
EFFICACY OF ATARAGTIC DRUGS IN CLINICAL ANAESTHESIA: 
A REVIEW 

ATZ.EN B. DOBKIN, M . D .  1 

COOLNESS and ~resence of mind under all circumstances, calmness amid storm, 
clearness of juc_gment in moments of grave peril, immobility and impassiveness 
are a/1 synonymous with imperturbability or equanimity. These qualities were of 
the highest order to be attained by physicians in the opinion of Sir William 
Osier (1). In the thre e generations since Osler uttered hi.~ sermon on Aequani- 
rmtas, physicians have beer, trying to transfer these qualities t 9 their patients 
because they know that mental stress and chronic anxie.3r aggravate physical 
debility and disease states. 

For many years the c|in~cian has employed such drugs a,; alcohol, barbiturates 
and other types of hypnotic,;, broInides, paraldehyde, and a variety of analgesic- 
sedatives, to calm the anxious palaent. Success with these agents has been 
variable. Morphine is still the first choice for the rehef of traumatic pain. 
Sahcylate derivatives -)rovide excellent rebel from inflammatory and congestive 
pain and the assocmted mental anguish. Caffeine and 'amphetamine and their 
derivatives are still favourites ~foi the relief of mental depression and fatigue. 
The addictive properties cff most of these drugs is a serious problem, however. 
(The three most widely used drugs in the world have addicting properties- 
caffeine, nicotine and alcohol. ) 

During the past decade many new kmds of behaviour altering drugs have been 
mtroduc~'d with great success. They not only suppress manic excitement and 
anxmty, but also counteract depressmn and promote stabtlity and imperturba- 
bdity (2). The term "Atara)da" has been introduced by Fabmg to describe thas 
altered mood which can be produced by drugs. 

Because ~ e  practising anaesthetist is in daffy contact with patients who have 
ma]or physical problems together with a strong psych c overlay of anxiety or 
depression, it is of the utmost ~aportance that he becomes ~amiliar with the 
growing variety of mood altering drugs. This knowledge will ensure their 
employment in a rational manner, to the advantage o~ the patient and the anaes- 
thetist. Frequent review of experimental and chnical evaluations of these new 
drugs should' be the only basis for their use m general qhnical practice. The 
efficacy of each agent must be coupled with a precise knowledge of its multiple 
actions and of its main dangers, together with informahon on the experiences of 
others ( 3, 4, 5). 

GENEBAL CoNsmER~TIONS 

The anaesthetist ,who is alert to psychosomatic relationships realizes that mood 
and behaviour are greatly modified by the physical condition of patients and by 
their environment (6). Insight is usually more readdy secured in patients who 
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have mental problems, if their nutritional and physiological status are satisfactory. 
The nutritional status in the geriatric patient and in any patient with a chronic 
lUness always requires more careful attention, especially in relation to vitamin 
and protein intake (7). For optimum nervous stability certain vitamiils such as 
thiamine, pantothenic acid, ascorbie acid and nicotJnamide seem to be necessary. 
Psychotic states are often improved by large doses of these substances, which 
also seem to be important in preventing degenerative changes in the nervous 
system. 

Studies of the action of the ataractic drugs have increased the knowledge of 
the role of serotonin (5-hydroxytryptamine) lin nerve conduction, the activity os 
nervous tissue and in cardiovascular homeostasis. The suggestion is that optimum 
nerve function depends on the ratio of intracellular to extracellular serotonin. 
When there is a relative increase in intracellular serotonin, there is increased 
tension, alertness, irritability and a tendency towards convulsive behaviour. On 
the other hand, a relative excess of extracellular serotonin is associated with 
central nervous system depression and withdrawal. Serotonin may be the most 
important regulator of the activity of the subcortica[ area.,; of the brain (8, 9, 10). 
Its importance in brain function is indicated by the observation that ~erotonin is 
affected differently by the various types of tranquillizer. Reserpihe releases 
serotonin from cells in the central nervous system, especially in the tbrain stem. 
On the other hand, chlorpromazine has been JFound to inactavate serotonin which 
has been injected or which is in the circulation; while mepazine does not affect 
serotonin in the circulation. Chemical considerations associated with serotonin 
and its chemical relatives suggest the imporlance of the blood-brain barrier in 
connection with the peripheral administration of some of these drugs The blood- 
brain barrier is no specific structure but is a flmctional block to certain chemicals 
which seem to be easily dehydrogenated by brain cells as an adaptive protection 
to the organism as a whole This barrier may be overwhelmed by overdosage. 
The physiological action os these chemicals suggest, also, the maportance of 
feed-back to the central nervous system from the periphery., particularly of 
proprioceptive impulses from muscles and joints This activity stimulates mental 
alertness and tension in much the same way as does.hyperthyroidism (11). 

Although the clinician cannot adequately control chemical and physiological 
factors in mental disturbance as yet, every attempt should be made to regulate 
the chsturbing envaronmental factors. The ataractics can aid the anaesthetist to 
obtain a more satisfactory response to environment in mentally disturbed and 
psychoneurotic patients, as well as in those with the common anxiety response 
to operation ( 12, 13). 

Differentiation os cortical neuroses into motor, sensory and mental forms is 
possible. Depending on the areas or structures of the cortex which are over- 
stimulated by impulse alterations in it, and in the hypothalamus and the thalamus, 
abnormal behaviour will differ in each individual. The determining factors 
de?end on whether specific or non-s-~ecific &:scharges occur through cortical or 
su 3cortical structures of the brain. I_ abnormal discharges pass mainly through 
the sympathetic structures of the hypothalarnus, a sympathetic or anxiety type 
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of neurosis appears. Such discharges through the parasympathetic system cause 
a different type of perturbance (peptic ulcer, spastic colon ~ etc.). These changes 
may be indicative of an a~[tered balance of chemical st~bstances in the brain 
(epinephrine, norepinephrirte, serotonin, acetylcholine and ',lais" tamine). 

The primary role of ataraetics in anaesthesia is to decrease the state of .mental 
agitation, most probably by inhibiting in the subcortical reticular activating 
system the transmission of noxiou~ motor, sensory and psychic stimuli to the 
cortex. They may also be effective by raising the threshold of response to reflex 
stimulation m the specific areas of the cortex, thalamus, hypothalamus, spinal 
cord, and certain highly sensitive reflex areas in other parts of the body (14). 
They a/so provide the physical and mental relaxation which is needed for 
development of "natural sl~,ep." Present efforts to distinguish quantitatively and 
qualitatively the actions of l he various drugs must proceed, therefore, in order to 
provide the clinician with a sound basis for the analysis of the areas of useMlness 
of each of the ataractics ~ath particular reference to their effect on regulation 
of the autonomic nerv 3us system. 

The simplest appro ~eh to a review of these drugs is by classification according 
to their sedative act vity. Insufficient data are available to present this with 
respect to the effect on endogenous serotonin. Two other approaches are avail- 
able.-One of these is based on the differentiation of sedation into hypnotic, 
psychotic and neurotic moieties (15). In thlr classification the hypnotic-sedative 
greatly depresses the cortex arid thus raises the threshold of the nervous system 
to all sensory perceptions and enforces drowsiness and :deep (opiates, chloral 
hydrate, barbiturates). The psychosedatives help to cofitrol the agitation of 
psychotic patients and render disturbed patients more amenable to psychotherapy 
(reserpine, chlorpromazine, azacyclonol). The neurosedatives are Jaseful mainly 
in anxiety and tension stales associated with neurotic ~'sturbances (eetylurea, 
meprobamate, hydroxyzine bromides) Tins classification in man is hindered by 
the marked overlappir~ of effects and the knowledge thatt no t w o  patients will 
respond alike to a sedative 

Another method of classification is the one most frequently used by the 
pharmacologist It depends, primarily, on the structura formulae of compounds. 
This is usually the best way to separate the various compounds. For the purpose 
of this review the ataractic drugs will be divided into five groups, mainly on the 
basis of their chemical structure, but also with due regard to their primary mode 
of sedation, as it is not always possible to correlate the activity of a drug with its 
chemical structure (e.g., azacyclonol,and pipradrol). The groups are as follows: 
(a) alkaloids of rauwolfia; (b) phenothia~ne derivatives and analogues based 
on chlorpromazhae; (c) benzhydrol derivatives; (d) hydroxypropane deriva- 
tives; (e) miscellaneous neuro- and hypno-sedatives. The, pertinent clinical and 
pharmacological data will be discussed and summarized under the above head- 
ings. The structural formulae of these compounds are shown in Figure 1. The 
trade name, eflacacy in anaesthesia, average dose for premedication in anaesthesia 
(for patients in the age group 15-60 years, and in physical state I and II) and 
important reactions or dangers are summarized in Table I. 
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DOBKIN: ATARACTIC DRUGS 
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FIGURE 1. Comparative chemical structure of ataractic drugs. 

DESCRIPTION OF DRUGS 

Alkaloids of Rauwolfia 
The roots, leaves, and juice of rauwolfia plants were used from primitive times 

by the Hindus for relief of fevers, insomnia, dysentery, seizures and frenzy. I The 
apocynaceous plant was named lq'.auwol]ia serpentina in honour of Leonard 

�9 Rauwolf who was a sixteenth-century botanist and physician. Modem pharmaco- 
logical and clinical studies were reported from India beginning in 1931 (16, 17, 
18). The Indians noted clinically that the lpowdered root of .rauwolfia plants 
lowered blood pressure and quieted :mania. 

Reserpine is the most useful alkaloid of rauwolfia. It was isolated in 1952 by 
Schlittler and was found by Bein to have hypotensive and sedative action(19,  
20). The first clinical reports on reserpine were published in 1954 (21, 22). Since 
then many c ".lhaicians have agreed on the value of reserpine as a hypotensive 
tranquillizing agent. The powdered whole root is also available as a tranquillizing 
agent for office practice and for producing a gradual, sustained lowering of blood 
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pressure in hypertension. It is claimed that the powdered whole root, satisfactorily 
standardized, gives activity not due to reserpine alone. 

Reserpine is a white crystalline compound, soluble in alcohol and glycols, 
insoluble in water and sensitive to light in soiutionl It is a complex chemical 
compound containing an indole nucleus with several methoxy groups (see 
Table I). The structure is closely related to yohimbinel 

c~ 3 o ~ ~  

Reserpine and the other alkaloids of Rauwolfia are readily absorbed from the 
alimentary�9 tract and are distributed through the body. Their fate in ~:he body is 
not known. Brodie and his associates "indicate that reserpine acts by liberating 
serotonin from blood platelets, intestinal mucosa and the brain (9). 

The powdered whole root of rauwolfia is administered orally in tablet form in 
doses of 50 to 100 rag. Reserpine is available in tablets containing 0.25 nag. each. 
The daily dose of reserpine varies from 0.1 to 1 rag., usually given orally. Clinical 
effects develop slowly but are significant and marked. Bradycardia develops first. 
This; can be prevented with the solanaceous or synthetic antisialogognes (atro- 
pine, oxyphenonium). Blood pressure is reduced slowly in hypertension by central 
depression (hypothalamic?). Tension, emotional instability and over-aggressive- 
ness are relieved at the same time, usually without causing drowsiness or sleepi- 
ness. No untoward effects are noted on the liver, kidney ,or blood cells. On the 
other hand, there may be nasal congestion and disturbance of appetite. Prolonged 
therapy may cause constipation. In some patients reserpine has been found t o  
cause depression. This may be serious enough to develop into s~icidal tendencies. 
Tolerance or addiction has not been reported. Allergic reactions are rare. 

In office practice rauwolfia has been found to reduce complaints of dizziness, 
insomnia, excitability, irritability and anxiety. It may promote a sense of well: 
being among nervous individuals and reduce premenstrual tension and nympho- 
mania. Outstanding has been the effectiveness of rauwolfia in anxiety and in 
hypertension associated with excitability. In all of thlese respects it is particularly 
useful in old people. 

Its use should be carefully controlled clinically and its administration should .be 
stopped promptly ff depression or other untoward effects occur. If a surgical 
operation becomes necessary, it is well to discontinue therapy several days before 
the operation ff general or spinal anaesthesia is to be used. If an emergency 
operation is required, 0.5 mg. of oxyphenonium and 5 rag. of methedrine may be 
administered intravenously before induction Of anaesthesia. Because of the de- 
layed onset of sedative action, this group of drugs has no specific place in clinical 
anaesthesia (23, 24, 25). 
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Phenothiazine Derivatives and Analogues based on Chlorpromazine 

Chlorpromazine-hydrochloride was synthesized by Charpentier of EJa6ne- 
Poulene Laboratories in Fraace in 1951. The pharmacology of ehlorpromazL'ae has 
been widely studied in animals and in man during the past five years (26, 9.7, 28, 
29, 30). It is a white crystalline powder, soluble in water with a pH of 5, and 
stable for a short period. It is quickly absorbed from the ~]hnentary canal and dis- 
tnbuted through the body, Whde its fate in the body is not yet known, it appears 
to be destroyed or e~Ttina!ed in six or eight hours. The numerous side effects 
which may develop always follow prolonged use of the drug (31), and have 
never been recorded following a single administration. 

Chlorpromazine depresses conditioned responses, antagonizes motion sickness 
and drug-induced emesis, depresses abnormal motor activity (shivering, hic- 
coughs, dyskinesia, myocardaal irritability and produces tranquillity in the 
dehrious and agitated patient. Parenterally, the most important effects are peri- 
pheral vasodalatation, mild hypotension, transient tachyc~xdia and reduction of 
reflex irntability. Chlorpromazine is slightly antihistaminic and relaxes the tone 
of smooth muscles and spastScity in striated muscles 

The anaesthe6st must be wary of the orthostatic hypotension produced by tbJs 
drug, and its potentiatmg effect on hypnotics, analgesics ,and anaesthetic agents 
calls for cautious management of anaesthesia. Body temperature is lowered 
shghtly and a moderate to marked adrenolytic effect is ewdent when the drug is 
administered parenterally. ~Nhen hypotension occurs, pressor drugs must be care- 
fully selected (phenylephrine) and larger doses are required for an effective 
response. 'Pressor reversal effect occurs with epinephrine. It has no anticonvulsive 
actaon, The hypertensive actaon of serotonin is reduced by ehlorpromazine (direct 
exper~raents show that chlorpromazine antagonizes serotonin). It also increases 
brain-stem content of adenosine-triphosphate Tolerance seems to develop to 
chlorpromazine on repeated oral admimstrataon 

French investigators first noted the central depressive effects of chlorpromazine 
and its intnbilaon of psyc]kic disturbances (32). Lehman and Hanrahan have 
published detailed accounts of the inhibiting effect of chlorpromazine on psycho- 
motor excitement and manic condilaons in man (33). 

Clinical evidence shows the value of ehlorpromazine in controllmg nausea and 
vomiting due to a variety of causes, mcluchng drugs, radiation, pregnancy and 
motion smkness. In severe cases, effective control is quickly ohtained by an intra- 
muscular dose. For milder cases, or m children with vffal gastritis, small oral doses 
every six hours may be satisfactory. If the drug cannot be tolerated orally by 
children, it may be given by rectal suppository 

Chlorpromazine ~s most useful in controlling psychomotor agitation. It may 
also relieve hallucinations and delusmns m schazophrenia. In depressive states 
clear benefit is not usually observed For improvement in ]psychotic patients, high 
doses usually seem necessaxy. This dosage should be reduced as soon as a bene- 
ficial effect is seen. In agitated senile patients small doses by mouth have been 
helpful. 

Chlorpromazine relieves symptoms of several forms of dyskinesia r ~4); it some- 
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times helps also in controlling withdrawal sympioms in opiate and alcohol 
addictions. It has been used with great suceeess as an adjunct to various anal- 
gesics in relieving the pain of cancer. In selecied eases, ehlorpromazine is useful 
as a preanaesthetic medication or as an adjunct to anaesthesia (35, 36, 37, 38). 
Preoperatively, it relieves anxiety, aids in eontroll~ag restlessness during spinal 
anaesthesia and reduces postoperative nausa, vomiting and de]i_rium. It causes 
only slight reduction of sahva~ secretions (39). Crdo~rom~.~ne is very helpful 
in relieving persistent hiccoughs. It was also found to be os value in the conserva- 
lave treatment of peripheral vascular disorders (40). 

Undesirable effects of chlorpromazine are ~mcommon even when given orally 
or parenterally over a prolonged period. Its most unsatisfactory effect is the 
production of allergic reactions. This may even occur by contact sensitization 
among nurses or physicians. Fortunately, the ~llerglc rbactions clear promptly on 
stopping treatment or contact. In some patients, urticarial rashes may appear, 
while others may show gastrointestinal distress. An allergic-type of jaundice is the 
most serious untoward effect from ehlorpromazine, but the incidence seems to be 
less than 1 per cent in pataents on prolonged therapy. 

The administratmn of chlorpromazine should be :,topped on the appearance of 
any untoward symptom. It may usually be restarted safely after a lweek or so 
without any further untoward effect or allergm reaction. Chlorpromazme should 
not be used in the presence of liver disease and ~Lt is not wise to give it to a 
patient who is under the influence of hypnotics or alcohol. Patients requiring an 

operation and who are receiving chlorpromazine must be more carefully managed 
during anaesthesia. If the operation is electxve, the drug should be discontinued a 
day' before. If an emergency operation is required, physical measures should be 
employed to counteract the peripheral vasodilatation. !For elective operations, 
fine judgment is required to select the proper dose for premedication ( 10-50 mg. 
intramuscularly) and for therapeutic measures dining an anaesthetic (1-10 rag. 
intravenously) (41). 

Mepazine (Pacatal| was developed in Europe ill 1953. It is a wknte crystalline 
salt which is photosensittve. It is rapidly absorbed following oral admimstration. 
The pharmacology of mepazine was first reported ha 1954 (42). It is said to exert 
a selective regulatory action on the central nervous system, without inhabiting 
higher centres. The ability of mepazine to produce ataJ~axla without dulling of 
alertness is much milder than that of chlorpromazine. The most important effects 

'of mepazine when used in pre-anaesthetic medication appears to be todd sedation 
without excessive soporific action, potentiation of anaesthebcs and a balanced 
depression of the autonomic nervous system. Mepa:dne also depresses myocardial 
irritability, has moderate antipyretic properties, some anti-Parkinson effect, 
inhibits gastrointestinal contraction caused by aeetylcholine or histamine, and has 
a mild mydriatic effect. It blocks effectavely the sahvary flow produced by pllo- 
earpine, and decreases the pressor action of adrenalin but does not act as a 
serotonin antagonist. Mepazme is said to have a relatively weak anticonvulsant 
effect against chemically reduced convulsions. 

In summary, the pharmacological actions of mepazine are similar-to'those of 
chlorpromazine, but its effects on the parasympathetic nervous system are greater 
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whde all other effects are milder. Hence it causes less haemodynamic disturbance 
while ataraxla is adequate (43, 44, 45, 46). Aside from hypotellsion, no serious 
side effects have been prominent. Allergic and haematologic disturbance,; are 
hkely to occur, however, ff prolonged therapy with large doses is employed. 

Promazine (Sparine| The structural formula of promazine is identical to that 
of chlorpromazme, except that it lacks the chlorine atom m the 2 posxtion. It 
is a crystalline salt that: ~rns  shghfly pink on standing. In most respects the 
acute actaons of promazme are the same as those of chlorpromazine but are less 
potent The tamin~ effect of promazine on monkeys xs more predictable and 
consistent This dK ers from that produced by chlorpromazine in that the taming 
is less masked by depression Recovery from the effect of promazine is more rapid 
thanwith  chlorpromazine because it is less potent. It has been found to control 
effectively symptoms of central nervous system excitation, to allay apprehension 
and anxiety and to cairn the acutely agitated patient It is indicated in the man- 
agement of a varxety of acute mental disturbances. It appe~xs to be best suited 
for alcohol-reduced inebnation syndromes such as delirium tremens, acute hallu- 
cmosls, acute tremulousness as well as agitation due to vaJ'lous psychoses, and 
for withdrawal symptoms of drug addiction (47). Promazine is not at the present 
time recommended for use in chronic mental disturbances, but may be used to 
control acute episodes of hyperactivity Administration should be discontinued 
when these disturbances are under control (48, 49, 50). 

Patients with delirmm tremens respond as dramatically to promazme as to 
chlorpromazine: they becorde calm, more rational and in most instances sleep 
normally following a single intravenous dose. However, thexe is less likely to be 
serious vasomotor distu-bance wath promazme Samlar responses are obtained in 
patients with acute ha_lucinosis. When the acute phase is controlled by intra- 
venous therapy, the patient may be maintained on oral or intramuscular doses 
until improvement persists (hmit therapy to two weeks ). 

In acutely disturbed psychotics, the intravenous adminisl~ration of promazine 
(25 to 50 m~g.) controls the acute symptoms The tranquil state is then main- 
tamed by oral or intramuscular adIninistrataon. Sleep froga which the patient can 
be aroused easily follows this treatment, and on maintenance therapy the patient 
remains quiet, calm and co. operative. Hallucinations when present are either 
abolished or become less frightening. 

Side effects of promazine include drowsiness and transitory postural h3rpoten- 
sion. Dizziness without marked chan'ge in blood pressure, has been reported 
following its use in alcoholics, whereas with chlorprQmazine there is frequently 
a marked hypotension. Allergic slkin reactions, alterations in peripheral blood 
cells, hepatic dysfunction and extrapyrarnidal symptoms resembling Parkinson 
syndrome have been un~ornmon. Seizures are being reported with increasing 
frequency when high doses are taken. Cases of agranulocytosis have been re- 
corded recently, b~at a~re as rare as with chlorpromazine. 

As the use of this drug increases, the number of toxic rc~ctions appear to be 
increasing, but they do not seem to be as numerous or as severe as for chlorpro- 
mazine. This may reflect a more conservative and cautious approach to intensive 
therapy based on the experiences with the latter. 
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The amount, route of administration, and Frequency of administering ehlorpro- 
mazine, mepazine, or promazine, should be governed by the degree of central 
nervous system excitation present and the patient's hdtial response. The oral 
route of administration should be used whenew~r possible, but when nausea, 
vomiting or lack of co-operation is evident the drugs should be given intra- 
venously or intramuscularly. When given by these routes the patient should be 
closely observed untd the peak action of theh- effect is subsiding. In general, doses 
of 50 to 100 rag. of mepazine or promazine are sufficient when glven intravenously. 
If the deslred calming effect is not ap'~arent within 5 to 10 minutes, a smaller dose 
may be repeated. Once the desired effect is obtained the dose may be given intra- 
muscularly or orally in 95 to fl00 rag. doses at 4- to 6-hour intervals, depending 
upon the previous response of the patient. It is seldom necessary to administer 
more than 20 rag. of chlorpromazme intravenously for sirmlar effects, as it is about 
twice as potent as mepazme and promazme, 

Proclorperazine and perphenazme are arrtinophenothiazine derivatives with 
wide range of actavaty Because of their reported eJ~qcacy in both mild anxiety anc 
severe psychotic reactaons, they have been termed 'q~road spectrum t~anquillizers." 

Proclorperazine was developed by the combined effort of Rh6ne Poulenc Specxa 
(Stemitil| and S K F. Laboratories (Compazme| It has been used for a wide 
variety of mental and emotional conditaons (5]): anxiety, agitation, agitated 
depression, tension, confusion, restlessness, senile agltahon and post-alcohohe 
states. Anxaous or agitated patients become calm on 6as medicataon. Tension is 
relieved and replaced by mental and physical relaxalaon. Pahents become qmeter 
and more co-operalave, sleep soundly at night and rema~ alert during the day. 

Proclorperazine was found effechve when the presenting symptoms were both 
mental and emotional and when these psyc~c conditions comphcated somatic 
disorders It is five to ten tames more potent than chlorpromazme. At the present 
time it is recommended for relatavely short therapy (not longer than two weeks). 
In ehnical trmls, small doses adrmmstered orally have been found to be bagb_ly 
effechve as a psycho- and neuro-sedahve. It is also a potent anh-emetic m a wade 
variety of conditions (52)-pregnancy, wral gastro-enterihs, postoperahve condi- 
tions, duodenal ulcer, terminal cancer, meningeal mr radiation sickness, 
migrame and tension headaches. Side effects include mild drowsiness, some 
dizziness and mild sk_m reachons. Extrapyramidal symptoms are neither commorl 
nor severe and disappear upon withdrawal of the drug 

The potentiating action of proclorperazine is not as great as that of ehlorpro- 
mazine. However, ff sedative agents such as alcohol, opmtes or barbiturates are 
used in conjunction with it, their amounts should be greatly reduced. Proclorpera~ 
zine is contraindicated in comatose or greatly depressed states, and is probably 
best avoided in the presence of liver disease. 

The dosage recommended for night sedation is 5 to 10 rag. by mouth and for 
preoperative sedation 5 mg may be given intramuscularly one hour before 
anaesthesia. 

Perphenazine (TriIa[on| was introduced by Schering Corporalaon This 
phenothiazine derivative is about twice as potent as proclorperazine and ten to 
fifteen times more potent than chlorpromazine. It appears to be equally a:~ 
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effective as an ataractie and an anti-emetic. The advantages claimed are that it 
does not cause hypotension in the geriatric patient, and does not produce allergic 
reactions, or alterations in liver function as frequently as does chlorgromazine 
(53). In anaesthesia it may be used for premedication as describec for pro- 
clorperazine. A very potent anti-emetic effect is produced by 5 mg. intravenously 
without marked depression of blood pressure or respiration. 

As for the other phenoflaiazine derivatives described, proclorperazine and 
perphenazine should be administered with discrimination and their use should be 
attended by careful and regular observation. Sinee they arc; potent phenothiazine 
derivatives, the patient receiving them should be under close observation for any 
signs of significant blood changes or other toxic manifestations. If extrapyramidal 
symptoms or haematclogic changes appe~, the drugs should be discontinued. 
Their potent anti-emetm action may masl~ signs of overdosage by other drugs 
(e.g., digitalis) or may obscure the diagnosis of conditions such as intestinal 
obstruetaon and brain tumour 

Extensive clinical tnal is still required to prove whether these two agents have 
any advantage over other phenothiazine derivatives now on trm]. Their employ- 
ment in anaesthesia ,;hould be restricted to premedication m the anxious or 
agitated patient, and to use as an znta-emetie 

Promethazine (Phenergan| ,One of the first anunophenothiazine derivataves 
to show great promise as a ,therapeutic agent was promethazine (54, 55). It is a 
wbate crystalhne powder which is practically odourless. It is  soluble in boding 
absolute alcohol Although promethazme was marketed m this cotmtry in 1950, it 
was not until 1954 that its great potentaal cllmcal value wa'~ recognized (56, 57). 
Since then an ever wader clmmal efficacy has become evident, as this denvalave 
has practically no disturbing side effects or toxicity m therapeutic doses (58, 59, 
60, 61 ) 

Promethazine has a wide 1 ange of therapeulac eff6cts which are highly desirable 
m pre-anae~thetm medmatmn In addition to its potent antdnstammie activity 
(which is two to three ttmes as great as any prewous such agent marketed), it 
is an effiemnt hypnosedatree, potentiates anaesthetae aelaon slightly and has 
adequate actwlty as an anti-emetic and an antlsmlogogue (139). These actions are 
not aeeompamed by depressmn of vasomotor tone and reflex aetivity-whteh are 
considered to be undesirable effects of the other phenothaazine derivatives. 

Promethazine promises to be acceptable for general use in pre-anaesthetae 
mecheatmn because it potentiates the sedative effects of small doses of barbitur- 
ates and mependine, and has no sigmfieant effect on blood pressure homeostasis, 
pulse rate or respiratmn Do,;e recommended is 100 rag. by mouth at bed time and 
25 mg intramuscularly preoperatively, combined wath reduced doses of a barbit- 
urate and se@olamine. In children excellent preoperative sedation is achieved 
with smaller doses (60). To dale, promethazine remmffs the most efllcacious 
phenothiazme derivative for use in anaesthesm premecheataon 

Derivatives of H ydroxypropane 
Mephenesin (myanesin| One of Berger's early contributions to our present 

knowledge of the ataractic drugs resulted from his studms of the glycerol: ethers 
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in 1946 (62). Mephenesin, an aromatic glycerol ether,, was clinically the most 
important drug in this group. This compound is an odourless white crystalline 
powder which dissolves poorly in water, but is freely soluble in ether and 
ethanol. When taken by mouth (elixir form), or injected intravenously in 1 to 2 
gm doses, rapid absorption and distribution occur. Selective depression in the 
subcortical brain stem and depression of spinal polysynaptic transmission is 
produced. This causes a marked decrease in skeletal muscle tone and spontaneous 
activity, without loss of consciousness or disturbance of mental activity. Mephene- 
sin also protects against convulsions due to strychnine and against electroshock ~ 
seizures. It does not affect voluntary motor power and sensation (63). 

In clinical practice it is used to relieve muscle spasra, and as an adjunct to the 
treatment of acute anxiety states and obsessional disorders. However, it is some- 
times dangerous to take by mouth as it produces anaesthesia of the oropharynx 
and may facilitate aspiration of food Its use is hmited also on account of its 
transient duration of action. 

Its importance as a muscle relaxant in anaesthesia was short-lived, as it is not as 
efficacious as curare and related drugs now in use (64). Its present use is limited 
to treatment of muscle spasm and to behaviour disorders resulting from organic 
brain disease in children (65). The renewed interesl: in this drug, initiated by 
Berger, led to the synthesis of such important ataractlcs as meprobamate and 
hydroxyzine. 

Meprobarnate (Miltown| Equanil| Berger found marked s~dafive and 
muscle-relaxing effects from meprobamate (66). This drug has muscle relaxant 
actions similar'to those of mephenesin, but of greater potency and longer duration 
It olso antagonizes strychnine and metrazol convulsions. It produces a reversible 
flaccid paralysis of skeletal muscle without affecting the heart, respiration or auto- 
nomie functions Its action has been localized to the multi-neuronal reflexes. The 
chnical efficacy of meprobamate lies in its marked sedatave action. The drug is 
ordinarily given in tablets each containing 400 rag, four tnnes daily. When 
sedative effects are observed, the dosage should be reduced, and ff improvement 
continues the drug should be withdrawn (67,68). 

Meprobamate is useful as a sedative in anxiety, but is less effective in manic 
states. It is helpful as an adjunct to direct psychotherapy. It aids in clearing 
behaviour problems due to anxiety, conversion-hysteria and it is helpful in With- 
drawal symptoms of alcoholism. Meprobamate is not useful in the psychoses. 
It promotes restful sleep and general muscular relaxation wathout depression or 
hangover. It aids in clearing anxiety, tension-headache and neurogenic skin 
conditions or abdominal distress. It aids generally in reducing psychic tension, 
irritability and restlessness. 

There are hazards which occasionally accompany the use. of this drug, even on 
single administration (69). Hypersensitivity ahd allergic reactions, and acute 
non-thrombocytopenic purpura have been reported. These are probably quite 
rare The increased frequency of such reports may be attributed to the very 
extensive and uncontrolled use of this drug. 

Although meprobamate may be classed as an ataractie, its use should be re- 
stricted to patients with mild anxiety and emotional instability. In anaesthetic 
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practace it is of value when given alone for night time sedation (800 mg.) and 
for pre-anaesthetic sedation (400 rag. intramuscularly) combined wxth an 
antlsialogogue (70). 

Phenaglycodol (Acal'o| Ultran| is a new chermcal compound derived from 
butanediol which was synthesized recently in the Eli Lilly Research Laboratories. 
It is a stable compound which is rel~itively insoluble in water, but quite soluble 
m ethanol and oils. 

This type of compound was found to possess anticon~ulsant and hypnotic 
actavlty. During trials of this drug as an anticonvulsant in children it was noted 
that there was marked improvement m their behaviour problems. This led Slater 
and associates to further studies on anmaals, which revealed that it had muscular 
relaxing effects similar to those of mephenesin (intraneuronal blocking effect) 
(71)'. In animal studies the compound exhdgited selective depressant activity on 
polysynaptlc pathways at spinal and superspmal levels. It also caused sedation 
and depression of arousal responses similar to those produced by barbiturates. 
The depression of spontaneous actavaty and mental tranquillity was not accom- 
panied by effects on respiration, blood pressure or the electrocardiogram. This 
indicated that the drug might be efficacious as an ataractic of the neurosedative 
type. 

Reiten has comp~ed the effects of phenaglycodol and meprobamate on 
psychological tests in human volunteers and patients (alertness, attention, reac- 
tion time, etc. ) and found no adverse affect with either (72). This drug does not 
potentiate the hypnotic action of barbiturates nor does it produce a measureable 
or demonstrable relaxatton of skeletal muscles in patients. 

Chnical evaluataons of this drug, which are in progress, indicate that it is of 
value for alleviating emotional tension without producing hypnosis. For pre- 
anaesthetic mechcation of the veur tense patient, it may be of value in the dose 
of 600 mg combined wath a barb~tnrate at bedtime. 

No contraincheations or side effects of a serious nature have been observed 
with this drag to date. Mtld nausea, dizziness and gastric irritation have been 
reported when it was used for daytime sedation. It has no cumulative action. 
Climcal trials indicate that it is useful in the treatment of alcohol withdrawal 
and in the management of patients with a prechsposition to alcoholism. Extensive 
clinical evaluations of this drug have not yet been published, 

Derivatives of 'Benzhydrol 
Captodiamine hydrochloride (Suvren| Weidmann and Peterson reported on 

the chemical and pharmacologacal investigataon of 37 compounds which were 
closely related chemically to the antihistamine diphenhydramine hydrochloride 

Benadryl| (73). 

/ 

(~:H2) 2 -  N = (CHs)~ 
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These investigators were interested in this group of .antihistaminic drugs because 
many of them exhibited potent sedative and llLypnotio effects. Promethazine and 
diphenhydramine had prevaously been reported to have the most potent sedative- 
hypnotic activity in this class (74). 

By changing the molecular structure, they were able to increase the sedative, 
and decrease the hypnotic and anti-htstaminie actions. One of the compounds 
which they studied was captodiamine hydrochlorxde. They found the followmg 
pharmacological properties. It possessed sedative acttvaty winch was three to four 
times that of diphenhydramine and promethazme. The sedative action was 
believed to be mediated through the higher centres m the cortex of the brain It 
also possessed a very potent spasmolytic or rel~txing effect on smooth muscle. The 
action was hke that of papaverine, but four to five times greater. It possessed no 
hypnotic effects, even m very large doses. It had no appreciable antlhistamimc or 
anticholinergxc effect, and dad not cause hypotension. 

No toxic effects on the haemogram have been reported. It has been tested in 
conjunction with several of the commonly used barbiturates and other hypnotics 
and does not produce a true potentiation of their activity. Captodiamme probably 
dilates the coronary vessels and exerts a powerful positive inotropic effect (in- 
creases the strength of muscular contraction) on the heart. The heart rate is 
unaffected. It has no affect on blood pressure or respiratory rate a~nd does not 
possess any analgesic or anticonvulsant affects. It is particularly recommended 
for sedation in palaents wath anxaety, unrest and nervous tension when hypnosis 
is not desired, when long-term medication may be necessary and when smooth 
muscle relaxation without depressing normal tone of skeletal muscles is desired. 

drug is not suitable for the treatment of severe psychosis. The dose recom- 
mended for night sedataon is 50 to 100 rag. by moufla (75). Clinical evaluation in 
anaesthesia premedication has not yet been reported. 

Benactyzine hydrochloride (Levol| Suavatil| was first described m Switzer- 
land in 1936. In 1955 Jacobsen and others m Denmark found that it reheved 
anxiety in psychoneurotic pataents (76, 77). Chemically it was closely related to 
diphenhydramine. It had a marked potentiatang effect on general anaesthesia 
produced by intravenous barbiturates. It had a potent antispasmodic effect on the 
smooth muscle of the colon. Its anticholinerguc action was found to be about 
twenty times that of chlorpromazine, and its antagomstic action to serotonin was 
approximately the same as that of chlorpromazine. As a histamine antagonist it 
was ten times less actave than chlorpromazine and twenty times less acttve than 
diphenhydramine It produced electro-encephalagraphic change~ sirmlar to those 
seen with atropine. Animal experiments show that it was dangerous to combine 
this drug with electroconvulsive shock treatment. It was found to have anti- 
cholinergic properties with a selective action on the hypothalamus. Its atropine- 
like action in man was mild. It appeared to raise the emotional threshold of the 
higher brain centres to irritant stimuli by blocking the nerve pathways to the 
hypothalamus, thus preventing reaction to external stimuli which normally cause 
strain and tension. It had no hypnotic activity. Serious toxicity has not yet been 
reported, but side effects~including dryness of t.he mouth and paralysis of 
accommodation-appear to occur frequently and are annoying (76). 
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Reports on its value in clinical medicine have been mixed Some question its 
value in neuroses and in marked anxiety and tension. Others have reported it to 
be effective in anxiety, obsessional states, psychogenic asthma and eczema, 
alcoholic addiction and as an adjuvant to psychotherapy. It combines well with 
barbiturates and may be used in ambulant patients. The re;commended dose is 
1-3 mg. orally. It is most useful in diffuse non-~pecific anxiety and tension, and 
less so in phobias and hysteria. It is contraindicated in depression and psychosis 
(77, 78, 79, 80, 81 ). No reports have appeared regarding its use in premedication 
for anaesthesia. 

Hydroxyzine (Atarax~) belongs to the group of mild ataractic agents (neuro- 
sedatwe). It contains a p-chlorobenzhydrol structure as do both chlorocyc]izine 
- a n  antihistamine, and meclazine-an antinauseant. Hutc'aeon observed that 
intravenous inlection of hydroxyzine causes a translent fall ia blood pressure, an 
increase in coronary blood flow and suppr~slon of epinephrine-induced ventri- 
cular arrhythmias. He also observed an inhibition of the pressor response to 
epinephrine in cats under pentobarbital anaesthesia (82). Hydroxyzine has been 
found to be a potent antihislamine and serotonin antagonist. It does not block 
the change induced in smooth muscle by acetylcholine and does not prevent 
histamine-induced d~press0r responses m anaesthetized animals. It markedly 
prolongs the sleep induced by intravenous barbiturates and prevents electroshock 
seizures, but does not prevent metrazol and strychnine convallsions. It appears to 
increase significantly the convulsant and toxic effects of strychnine. It does not 
antagonize hyperexcxteab~li~ of tendon reflexes as does meprobamate. Changes 
similar to those produced after atropine occur in the electro-encephalogram. 
Rhesus monkeys treated with hydroxyzine respond with a disinterested state and 
catatonia s~hnilar to that seen with chlorpromazine and promazine (83). 

In patients it produces a state of mental and physical relaxation, and relief 
from emblaonal tension (84, 8~5). No abnormalities in the blood or in kidney and 
liver function have been reported as yet. It has no significant effect on respiration, 
blood pressure or pulse rate It is recommended in a dose of 25 nag. (intramus- 
cularly) for premedication of surgical patients on the basis of its sedative and 
anaesthetic potentiating property. 

Pipradrol and Azacyclonol ( Meratran| and Frenquel| Brown and Werner 
reported on the interesting actions on the central nervous system of some 
piperidyl-benzhydrol derivataves (86). These agents illustrate the importance of 
relatively slight changes in chemical constitution in determining significant differ- 
ences in biological activity. 

Pipradrol is a bitter cryst~:lline compound which is relatively well absorbed 
from the alimentary canal. Its fate in the body is unknown. It seems to be de- 
stroyed or excreted witain four to six hours. Its effects are chiefly on the central 
nervous system. According to Hinawich it stimulates the central reticular sub- 
stance of the brain. This is followed by cortical stimulation (87). Pipradrol does 
not increase blood pressure and has no effect on the gastro-enteric system or on 
respiration. 

Since pipradrol is a genera~l cenla'al nervous system stimulant, it has been used 
therapeutically to counteract mild depressive states and to counteract postanaes- 
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thetie and chlorpromazine depression (88). It app~,rently has no significant action 
on the autonomic nervous system and its use is not f.ollowed by wakefulness. ,It 
seems to be especially effective in the control of motor tie syndromes. Patients 
suffering from tortacolhs are often aided by ~reatment with pipradrol and it helps 
to relieve lumbar muscle spasm and low back pain. Its c]mical value in these 
conditions is indicated by reports by Fabing and others (89, 90, 91 ). 

No untoward side effects and no toxicity haw~ been reported. The drug is 
administered orally m tablets each of 1 mg. 3 to 6 times daffy. It must never be 
given to a patient with psychomotor excitement, a~ this has led to suioide. 

Azacyclonol. In studying the action of related compounds, Fabing observed 
that the ~,amma isomer of plpradrol had quite different effects (92). In 
azacyclono_ the nitrogen in the piperidine ring has been moved over two positions 
from that which it occupies in' plpradrol. The resul!ing compound is a bitter white 
crystalline substance, partially soluble m water and rapidly absorbed from the 
alimentary tract. It is excreted or destroyed in four to six hours. This compound 
causes depression rather than stimulation of the central nervous system. It is in 
fact an antagonist of pipradrol, as well as of ,other central stimulating agents such 
as amphetamine or cocaine. Azacyclonol potentSates t-_he depressant action of 
hypnotic and analgesic drugs. It is itself a relaxing agent and has insignificant 
toxicity on single administration (93). 

Clinical trials indicate that azacyclonol is useful in acute schizophrenic condi- 
tions. It has an antagonistic action in model psychoses produced by lysergic acid 
diethylamide or by mescalhne. The name Frenquel was given to it because of its 
ability to quell frenzy (92). 

Azacyelonol may be useful m controlling the symptoms of acute schlzophrema 
and toxic hallucinations in a dosage of 10 rng. mtravenously every 8 hours. It is 
not helpful in chronic schizophrenia or in semle or alcoholic patients with 
hallucinations, unless it is combined with other forms of drug therapy. Azacy- 
clonoI has no effect in depressive states or m obsessive-compulsive disorders. It 
does not aid in handhng anxiety conditions (94). 

Both pipradrol and azacyclonol require much more extensive study under con- 
trolled clinical conditions in order to indicate clearly their usefulness. In relalaon 
to anaesthesia, pipradrol may be of value in the management of severe psychic 
depression, whereas azacyclonoI may be of value m the mitaal control of marked 
confusion and agitation in the postoperative period. 

Methylphenidylacetate (Ritalin| Meier has developed another interesting 
behaviour-altering drug which has the generic name methylphenidylacetate. It is 
a white crystalline compound soluble in water with a pH of 3 in 10 per cent 
aqueous solution. It is quickly absorbed from the alimentary canal. Methlypheni- 
dylacetate is a central nervous system stimulant similar to pipradrol. Doses of 1 
mg./kg, in experimental animals cause an increase in spontaneous activity with 
maximum restlessness in about an hour and with gradual recovery without un- 
toward effects in about two hours. Against short:-acting barbiturates it has an 
analeptic effect and counteracts respiratory depression due to morphine. There is 
little action on smooth muscles, on the cardiovascular system, or in circulating 
blood. No toxic effects have been observed (95). 
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It has been used in treating reserpine-induced depression and for markedly 
deteriorated chronic schizophrenic patients. Many showed signdlcant clinical 
Improvement. No untoward effects were noted and there wa:~ 'no interference with 
sleep (96, 97, 98). Its mare value in anaesthesia is in the treatment of respiratory 
depression due to narcotic-analgesics and postanesthetic depression. 

Miscellaneous Sedatives 
Hexamid. Clmieal trial with hexamad, a barbltttrate acid derivative prepared by 

Nordmark Werken m Germany, has shown that this substance is not hypnotic, 
but possesses ataractac quahties similar to that of chlorpromazme. In animal 
experiments it was fomld to ]have half the toxicity, but a slightly greater duration 
of action than chlorpromazine. This drug has analgesic antaconvulsant and 
antasialogugue pfopertms, but has no signitlcant effect on the ctrculation, respara- 
tion, body temperature or Mood coagulataon. When rejected subcutaneously it 
produces local anaesthesia. 

Subcutaneous and intravenous injections of 25 to 50 mg. have similar affects 
in man. These appear m about five minutes with subcutaneous rejection and m 
one minute after intravenous rejection, and are: dryness ~ the mouth, a feeling 
of warmth, lack af power of concentration and initiative, fllght of ideas, a feeling 
of well-being (sometimes euphoria) and a decrease in sensihwty to pain. The 
response lasts for one to one and one-half hours. There is also a variable decrease 
in accommodation, accompanied by daplopia, and dlfflculty in speakmg and calcu- 
lating. The pulse rate falls abbut 20 to 25 per cent, but the blood pressure remains 
unchanged. The respiratory rate and amphtude are not affected and there ~s a 
mtmmal decrease in vital capacity. Muscular power, as measured by the dyna- 
mometer, is reduced 10 to 15 per cent. Hexamid, in the same dosage and by the 
same route of admlmstratlon, has a shorter and somewhat milder action than 
ehlorpromazine, partmularly as far as the pataents" amtlahve and abihty to con- 
centrate are concerned. The sensitavaty to pain is reduced to about the same 
extend by both drugs and reduction m muscular power is about the same. 
Hexamid dries sahyary secrellon to a greater extent, the feeling of well-being is 
more marked and it causes bradycarcha rather than the taehycardia seen with 
chlorpromazine. 

Hexamid is more potent than m,epazine, partacularly m its sedative and antl- 
sialogogue propertms Its effect on the carculataon is the same as mepazine. Unltke 
chlorpromazine and mepazine, It has no anti-emetic effect. 

Hexarmd appears to have a wide therapeutic margin. Five tirdes the usual dose 
(250 mg. intramuscularly) causes light sleep and amnesia for the period of 
premedmation, and anaesthesia is without other disturbance. The recommended 
dose of hexamid is as follows: for premedication 50 to 100 mg. subcutaneously or 
intramuscularly one hour before operatmn. This is combined with the usual doses 
of mependme, but the belladonna denvataves are omitted. No toxic effects have 
been reported as yet Hexamid is compatible with all anaesthetics and ancilliary 
drugs (99). 

Ectylurea (Nostyn| is an atar~:ctic which was investigated by Pindell and 
associates in 1953 (100), and introduced clinically by Ferglason in 1956 (101). 
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It reheves everyday apprehension and anxiety m a wide dose range w~ehout im- 
pairing mental alertness or producing drowsiness or hypnosis. 

This drug is an almost insoluble, white, crystaUine compound prepared by 
dehydrobromination of carbromal. It is readily absorbed from the alimentary 
tract. Sedation with this drug occurs in 15 to 30 minutes and last several hours. 
Only in a very large dose does this drug produce sub-hypnosis or a state of 
profound depression. Its wide dose range between sedation and hypnosis indi- 
cates a much greater margin of safety than with existing sedatives. Caffeine given 
before or after this drug does not alter its sedative effect It does not slow respira- 
tion beyond that seen during sleep and there is no effect on blood pressure or 
pulse rate. It has no antieonvulsant, analgesic or antispasmodic activity. 

Ectylurea is recommended as a mild nemosedative ~(300-600 rag. at bedtmae) 
which relieves tenseness and anxiety without causing depression, drowsiness or 
motor ineoordmation. Much larger doses are used for the management of 
psychotic patients. This produces more potent effects than meprobamate, but is 
less effective than reserpme or chlorpromazine. Toxin reactions have not yet been 
reported with long-term therapy. 

Phenobarbital Sodium (Luminal| and other barbiturates. Barbrturic acid 
derivatives have enjoyed great popularity for premel/hcation for ~nany years 
because of their great efficacy as sedative-hypnotics and anticonvulsants. The 
large number of side effects which accompany the use ,of these drugs has led to 
their gradual replacement by other agents 

The most commonly used barbltttrate derivatives for pre-anaesthetic medica- 
tion are phenobarbital, pentobarbital and secobarbital. Natural idiosyncrasy 
often occurs. This is marked by hangover, inebriation, excitement or neuralgm- 
type pain. Excessive hypnosis, lassitude, nausea a~ad vomiting and diarrhoea are 
frequent. One-third to one-fourth of the hypnotm dose usually produces sedataon, 
but it is dfl~cult to predict as this response is vartable m the individual patient. 
These drugs should not be prescribed without an ana]!gesm in the presence of 
pain as the patient usually responds with excitement and delirium instead of 
tranc,illlty Psychoneurotic patients, especmlly, tolerate this type of sedataon 
poor_y. Many patients are allergic to the barbrmrates and respond wrth swelling 
of the face or erythematous dermatitis. Addiction to barbiturates is relatively 
common and may be d~cul t  to detect. Patie~ats wath renal or liver disease should 
not be given the barbiturate derivatives, which depend on these organs ~or 
degradation and excretion. Non-specific contraindications to barbiturate sedation 
include fever, hyperthyroidism and heart failure ( 102, 103). 

Barbiturates are usually given as a 100 rag. oral capsule for a pre-anaesthetic 
hypnotic, and may be repeated b~ intramuscular injection one hour before 
induction of anaesthesia. Secobarbital and pentobarbital are also given intra- 
venously as a sedative-hypnotic during regional a~aaesthesia. They are also used 
as an intravenous anaesthetic supplement for h)vpnosis, but they are unsatis- 
factory for this purpose as the patients tend to sleep far too long (35). 

Methylparafynol is an unsaturated aliphatie carbonal (104) which was /ntro- 
duced by the Schering Corp. It is an orally potent, quick-acting hypn6tie with 
anticonvulsant properties (105). It induces natural restful sleep from which 
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patients awaken alert and retreshed without drug hangover. Methylparal-ynol 
produces no respiratory depression and may be used in the presence of'cardio- 
respiratory and broncho-pulmonary disorders when barbiturate hypnotics are 
contraindmated. Dosage recommended is 500 rag. by mouth, 15 minutes before 
sleep. 

No adverse effect on the blood, 1Gdney or 'hver  function has been reported. 
Because of a potentiating effect, methylparafynol should not be given with large 
preoperative doses of bazbiturates Numerous physical and mental disturbances 
have been reported with this sedative. An unpleasant breath and after-taste 
also follows mT, estion. Reports mchcate that it is a satisfactory sedative m the 
young and in t_ae aged, but it should be used with some caution as a few cases 
of poisoning have been reported (105-109) 

Ethylchlorvynol (Placidyl| is a new nX~n-barbl~rate hypnotic of tertiary tin- 
saturated carbmol which was recendy introduced by the Abbott Laboratories. 
This drug was the most actave of a senes of chlormated carbinols with sedative 
effects (110, 111). It is said to exlnblt a hypnotic effect superior to that of the 
unhalogenated acetylenic carbmols. The drug has special usefulness for ordinary 
insomma due to tension, mild anxmO/, mild excitement or agitation. For pleasant 
induction of sleep at bedtime the usual dose is 500 mg. This dose reduces sleep 
in approximately 15 to 20 minutes, with an average duration of about 5 hours. 
When patmnts are awakened trom sleep, they are alert and mentally clear and 
have no atafia, nervousness, drowsiness or hangover Thdre are apparently no 
haematologm or hver hmction changes during acmlnlstration of ethylchlorvynol. 
There are no observed effects on the pulse, blood pressure, respiration, blood or 
unne T14~re are no reports avadable of its chmcal use for anaesthetic premedma- 
tmn 

Ethmamate (Valmid| wl~,ch was introduced by Eh Lilly Research Labora- 
tories m t953, is also a non-barbl~rate  hypnotic derived from tertiary unsaturated 
carbmol The primary mchca~Lon for tins drug is simple msomma caused by 
mental unrest, excltement, worry, apprehension, or extreme fatigue Ethmamate 
is recommended "for persons who are hypersensitave to barbiturates, and also, 
because of its very short actmn, for patients who awaken m the early morning 
hours and cannot get back to sleep. The usual dose is 500 mg. taken i5 to 20 
minutes before retiring. The duration of sedahon with tins dose ~s about half that 
of secobarblt~d. Ethinamate has cause d no demonstrable effects on the brain, 
blood, liver, kadneys or other body organs. It does not cause hahtosls, nausea or 
skin rash. 

Etlunamate should not be employed alone for insomnia due to pain, severe 
itching or coughing. It does not potentiate analgesics or other sedatives, and in a 
hypnotic dose it does not affect the blood pressure, pulse rate or respiration. No 
allergic manifestations or serious toxJ[e reactions have been reported (112, 113). 

Glutethimide (D'oriden| which was iatroduced by Cxl~a Pharmaceutical 
Products, Inc., is an oral non-barbiturate hypnotic-sedative. In the past few years 
it has become the most widely used sedative of this group. It is not soporific when 
given as a sedative and seldom causes morning hangover when given as a ni~ht- 
time hypnotic (114). When given for insomnia its onset action is 15 to 20 mint~tes, 
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and it provides 4-8 hours of sound dreamless sleep. It is well tolerated by elderly 
neuro-psychiatrie patients and by those with cardiovascular disease in whom the 
barbiturate sedatives may be poorly tolerated or contraindicated (115). It does 
not cause respiratory depression or alter blood pressure or pulse rate m thera- 
peutic dosage (250-500 rag.). Prolonged administration has no effect on the blood 
picture or liver function (116). A number of suicides have been reported. In 
these cases 10 gm. or more were taken ( 117, 118). 

One gm. given the night before and repeated one and a half hours before 
anaesthesia gives sahsfactory sedation. Short-term administration does not cause 
gastro-intestinal or other dlst-arbances. Skan rashes have been reported after 
prolonged administration 

Methyprylon (Noludar~), introduced by Hoffman-La Roche, Inc., is a non- 
barbiturate sedative hypnotic, derived from piperidine dione (119). Extensive 
clinical trials indicate that it provades relief of insomnia in approximately half an 
hour, and restful sleep continues for an average of six to seven hours (120-124). 
After this sedation, the pahent generally awakens refreshed without lethargy or 
hangover. It is particularly recommended for relief of nervous insomnia as it 
causes a mild central depression (125). It is also useful for daytame nervous ten- 
sion. When sleeplessness arises from pain, methypuTlon should be giyen in con- 
junction with an analgesic. 

The recommended dose for premechcahon is 300 rag. half an hour before re- 
tiring. No alteration in blood pressure, pulse rate or respiration occurs, and the 
prolonged administration of large doses did not produce toxic effects on the blood 
(1243, 127). Gross overdosage, however, leads to fatal poisoning (128). 

COMMENTS 

The most important information for the anaesthetist who employs these new 
drugs is first; the potency, range of activity, effect on vital signs and the incidence 
of allergic reactions for each compound. This knowledge will assist in the selection 
of dosage for a particular situation. Secondly, the ability of the compound to 
potentiate the sedative, hypnotic, analgesic or muscle re[axant activity of other 
drugs employed in anaesthesia; and thirdly the variabihty of effect to be expected 
with each compound-since the effect of some drugs shows a narrow range of 
response while most drugs are notorious for the great variation of individual 
response even in healthy subjects (129). 

Knowledge of these points will be helpful in predicting weather a particular 
dose is likely to produce the desired effect, or undesirable side effects and toxic 
reactions. It will also assist the anaesthetist to avoid[ what are trequently termed 
hypersensitivity or idiosyncratic reactions but are in reality the effects of over- 
dosage. 

The use of ataractic drugs in the form of a "cocktail" in anaesthesia has been 
criticized during the past few years. It is the writer's opinion, and this is shared 
by many, that the new therapeutic agents should not be administered in combina- 
tions until precise knowledge of their actions, and wide experience in their use has 
determined the efficacy of each constituent. Advantage may be taken then of 
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combining these drugs for some more desirable effect. It must be recognized, 
however, that the toxicity of drugs is usually increased wl~en they are used in 
combination (130). On the other hand, the combination of homeopathic doses 
of several drugs in order to provide broad acbon and to reduce the undesirable 
effects of the individual compounds results in an apparent reducbon of their 
over-all e~cacy. (131) Another action of many of these drugs to be considered 
is that they are capable of producing conchtions such as allergy, while at the same 
time they are of value in the treatment of similar diseases (132, 133). 

The many reports on the physiological and pharmacological responses to the 
ataractics are providing us with an insight into the spectfic effects of these agents 
on the heart and circulation, on the lungs and respiration, on the functions of the 
nervous system, and of other vital processes. These must be supplemented exten- 
sively in the immediate futTare 

These agents now can assist u'; m approaching an 1deal in anaesthesia in which 
the pabent may be permitted to have a restful, undisturbed period of sleep the 
night before an operation provided b,y a hypnotic drug which has ~r moderately 
rapid onset of action, lasts 6-8 hours and has no 'r gover" effects On the 
morning of operation, he may be rendered ataraxic for preoperative preparation. 
When all is ready, sedation, sub-hypnosis or deep sleep can be reduced smoothly, 
without subjective discomfort and with mmLmal physiological disturbance The 
period of operation can be m~,naged by appropriate drugs to maintain hght 
hypnosis; and to provide sufflclent analgesia, muscle relaxation and reflex sup- 
pression during the operation. Postoperahvely, the effects of the hypnotic and 
muscle relaxant drugs may wear off promptly whde hght analgesia, ataraxla, and 
depressmri of the vomiting centre may persist for several hours, or until the acute 
disturbances caused by anaesthesia and surgical trauma have subsided. 

This state of affairs would be ideal, if attainable By a careful selection from 
the wide array of drugs which are now available, tins state can indeed be pro- 
vaded. The anaesthetist must lee,.rn to recognize anxiety and apprehension in his 
patients, even when these are not evident from overt behaviour or from changes 
in physiological parameters (pulse rate, blood pressure ~nd character of breath- 
ing). He must then produce a controlled chfferential dismtegration of the nervous 
system (134) that will prevent many of the serious endocrine and metabohc 
disturbances caused by anxiety and by anaesthesia which worried Wesley 
Bourne a generation ago, and have troubled all anaesthetists since; thus avoiding 
the inception of deleterious body changes in the period of surgical convalescence 
which are currently under extensive study by Francis Moore and many others 
(135-139) ( see Fig. 2). 

Anaesthetists occasionally "try" new drugs in climcal anaesthesia in an ran- 
critical manner and without detailed knowledge of their phmrmacology and of 
what to expect with human administration. On the other hand, there are those 
who stand pat with existing agenLts and hurl criticism at those who wish to employ 
the newer therapeutic drugs. There are two guiding rules which would be helpful 
to both grougs. The first is the most honourable test of sta~hag with yourself. 
One quickly _earns the dose-response of a drug in this way. Osmond states that 
this test helps us as nothing else; can to assess the value of verbal and published 
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Flotrem 2. Schematic outline of manner in which ataracfic d~ugs may block, under controlled 
conditions, the deleterious effects of anaesthesia arid surgical lxauma, on the "normal" 
endocrine reactions which promote wound healing. The ~eactions usually observed after 
surgical trauma are: (a) cortieosteroids are elevated inl the blood; (b) aldostvrone production 
is increased-and is elevated in the urine; (c) cate6holamines are elevated in the blood; 
(d) antidiuresis occurs-patient cannot excrete water without s~)lute. 

reports and permits a more critical analysis of tl~em (140). This method is 
especially useful with psychotherapeutic drugs. The ~econd is that recommended 
by Noseworthy ( 141 ): 

We should take every opportunity not only of watching others at work, but also 'of 
noting the subsequent condition of their patients. If we then honestly believe that our 
own results would have been the same, or better, well and good for the moment. If, 
on the other hand, we recognize that our own efforts do not stand up to such a com- 
parison, three honourable courses are open to us: aut d~sce--either we can learn such 
teclmiques, perhaps even evolving something better; itut discede--or we can retire 
gracefully without regret or crabbed criticism; mater sots tertiaI caedi--there remains 
a third course, acknowledging our own shortcomings, we can help and encourage others 
--not to return, but to take stock and advance. 

By following these recommendations, better insight into the role of ataractics 
in. anaesthesia can be determined and their evaluation may be continued safely 
on a wide scale. The most reliable and valid way to levaluate these drugs ftLrther 
is to substitute them for the "routine" agents now in use, rather than to employ 
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them in conlunctlon with or as adjuvants to the older drugs. The experience 
aecumulated during the next few years may then provide us with an objective 
and rehable assessment of fllem so that their efficacy, dangers and disadvantages 
may be classified 

Au eours de la derni~re d6cade, nous avoris 6t6 t6moins de l'apparltion, avec 
grand succ6s d'aflleurs, de nombreux m6cheaments capables de modL~er l'attltude 

I 

des gens qui prennent ces m6&c~ments Non seulement, ces m6dlcaments peuvent 
falre dlsparaitre l'excltatlon et l'anxa6t6, mais encore ils peuvent enrayer la d6pres- 
sion et r6tabhr la stabdlt6 et l 'lmperturbabdit6 (2).  Fabing a sugg6r6 le mot 
"ataraxlque" pour d6cnre ee changement d'at-tatude prodmt par c~es m6dlcaments. 

Pour l'anesth6siste qul entre en contaeL quoti&en avee des matades qui ont, en 
m~me temps, des probl6mes physiques de grande importance et un 6tat psyebaque 
empremt d'une grande anx16t6 ou d'une profonde d6presslon, fl dewent tr6s 
important qu'll volt clmr dans cet~e affluence toulours crolssante de m6dicaments 
pouvant mfluencer l'attatude de oeux q m  les eonsomment. La cormaissance de ces 
m6dicaments ne fera qu'en rendre l'emploi plus jucheieux pour le b6n6fice du 
malade et de l'anesth6s~lste. L'e~amen r6p6t6 des 6preuves chniques et exp6ri- 
mentales de ces m6dieaments devrait eonshtuer la seule base pour justifier leur 
emplol en chmque L'efficaclt6 de ehacune de ees drogues dolt demeurer sounuse 
k la connmssance pr6cise' de ses aetaons multiples et de ses prmelpaux dangers, 
renselgneme~ats qm nous sont proeur6s par les exp6nences des autres (3, 4, 5). 

En anesth6sle, la preml6re fonetion des ataraxlques est de chmmuer la tension 
nerveuse, tr6s probablement en lnhlbant, dans la substance retac~16e souscorticale, 
la t-ransmisslon ou cortex d'influx nms~bles, moteurs sensltafs ou psycluques. I1 est 
6galement possible qu'Lls aglssent en 6levant le SeULI da la r6ponse r6flexe ~ une 
stimulation dans des zones sp6elfiques, le cortex, le thalamus, l 'hypothalamus, 
la moelle 6pmi6re et eertames 'zones sensltaves hautement r6~lexog6nes de For- 
ganisme (,14). Ils proeurent 6galement un 6tat de d6tente physique et psychique 
n6cessaire ~t l'inductaon du "sommefl naturel". En cqns6quence, pour pr6ciser 
quantltatlvemeflt et quahtatlvement l'actaon de ces m6&caments, nos efforts 
devralent tendre ~t procurer au elimclen une 6chelle pour l'6valuation des hmites 
d'ulaht6 de chacun des atararaques avec une mention sp6cmle de son pouvolr 
d'actlon sur le syst6me nerveux autonome 

Dans la i~'lgure 1, on peut prendfe connalssance des formules d6velopp6es de 
chacun de ces eompos6s. On a r6sum6 dans la Table I. le nora commercial, 
l'eificaclt6 en anesth6sie, la dose moyenne pour la pr6m6dlcatlon en anesth6sie 
(chez les malades de 15 k 60 ans dont l'6tat de sant6 est de risque i ou 2) ainsi 
que les r6actions importantes et les dangers. 

Le renselgnement essentael '2t apporter ~ l'anesth6siste qui ernploie ces m6chca- 
ments dolt coneerner d'abord: la puissance du m6chcament, les 1Lrmtes d'action, 
ses effects sur Ies signes vitaux et la ff6quence de ses r6actlons allerg~ques. Ces 
renselgnements sont pr6eieux pour d6cider de la dose dans une situation donn6e. 
Ensmte, l'anesth6siste dolt 4tre renseign6 sur la possibilit6 de la drogue en 
queslaon ~ potentialiser les autres m6dieaments employ6s en anesth6sie: s6datifs, 
hypnotlques, analg6siques ou myor6solutifs; en troisiSme heu, 11 dolt &re 
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renselgn6 sur les modifications d'aetion possibles de ehacun des rn6dieaments car 
reffet de eertains m6dlcaments n'offre qu'une marge 6troite dans leur r6ponse 
tandis que la plupart des m6dicaments sont reeonnus p6ur apporter uae grande 
van6t6 de r6ponses individuelles m~me chez les sujets en sant6 (129). 

La connaissanee de ces d6tafls deviendra pr6cieuse pour pr6dire si une dose 
donn6e saura produire l'effet d6sir6 ou donnera des r6aetlons toxiques et des 
effets ind6sirables. Elle permettra 6galement ~ l'anesth6siste d'6viter ce qu'on 
appe]le fr6quemment de l'hypersenslbiht6 ou de l'idiosynerasle, et qui n'est, en 
r6alit6, que le r6sultat d'un surdosage. 

Au eours des derni~res, ann6es, on a entlqu6 ce qui ,;e praUque en anesth6sie: 
l'emploi des ataraxiques sous forme de "cocktail." C est l'opinion de l'auteur, 
opinion qui est partag6e d'ailleurs par un grand nombre, que les agents th6ra, 
peutiques ne devraient pas 6tre employ6s en assoeiations avant qu'une eonnais- 
sanee pr6eise de leurs actions et une grande exp6rienee de lem" usage a~ent pr6eis6 
l'efl~caeit6 de ehaeun des eomposants de l'assoeiatlon. C'est alors quhl ~eut y 
a v o i r  . . . . . . .  mteret ~t assoeier ces m~dicaments pour accroltre l'effet deslree. I1 :aut  se 
rappeler, toutefois, que la toxaeit~ des m~dleaments attgmentent habituellement 
quand on les emplole en associations (130). Par centre, l'association de doses 
hom~opathiques de diff~rents m~dlcaments, pour obteair une action ~ 1 ~  vaste 
et diminuer les effets nuisibles des divers composants, entralne une diminulaon 
de l'efllcacit~ totale (131). I1 faut ~galement retenir que plusieurs de ces m~diea- 
ments poss~dent un autre pouvoir: celui de provocluer des ~tats comme l'allergie 
tout en poss~dant, en mSme temps, une certaine valeur pour ltltter centre de 
semblables maladies ( 132, 133). 

Les nombreux r~sultats d'~tudes stir la physiologie et la pharmaeologie des 
ataraxiques nous permettent de jeter un coup d'oeil stir le m~canisme retiree 
fraction et sur les effets sp~cifiques de ces agents stir le cceur et la circulation, sur 
les poumons et la respiration, sur les fonctions du syst~me nerveux et sur les 
autres processus vitaux. Dans l'avenir, il faudrait aecroltre et ~tendre ces ~tudes 

Ces drogues peuvent nous aider ~t atteindre un id~a] en anesth~sie,'id~al qua 
consisterait fi procurer, au malade qui dolt 8tre opera, le lendemam, une nuit 
complSte et reposante en lui faisant absorber un hypnotique fi action assez rapide, 
~t dtir~e fraction de 6-8 heures, ne poss~dant aucun effet ind~sirable. Le matin de 
l'op~ration, le malade pourrait 8tre mis en ~tat d'ataraxie pour la preparation 
pr~op~ratoire. Puis, quand tout serait prSt, on pourrait procurer soit une s~dation, 
soit un sommeil 16ger, soit une sommeil profond avee un minimum d'ennuis 
-3ersonnels et de d~sordres physiologiques pour le malade. Durant  l'op~ration, il 
audrait poss~der un ehoix de m~dicament permettant de maintenir un sommeil 

l~ger, de procurer une analg~sie suflasante, un rel~tchement musculaire convenable 
et la suppression des r~flexes nuisibles, Apr~s Yop~ration, il faudrait  que les 
hypnotiques et les myor~solutffs soient m~tabolis~s rapidement tandis que les 
effets des analg~siques, des ataraxiques et des d~p~e~seulrs du centre des vomisse- 
merits se prolongent pendant plusieurs heures ou jusqu?t ce clue cessent ou dis- 
paraissent les ennuis causes par l'anesth~sie et le traumatisme chirurgieal. 

Voilh ee qui serait l'id~al, s'il est possible de l'atteindre. Aetuellement, en 
faisant tin ehoix judieieux des m~dieaments fi notre disposition, il est possible de 
procurer eet ~tat. L'anesth~siste dolt apprendre fi d~pister, chez ses malades, 
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l'anxl6t6 et rappr6henslon, m6me Sl elles sont masqu6es par de  la fanfaronnade 
en s'aldant des modifications physiologaques ( ry thme cardlaque, tension art6nelle 
et le type de respiration) C'est alors que l 'anesthdslste doit 'ex6cuter  une dissocia- 
tion dlff6rentmlle du syst&me nerveux du malade (134) q m  pourra prdvemr de 
s6rleux troubles mdtabohques  et e ndocrlniens causds par l'anxi6td et l 'anesth6sle, 
ce qul mqm6tal t  Wesley Bourne il y a une gdn61atlon et q m  n'a cess6 de lalsser 
perplexes tous les  anesth6sistes depms ce temps On 6vltera alnsi l 'installation du 
changements  nuislbles dans l 'orgamsme au moment  de la convalescence chirurga- 
cale, changements  qul font l'ob]et d 'une 6tude extensive par Francm Moore et 
d'autres (135-139) (your fig 2) 

I1 y a des anesth6slstes qul, h l'occaslon, emplomnt  des nouveaux m6dicaments  
er~ anesth6sle chmque  et, cela, sans esprit critique, sans conmussance pr6clse de 
leur pharmacologle et sans expectative pr6clse de leur administrat ion ~t l 'homme 
Par contre, f l y  en a d'autles qut sulvent le's sentmrs battus avec les agents connus 
et ne cralgnent pas d'adresser des critiques h ceux qul  d6slrent employer  des 
m6dlcaments plus nouveaux. I1 y a deux hgnes de condmte  qul pourramnt  6tre 
utlles aux deux groupes la premiere  est l '6preuve la plus honorable:  falre la 
premiere 6preuve sur eux-mSmes De  cette fagon, un ind lwdu  apprend raplde- 
ment  la dose-rdponse d 'une drogue. Osmond ai~arrne que  cette dpreuve est plus 
pr6cleuse qu 'aucune autre poar  appr6cmr la valeur des r6sultats verbaux et 
pubh6s sur le su]et et que cela en permet  en mSme temps une analyse plus 
crit ique (140) La seconcle hgne  de conduite est chctde par 'Nosworthy (141) .  

Nous ne devrlons pas manquer une occasion de regarder travat]ler les autres, reals 
aussx de SUlvre l'dvolutmn de 1ears malrtdes $1, en toute honn6tetd, nous avons la con- 
viction que nos r6sultats auralent 6t6 ]es m6mes, ou meflleurs, ~ la bonne heure pour le 
moment S1, par contre, nous rdahsons clue nos efforts ne supportent pas une semblable 
comparalson, 11 y a trois issues honora)les qul s'of~rent ~ nous aut  d i s c e -  ou nous 
pouvofis apprendre ces techmques et peut-6tre en r6ahser des mellleures, aut  d ~ c e d e  
--ou nous pouvons abandonner, avec grace, sans regret m critique, roarer sors ter tml  
c a e d i -  11 reste une trols~Sme issue tout en reeonnalssant notre msuceSs, nous pouvons 
a~der et encourager les a u t r e s -  non p~s ~ reculer reals ~ s'armer et ~t avancer 

En suivant ces conseds, nous obtlendrons une meil leure connalssance du r61e 
des atarax~ques en anesth6sm et nous pourrons en continuer, en toute s6curit6 et 
sur une haute dchelle, les applicatmns chmques.  La fa~on la plus cer tame et la 
plus ob}ectwe d'6tudier ces m6dicaments  est de les substatuer aux agents de  
"routine" d~/ns le moment  plutSt clue de les assocmr ou de  s'en servir comme 
adjuvants aux anclens m6dmalnents.  L'exp6rience que nous, acqu6rerons durant  
les ann6es ~ venir peut  nous apporter des arguments flables et ob]ectafs et nous 
permet t re  d'en prdciser l'efficac~t6, les dangers et les d6savantages 

REFERENCES 

] OSLER, SII~ WILLLKI~I Aequammltas with Other Addresses, 3rd ed p 1 et seq PIula- 
delplua Blakaston .(1932) 

2 GERARD, R W. Drugs for the Soul, The Rise of Psychopharmacy Scmnce 125 201 
( 1957 ) 

3 NICKEL, H A, & DIXON, H H Inherent Dangers m the Use of Tranq,,,lhzmg Drugs m 
Anxmty States. J.A.M A. 163 422 (t957). 

4 FRmND, D G, & McLEMortrq G A Some Abuses of Drugs m Therapy New England 



904 CANADX~'q ANAESTHETmTS' SOCIETY JOUmqAL 

J. Med. 254. 1223 (1956). 
5. EBAUCH, F. G. The Use and Abuse of Sedattve attd Hytmotae Drugs Postgrad. Med. 

19:513 (1956). 
6. H~mu~c, F. H. Response during Anaesthesia and Surgery: Effect of Psychological 

Factors. Psychosom Med. 18 243 (1956). 
7. WY~T, G. M., DoBKnn, A. B. & KmDVrF, C J. Anaesthesia m the Aged. J. Am. 

Geriatrics Soc. 4:1140 (1956). 
8. SHORE, P A., Smvr~n, S. L., & BaoDm, 13 B. Interachon of Reserpine, Serotonin and 

Lysergae Acid Dmthylamxde m Brain. Scmnce 122.2;84 ( lq55) .  
9. P L E T S ~ ,  A, SHO~, P A. & Broche, B. B Serotomn as a Mediator of Reserpine Achon 

m Brain. J. Pharmacol & Exper. Therap. 116.84 (1956). 
10. BEI~CFm, F M., CAMPBELL, G L ,  HENDLEY, C. D ,  Ltrowm, B. J ,  & LY~s,  T E. The 

Achon of Tranqtulhzers on Brain Potentaals and Serotomn Arm New York Acad Sc. 
66. 686 (1957) 

11 LE~E, C D New Mood-Changing Drugs Otuo State M J 52 369 (1956). 
FAz~:_~s, J F ,  S~__EA, ] G, & SULLIVAN, P. D. Atarachcs m Medical Prachce. Gen. 

Prachhoner 14. 75 (1956). 
LtrNDY, j New Drugs and an Era of Analgesia and Amnesia. J A M A 162 97 (1956). 
DoB~N, A B., GmI3ERT, R. G. B, & MELVmLE, K. I. Chlorpromazme Rewew and 

Investagataon as a Premechcant m Anesthesia Anesthesiology 17. 135 (1956). 
Lnv~, R. K. S., PXND~LL, M H,  GLASS, H G,  & Far~r, K. The Experimental Evaluahon 

of Sedative Agents m Anunals Ann New York Acad. Se 64 667 (1956). 
SmmQUi, S, & SmDIQUI, R. H. Chemical Exammalaon of the Roots of Rauwolfia Ser- 

penlana. Benth j. Indian Chem Soc 8 666-680 (1931). 
S~r, G., & Bos~, K. Rauwolfia Serpentma. New Drug for Insamty and High Blood 

Pressure Indian M World 2 194 (1931). 
SCHn~ITTLF-Ja, E ,  & ScI-IW~mZ, H. Ueber das Alkaloid Serpentm. Helvet chem acta 83 
1463 (1950). 

MULLER, J. M,  SCrrLI~TLER, E ,  & BEIN, H J. Expenenha 8. 338 (1952). 
BErn, H. J. The Pharmacology of RauwoLfia Pharmac Hey 8 435 (1956). 
Wn~rso~, T Human Pharmacology of Reserpine Ann New York Acad. Sc. 59 61 (1954) 
WrL~_~rs, R. W. Chnical Usage of Rauwolfia Alkaloids, including Reserpine (Serpasxl). 

Ann. New York Acad Sc. 59 36 (1954). 
STEPI-LEN, C R,  BotrRGEOIS-GAvAnDIN, M., & MA_rtTIN, R C Preoperatave, Peroperatave 

and Postoperahve Sedalaon with Reserpine Ann New York Acad Sc 61. 236 (1955). 
CoAxi~y, C S., ALl'FreT, S. & BOLUnC, J. s Circulatory Responses during Anaesthesia 

of Pahents on Rauwolfia Therapy J A.M A 161 1143 (1956) 
SHEPA~D, M. Reserpine Problems Associated wath the Use of a So-Called "Tranqmlbz- 

mg Agent." Proc Roy Soc Med 49. 849(1956). 
CouRvomma, S., et al. Propra6t6s pharmacodynamaques du chlorhydrate de chloro-3- 

(dunethylammo-3'-propyl)-10 phenothmzme (4560 RP) Arch mternat, de pharma- 
codyn, et de th6rap. 92 305 (1953). 

27. DOB~aN, A B, L~x~om~ux, L., & GmB~aT, R G. B Physlologmal Effects of Chlorpro- 
mazme Anaesthesia 9. 157 ( 1954. ) 

28. Fosanm~, C. A., O'MtrLLONE, E J ,  GASr~LL, P., & CHURCmLL-DAvmSON, H. C Chlorpro- 
mazme A Study of Its Actaon in Man Lancet 2 614 (1954). 

29. Do,raN, A B, & FISt~ER, L. The Effect of Chlorpromazme on Haemostasls. Canad. 
Anaesth. Soc. J. 4. 352 (1957). 

30 DOBKn,~, A. B. Effect of Chlorpromazme on Blood Volume, Venous Pressure and 
Ctrculatmn Tmae Estmaalaons Anaesthesia 12. 393 (1957). 

31 KrNaoss-WPaGHT, V. Comphcahons of Chlorpromazme Treatment. D~s Nerv. System 16. 
114 ( 1955 ). 

32. L~Boarr, H ,  HUGUEN.~mO, P., & ALLV~tnaE, R A New Autonomae Stabihzer (4560 RP). 
Presse m&t. 60:206 (1952). 

33. LFJtMn~S, H. E., & H ~ ,  G. E. Chlorpromazme. New Irdnbiting Agent for 
Psychomotor Excitement and Manic States. Arch Neurol. & Psychiat. 71:227  (1954). 

12 

13 
14. 

15. 

16 

17. 

18. 

19. 
20. 
21 
22. 

23 

24 

25. 

26 



DOBKIN; ATARACTIC D1TUGS 205 

34. T~,TLOW, W. F. T ,  FXSnF_~, C. M,  & DOBmN, A. B. The Clmlcal Effects of Chlorproma- 
zme on Dlskmema. Canad. M.A.J. 71. 380 (1954). 

35. DOBmN, A. B.; W ~ 1 N o ,  B., Gxaoss, G., & MEND~LSOH~r, H. Chlorpromazme m Anaes- 
thema for Surgical Treatment of Pulmonary Tuberculoms. Anaesthema 10:328  (1955). 

36. VXNDEWXTER, S. L., BOTTE~SLL, E. H. & LOUCmSED, W M. A Method of Anaesthesia 
and Hypothenma m Cerebral Vascular Surgery. Canad. Anaesth, Soc. J. 2 : 3 1 9  (1955). 

37 SMrn~, C. Anaesthesia for the Surgmal Correchon of Congemta] Heart Disease. Canad. 
Anaesth. Soc. J 2 34 7 (1955). 

38 Dxvms, J I The Use of Largaetfl m Obstetrics Canad. Anaesth Soc. J 2 : 3 2 7  (1955) 
39. DOBbiN, A B,  & WYATT, G M. Comparative Study of Antxmalogogue Properties of Some 

Anticholinergic and Sedalave-Antthastaminic Drugs m Man. Anaesthesia 13 :63  (1958). 
40. DOBmN, A B,  LAZv~OtmEtvX, L ,  & GILBEaT, R G B Conservative Therapy of Peripheral 

Vascular Disease D V. A Treat Serv Bull 9 324 (1954). 
41. DOBKtN, A. B., KrrDtneF, C. J., & WYANT, G M. Indications for Chlorpromazxne (Largae- 

tal, Thorazlne) in Chnical Anaesthesia Anaesth. & Analg. 36. 38 (1957). 
42. NmasHtrrz, O ,  POP~.NDmER, K,  & SACK, K H Pharmacologasche Unttrsuchungen uber 

N-Alkyl-Ptpendyl-Phenothtamn Denvate Rrzexmlttel-Forsch 4 232 (1954). 
43. Ho~Tz ,  K. Potentaahon of Narcosis with a Phenothaazme Denvalave. Der Anaesthemst 

3. 193 (1954). 
44 DAVIES, J I., HucGmS, D H M,  & WOLKENSTEIN, C F Pacata[ m Anaesthesia. A Pre- 

lmamary Report. Canad. Anaesth Soc J 3 224 (1956) 
45 BowEs, H. A. The Atarachc Drugs The Present Position of Chlorpromazme, Frenquel, 

Pacatal and Reserpine ~n the Psychiatric Hospital. Am. J Psyc]~aat 113. 530 (1956). 
46 WILLIAMS, H Pacatal m Anaesthesia New Zealand M j 56 41 (1957). 
47 MITCHELL, E H Treatment ~ Acute Alcohohsm with Promazme J AM.A 161.44 

( 1956 ) 
48 FAZEKAS, J F ,  SCHULTZ, J'  D,  SULLIVAN, P D , ~: StIEA, J G Management of Acutely 

Disturbed Patients with Promazine J A.M A 16t 46 (1956). 
49. Srma, J G, E r m ~ T a A t r r ,  W. R., TXcKTn~, H E ,  SULLIVAN, P. D ,  JR, & FAZEg~S, J. F. 

Use..of Promazme m the/vlanagement of Medmal Emergencies Mlhtary Medicine 119 
221 (1956) 

50 BARSA, J A,  & KLn~E, N S P~omazme m Chromc Schazophremc Patients Am J. 
P~ycl-nat 113 654 (1957). 

51 VISCHER, T J Chmcal Study of PIoclorperazlne A New Tranqualhzer for the Treatment 
of Non-Hospltahzed Psyc]0Loneurotac Pahents New England J. Med. 256. 26 (1957) 

52. BOYD, E.~M Anhemetlc Aclaon of Proclorperazme Canad. Mj.A.J+ 76:286 (1957). 
53 AYD, F.J,  JR. The Treatment of Anmety, Agitation and Excitement m the Aged. A 

Prehmmary Report on Tn[afon [ Am Geriatric Soc 5.92 (1957) 
54 H~.LPV.m% B. N. RechSrche sur une nouvelle sene ctmmque de Corps dou~s de prophet,s  

antah~tarmques et antianaphylactaques. Les derives de la thmdiphenylamme Arch 
intemat de pharmacodyn, et de th~rap 74" 314 (1947) 

55. LABomrr, H., & LEGF_~, L. Utilisataon d'un antabastarmmque de synth~se m thfirapeutaque 
pr$, per et post-operatolre Presse m&l 58. 492 (1950) 

56 KoP~tA, J., & ARMrrAcE, A. K. Comparison of Some-Pharmacbloglcal Properties of 
Chlorpromamne, Promethazane and Pethldme. Brit. J. Pharmacol. 9. 392 (1954). 

57. HOW~mTH, S., & Ow~N, S. G Acid[on of Promethazme on Systemic Blood Pressure, Pul- 
monary Artery Pressure and Pulraonary Blood Flow Brit. M J 2. 1266 (1954). 

58. GORDON, R.-A.; VANDEWATER, S. e ; SLEATtt, B. A., & CA,PLIN, l). A Study of the Value 
of Dimenhydrinate and Promethazme Hydrochloride m the Control of Post-anaesthetic 

Vomiting Cana~t. Anaesth Soc. J. 1 :95  (1954). 
59. CARROLL, J J ,  & HtrDso~r, P. W. Chlorpromazane and Promethazme in Obstetrics. 

Canad, Anaesth. Soc. J. 2 :340  (1955). 
60. Prcak, G. ConmdSrataons psyehologaques et pharmacologiques de la pr~-anaesth~sm chez 

les enfants. Union reed. du Canada 85. 312 (1956). 
61 Wmss, W. A., & McGv~, ]. P. Promethazane, an Adjunct to Preoperalave Medication. 

Ann. Surg. 144 861 (1956). 



206 CANADIAN ANAESTHETISTS' SOCIETY JOr~T, NAL 

62. BERaF_a, F. M., & BRADLEY, W The Pharmacologmal Propertms of -yfl Dxhydroxy 
"y (2-Methyl Phenoxy)-Propane (Myanesm) Brit. J. Pharmacol. 1. 265 (1946) 

63. B~a~cER, F. M. Spinal Cord Depressant Drugs Pharmacol ]~tev. I .  243 (1949). 
64. Maxz.a~SON, F. B. A New Synthetic Curanzmg Agent m Anaesthessa. Lancet 1 98 

(1947). 
65. FREEDMAN, A. M., EFFt~ON, A. S., & BENDER, L. Pharmaeotherapy in Chtldren with 

Psychmtric Illness. J. Nerv & Ment. Dis. 122:479  (1955). 
66 BERGER, F. M. The Pharmacologacal Properties of 2 Methyl-2-n-Propyl-1, 3-Propanechol 

Dmarbamate (Mfltown), a New Intemeuronal Blocking Agent. J. Pharmacol & Exper 
Therap. 112. 413, (1954). 

67. SELLING, L S. Chnleal Study of a New Tranq, nlbzmg Drug: Use of Mtltown J A M A 
157:1594 (1955). 

68 BERtram, F. M. Meprobamate. Its Pharmacological l~opertaes and Climcal Uses Internat 
Rec. of Med. 169:184  (1956). 

69 FPaED~_n, H. T., & Ma_RM~&ZAT, W. L. Adverse Reaction to Meprobamate J A.M A 
162:628  (1956). 

70 Rusma, E J Prehmmary Report on the Use of Meprobamate for Pre-Anesthetlc Seda- 
tion J M.A Georgia 46. 93 (1957) 

71. SLATER, I. H ,  JONES, G T ,  & YOtrNG, W. K Mode of Action of Phenaglycodol, a New 
Neurosedatave Agent Proc Soc Exper Blol & Med 93. 528 (1956). 

72 REITaN, R. M The Comparatxve Effects of Placebo, Ultran, and Meprobamate on 
Psychologm Test Performances. Antabmt Med & Chn Therap 4. 158, (1957) 

73 WEmMANN, H., & PETERSEN, P. V. A New Group of Potent Sedataves J Pharmacol. & 
Exper. Therap. 108. 201 (1953). 

74 F~m-sErtc, S. M. Antlhtstamme Therapy. Experimental and Clinical Correlation Ann 
New York Acad Sc 50. 1186 (1950) 

75 SAw~t-Fo~mn, G J,  KORaNJL E K, & DANCEY, T E Chmcal Investagataon of Suvren- 
A New Sedatave Preparatmn. Canad M A J. 76 933 (1957) 

76. JAcoBs~, E.; KEHLFT, H ,  L~mSEN, V,  MUNKVAD, I ,  & SKtNHOJ, K The Autonomm 
Reachon of Psycho-Neurolacs to a new Sedatave. Benacty:~,lne N]FN, Suavatal| (Benzthc 
Acid Dmthylammoethylester Hydroehlonde) Acta psycbaat et neurol. 30. 627 (1955). 

77. JENSEN, O. Suavatfl in the Treatment of Psychoneurosas Dan Med Bull. 2. 140 (1955). 
78. l . m m ~ ,  D. B, & VAUGHAN, G F. Current Therapeutacs CVII-Tranqudhzers The 

Praclationer 177 632 (1956) 
79, DAVIES, E. B A New Drug to Reheve Anxiety Bnt. M J 1 480 (1956) 
80. SEACEIA, C. P., & LEITCH, A Benactyzme in Psychoneurosis A Controlled Chmcal Trial 

m Hospital Pataents Bnt M J. 2 1407 (1956). 
81. CoAl)x, A,  & JEWESBImY, E C. O. A Chmcal Trial of Benaetymne Hydroehlonde 

(Suavitll) as a Physmal Relaxant Brlt M J. 1 485 (1956). 
82. Hlrrum~oN, D. E ,  SCmABINE, A, & MormIs, D L Cardlo~ asctflm Action of Hydroxyzme 

(Atarax). J. Pharmacol. & Exper Therap 118 451 (1956). 
83~ LYNES, T. E., & B~RGER, F. M Some Pharmacologleal Propertaes of Hydroxyzane I-(p- 

chlorobenzhydryl)-4-[2-( 2-hydroxyethoxy] -ethyl)-Dmthylenedlamme Dthydrochlonde. 
j. Pharmacol & Exper Therap. 119 163 (1957) 

84 SENECA, H. Hydroxyzme (Atarax) as a Therapeuhc Agent. Anlabiot Med.& Chn. 
Therap. 2. 1 (1957). 

85. ROBINSON, H. M., JR., RomNSON, R C. V, & STRAHA~, J. F. Hydroxyzme (Atarax) 
Hydrochloride m Dermatological Therapy J A M A 161 604 (1956) 

86 BROWN, B B., & W~a,~ER, H W Pharmacologmal Studies on a New Central Stimulant 
a-(2-plpendyl) benzhydrol HC1 J Pharmacol & Exper Therap 110. 180 (1954). 

87 HIMWlCH, H. E. Prospects In Psychopharmacology J Nerv. & Ment Dis. 1 2 2 : 4 1 3  
(1955). 

88 KISTNFm, R W,  & DtrNCAN, C. T Pipradrol against Depression. Antabmt. Med. & Chn 
Therap 3 153 (1956). 

89 Faunae, H. D. Chnieal Experience with Meratran A New Central Nervous System 
Stimulant. Dis. Nerv. System 16 1O (1955). 



DOBKJLN : ATA_RACTIC DRUGS 207 

90 G o T r s c ~ ,  L. A., et aL Explorations m Testm~ Drugs Affecting Phy~mal and Mental 
Actavxty Studms with ,t New Drug of Potentaa Value m Psycbaatrie Illness J A.M A. 
116. 1054 (1956). 

91 FtrLLEnTON, A. G Psyctuatnc Uses of Merataan J. Ment Sc. i02.  801 (1956)I 
92 FABmC, H. D. Frenque], a Blocking Agent against Expermaental L SD-25 and Mescaline 

Psychosis. Neurology 5. 319 (1955). 
93 BROWN, B B, BRAUN, D. L ,  & FELDMAN, R G The Phannacologmal Actavlty of 

a (4 papendyl)-Benzhydrol Hydrochlonde (Az'acyclonol Hydrochlonde). An Ataractle 
Agent J. Pharmacol. & Exper. Therap. 118. 153 (1956). 

94 FEaCUSON, J. T. Azacyclonol: Use of a New Pharmacologae Agent m Chromc Schltzo- 
phrema. Antlblot Med. & Clan Therap. O. 146 (1956) 

95 MErF_~, R, Gr~oss, F ,  & Trtmoo, J. Khn Wchnschr 32. 445 (1954) quoted by J T. 
Ferguson (96). 

96 FERCUSON, J. T. Treat~nent of Reserpine-Induced Depression with a New Analeptac 
Phemdylate Ann NewYork Acad Sc 6I 101 (1955) 

97 MaDi, M L ,  & KowTz, B. Expermnces with Methyl-phemdylacetate HC1 (Ratalm) an 
Psycholac Palaents. Antlbmt. Med & Clm T~erap. 8 309 (1956). 

98 FEXaGUSON, J T ,  L~NN, F. V Z, SI~ETS, J A, & NaCr~'.ELS, M M. Methylphemdate 
(Ritalm) Hydroehlonde Parenteral Solulaon Prehmmary Report J A.MA 162. 1303 
(1956). 

99 Jmznc, H A Barbaturlc Acad Dertvatlve with a Phenothaazme-hke Actaon Der Anaes- 
theist 6 114 (1957). 

100 PINDELL, M H,  FAr~CHEa, O E ,  & Lu~, R K S. Sedatave-Hypnotxc Propertaes of 
2-Ethyl-Crotonylurea Federation Proc 12 257 (1953) 

101. FERCUSON, J. T & Ln~rN, F. V ~ Z A New Compound for the Symptomatac Treatment of 
Tension and Anxmty, 2 Ethyl Crotonyl Urea (Nostyn) Antablot. Med. & Chn Therap. 
8 329 (.1956). 

102 GOOD, AS, L S, & GmMAS, A. The Pharmacologmal Basts of Therapeutacs, 2nd ed ,  
pp 123 et seq Macmillan (lc)55). 

103 ISBELL, H Adchctaon to Barbltalrates and the Barbiturate Abstinence Syndrome Ann Int 
Me~t 83. 108 (1950). 

104 M~_nCOLrN, S,  PERLMA~, P ,  V m L ~ ,  F ,  & McG~,vAcK, T. H A New Class of Hyp- 
notics Unsaturated Carbmols Science 114 384 ( 1951 ) 

105 SCHA-FFARZ~CK, R W,  & BROW~, B J The Antacon~nalsant Actavlty and Toxaclty of 
Methylparafynol (Dormlson) and Some Other Alcohols Scmnce 116 663 (1952) 

106 CHEVhL~Y, J, HEM_rNWAY, N: MEYr~t, G,  Fas_~ra-r~usEa, R,  & McGAvAcr:, T H. A 
Chmcal Evaluataon of Methylparaf3mol as a Soporific Agent New York State ~ Med 
52. 572 (1952). 

107 MAr, P R A ,  & E~AUGH. F. G Use of Hypnotics in Aging and Senile Patmnts A 
Chmcal Study of Dormlson J A M.A 152 801 (1953) 

108 GUESTEaSON, F R Tonstllectomy m Chddren Proc World Cong Anesthesml 1 43 
(1955). 

109 CAVES, R. M., Nv.w~z.~, B,  & MAvczvr, J c .  Poasonmg by Methylparafynol (Donmson). 
Am. J. Clin. Path. 23:129 (1953). 

110 P'AN, S Y, M ~ N ,  L ; McLAMoRE, W. M,  & BA~LEY, A The Effect of Halogena- 
tmn on the Hypnotic and Antaconvulsant Ac~vataes of Aeetylemc Carbmols J Phar- 
macol. & Exper. Therap.-109. 268 (t953).  

111. McLAMoR~, W. M., P ' ~ ,  S. Y., & E,AVLEY, A Hypnotics and Antaconvulsants 2 Halo- 
genated Teriary Acetyleme Carbinols. J. Org. Chem. 20. 109 (1955) 

112. GnUBER, C., M., JR ; KOrILSTAEDT, K G,  MOORE, R. B, & PvcK, F. B, JR A Study of the 
Effects of Valmid, a Non-Barbiturate Central Nervous System Depressant m Humans. 
J. Pharmaeol. & Exper. Therap. 112:480  (1954). 

113. McCoRY, C. B. A Clinical Evaluataon of Valmld A New Hypnotic Anesth & Analg 
35:405  (1956). 

114. GROSS, F., TRIPOD, J., & M~snna, R Zur Pharmakologtscheu Charaktensmrung des 
Schlafmittels Donden. Sehwcuz med. Wchnschr 85 305 (1955). 



208 CANADIAN ANAESTHETISTS' SOCIETY JOURNAL 

115. LAtcz, R.A. Clinical Observations wlth a New Seda~ve-Hypnotlc Agent in Elderly and 
Chronically Ill Patients. New York State J. Med. 55:2343 (1955). 

116. BLu~mm~o, N., Evr~TS, E A, & GogAccl, A. F Ev~uatlon of a New Sedative (Doriden) 
in a Penal Institution. Pennsylvania M. J. 59:808 (1956). 

i17. G~asr~at, P., ScHomm, H., ZUG~R, M. Klinische Beol~,achttmgen bei einer akuten 
Vergfftung mit =-phenyl-aathylglutanmld (Donden). Schweiz. reed. Wchnschr. 85. 991 
(1955). 

118. BORDELEAU, J M., Down~rcuE, C,  & AUZEPY, t ~ Intoxication par la glutb, th,mide 
(Doriden). Union todd, du Canada 85. 676 (1956) 

119. PA!aSO~T, A. E., et aI Evaluahon of a New Sedatave Drug (3, 3 dxethyl-2, 4 dioxo 
piperidine). J. Lab & Clan. Med. 33:602 (1948). 

120. P~.,.Mo~rr, B,  SaTatroEn, A,  & JtracENs, R No[udar, a New Sedalave-Hypnotic: A 
P,peridine Derivative. Schwelz med. Wehnschr. 85. 350 (1955). 

121. Loucrm~, E. H., Mor_~, W G, SCnWIMMFa, J., & S c ~ t F _ ~ ,  M. Clinical Studies 
on Toxamty and on Hypnotic and Sedative Effects of R01-6463, Noludar (3, 3 chethyl-'2, 
4-choxo 5 methyl plpenchne) Ineruat. Rec. of Med. 168. 52 (1955) 

122. I~nPm~, H. Experiences m Psychmtry with a New Hypnotic from the Plpendine Series. 
Deutche reed. Wctmschr. 80" 1034 (1955). 

123. B a x t e r ,  O,  CONL~rus, j ,  & K~LL~, H E A New Mdd Sedalave-Hypnotac: A Piperi- 
dane Derivative (Noludar). J. M. Soc New Jersey 52 246 (1955). 

124. KP~uSE, H. Cltmcal Expenenee w th  a New Non-Bm'blturate Hypnotac (Noludar). 
Schwelz. reed. Wctmschr. 85. 355 (1955). 

125. Scmum~,  W,  Ktw_a~, A., & SEPP~zN, D. K CentJ al Depressant: Effects of Methyprylon. 
J. Pharmacol. & Exper. Therap. 118:139 (1956). 

126. D o n ~ ,  A. B., Wyazcr, G M, & Dzc~, F Cltmcal Evaluataon oi Methyprylon (Noludar) 
as a Preanaesthetic Scdahve Hypnohc. Canad Anaesth. Soe. J 4 27 (1957) 

127. CASS, L. J ,  Fm~Dm~Cx, W S, & A_WDOSCA, J B Met.hyprylon: A New Sedative and 
Hypnotic Drug. New England J. Med. 258. 586 (1955). 

128 REnxr, W. U. Fatal Polsomng with Methyprylon (Noludaz), a Non-Barbiturate Sedalave. 
New England J. Med. 255:231 (1956). 

129. LASAGNA, L., YON FELSINCr~a, J M., & B E E c h ,  Iq K. [)rug Induced Mood Changes in 
Man. I Observations on Healthy Subjects, Chromcally Ill Pataents and Post-Addicts 
J A.M.A 157:1006 (1955) 

130. C~zs~c~ ,  B, SzvrrrH, N. H,  & BEtrrr~ER, R Combined Actaon of Cardiotoxm Drugs: A 
Study of the Acute Toxicity of Combined Qmnidine, Mependme, Pentobarbztal, Pro- 
caine and Procaine Amide. J. Pharmacol & Exper Therap. 102:138 (1951). 

131. WYA~cr, G M, MELCP~V~, A P ,  DonKn% A ]3, & K~DUFF, C J Evalualaon of 
Plexonal as a Preoperalave Hypnotic. Canad Anaesth Soc J. 4. 82 (1957) 

132. B~a_WSTE~, C,  & KLOT-Z, S D Allergerumty of T~anqull]b~mg Drugs. J A M A. 163 931 
(1957). 

133. E~SEN~F~C, B C Role of Tranqmlhzmg Drugs m AIler~r J A M A. 163:935 (1957). 
134. GI~AY, T. CECm. Dlsmtegrat~on of the Nervous System A.un. [toy Coll. Surg England 

15" 402 (1954). 
135. Boum~z, W~SL~Y. Mysterious Waters to Guard. Oxford. Blac]~well (1955). 
136. MooRz, F. D. Bodily Changes m Surgical Convalescence. I. The Normal Sequence-- 

Observations and Interpretattons. Ann. Surg. 13'7:289 (1953). 
137. HmL, S. R., JR., et aI. Studies on Adrenocortical and Psyeho~ogaeal Response to Stress 

in Man. A.M.A. Arch. Int. Med. 97:269 (1956). 
138. Pv~s~z, H., et al. Adrenal Corlacal Funehon in Anxious Hum~na Subjects. Plasma Level 

and Urinary Excretion of Hydrocortisone. A.M A. Arch. Neurol. & Psychiat. 76:549 
(1956). 

139. Pracz, D. B., T~J~aa, M., & MASON, J. W. Preoperative Emotional States and Adrenal 
Cortical Aehvity. A.M.A. Arch. Neurol. & Psychiat. 77. 646 (1957). 

140. OSMO~rO, It. A Review of the Clinical Effects of Psychotomi~aehc AgenL Ann New 
York Acad. So. 66:418 (1957). 

141. Noswosza~, M. D. A Return to S~mplicity? Anaesthesia 8 247 (1953) 


