, a vasoconstrictor substance is released from the disintegrating 
platelets The isolation of this principle from beef serum was described in 1948 
by Rapport, Green and Page ( i )  who later identified it as 5-hydroxytryptamine. 
For tins vasoconstxmtor principle, Corcoran coined the word serotonin. Many 
years previously Erspamer studied a vasoconstrictor substance associated with the 
enterochromafBn system of the gastro-mtestinal tract whic]h he called enteramine 
Tins he later identified as ldentmal with 5-hydroxytryptamine or serotonin. 

The presence of large amounts of serotomn in ca~reinoid tumours, the descrip- 
tion by Biorck (2) of a bizarre syndrome associated wath metastatic malignant 
carcinoid and attributable to excessive serotonin production, and the discovery 
of this substance m the brain (3) shmulated much research to elucidate the 
functions of the amine in health and disease 

Although the precise functmns of serotomn are sttll obscure there can be httle 
doubt that it is a substance of great physiological importance The anaesthesiolo- 
gist in his role as the apphed physmlogist of the surgmal team should I be aware 
of how this compound, especially when present m excesswe amounts as in the 
carcinoid syndrome, can effect the homeostasis of his patient and modify the 
actions of the agents he uses to produce anaesthesia. In flus paper some of the 
actaons of serotomn wall be described, with particular retference to the carcinoid 
syndrome, and an attempt made to mchcate how these may modify the choice and 
conduct of anaesthesia in pahents suffering from that condition 

SOURCE, SYNTHESIS, AND DISTRtBUTION( 4, 5) 

Serotonm is wadely distributed in the body. Large amounts; are found in the 
brain, blood platelets, and gastro-mtestinal tract. Smaller dluantitios are present 
m the liver and bone marrow whde httle occurs in the lungs, thyroid, pancreas, 
and diaphragm None is present m skeletal muscle, the peripheral nerves, or the 
adrenal glands. 

The dietary precursor of serotonin is the amino-acid tryptophan This becomes 
hydroxylated, probably in the liver, to 5-hydroxytryptophan (5-H-T-P) which 
then undergoes decarboxylation to form 5-hydroxTtryptamine or serotonin. The 
specific decarboxylase for 5-H-T-P is found in most tissues, particularly in the 
brain, lungs, liver, kidneys, and sympathetic ganglia. Seroton~a is mainly broken 
down and excreted in the urine as 5-hydroxyindole acettc acid (5-H-I-A-A), the 
enzyme responsible being the widely distributed monamine oxldase. The quanti- 
tative excretion of 5-H-I-A-A may, therefore, be used as an index of serotonin 
metabolism. 

1FeUow m the Department of Anesthesiology, Cleveland Chmc, and the Frank E Bunts 
Educational Institute, Cleveland. Ohio 
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FUNCTIONS OF SEtIOTONIN IN THE MAINTENANCE OF HOMEOSTASIS 

Serotonin-'buffering System 
In experiments to deterrmne the effect of inlechons of serotonin on the cardio- 

vascular system confUctmg results were often obtained. For example, in a given 
series of patients, following injection of the amine, the ~loofl pressure ~nay be 
raised, lowered, or undergo a biphasm response. In order to try and explain these 
flndh~gs the concept of a serotonm-buffering system was advanced (6). This 
ascribes to serotonin the role of humoral antagonist-to neurogenic vasomotor tone, 

1 

the vascular response to the an~ne being largely determined by the degree of 
tone present. When this is high, the response is h~otensive and when low a 
pressor effect is seen. There is probably both a central and a peripheral inhibitory 
effect of the hormone, on neurogenic tone 

Blood 
Nearly all the serotonm of the blood is found m the platelets and is released 

when these disintegrate When applied directly to blood vessels, serotonin exerts 
a vasoconstrictor effect and it is tempting to ascribe to it some role m the 
haemostatic mechanisms This assumption is not confirmed experimentally, how- 
ever. ~It is possible in man by administration of reserpine to cause marked and 
prolonged depletion of the serotonm content of the platelets, brain, and gastro- 
intestinal tract without influencing the clotting mechanism or haemostasis (7) 
However, somr workers have suggested that serotonm might be an antagonist of 
antithrombin, thus facilitating the conversmn of fibrmogen to fibrin (8). 

The observations that the platelets m the carcinoid sy-ndrome contain excessive 
amounts of serotonin, and that ordinary platelets are capable' of absorbing large 
amounts of this amine, indicate the posslbfli~ that platelets may  be concerned 
m the fixation and inactivation of this potent humoral agent by binding to the 
platelet constatuents in an inactive form (4). Conversely, of course, it can be 
argued "that when stored m l~tatelets serotomn is protected from destruction by 
amine-oxadase, to be available for release when required 

Gastro-intestinal Tract 
A large proportion of the body serotonm occurs m rile gastro-mtestmal tract 

where it is formed by the enterochromaffin cell~ Its physiological fimction in the 
ahmentary canal is tmknown, but it probably serves as a local hormone to regu- 
late smooth muscle function. The increased intestinal motility produced by 
injection of serotoni'a and the d~arrhoea and colic characteristic of the carcinoid 
syndrome tend to su 9port this theory. 

The Brain (4, 5) 
The brain contains relatively large amounts of serotorml, the greatest quantities 

being located in the hypothalamus and other areas concerned with autonomic 
activity. Parenterally administered serotonin doe~ not readily cross the blood- 
brain barrier, the brain probably synthesizing its own" ~erotonin from 5-H-T-P 
and metabolizing it with rnonamine oxidase. 

Interest was aroused concerning the possible functions of serotonin in the 
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brain by the discovery that administration of the tranq~ilhzer reserpine caused 
release of serotomn from the body depots wifll a marked increase in the excretion 
of 5-H-I-A-A. The brain serotomn is especially susceptible to reserpine release 
and naturally some connection between the ataraetle effect of this drug and its 
abihty to release serotomn was postul'ated. However, the dlstnbutmn of norepme- 
phrine m the brain closely parallels that of serotonm and reserpine reduces its 
concentration at about the same rate. This tranqm]hzer also stimulates release of 
eatechol amines from the-innervated adrenal medulla and norepmephrine from 
the cervical sympathetic ganglia. Thus reserpine brings about changes in the 
distribuhon of three very active amines so that a simple ,explanation for its 
tranquillizing action is unhkely. 

The precise funchons of serotonm in the central nervous system remain obscure 
though many theories have been advanced Brodle and Shore (30) suggest that 
it may be the transmitter substance for shmulatlon of subeortlcaI parasympathetic 
centres or inhibition of sympathetic centres Marr~zzl and Hart (31) report that 

I 
the hormone is a potent inhibitor of central sympatlc transmrsslon whale Dobkin 
(9) suggests that optimum nerve function depends on the ratio of lntracellular 
to extraeellular serotonin. With a relative increase in lntracellular serotonin there 
is increased tension, alertness, trntablhty, and a tendency towards convulsive 
behavaour. Conversely, an excess of extracellular serotonm results in depression 
and withdrawal. 

Respiratory System 
Serotomn is a potent bronchoeonstrictor Herxheimer (10) has reported that 

inhalation of serotomn aerosol m four normal subjects had no effect, while m 
three of six people wtth asthma severe asthmatic attacks were preelpltated, 
which responded to isopropylnoradrenalin. In retrospect, he believes this effect 
was due to the acidity of the aerosol solution used ~Vhen a buffered, neutral 
solution was used no attacks were seen However, inhalation of serotonm aerosol 
in guinek pigs produced a shock-hke syndrome with dyspnoea, cyanosls, and 
often convulsions. Some relief was obtained with atropme It is noteworthy that 
"asthmatic" attacks are characteristic of the carcmold syndrome and are probably 
induced by release of serotonin from the turnout. 

A constant decrease m tidal atr occurs following inlectaon of serotonii~ intra- 
venously (11). This reduction is probably by bronchoconstnctaon, the effect 
being partly antagonized by atropine 

When inlected, serotonin produces a rise in venous, right atxlal, and pulmonary 
artery pressures with a fall in systemic blood pressure (12). The mechanism is 
probably by pulmonary vasoconstriction. These findings have led Srmth and 
Smith (13) to unplieate serotonin release from blood clot and[ J-rffarcted lung as a 
factor in the production of the systemic effects of pulmonary embohsm. 

Potentiation of Choline Compounds and Inhibition of Cholinesterase 
Fried and Antopol (14) found that very low concentrations of serotonin 

augmented the effect of human pseudo-cholinesterase, while higher concentra- 
tions caused marked mhlbitaon They comment that the potentiating effect at low 
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concentrations may be of greater significance than m~bltlon at higher concentra- 
tions as these low levels probably more nearly correspond to physiological values 
for the amine. This raises the possibility of cholinesterase mhlbihon by serotonin 
m conditions where its circulating level is above phys~ologleal "limits, as in the 
carcmoid syndrome 

The work of Pick (15) showed that pre-treatment with small doses of serotonin 
strongly potentiated the effect of ace t-ylcholine on the guinea-pig ileum. Serotonm 
also enhanced, but to a lesser extent, the effect of the more stable choline com- 
pounds. He does not believe that this potenhahon can be explained solely on the 
basis of simple cholinesterase inhibition. 

These findings are o:F signLficance to the anaestheslologlst concerned with the 
use of muscle relaxantz. Consider neuromuscular blockade produced by a non- 
depolarrzing relaxant such as tubo-curare Serotomn would be expected to 
potentiate the effect of aeetylchohne at the motor end-plate leading to its 
accumulahon m this region, rFlus would result m displacement of the curare from 
the chohnerglc receptors of the end-plate and a reversal of the blockade. This 
hypothdsls receives some support from the work of Phrlippot and Dallemagne 
(16). These workers found that m cats partial neuromuscular blockade produced 
by tubo-curare was rapidly reversed by mjechon of serotonin. No effect was seen 
m blockade produced ]by the depoldnzmg relaxant decamethomum iodide. With 
more intense blockade by curare, repeated rejections of serotonin were necessary 
to produce reversal 

This reversal of neuromuscular blockade was independent of any variations in 
arterial pressure produced by the ~Lnlechon of serotomn They do not believe that 
release of adrenalin following the rejection of serotonin is a factor in producing 
reversal as this occurs too rapidly for any but a direct action and is also seen 
when mlectlon of the hormone produces a fall m systemic blood pressure. 

Since the introduction of succmylcholine as a depolarr~lng muscle relaxant, 
many cases of prolonged apnoea following its use have been reported. Though 
this apnoea can be caused by many mechanisms (17), the following may 3e 
relevant to this discussion. 

J 

Restoration of neuromuscular conduchon foll0wmg succinylcholine block is 
due" to enzymatic hydrolysis, by plasma cholmesterase, of the succinylcholine to 
succinylmonocholine and then t o  succmic acid and choline If cholinesterase 
achwty is inhibited by serotonm, the rate of breakdown ~nl- be decreased, and 
the duration of blockade prolonged. With the slowing of thr rate of breakdown 
of the relaxant, accumulatic,n of the primary breakdown product succinylmono- 
choline will also occur. This compound ,has some neuromuscular blocking action, 
being.about a twentieth as active as succinylcholine. 

Thus, in condlt~ons associated with an increased level of circulating serotonin, 
it may be 3ostulated that the use of depolarizing ,muscle relaxants, especially 
succmylcho_ine, carries a l-isk of prolonged neuromusdu,lar blockade due to 
cholinesterase inhibition. 

Prolongation of Hypnosis by Serotonin 
Correll and co-workers (18) noted that rats rendered unconscious with a 

variety of barbiturates often succumbed to minute quantitdes (often as little as 
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0.1 mg.) of serotonin given intravenously. Unanaesthetized animals tolerated up 
to 50 mg./kg. Similar results were obtained with light ether anaesthesia, 0.1 mg. 
of serotonin w e n  intravenously killing four out of ten rats. It is interesting to 
note that wit_a light cyclopropane anaesthesia, 0.1 rag. intravenously did not kill 
any of the rats, 0.5 rag. being necessary to kill five out ot ten. They conclude that 
the intravenous injection of serotonin into an anaesthetized animal enhances the 
respiratory depression produced by the anaesthetic agent- so that death appears to 
be the result of respiratory failure 

In view of the great6r sensitivity to serotomn unde~ light, ether anaesthesia, 
which stimulates respiration, than under cyclo!propane, which is a marked 
respiratory depressant, tins explanation seems unlikely. 

Brodie (19) showed that reserpine markedly potentmtes the hypnotic effects 
of hexobarbitone and ethyl alcohol in mice, probably by causing release of 
serotonin. Reserpine does not increase the rate of b/e-transformation or affect 
the rate of uptake bv the brain of the two hypnotics It presumably acts ,by 
mcreasing the sensitivity of the nervous system to tl-ese agents 

The same workers found that the sleeping times o" mice under hexobarbitone 
(20) and pre-treated with serotonin were some 300 per cent longer than in mice 
given the barbiturate alone. This effect was substantmllv chminlshed bv the prior 
administration of a serotonm antagonist (L.S.D.). 

In confirming the hypnosis-prolonging properties of serotonm in mice anaes- 
thetized with cyclobarbttone and chloral hydrate, Fasti,~r (2]) suggests that the 
ability of this hormone to prolong narcosis may be due to a relatavely unspecific 
vascular effect, rather than to a more specific action on the nervous system. As he 
points out, this potentiating action of serotonm extends to several different kinds 
of hypnotacs-barbiturates, alcohol, and chloral hydrate-which are metabolized 
m different ways. Thus, any explanation of its action on the basis of the inhibition 
of a specific enzyme system in the brain is unlikely 

Later work by Fastier (22) revealed that the potentiatton of hypnosis by 
serotonin in mxce anaesthetized with chloral hydrate was related to the hypo- 
thermic action of tins hormone This is enhanced in the presence of the hypnotic 
The sleep-prolonging effect is much reduced when the enwronfnental tempera- 
ture is raised to make heat loss minimal. This hypotherm~c effect may be mechated 
centrally via the hypothalamus or peripherally by a direct action on the blood 
vessels. 

Other workers (23) have shown that the injection of very small amounts of 
serotonin intravenously will exert a marked inhibitory effect on the brain-wave 
rhythms as seen under thiopentone anaesthesia. Pftradoxically, under ether 
anaesthesia or unanaesthetized, the effect is excitatory, tending to increase the 
frequencies of these waves. 

That these observations find clinical application will be shown in the discussion 
on anaesthesia m the carcinoid syndrome. Purely in the rea'[ms of eonjeetttre, it 
is fascinating to speculate as to the possible part serotonin may play in the pro- 
longed unconsciousness seen after some head injuries; the excessive somnolence 
associated with certain hypothalamic disorders and the narcoleptic state. Of more 
direct interest to the anaesthesiologist, what is its role, ff any, in the phenomenon 
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of artlficml hibernatxon? Is its metabohsm altered m those patients who show 
abnolznal sensltawty to the barbiturates? The field is indeed fascinating and the 
poss~bflltles seem legion. 

The Pituitary-Adrenal System 
Moussatche and Peretra (24) have shown that the admimstration of serotonm 

to rats decreases the ascorblc acid content of the adrenal glands. This did not 
occur m hypophysectomized animals, indicating th:at the mechanism is through 
release of A.C T.H Tins ~ct~on is blocked by the serotonm antagonist B.O.L 
Others (25) have demonstrated an increase m platelets and decrease in eosino- 
plnls following m]ectlon ol a large dose of serotonm m rats. Munson (26) has 
shown that reserpine can st:lmulate the secretnon of A C T H and, after adminis- 
tration of tbas drug, other stressful agents no longer have their usual effect on 
A C T H productmn. These finchngs have stxmulated interest m the possibility 
that serotonm may be the hypothalamlc neuro-humor responsible for stimulating 
A C T.H secretmn 

In patients with the ealeinold s)aqdrome there is an mcreased incidence of 
adreno~ortlcal hyper]?lasla and adenomas (27), inchcatang possible persistent 
strmulataon by A.C.T H. They are also more susceptible to overwhelming bacterial 
mfect/ons which may be ant le~ated ff long-continued adrenal stimu_ation has 
resulted m their mablhty to respond to additional stress ]by increased out-put of 
steroids 

Apparently, then, these patients rmght be expected to have a poor adrenal 
response to the stress of anaesthesia and surgery so that supplemental steroid 
therapy may become necessary. 

Additional Functions 
Evadence is accumula~ng that serotonm may be concerned m many other vatal 

functions. Tins has been re~aewed by Page (5) and will only be briefly mentioned 
The hormone may be involved in the vasculal changes and pam produced m the 
early phases of inflammation. The amme is released m anaphylactic shock and 
certain, antlgen-antabody reactm~s, it may also be concerned in the regulation of 
sodium metabolism 

These actaons of serotonm may be related to ~ts ab~htv to produce a selective 
alteration in the permeability of the cell membrane 

Intestinal Carcinoid and the Malignant Carcinoid Syndrome 
Carcinoid tumo~urs arise m the enterochromaflqn cells and comprise (5, 27, 28) 

about 1 per cent of all neoplasms of the gastro-mtestinal tract They can occur 
anywhere from the stomach to the recital ,  but are usually Found in the ileo-caecal 
region. In about 25 per cent of these neoplasms, especiall, z those associated with 
hepatic metastases, a pecuhar syndrome occurs, ch~actexlzed by all or some of 
the following features. (1) cohcky abdominal pain, bororygmi, hypermotility of 
the bowel, and watery diarrhoea; (2) a violaeeous eyanosls, mterrmttent flushing 
of the skin associated with tachyeardia and telangleetasia (3) right-sided endo- 
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eardial fibrosis with pulmomc stenosis and tricuspid regurgitation leading to 
right-sided heart failure with hepatic congestion and dependent oedema; (4) 
"asthmatic" attacks associated with cyanosls~ flushing~ ;rod dyspnoea. 

Turnout extracts and the blood of patients with thL,, syndrome contain large 
amounts of serotonin, while the excretion of 5-H-I-A-A is greatly increased. Many 
of the features of the syndrome can be reproduced by the administration of 
exogenous serotonin and it seems reasonable to assume that carcinoids are 
endocrine t-amours producing excessive amounts of the hormone serotonin. About 
two-thirds of the free cu, culatmg serotonin is removed during passage through 
the lungs. 

The flushes of the syndrome are .related to falls in blood pressure and are 
probably mediated through release of serotonm from the turnout and metastases 
Sudden release of serotonm into the circulation may occur with handling of the 
tumour or be precipitated by a fall m blood presst~re. 

The serotonin antagomsts are peculiarly ineffective in controlling the symptoms 
of the syndrome, though some symptomatic rehef Ls usually obtained with 
chlorpromazine. 

With physicmns becormng increasingly aware of the .~xlstence of the syndrome, 
Improved methods of diagnosis, the relatively slow growth and spread of the 
tumour, and its frequent association w~th other surgical conditions, the anaes- 
thesiologist wdl no doubt be more frequently called upon to anaesthetize -~atients 
with this condition in the future Anaesthesia may be required for an exp_oratory 
laparotomy, attempted exosion of the t:umour and metastases, or rehe~ of intestinal 
obstruction produced by the growth. Also surgical t~:eat-ment of an associated 
choleeystitis, cholehthtasls, or peptic ulceration, which show an increased inci- 
dence in assooation with this disease, may become necessary 

In decichng which methods and drugs to use in the ~maes~hetlc management of 
patients with these conditions, there are several factors the anaesthesiologist must 
consider. 

Many of the patients have been takifig chlorpromazine over a prolonged period 
for symptomatic relief of some of the mandestatio~s of the syndrome. This 
tranquillizer produces peripheral vasodilation, mild hypotension, and tachy- 
cardia. There is a well-marked adrenolytlc action and orthostatic hypotension 
readily occurs The drug also potentiates the effects of hypnotics, narcotics, and 
relaxants so that prolonged apnoea and delayed return of consciousness may 
complicate the picture. 

The avoidance of hypotenslve episodes is especlafly impoi• in these patients 
as there is evidence that falls in blood pressure can release serotonm into the 
circulation from the turnout and metastases (29). If hypotension occurs, its 
reversal by vasopressors may be di~cult as the response to these drugs is modified 
by chlorpromazine. Phenylephrine and L-noradrenalin are the vasopressors of 
choice, the less potent agents such as ephedrine, methyl amphetamine, and 
methoxamine being singularly ineffective in the presence of the tranquillizers. 

The development, during the course of operation or postoperatively, of a pro- 
longed hypotension refractory to powerful vasopressors and not associated with 
blood loss is likely to indicate adrenoeortical insui~ciency. This may be due to 
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exhaustion of the adrenal cortex following prolonged stimulation by A.C.T.H. 
released by serotonin. In this state patients react poorly to the stress of anaes- 
thesia and surgery so that hypotension, respiratory depression, and delayed 
recovery are seen. 

Treatment of this complication is by intravenous steroids althougl- ff its 
existence is suspected preoperatively the use of steroids before and after operation 
may prevent its occurrence. 

Small amounts of narcotics and sedatives should be used ~in the premedieation 
of these palaents as marked potentiahon of the effects of these agents occurs with 
both chlorpromazme and serotonin. Atropine should be given in full dosage, in 
view of the experimental work indicating a protectxve eft.set against serotonin- 
reduced bronchoconstriction. 

Endotracheal mtubation is mandatory to ensure perfe~:t oxygenation at all 
tames, especially ff the cardtac lesions sometimes associated with the syndrome 
are present Intubation also ensures easy access to the tracheobronchial tree so 
that rapid and efficient treatment of any "asthmatic" attack is possible. 

Induction and maintenance with cyclopropane are recommended in light of 
the finding that rats anaesthetized with this gas are more resistant to the lethal 
effects 'of injected serotonin. Also with thi~ agent, high oxygen concentrations can 
be given and excellent muscular relaxataon obtained, ff reqldred, with only small 
~tmounts of relaxant The slight increase in blood pressure often seen in light 
cyclopropane anaesthesia is a_so of benefit in avoiding hypotensive episodes. 

The use of Barbiturates is contra-indicated because o]: the potentiation of 
hypnosis produced by both ehlorpromazine and serotonin..Another disadvantage 
is the ~requent occurrence of hypotension during induction. This fall in blood 
pressure is exaggerated in the presence of chlorpromazlne. 

If the use of a muscle relaxant becomes necessary, curare is the agent of choice 
owing to the risk of the prolongation of muscle blockade following the use of 
depolarizing relaxtmts. 

During tae course of the surgical procedure, sudden release of serotortin from 
the tumour may occur following a period of hypotension or handling of the 
neoplasm. The increase in circu_ating serotonm may precipitate an "asthmatic" 
aRack with bronehoconstriction and cyanosis. Treatment is by intravenous atro- 
pme, and phenylephrine by nebulization into the anaesthetic circuit. 

In the postoperative period, careful watch must be kept to detect any hypo- 
tensiori, shock, and respiratory depression. These may develop suddenly and 
prove resistant to treatment for reasons already discussed. 

S ~ Y  

A brief description of some of the main physiologlcal actions of serotonin has 
been given. Their clinical implications, especially where they pertain to the field 
of anaesthesia, are presented in some detail. 

The malignant carcinoid syndrome is discussed and some of the problems 
which may confront the anaesthesiologist in dealing with patients suffering from 
this condition are mentioned. 
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l~StrM~ 

La s6rotonine (5-hydroxytryptamine) est une hormone que l'on trouve en grande 
quantit6 dans le cerveau, les plaquettes sangumes et le tractus gastro-intestinal. 
L'on ne connait pas pr6cisement son r61e dans le maintien de rhom6ostase, mais 
des travaux de laboratoire nous font croire qu'elle joue un r61e dans le maintien 
de plusieurs fonctions vatales de l'organisme 

. En se d6sagr6geant, les p]aquettes sangumes hbSrent cette hormone en grande 
quantit6; on ne peut pas aflqrmer que ce fait influence les m6canismes de 
l"nom6ostase. Dans le tractus intestina], la s6rotonine est s6cr6t6e par les cellules 
ent6rochomafflnes. I1 est possible que cette s6cr~tion locale serve ~t la r6gulation 
de la contraction des muscles lisses. 

La d6couverte que la r6serpine provoque une hb6ratmn de s6rotonine dans le 
cerveau n'a pas manqu6 de soulever de la curloslt6 sur son r61e dans le fonction- 
nement du syst~me nerveux central. C'est urt lnl~biteuI de la transmission 
synaptique centrale et il est possible que ce solt un v6tncule chunlque des stimuh 
destin6s aux centres parasympathlques sous-corticaux 

Sur l'arbre respiratoire, cette hormone prodmt de 1]a)qgertension et de la 
bronchoconstriction. 

En laboratoire, on a 6tabh que la s~rotonine minb~dt la pseudo-cholinest6rase 
humaine. En consequence, dans les 6tats off 11 y aurait une augmentation de la 
s6rotomne clrculante, il y auralt un nsque addltionnel, ~ cause de l'inhlbitaon de 
la cholinest6rase, ~ employer des agents curansants du t Wpe d6polarisant de 
crainte d'avoir ~t faire face ~t un blocage neuromuscula~re prolong6. 

La s6rotonine potentialise raclaon de plusleur s hypnotaques, des barblturiques, 
de l'alcool et de l"hy,drate de chloral. Cet effet d6pend de l'action hypothermisante 
de la s6rotonine, effet qm peut 6tre cons~d6rabtement dimmu6 par l'administra- 
tion de L.S.D, un antagomste de la s6rotonlne. 

L'administration de s6rotonme provoque une hb~ratlon d'A.C.T.H, cela ne 
manque pas d'int6r& si l'on songe ~t la fr6quence accrue des hyperplasies adr6no- 
corticales et des ad6nomes chez les malades pr6sentant un syndr6me carcinolde. 

Le syndrbme carcinolde est caus6 par la hl~'ration de grandes quantat6s de 
s6rotonine venant de tumeurs carcino~des des cellules ent6rochromaff~nes, plus 
particuli~rement quand il exaste des m6tastases h6patiques. Ce qui le caract6rise, 
c'est une douleur abdominale ressemblant ~t une colique, de la dlarrh6e, des 
attaques d'asthme et de la fibrose du coeur droit. Des manipulations de la tumeur 
ou une chute de tension art6rielle peuvent provoquer une lib6ration de s6rotonine. 

On a souvent besoin d'administrer une anesth,~sm ~t ces malades et il s'impose, 
pour l'anesth6siste, d'apporter une attention sp(ciale. Un grand nombre de ces 
malades prennent de la chlorpromazme pour soulager leurs coliques et leur 



'P  G. JONES. SFmOTONIN AND THE CAI~CINOID S't2NrDBO1VLE 139 

dlarrhde. Comme prdraddication, on peut preserire de petites quantitds de 
narcotiques et de sddatffs, mais il faut avoir reeours h l'atropine ~t hautes doses. 
Nous consefllons une mduetmn et un mahatien de l'anesth6sie au cyclopropane et 
ddconseillons l'usage des barbituriques. Le myordsolutif de choix demeure le 
curare puisclue les ddpolarisemts sont contrmdiquds. I1 faut 6viter l 'hypotension 
ear elle p e u t  ent ra lner  la l ibdrat ion de sdrotonine S'd f au t  avoir  recours  h des 
vasopresseurs,  il f audra l t  employer  de  la p h e n y l e p h r m e  et  de  la L-noradrdna l ine  
car fl p e u t  arr iver que,  avee des agents  moins  puissants ,  on 6prouve  de  la dlffi- 
cult6 ~t c o r nge r  lqaypotensmn ~ cause des effets a d r d n o l ) ~ q u e s  de  la chlor- 
promazine.  

$1, ell l ' absence d 'hdmorragie ,  on est en face d ' une  hypo tens ion  m a r q u d e  et  
prolongde,  il f au t  songer  ~ une  m s u ~ s a n c e  adrdnocor t tca le  et  recour i r  h l 'usage 
des stdroldes On p e u t  observer~ au  cours de  l 'anesthdsie,  des crises as thmalJformes  
avec b ronchocons t r i c t lon  et cyanose.  I1 ~aut adminis t re r  de  l ' a t ropine pa r  vole  
endove ineuse  et ndbu]Liser darts le eirctut  de la m a c h i n e  ~t anesthdsie  de  
la p h e n y l e p h n n e .  Darts les suites opdratolres,  il f au t  exereer  u n e  surveil- 
lance de  t o u s l e s  instants era-, s o u d a m e m e n t ,  11 p e u t  survenir  une  hypotens ion ,  u n  
dtat  de  choc et  une  ddpression respiratoire.  
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