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I. INTRODUCTION

' The problems posed by elcohol have undoubtedly’ been present to one do-
gree or another since man first -discovered the prdcéss of -fermentation, I,n' .
various cultural settings, of course, alcohol is used to varying extents and
for differing purposes. The wild and violent drynkenness of the plains Indian
in the early days of the fur trade and the heavily ritualtzed and quite modest
alcohol constmption of the orthodox Jew illustrate well the variations exist-
ing in the use of alcohol from one social group to another. '

. The recognition of chronic alcoholism as a social problem goea baok at
least to the days of Hogarth and. the development of distilled liquors, while
the great "experiment” of prohibition in this country is probably the most
radical attempt ever made to solve the problems presented by alcohol. .In re-
cent years a variety of organizations, such as Alcoholics Anogymous, the Yale
Center of Alcohol Studies, and the National Coumittee on Alcoholism, have
arisen which have’ attempted in one way or another to help those with serious
drinking problems. As of 1955, twenty-seven states and ‘the District of
Columbia had state programs concerned with the disease of alcoholism, while
several other states have had comnissions studying the problan. (38)

The aeriousness of the problem in the U.S.A. mat to a large eztent be
related to the proportion of the population suffering from:chronic alcohollsm.
Beécause of the social stigmata attached to the condition and the. frequency
with which confirmed alcoholics strenuously deny having any drinking problem
at all, direct polling of the population cannot be ‘expected to provide any
acourate assessment of the magnitude of the problem, Dr. E. M. Jellinek.(20)
has developed an indirect method, for. estimating the total number of chronic
alcoholics in a given state or aountry based on the area's autopsy. statistics
for cirrhosis of the liver and.for alcoholism as well as the percentage of
active chronic alcoholics suffering from liver disease. By this method, in
an article published in 1952 (21), he estimated that in 1948 there were
3,808,000 chronic alcoholies in the United States. The prevalence rate was
calculated as ‘3,952 alooholics per every 3.00,000 inhabitants over twenty-one
years of age, a rate which approaches closely four per cent -of the adnlt popu-
lation, In comparing this figure with those for other diseases. in that
year (39), it becomes evident that there were 130 times as many chronic alco-
holics in the U,S.A. as there were sases of poliomyelitis (omly 27,726).
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There were, by these calculations, six times as many alcoholics in this
country as there were hospitalized psychiatric patients (only 554,454).

An alternate method devised by Ipsen, Moore, and Alexander (16), based
on the frequency with which medical examiners report alcoholism as a cause of
death, arrived at the slightly more modest estimate of 1,240 chronic alco=-
holics per 100,000 total population (for the State of Massachusetts).

These authors felt that the medical examiners! autopsy diagnoses were
sufficiently reliable and unbiased to give an adequate picture of the rela-
tive incidence of the problem in the state as a whole. Thelr figures, al-
though lower than Jellinek!'s, stlll indicate that a very substantial problem
exists.

In the best actual survey of a given population made to date, R. J.
Gibbine (9), by using very careful case-finding methods, discovered that a
county in Ontario had sixteen seriously abnormal drinkers for every 1,000
inhabitants over twenty years of age. By using Jellinek's formula the alco-
holism rate for Ontario in 1948 was estimated as being 18* per thousand
people over twenty, a figure which closely approximated that arrived at by
Gibbins in his actual counting of specific individual cases. Gibbins' work
would therefore support the validity of the figures arrived at by Jellinek,

Of course, further studies like the one conducted in Ontario are badly
needed so that the exact extent of the problem can he reliably determined;
but at present it seems at least strongly possible that one out of every 25
adult Americans is a chronic alcoholic. If this is true, it is indeed a
problem of mammoth dimensions, urgently needing further study.

Recent research aimed at a better understanding of both the etielogy of
chronic alcoholism and the effects of alcoholism on the individual can be
grouped under four main headings: clinical, sociological, psychological, and
metabolic-pharmacologic=physiologic.

Clinical research has included studies on the psychopathology of the
chronic alcoholic, and studies of the organic diseases commonly found as-
sociated with chronic dlcoholism, such as cirrhosis of the liver, polyneuritis,
and delirium tremens., In addition, various methods of treatment based on a
variety of different rationales have been attempted and have been evaluated
with varying degrees of success and reliability. Attempts have been made to
cause an aversion to alcohol by producing vomiting immediately after the

tient has had a drink, (24, ABV Vitamins have been given in large doses
42) both because chronic alcoholics often show evidences of vitamin defi-
ciencies and because certain animal experiments have indicated that rats
deprived of certain vitamins may voluntarily increase their alcohol intake.
(28, 48) Adrenal hormones and adrenocorticotrophic hormones have been used
‘because some alcoholics show evidence of mild to moderate adrenal insuffi-
ciency. (35) The effectiveness of these forms of treatment has varied

#The difference between this figure and Jellinek's figure of 1,000 for the
U.SeA. in 1948 is due to differences between the autopsy statistics for
Ontario and those for the U.S.A. as a whole,
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somewhat from one unit to another, and the rationales behind them remain
unclear, since it iz not known whether any observed phenomenon such as ad-
renal insufficiency is a predisposing factor in chronic alcoholism or a
secondary effect of prolonged heavy drinking.

Formal psychoanalysis of s relatively small number of pe.tienta bhas been
only moderately effective, (22, 33) while other forms of psychotherapy, in-
cluding group therapy, have aohieved some measure of suocess, (41)

Antabuse, the drug which can make those taking it vomit violently if
they drink alcohol, bas been widely used with eome success since its intro=-
duction from Demark in 1949. (12, 18)

Institutional treatment, varying ﬁ-om aimple conﬁnement within a state
hospital (3) to hospitalization in units organized specifically for the re-
habilitation of the chronic alcoholic, is being carried out in various parts
of the country, but detailed studies evaluating the effectiveness of the
various aepeets of suoh programs are badLv needed,

_ Lurking beneath all these methods of treatment, as well as benee,th the
nonmedical and relatively nomeresearch-oriemted AA movement, is the problem
of motivation for cure in the alcoholic. Whether this motivation is de-
pendent on biochemical, hormonal, or psychological factors, its presence is
often considered the sine gqua non of moeasful treatment in the ohronic

"aleoholio. (20) .

) Sooiologioal research into the drinking- habits and ettitudes' toward
alcohol of various cultural groups has been being actively carried out. There
seems to be no doubt concerning the effect of such factors on the incidence
of alooholism within various subgroups, although this appraach does not ex-
plain the ocourrence of alccholism in specific individmla with a given oul=-
tural group. (2, 8) '

Psychological research in chronic alecholism has been relatively ect:lve,
but bas been handicapped by at least two major difficulties. There have been
attempts to differentiate alcoholics as a group from normal individuals as a
group by means of various psychological tests, and there have been attempts
to define "the alcoholic personality”"., Because of the considerable varia-
bility in personality and behavior found in any large series of chronic alco=
holics such attempts have met with little success. The other major problem
bas been the interpretation of such abnormal personality traits as are found
in some chronic alcoholics., Are these traits the reason for the patient's
drinking, or are they the result of prolonged alcohol consumption? (8, 40)

This question of "which came first, the chicken or the egg" pervades
metabolic and physiological studies of the alcoholic as well, Whenever ab-
normalities. of any sort are found in chronic alcoholics the same problem
srises. Attempts have been made to study incipient or "early" alcoholics, '
but. these cases are hard to define or identify and are open to some of the -
same doubts. Perhaps largé-scale studies of great mumbers of "normal"
adolescents or young adults will be necessary, utilizing prolonged follow=up
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studies of these individuals to determine which ones become alcoholics in
later life. The various psychological and physiological findings obtained
at the inception of the study could then be statistically evaluated to de-
termine their association with the eventual development of chronic alcoholism,

On the biochemical side, despite the importance of the problem and the
considerable amount of work devoted to it, a number of gaps exist in our
knowledge ooncerning the process by which alcohol is metabolized in the normal
human body. Such knowledge is vitally necessary before one can even begin to
investigate the often-suggested possibility that the bodies of chronic alco-
holics may handle alcohol in an abnormal manner,

Our knowledge of the effects of alcohol consumption on salt and water
balance in the body, on the secretions of the endoorine glands, and on the
functioning of the central nervous system contains equally large loopholes.

From the time of its organization within the National Research Council,
the Committee on Problems of Alcohol has been acutely aware of these defects
in our knowledge of the metabollis, physiological, and pharmacological effects
of alcohol, and has felt that kmowledge in these areas must be expanded and
solidified before possible metabolic or physiologlc factors in the etiology
of chronic alcoholism can begin to be explored, Since other organizations
in the field of chronic alecoholism, both state and national, tend, because
of their charters and the groups which they serve, to place emphasis on clini-
cal, sociological, and psychological aspects of the problem, the Committee on
Problems of Alcohol has felt even more strongly that the encouragement and
support of work in the metabolis, physiolcgical, and pharmacological aspects
of the problems was a useful and even vital function for the National Research
Council's Committee on Problems of Alcohol to perform.

This general theoretical approach to the problem fitted in well with the
specific research projects which the Committee inherited from its predecessor,
the Research Council on Problems of Alcohol, in 1949. Four of these were of
this nature: Dr. R. J. Williams' work on biochemical individuality in aleo-
holism, Dr. J. J. Smith's work on adrenal insufficiency in chronic alcoholics,
Dr. W, L. Voegtlin's work on allergies to alcohol, and Dr. O, Diethelm's
study of the relationship between certain biochemical oomponents of f.he blood,
certain emotions, and chronic alcoholism.

Within its general area of interest the Committee on Problems of Alcohol
has supported a variety of projects ranging from studies of the engymes which
meétabolize alcohol to the factors influencing the spontaneous drinidng of
alcohol by laboratory animals. The general state of kmowledge in the field,
together with the place of the various studies supported by this Committee
with the generous gifts of the Licensed Beverage Industries, will now be re-
viewed. The specific studies supported are also listed in Appendix A.

The descriptions of the work and 1deae of. the various grantees which
are presented in this report are taken from either the progress reports sub-
mitted to the Committee or from their comments at the Colloquium on the
Metabolic and Pharmacological Aspects of Alcoholism held by the Committee on
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Problems of Alcohol on April 5, 1955. Reference mmbers are included to indi-
cate results which bave already been published. All other comments not sup-
ported by published articles should be considered as perscnal communications,
not to be utilized for publication reference without the expressed permission
of the 1nveetigator in question,

II. THE METABOLISM OF ALCCHOL®

Follewing the taking of an alcoholic solution into the stomach the alco-
hol is ebsorbed from the stomach and small intestine at a rate influenced by.
the presence of food in the stomach and a variety of other factors. (11) This
variability bas been at least one factor which has caused differsnt results to
be obtained from similar experiments studying the effects of alcohol on the
organism,

Once in the body, alcohol is almost ¢ertainly metabolized first to acet-

aldebyde, although the exact ensyme or emzymes causing this change are not
knovn with certainty,

In almost all animals, including man, with the notable exception of the
dog, acetaldehyde is found in the blcod stream in small amounts after alcohol
hags been ingested. The fact that the dog is different in this respect high-
1lights another problem which confronts those working in this field., Differ-
ent species show significant variations in the way they handle alcohol, so
that experimental findings derived from studies of a single species camnot be
applied to man indiscriminately. (19)

In any event, the metabolism of alcohol to acetaldehyde is an interest-
ing process posing several unsolved problems.

First, ethyl alcohol is burned by the body at an almost steady rate, ap-
proximating 100 mg. per Kg. per hour in man, or about one pint of 100-proof
liquor per day, (17) regardless of the concentration of alcohol in the blood.
Almost all other substances metabolized by the body are metaboliged much
faster at high concentrations than at low ones, This implies that there may
be in the body only a limited amount of the enzyme or enzymes which change
alcohol to acetaldehyde; this small amount could act as a limiting factor,
keeping the rate of alcohol metabolism down at its observed constant level,

The situation becomes still more complicated. Some animals (especially
dogs) will start out with a somewhat higher rate of alcohol metabolism if
they are given a large dose of alcohol to start with than if they are given
a small one., (45) But in either case the rate at which they burn alcohol
when their blood concentration is highest remains constant as they metabolize
the whole dese they were given., It is possible that some of these animals
are not burning alcohol to the best of their ability initially and that the

*For more detailed review articles on the metaboilsm of ethyl alcohol, the
interested reader is referred to the excellent review articles by Jacobsen
(19) and Westerfeld (45) as well as Goodman and Gillman's textbook of
pharmacology (10).
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larger' dose of alcohol may produce secondary effects, perhaps through stimu-
lation of the adrenal glands or changes in liver function, which enmable the.
body to increase its alcohol metabolism to its full capacity. In other spe-
cies (and in some individual dogs) the rate of metabolism seems to be comstant
and unaffected by either the size of the dose or by the giving of hormones or
other substances to the animal,

In some animals the rate of metabolism of alcchol will deviate a little
from the constant. rate described above, making people auapect that two dif- .
ferent enzymee ‘may perhaps be 1nvolved.

There are two known enzymes, catalase and alcohol dehydrogenase, which
can convert alcohol to acetaldehyde in the test tube, In many ways alcohol .
dehydrogenase would appear to be the enzyme primarily involved; it has been
caloulated to be present in the liver (of the horse) in amounts just proper
to account for the limited rate of alcohol metabolism described above. To
allow this reaction to occur, diphosphopyridine nucleotide, a molecule contain- -
ing the vitamin nicotinic acid, must be present; but for unknown reasons, the
effects of nicotinic acid deficiency on alcohol metabolism have not yet been
specifically. investigated. (19) :

The other enzyme, catalase, if it were the only enzyme reeponeible, would
cause a quite different relative rate of alcohol metabolism than that which
is observed; but it 1s possible that it also metabolizes alcohol to.a limited
extent and may account for some of the umexplained deviations from the steady
rate of alcohol metabolism sometimes found, . .

Dr. Kinard of the Medical College of South Carolina (aided by a gramt .-
from the Committee on Problems of Alcohol) has been studying the relation- .. ..
shipe between the rate at which the living dog metabolizes alcohol, the rate
at which the dog's liver will metabolize alcohol in.vitro after the dog has
been sacrificed, and the amount of catalase activity present in the liver as -
determined by a method not involving alcohol., His initial results in the . .
living dog have indicated a positive relationship between the rate of alcohol
metabolism and the catalase content of the liver, a finding at variance with
the theoretical formulation presented above., He plans to expand these op-"
servations and to attempt to alter the amounts of catalase and alcohol de-
hydrogengse in the liver by a variety of methods. His work should constitute
a definite step toward the better underatanding of the inter-relationships of
these two enzymes. . _ _

The next step in the metabolism of alcohol is the conversion of the
acetaldehyde formed as described above, perhaps by way of acetic acid, to
acetyl coenzyme A (CoA). From the acetyl CoA stage the metabolism of the
molecule to carbon dioxide and water is in no way different from the end
steps in the metabolism of fat or carbohydrate, and so ceases to be of spe- -
clal concern to those interested in alcohol or alcoholism,

The metabolism of acetaldehyde, however, is of considerable importance - -
for at least three reasons., First, acetaldehyde is itself a substance with
potent pharmacological effects.. It has a marcotic action on the central ner-
vous system and is a much more poisonous substance than alcohol, the fatal

Copyright © National Academy of Sciences. All rights reserved.
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blood level of acetaldehyde being less than one-eighth. the fatal blood level
of alcohol, Some of the eéffects of intoxication, as well as the hangover
itself, have been blarmed on acetaldehyde, but without proof. The levels

. normally present in the blood of an intoxlcatéd person or animal are not high
enough in themselves to- moduee the eymptome of intoﬁ.cation. o

Secondly, the. fact. that acetaldehyde is found in the blood at all is in
itpelf a mystery, since liver slices.or homogenates in. the laboratory metabo-
lize acetaldehyde at a much faster rate than it could possibly be produced

gom the limited amount of alcohol the liver ean metabolize 1n a given unit

- Thirdly, the metaboliam of aceta.ldetwde in the body 15 mterfered with
by Antabuse (disulfiram), the violent nausea and flushing the patient experi-
ences in the aloohol-Antabuee reaction being caused by the accumlation of
urmetabolized acetaldehyde in his blood.

The enzyme or enzymes metabolizing aeetaldehyde are aleo unelea.r.  Six
enzymes capable of this function (in vitro) are kmown to exist in the body.
Three of these are found in muscle in considerable quantities. Since in
actuality uving muscle barely' metabolizes acetaldehyde at all, it seems un-
likely that these enzymes play any important role in the metabolism of acet-
‘aldehyde by the living animal, The three others are all present irn the Iiver,
‘which is the primary site of acetaldehyde metabolism, and are called, re-

spectively, xanthine oxidase, aldehyde oxidase and aldehyde dehydrogenase
(or wutase),

The engyme actually metabolizing acetaldehyde muet be inhihited by anta~-
buse in low concentrations. This condition rules out xanthine oxidase to
start with, Both of the other known enzymes are inhibited by antabuse in
this way, but cause acetaldehyde to be converted to acetic acid in the test
tube. Since acetic acid is not formed in the living animal in measurable
amounts by the metabolism of acetaldehyde, it is suspected either that the’
acetic acid itself is metabolized very rapidly by the body or that aeetalde-
hyde is sonverted directly to acetyl CoA without acetic acid ever being
formed. The latter theory would 1mply the e:d.stenee of another enzyme ’
yet nndiecovered. 4 v

Under a grant from the Committee on Probleme of Alcohol, Dr. Hulpieu of
the Indiana University Medical Center has been working with animal (bone)
charcoal, a substance which in moderate doses will produce an antabuse-like
reaction to alcohol in both dogs and men. In a clinical trial he has found
the eymptoms produced by the two substances to be essentially identical.
However, antabuse could not -be isolated from animal charcoal, nor could any
substance with an antabuse-like action be extracted fram the charcoal by any
of a varlety of procedures. The active. prineiple in animal charcoal there-
fere still’ rema.ine a wstery. o,

_Only two vitemins appear to be directly concerned in the metabolism of

aleohol, nicotinic acid as mentioned above, and riboflavin in the conversion
of acetaldehyde to acetic acid. There has been a surprising dearth of studies
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on the effects of vitamin deficiencies on the metabolism of alcohol, espe-
cially .considering the frequency with which vitamin deﬁ.ciemy states are
found- associated with ohronic alcoholim.l

Aided by a grant. from the Comittee an Problens of Alcohol, Dr. Riohteu-
at the Johns Hopkins Hospital -has shovn tha'l; rats fed an alcohol solution
alone did not live appreciably longer if thiamine (vitamin B)) was added ‘to
it, whereas rats fed dextrose and water and thiamine lived several times
longer than those given dextrose and wa.ter alone, He feels that' in some de-
ficiency states aloohol my be more easily meta.bolized than glucose, )

Dr. Hulpieu, (15) in addition to his work with bore: ‘charcoal, has etudied
the effects of thiamine (By) deficiemncy on the metabolism of alcohol in doga,
both by giving them a diet .without.thismine in it and by giving them ope of
two other compounds (oxyth:lamine and’ neopyrithiamine)‘ which act to block the
action of the thiamine in the body and so produce a sudden artificlal thia-
mine deficiency. One of these two compourids, o:qtﬁiamine, caused a eharp
drop in blood sugar to ocour when alcohol or adetdldehyde were given as well.
He has postulated that thiamine p].qe some role ,1n the metaboliam of alcohol
beyond the acetaldehyde stage, e CLT T

In clinical medigine 1neulin and gluooae have beén uaed extensively in

‘ the treatment of acute aleoholic intoxication on the assumption that the
.metabolism of aloohol was speeded by this m.!ocedure. Well-defined studies of
the actual metabolic effects of this treatmep} in wAn have unfortunately -been
few. (19) 1In the dog this method is effective if" the animal is metabolising
alcohol at an initially subnormal rate, as described above, but is not ef-"-
fective otherwise, In man it would seem that large doses of insulin may in-
crease the rate of aleohol metaboliam by 50 per oent, buf. many patienta do
not show this effect.

III. CEN’mAL NERVOUS SYSTEM ASPECTS OF ADC(HQL AND ALCCHOLISM

Despite the very obv:loue effects of alcohql .on brain function, in pro-.
ducing good cheer in some people, violence in others, and ataxiag or _stupor
in still others, it was, until recently, diffioult to demonstrate a'.qy effect
of alcohol on the metabolism of brain slices until massive levels, never ',
found in the blood stream of any living aleoholis, were reached, However, &
piece of brain by itself, in a solution in a laboratory bottle, is not being
oconstantly stimulated by nerve.impulses as it would be in the intact brain,
The brain plece therefore shows only a basal = i.e. minimm - rate of oxygen
consumption., It is now found that if this plece of brain is artificially
stimulated, its metabolic;rate rises sharply, and it can then be observed
that aloohol levels equivalent to those found in modérate 1ntox1cat:lon will
markedly reduce this rise 1n metabolism. (30) ‘

Beside this evidence, there 1s evidence tfnt, in the’ aympathetio gangli-
onic nerve cells which act as a relay station in the tranamipaion of nerve
impulses from the spinal cord to the intestines, the passage of nerve impulses
is blocked by levels of alcohol still too low to affect the metabolic rate of
these cells. (23) So the queation 1s open as to whether aloohol affeota the
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brain by interfering with the oxygen metabolism of btrain cells or by blocking:
the transmission of nerve impulses frqm one cell to another by some other
method.

One problem which may- have influenoced some‘of the results’ reported in the
literature of the past is.the failure of investigators to allow for the evap-
oration of ‘aloohol from the solytions in.which the brain slices were being'
incubated, as Dr. Grenell of the University of Maryland Medical Sechool has

. pointed out. Under a grant from this Committee, he 1s currently working on
the effects of both alcohol, and acetaldehyde on'slices of brain tissue and on

~ small aregs of" the. intgct-Yrain. .He will study the changes produced in metabo-
1lism and electrical activity as well ‘a8 'in-the -concentration of adenosine tri-

“-phosphate, a coenzyme shown to be of great importance:in providing emergy to
nerve cells, He plans to compare the effects of aldohol to those of other -
paréotics; He has a number of animals being maintained on high, steady doses
of aloohol for long periods,. and is planming to compare the metabolism of their

_brains with those of animals getting -a single dose of alcohol as well as with

B ‘those of normel animals. - .

Using a technique developed for the etudv of entii-epilepsy drugs, Dr.

Svinyard (1) of the University of Utah College of Medicine, with the aid of
a grant from the Committee on Problems of Alcohol, has' been studying the effect
of the chronic adminigtration of alcohol upon the amount of electrical stimu-
latioh needed to ‘produce. a convulsion in the ret. He has found that the
emount of electric current needed was at first:much greater im the alcohol-fed
rat than in ‘the normal rat, but this difference dropped gradually back to the
normal level after about two weeks of daily convulsions and constant alcohol
intake, No lowering of the .sonvulsion threshold occurred after the elcqhol
was stopped. -These .findings imply that the brain adapts to alcohol over a
period of time, and support the common observation that heavy drinkers can

- often ‘function well at, blood alechol levels that would cause intoxication in
a relative abstainer. More work on this prohlem ot "tolerance" to- h:lgher '
blood levels of alcohol is badly needed.

‘l'he effect of alcohol on a. particular property of ’the ‘brain vas etudied
in the cat by Drs. A. E. Walker and W. J. Horsey (13) of The Johns Hopkins
Medical School under a Committee on Problems. of Alcohol grant. Most soluble
substances, salts, drugs, dyes, etc., spread out through most of the body in
a uniform manner; but between the blood ‘and. the central nervous system there
is a "barrier" through which many substances move at a very slow rate and ‘
through which some substances, like dyes, cannot pass at all, ;

Now, in autopsies done on alcoholicsy what: is'called a "wet brain® is
generally found, i.e, 4 brain which.ig .swollen with extra water. -The reason
for this is unknown. Dr. Walker hypothesized that alcohol might break down
this blood=brain barrier, allowing more water and salts to pass through, there-
fore producing the observed. "wet brain". In his experiments on cats, however,
he could find no significant inorease in. bre.in weight or water content in .
"alcoholic" cats, nor could he observe any change in the permeability of the
batrier to certain dyes. He felt, therefore, that the "wet btrain™ could not
be attributed to alcohol per se, and wondered whether laok of vi'temine or other
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'faetore obntri‘buting to death in' chronio alcoholloe might be the. cause of’
the observed cerebral changes at post-mortem egaminations, .He also’ atndied
the btrain wave changes which.ocourred. vhen -cats: were" et\\died at variéus -blood

alcohol levele and found -thie e'xpected gradual depreeeion of. brein tunot:lon. (14)

. One poaeihle approach to the: prbblem of élcohol:lsm, ae well aa o drug ad-

diot:lon and to thé observed differences in-the ‘effects of drugs with potent

paychological efféects;in différing individuals, is the fore detailed ‘study of
the.effects of these drugs.on ‘specific centars:and pathways in the .oen
nervous system, Work of this sort is complex and difficult,.-but teohniquee

of ne\n-ophye:lology necessary for such work are rapidly’ improving. It seems
‘at least possible that the hypothalamus, the part of the brain which most ...
directly controls emdocrine gland function and: oerdiovaeeular, gastro-intestin-
al, and other autonomis.functions of the body may be involved: apd' that: alcohol,
at least in:some alccholics,  serves. to. decreass: or: ‘eliminate such painf‘ul ..
qnotioue as amd.ety, tene!.on, reeentmnt, or; depreseion. e

C. -Good work elong these ‘Hnes w11 moet otten bé done ty. inveet:lgators uho
plan to .study a number of different drugs aleng with ethyl aloohol- 1tself,
To obtain the knpwledge needed:in the field of ohr‘onic alcpholim it will 'be .
necegsary to support work by 1uveatigatore who a.re not a]g.:aya working \dth
elcohel elone. ' . R o .

N

m,-. Oehr Diethelm (45) of” Cc»rnell Un:lveraity Medioal couege hae been L
vorking with three "autonomic" substances found in the blood, which:affect’
the contrastions of isolated'rabbit intestine and rat uterus in specific vays.
The blood levels of these three substances correlate well with c}ini. -
observed levels of anxiety, tension, and resentment, -respectively, in° peyehi— .
atric patients, A group of !’:ltty-eeven chronic alsocholics have been et&died._ e
Many of 'these Bhowed aomsistently higher Vresentment" substance levels in .
their blood than did other paychiatric patients; and mppeared clinically ré- .
sentful as well, This subatence was: found to-be especially elevated befdre
the patients went on a drinking efires, and, in the- ]‘.aboratory, six ounces of
alcohol given to these patients would usually bring the resentment substance .
level in the blood almost to serc. Tension substance along with observed °
tension was also mrke&ly reduced in some aleoholio patients by aleohol. feed- '
ing. . o . o & ¥ RPN

In nomleoholio payohiatric patiente neither tenaion mr reeentment wae
dramtioelly ohanged by. drinking -alcohol (whiekey). ST D e T

Other d:ruge such as dexedrine (a stimulant), eodium anwtal (a eedat:lve- e
barbiturate), and mephenesin (a muscle relaxant) were able to cut down both
observed tension and 'tension substance"” in some alcoholic and some nonalco-
holic patients, but np. dryg other than alcohol has been found which bhas af-
fected resentment*substance levels appreciably. The blood substances involved
in the above research are currently being isolated for further study by spe-
cial biochemical procedures in the Department of Pharmacology at Cornell.
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It should be cautioned that tests of the pharmacological activities of
shed blood are full of hazard because slight differences in the way the tests
are made may make large differences in the results  obtained, Therefore, many
members of. t.be Gommittee on. Eroblems of Alcohol believe that this work needs
confirmtj.pn before too much wéight chould be p\xt upon the results,

Bowvez, work ot this ‘gort on’ th brain ‘and the autonm.ic ‘hervous syatem
offers considerabls bope.that inthe. Suture ‘the gap - ‘between .the' per'sona)ity.’
problems of the chronic aiccholfc and:the. bioohédical-ptqaiolodidal maladjuatf-
ments related to h:l.a drinking may be narrowéd and ﬁmlly nlosed. i ', P

A grant hna mcent. " beeh, avarded to Dr. Leon Greenberg of 'bhe Iabora ry
of Applied Psycholo at‘ Yale to .study ‘the‘effeots.of, aloghol on conditionéd
behavjior “in rats.'ege use ‘of ; la.borat,o{-j difimals. in a. 8 segl: environ-
ment_(the’ Skirrer Boj ) ‘under . standard{ Qd trdining conditivks i1l make poa—
sible a more’ detailqd and Speci.f:lo study ‘of the; affgots of aloohol .on, behavior ces
than would be feasible in" ‘the hunp.n eubject. SE epri s SR

re . _.’..v .
a Tiey 2 ‘ oo Ty .
Rt ,'f::-'- . . IR
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IV. PACTGRS RNFLURNCING vowxmmz chﬁoﬁ'cousmmrou AL EREE
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A mmber of attempts havg, been medé to:greate "chronie alcohoiism" 1. e
laboratory. apimhls, in the hopa that'the means; by wiish'its could be Froduced
woul& throw 1ight on the e'bi.q}.ogy of‘ the eondit,ion 1n mn. ety :

e, !

The most ccmonly uued teohnigue m theae atudids haa been the multiple o
choice feeding method. In this the rat (or o:t.her ‘ehimal)s has access to a: .- |
mmbeé#of  bottles containing differing solutions, which inthe simplest ex~ .. . .
pei4ent’ would be two bottlss, one oontaining an aleoliol aolution and one ; - ,
filled withk water. The oonmmption of” ﬂuid tp theae bottles can be'meas-
uréd: and roompared at regular Aqtervals. SRRES S AT vl

In an attempt to :lnvestigate poaaible effpcta “of oonstitution and hereditw
in alcoholiem, .the spontaneous aloohol consmptions ot a Variat.y of typés.of .
animals. haverbeen studied by Drs. Williams, Emerson,-and .Richter,. among others,
the-1at4er, $uo, being atded by. the Committee. on Problems of Alcoho 1 grantse ..
Thée Tat may; conaume small.-emounts spontaneouely but 'néver--encugh to produce
mtémmun, However,’ Br.. Emersonr-of the Univérsity of  Texas Medical :Branch
io Galvgstonm, ‘has Pérind. that ‘hanisters, ‘wood rets, and deer mice a1l drink sig-
nificantly more alcohol than do the conventipnal laboratory rats’ and-mice..; ..
Work aimed at studying the ppssible effects.of heredity. on alcohol ‘consumption
in ‘the. hamster has vroduced aquivooal results., Thé offspring of "heavy drink-
ing" hamster parents seem tq b¢ quite variable in their aloohol consumption,.
This has led Dr. Emerson to feél that 'if genetic factora in aIcohol :lntake are
present, they are very complex and ebscure, .~ "' il p St

.|.v°,"

"l Dpe Re.Je Williams (47) of the Unimaity of Texas had rece:wed a- mll
grant-in-edd from the:RCPA which was still in effectiat ‘the .inception of the
" National Research cwncil oomitt». +Hig.work has been based in’ general on
the thesis that alcoholiem is a"Heficiency. dissase caused by giffering re-
‘quirements for vitamins in different individuals, probably om a Lereditary
basis. In his past work with rata he has ehowh that vitamin dofioa.em:lee wvill

'.T.*_'[ e .o
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cause an increase in voluntary aloohol consumption in white rats. This in-
crease is not great, and his work hds since been criticised by other workers
in the field. %rs) The RCPA grant was made .to enable him to investigate fur-
ther his theories on biochemical individuality in man, work which he hoped
would help in the 1dentit':l.cation of the biochemlcal abnormal:lt:les which might
exist in alcoholica. oo

~ Dr. Ourt P. Richter of The Johns Hoplclna Uhivereity has tried. hy a vari-
ety of methods to influence the alcohol consumption of the rat., He has been

. able, in a few individual wild rats only; to produce 4 large and eventually
fatal appetite for alcohol solutions by making the rats drink a 20% aloohol
solution for a long period of time in order to get drinking water., .When again
given access to straight water, & few of these animals continued drink:ing alco-
hol by proterence, stoppea ‘eating, and eventually died.

- Dr. Richter warns thbat. anything used in. experimente of this sort which
mkes ‘the rat!s food taste badly will.foroe him to obtain more of his calories
from alochol. In that type of situation a eugar solution will be preferred
to the alcohol solution if both are offered. Dr. Richter (31) bas found that
if rats are forced to take aloohol in their water they will out down on their
other food intake by the exact number of oaloriea they must take in w:lth ‘their
watea- in tbe form of aloohol. ,

Reoently Dr. R.ichter has found that rats given thyroid ext.raot vill atop
drinking alcohol entirely, although they have previously been voluntarily con-
suming ‘amall but definite amounts daily. ,KHe is interested in determining
whether hyperthyroidism or the giving of thyroid hormone can 'be shown to have

an effect on htmn.n a.looholism. _ . , A

Under a grant from the COmittee on Problema of Alcohol, Dr. M. X. Zarrov
(50) of Purdue University has studied the effects of castration, diabetes,
removal of the adrenal glands, administration of cortisone, exposure to cold,
and administration of thiouracil on the voluntary alcohol consumption of the
rat,  Of these, only thiouracil caused any increase in alcohol consumption,
‘and even this increase disappeared ¥hen the animal was offered sugar so-
lution as:well, It can, therefore, be presumed that the bad taste of thi-
ourac¢il in the food induced the animal to seek calories elsewhere, and did
not ‘produce any specifio craving for alecohol by mking the animl'e thwro:ld
underactive, -

V. PHISIOLOGIGAL EFFECTS OF Amof;on

The general physiological actions of alcohol, both short-term and long-
term, are of considerable interest, The changes in the salt and water bal-
ance in the body in the alcoholic have been subjected to a good deal of study,
much of 1t controversial. The question of the diuretic action of ale¢ohol
(1.e., does alcohol make the body pass more urine than it othervise would?)
has also not been settled adequately. ' -

Copyright © National Academy of Sciences. All rights reserved.



http://www.nap.edu/catalog.php?record_id=18472

Committee on Problems of Alcohol: A Report of Its Activities From 1949 to 1955, the Research Work It Has Supported and the Place of This Work in the Field of £
http://www.nap.edu/catalog.php?record_id=18472

13-

, , '5‘.', R I R o
. LRI O S " I ‘:'

J .

Early Germn eaperiments with Beer dr:l.nkere eheved that t.hetr eubjeete )
peeaed identical amounts of m‘ine aﬁer drinking the same.. le.rge quantitiea "
of dthehbeer or. mter.:h,j'_}_\ o _:..‘ L e R

Dr. Knoefel of the University 5or Louisville School o.f Medicrne, undecr a
Committee on Problems of Alochdl ‘grant, -has been rewexploring $hs’ subject in s
dogs and hgs.been ahle to demonstrate a definite diuretic action of alechol - ' .!
much in excess of the diuretic ‘efféct of'é oomperable amount of water, He
will ‘be pushing.forvard this werk, ‘whick'had been:delgyed while he worked ‘out
some of the problems ‘{ivolved in measuring tatal-body, water and extraeelluler e
body water, data necessary. for ‘the proper. :I.nterp:ret,ation oihwgter, eelt, Lo
.other electnolyte excretion figures obtaimed in euch experrimepte. o b

: ‘ . [ L '_.,f :

A gx‘ant-in—eid hge Tecently’ been given to qu L. A.. Sapirstein of: Ohito -+
State University to study ather aspecte of this- mohlem, :anlud:lng ‘the aet:lon
of alcohol in cardiac ‘patients who retain too muchk water ,m their bodiee. - ; ;

- "\"

Related to the salt-reta.ining dunst.y ‘of.‘the. body -as ‘well as many other
of the bodies! aelf-regulating fmechanisme:1s:the: oortex .of - the’ adrenal gland,
Dr. J. Jo Smith (36) of Bellévue Hispital had. -been; studying the adreml ﬁmO- .
tion’ of ohropic algoholigs under a grant from the RCPA, which was continued:”
for an additional two years’ d.nder thé present Committee,,. He. found some evi-
dence of Ampaired adrenal functioh ‘in‘about .ons-third of ‘a lerge group ‘of
chronic alcoholics and evidenaes of pitultary malfuiction ;11;1 about ‘another '~
thtrd, - ‘In additicn,. he felf that certain physical findings frequently 'found 3
in ohronie -aleoholics could be related to part:lel adrenel :lnen;‘f'iqienoy oru b
other hormoml 1mhe1anoe. L : Vo

T
e gt ,-f. s
Tit e N e Q

The adrenal’ cortex, and the- pituit&ry—bypothalam:lc gystem wh;[eh controie
its activity, are both very complex structurss with many and diverse act:lons.
Great strides have been made in the understanding of pituitary '€nd ‘adrenal "
physiology in the last few years, dndperhapa .the time 1s now.ripe for a more
:detafled -and - complex appreisal of the situation which Dr. Smith Has eutplored

+'with:leds refined-techniques, " Work i this-area 1s sa gomplex and expensive
" howsver, that it may be necégsary for thé Committee to interest oné of ‘the
ceriters .actively. engaged in’this work in using-their methodology - An’ etudying
ohronic alecoholism, . The cost of setting up a new i.lcohpliam reeearch un:l‘b oy
capable of handling this problem would: be prohibitive. . . o :
S

Dr. Smith (37). also evaluated the therapeutic effects 'of both an- extrac‘t.
of the adremal aortex apd ACTH (adrénocorticotrophic hormone, the hormone
froui the pituitary which stimulatés"the adrenal cortex to excrete its‘own
hormones) -on acute.alcoholic intoxication, the hq)gqver y delirfum 'tremens . -
(D.T.'s), and .Korsakoff's psychosis (a serious ohrémic organdc’ mentel illness
sometimes. ocourring in’ chropic alcoholics),. - He: observed benefioial:results’
in all:these conditions.' His results have been ehallenged slpeyhere since
that tj).me, and further etudy by other 1nveetigatore would' ‘be_ aeairable. (34.
29, 44 el

IS P '._:-'~ LT ..
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Dr. F. W. Ellis of the School of Medicine of the University of North
Carolina has recently been given a grant to ‘study. the effects of both acute
and chronic ‘aleohol intoxication on adremal function in the.dog. He will also
study the effects of both acute and chronic alcohol intoxication on carbohy-
drate and alcohol metabolism, and will endeavor to determine whether prolonged
intoxication over a six-month period can. produce adrenal 1neufficiency as
hypothesized by ‘Smith (36) and by Tintera and Lovell (26)..

With the aid of a grant from the CQmittee on Probleme of A.lcohol, Dr.
J. C. Forbes of the Medical College of Virginia has studied the effects of
various vitamin deficiences on the response of the adrenal cortex to alcohol
adninistration in rats and guinea pigs. The adrenal cortex, in addition to
its hormones, contains eonsiderable amounts of ascorbic acid (vitamin C).
When the normal adremal cortex is stimulated by a stress - injury, cold, fright,
or alcohol injection = its ascorbic acid content drops sharply. This drop is
assumed to accompany the release of the protective hormones by the adremal
cortex which enable the body to handle stress effectively.

"Dr, Forbes (6, 7) bhas shown that. ‘ascorbic acid iteel.f does not’ protect
guinea pigs against lethal doses of alcohol, but it does appear to hgeten full
recovery in those animals which survive .arge. doses. :

~ Using somevhat smailer doeee of aleohol, he has studied t.he effecte of .
severe thiamine (vitamin By), pantothenic acid, riboflavin (vitamin Bp), and-
pyridoxine (vitamin Bg) deficiencies on the adrenal response to alcohol, ad-
ministration as determined by the drop in adrenal ascorbic acid. There was
no appreciable change in the amount of this response after alcohol administra-
tion in either the thiamine deficient animals or the pyridoxine-deficient ani-
mals, The pantothenic-acid-deficient animals showed a variable change in the
reaponse, vhile the riboflavin-defieient animale showed a eomplete laek of .
responsé to the alcohol injection.

VI.' GLINICAL RESEARCH IN CHRONIC ALCOHOLISM

In recent years the . general trend of the Committee on Problems of Aleohol
bas been away from the suppert of clinical research in the field ef alcoholiem.
This trend has been in part due to the Committee's predominant concern with
the metabolic, phweiologic , and pharmacologic aspects of chronic alcoholism
and in part due to the donsiderable expense involved in the aupport of good
clinical research, S St -

"However, two of the eix projeots which the RCPA had been ‘supporting at
the time it transferred its research functions to the NRC were clinical .studies.
One, under Dr. J. J. Smith, has been described. The other, under Dr, Oskar
Diethelm, was a five-year project of considerable scope whose support under.
the CPA ended in 1953. A full report of this work has recently appeared in
the form of a book, "Etiology of Chronic Alooholism," edited by Dr. Diethelm
and published by C C Thomas in 1955. The work described therein on ‘emotions
and biochemical changes in the blood has already been outlined above.
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In addition to a detailed report ‘of that work, the book contains reports
on Dr. Mary Jane Sherfey!s clinical classification of obropic alcoholics, .
Dr. Manfred Bleuler's work on congtitution:and, heredity 4n’ ghronic. alcohol="
iemi %;sd Dr. Miltpn Bernett's svork on alcoholism innong 'the Qa.ntonese in New
Yor tyo A o B T A AN

v 5~ : - b ~" '_'u.."')'.:f

L Diy &:erfey presented th‘e iréau:l.'l'.a ot her detsiled sty of the case
.z'iecords of 161 chronige. .aloohalic i:&tiénte who had been treated.at. Payne~
Whitney Clinio’ since 1932, (27 of these were:treated by the writer. and-49
by her colleggues during the: ‘perdod ‘of hey. study).: :She' i‘ound that 42.8%. of s
this group eould be given oonventi&n&l peychiebric didgnoses s, 88 follwez

""""" ey s | SR

Pq_rmoid Scmophrenia’ u. ggggg;j_ ‘ _g.;zxfj;,f :_.'_ i '.?vf-
Manic DOp!'eeaiVe Regcﬁog ‘ ’}‘ ny n 6.8%
' ',';"." P°°!'1y Qrgenized Aeoeial i’eyo);_o-, ST . e ’ : g
woent L, patblc Persomality nom L S
a : Poorly Organized Psychonmqtic .._._\.{‘;s; s : ‘

[JRRY hat } . -
..... . Payohopatbic Personalify. . .\ .. Sasw Gt
) "Epilepey end Epilepfoid Reactionef 7 3 " B 4.35 L )

~:.'_.2 .'.:..‘::" R 4 m‘m w ;! e-,..’:::{ - ._.A-.‘rt{-‘ ~’A '50 h: . _.'\#l“‘ L e '.
 Thée remining 59.6% (92 casee) o1l “into; f.he group genarally cle,asified

under the less exact term "character: diwrder" {meaning ‘geoplé with distorted
personalities rather than-mare obvious psychiatrid ‘symptoms).  These patiente
vere - descriptively clagsified into five groups,.- The: first group qoneia:bed of -
rigidly ‘organized "obseasj.ve compulsive" ‘personalities (males, 22 cases, 13.6% _
of total groups etudied). These weré relatively.suscessful men in. the middle -
11fe. period {41 = 60) in whom-the probiems of their ege group had. upset their
pre-e:d:sting rigid. ne\n'otic ].ife adjueimegt. T P N -j

The eecopd group wae eomposed ‘of’ rigidly organized neurotie peraonalitiee
with paranoid ‘fedtures (females, 17 cases, 10%). These women had strongly
masculine personality strivings which they were unable to datisfy adequately, .
which resulted in marked resentment, "’ 'mey were ooptrolling ahd domineering < “
vomen, ‘fkiven 't suspioiouenees and the misintrqpretatim of thinge happening
about them. ..'. o . B ROy H . . .

The third group of poorly organized ’ inadequate peyohbne\n'otio personali—
ties (males; 30 cases, 18,6%) resembled most closely the frequently described
"typical ‘alcoholic", They were passive, dependent, and neurotic, and had
vague life goals and poor life aohievemente despite: high inteln‘genee‘

The fourth group consisted 6f dependent psychoneurotic pereonalities B
with depression and tension (femslés, 12 cases, 7.4%), Thesé passive women.
vere quite immature and had reacted with depression, tension, and alcoholiem
when their marked need to be dependent was not satisfied.

Copyright © National Academy of Sciences. All rights reserved.
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The fifth group (5 males, 6 females;. 11 .cases, 6.8%) consisted of indi-
viduals who had developed depressions of .milder interigity than ‘thosge usually
given formal psychiatric diagnoses and had concurrently begun 10 drink ex-
cessively, becoming chronic alooholi,ce. These illnesses' occurred in the mid-
dle or later life periods in reaction to threats to their security.

Dr. Sherfey felt strongly that alcoholism was a symptom’ rather ‘than a
single digease, and that it-ecourred in a yariety of" peyohiatrio conditions
and personality disorders, ‘She felt that all the patients in her series.
showed personality defects prior to the onset :of their chronig alooholism which
were causally related to the ‘development ‘of -their- alooholism, There was a
high incidence of alcoholism in the families of her patients, this occurring
in 68% of the women and 44.9% of the men, .In almost all these bases the
alcoholism of a family member occurred during the patient's childhood, thereby
producing a strong payohological influenge in addition to the poas:lble con-
stitutional influence, :

Dr. Manfred Bleuler of the University of Zurich and the Burgholsli

Psychiatric Clinic, after working in cooperation with Dr. Diethelm for a
year at the Payne-Whitney Clinic, reparted in this volume on his endocrinol-
ogia evaluation of fifty American alcoholics treated at Peyue-whitney Clinpic.
Of these, fourteen showed mild but distindt emdocrine derangements, while
four others showed questionable ones. Some:causal relationship between the
endocrine problem.and the alcoholism seemed probable in twelve of these eight-
een patients and a questionable relationship existed in three others, while
in the remaining three patients the two conditions appeared definitely unre-
lated. The endocrine abnormalities found, however,; included such diverse con=-
ditions as questionable byperthyroidism, hypothyroidism, sexual underdevelop-
ment, early menopause, diabetes mellitus, and physical characteristics of the
opposite sex. - No one condition appeared with any significant frequency, and
Dr. Bleuler did not feel able to state definitely that these endoorinologio
disturbances were either a cause of the alcoholism or a secondary result of
:1ther an aocompanying morbid peyohologlcal oondition or of the aleoholiam
tself .

In his study of familial incidence of various diseases among these fifty
American chronic alcoholics, Dr. Bleuler failed to find ahy evidence that
alcoholism in the first generation léd to either epilepsy or feeble-mindedness
in the second generation, There was no increage in the frequency of occur=-
rence of schizophrenia in the relativea of these chronic alsoholics, while
the frequency of alcoholism among the relatives of this group was much higher
than that found in the general population. .

In general, he felt that the long-standing acientifio hope that the
effects of constitution could be separated from those of the enviromment in
the causation of chromic alcoholism was doomed to failure because of the
striking interweavings of these factors found in both his Swiss and Amer:lcan
patients,

\
s
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It should be noted that the work of Dr., Diethelm's group has been done
on privately hospitalised chronic alooholics whose inte ectual and educa-
tional levels were far above the average for the general population. Dr.
Bleuler contrasted his findings in the fifty patients of the Payne-Whitney
group with those he had obtained on Swise glool;olice ‘'with"a coﬂa:ldorably dif=-
ferent, gome’lu J,ower niddlé ohu, baék@wqd. A e ‘?.‘.u;..'. o ‘

opaD ot +; T T
In the -Yast" "Seotion of the Méok, el Barnett described in an d.ntu'osting
mnner the use and abuse of alcohol in New, York!'s. Ch:lm;toﬂtf, giving a . goeod
deal of backgropnd information-om thinese quliure.end itsiinteractions-with
1. American-cultute,  (f especlaliifiterest vas the.Chiness usé of ‘drinking.as a
,-,competitive phenomenqn -8t banquets-and Qartisg, at vhish: théy would try to
.gets othpra ‘drunk‘ withoyt. becoting ‘8¢ ‘themdelves. A mmber of drinking "games"
.. ,: were used ‘to dohisve this end. The man who yithdrew: from ‘this coirpetdtion
- was not ridiculed, but would admit by miication that he oould not.hold his
liquer as well as his cha.usngar. However, the.man: wh@becafm,» intoxicated
vould be aubjectaq to conaidem‘able disgra.cq nnd ;ridioule’ from tho groupy; ¢

‘l‘ho Cantonese mﬂ.tm plaoed a far greater stigma on drunkennpaa than
dia the Ameariocan culture, with apparent resultant:redictibh'in the inoidence
of chronic alccholism, The Cantonese clannishness and their atrong need %
conseal anything so disgraceful as alcohol"m from qutside eéyes made, any: valid
oatimte ot tho reel prmlenoo ar chronic alcoholiu mpoaoib‘le, howeyer,

.. ~oam.1mms oF csmuc ucmo:.m ,,,,, B ."_.'.; L

oo "1 ! I

e nr. 8, thuov o: the Statn Univarsity or Newo’!ork at! Sy&'aéuee ‘Bhs hm
. - studyingthé eausation of one of the most in ‘oompligaticns of chronie
) alooholiam, eirrhosis of the live@. ‘It 'had ‘been generally assumed .in ecent
years that all the complications of chronic a)ogholism:«. oirrhosis of the.
liver, delirium tremena,.nerve paralyses, et ostera w were: Qus to the v:ltamin
deficiencies sy caimonly found- in chronic aleoholics, This concept has recently
been shaken in the case of delirium tremens by the work.of Dr.’H. Isbell:(17)
of the Drug Addioction Research:Unit at Le:dngton, Kentucky, who’ has dmon-
strated that delirivm tremens could oeour 4n N¥olunteer aubjects’, whd have been
kept on a oonstant high. 1ove1 ‘of1 ‘alachol OW tion, when the aléohol was
vithdrawn, This could occur despite the fact that these subjocta yerp,‘kept
on high doses of vitamins throughout t.he entiro g;:pcriment. \ ' .
.+ Dr. Mallov (27) has been cment.ly atudxing in rats the at‘fecta ot aloo-
hol aubatituted caloris for calorie for some of the carbohydfate in thedr -~ =
stapdard diet, " He has’ ‘found that these alcohol-fed rats would develop fatty
1ivers (which is believed but not proven to be.the begimnirig #tage of oir-
rhosis of the liver) on diets which eho\zlql be quite adequate in all hecessary:
vitamins. ' A- deﬁc:lency in:choline; & vitamin-like aubstancs, - would also pro=-
duce fatty liver. Chqline appears. to'bé necessary. 'fax: i the prioper . metabdlism ,
of fati . It may be, as. suggested by D Westerfeld of our Ceninittee S
alooholi is metabolizéd in many ways more”like & fat than like & wi;ohydrate
and may therefore increase the amount of' oholine.needed:by the bo&y,, This .
hypothesis is partially oonfirmed by Di~. ‘Mallév's finding- that this aotion of -
alcohol ‘in producing a fatty liver-in'the’ ut oould be ocnintmcted by giving-,_.;
large supplementary ddsés of choline. S R

“le-

B
sed s .
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He has observed that the rats which took some of their calories as
alcohol did not grow as rapidly as control rats receiving diets with the
same calorie oontent but without alcohol. .

In longer-term experiments in which both the alcohol-fed rats and their
controls were given diets very low in choline, it was observed that the alco-
hol-fed rats developed increased liver fat much more rapidly than did their
controls, but in f.he long run both groupe developed about equally fatty livere.

Dr. Mallov bas &lsb. observed that the adrenals of his- chronieally in-
toxicated rats are enlarged; and that rats whose adrenale ‘have been removed
do not develop fatty livers from alcchol, .He plane to_investigate further.
the manner in which the varioue endoorine glands influence the depoeition of
fatinthelim. o T TR

IR £ ERT R

VIII. O'IEER WCRK SUPP!RTED

Work has been eupported also in other ereas related to alcoholim. .In
view of the comsiderable usage of disulfiram. (Antabuee) 4n the tréatment .of
ohronic algcholiem; a -grant wag -made-to Dr. H, Holok of the College of o
Pharmacy of ‘the University -of Nebraska, for the study 'of the ‘offects of disnle
firam on the growth rate, fertility, and length of life of ‘the white rat. . The
initial experiments used.amounts' of Antebuae in the rat'r diet equivalent to
5 t0o 10 timee the normel humn daily dose, i

At these h:lgh levels doﬁnite deleterioua effects were noted on both
growth and fertilitb, with queetionahle effeote on 1life epen s

When ‘rats were fed dosages more nearly equel to thoee used in clinicel .
medicine no significant harmful effect on either growth or fertility could be
detected, although the mumber of rats used in the fertility etudy was too
small to pemit the drawing of dectinite conclusions,

One other project eupported by the comitteo on Problems ef Alcohol 1llus-
trates well the impossibility of confining research.rigidly to one spetific -
field. The findings,. elthough not pertinent to alcoholiem, are of very defi-
nite scientific intereet. : o '

Dr, V. A, Najjar of The Johne Hopld.ne Hoepite,l in Baltimore was gim ]
grant in 1952 to investigate the following hypothesis. It had béem shown-
that certain bacteria, if raised in a medium containing large amounts of a .
given substance, would ‘develop -large amounts of the enzyme needed to metabo-
1ize this substance. 'Dr. Najjar therefore wondered if rats fed large amounts
of alcohol over a prolonged period would develop inoreased amounts of the
alcohol dehydrogenase enzyme in their livers. His first group of rats did
Just the opposite; their liver alcohol dehydrogenase dropped strilkingly as com-
pared with normal controls, He attempted to repeat this observation with other
groups of rats and aleo with mice, but was unable to obtain eimiler results.

. P
. LS . Y. . . . .
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In the oourse of this work an epidemic of infectious dysentery occurred
in his mouse colony. He noted.that the alcohol-fed mice almost: all died,
while their normsl controls remained healthy. He wondered whether the: a.loo- '
holic mice were unable to make antibodies and therefore unable to protect
themeelvee against 1nfection. 4

) Ue:lng rabhite as eubjeota and aloohol dehydrogenase enzyme found in yeast
as an antigen (a foreign substance against which the body must make anti-
 bodies to protect itself), he found. that chronic aloohol 1ntoxioation d:ld not
~ affect the rabbit's e.b:llity to make entibodiee.

In working with this problem, however, he was able to demonstrate that
the organism produced two types of antibodies instead of the single type
heretofore described, His animals initially produced antibodies which re-
acted with the antigens to form single larger molecules, as would be expected,
He detected, however, a second type of antibody which would be formed several
days after the antigen was injected. This antibody would react to the antigen-
antibody combinations described above to form a still larger molecule, but
would. not react to the original antigen by itself, This phenomenon may be
related to the delayed symptoms appearing in certain diaeesee, and is a find-
ing of considerable importance to the study of the processes of immunity and
hypersensitivity. Dr. Najjar has therefore understandably ehifted his :ln-
terest from probleme of ‘aloohol to the field of ixmmnology. =

X, O'I‘HIRRGPA PROJECTS

. Other proj ects :ln effect at the time of transfer of the research functions
of the Research Council on-'Problems of Alcohol to the NRC in addition to the
three described above inoluded a three-year grant to Drs. M. R. Fields and
J.”B. Nash of New York University School of Education to provide scholarships
to a course on alcohol education and.a single emall grant to Dr, W. Voegtlin
of the University of Washington School of Medicine to study the hypotheeie
that an allergy to alcohol existed in chronmlc alooholiae.

" The grant for alcohol education was productive of a number of unpubliehed
student reports outlining techniques, methods, and course materials to be
used in alcohol education. The course ran as a special course in the academic
years 1949-1950 and 1950=-1951. Twelve graduate students took the course the
first year and thirteen the seconde In the third year of the program only
enough fellowship money was available to provide scholarships for four stu-
dents. The material on alcohol education was therefore incorporated in a
course, "Methods and Materials of Teaching for Health."

Dr. Voegtlin's work, supported only in part by RCPA funds, attempted to
confirm studies suggesting that allergic reactions to alcohol could be pro-
duced in experimental animals and that aleoholics would show, bg sidn tests,
evidence of allergy to alcohol, Drs. Voegtlin and Robinson (32) were com-
pletely unable to reproduce any of the results previously reported by either
Loiseleur or Maniloff. They concluded that no allergy to ethyl alcohol (they
used a highly purified alachol prepared from sugar cane) could be produced
in experimental animals or demonstrated in human alcoholics by the methods

Copyright © National Academy of Sciences. All rights reserved.
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suggested in the above papers. They suggested that o’ohef constituents of
certain alcoholic beverages might conceivably account for the earlier results

reported, but did not feel that a true allergy could produce chronic alcohol-
ism,

X, SBMMARY

In conclusion it may be stated that 18 research projects have beem sup-
ported by the National Research Council's Committee on Problems of Alcohol for
periods of from one to four years. Three of the five projects which began
under the Research Council on Problems of Alcohol were continued under this
Crmmittee for two or three years. Fourteen scientific articles and one book
have been published reporting work supported wholly or in part by grants from
the CPA. This work has been made possible by the generous gifts of the
Licensed Beverage Industries, which have shown their faith and interest in the
Committee's work through their continued support of its grant-in-ald program
over the six-year period of the CPA's existence. .

The Committee feels that, although much is known about.the metabolic,
physiologic, and pharmacologioc aspects of the problems of alcohqQl, many im-
portant gaps in our knowledge still exist. Work in these areas warrants con=
tinued and expanding support, both to maintain present workers in the field
and to encourage new research personnel to undertake work of this sort. Ex-
perienced investigators in adjacent fields should also be encouraged to in-
clude work on alcohol and alcoholism in their reaearch programa.

The Committee will in the future have to ‘consider further how best to
expand its activities in stimulating and coordinating work in the metaboliec,
physiological, and pharmacological aspects of alcoholism. One research col-
loquium was held by the Committee in the spring of 1955, which was attended
by all current grantees and a few selected guests. The Committee felt that
the discussion and interchange of ideas which took place at that meeting was
xt:':}c:et beneficial, and has been considering organizing further conferences of

is sort,

In addition, the Committee will have to consider again expanding its
activities into more clinical areas, since laboratory results in experimental
animals will in the future point out the need both for specific investiga-
tions of the metabolism and physiology of the alcoholic patient and for the
scientific testing of proposed methods of treatment for chronic alcoholism.

Copyright © National Academy of Sciences. All rights reserved.
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G. A, -

Fields,
Morey B,
. -and
Nash,
Jay B,

. Forbes,
© Jo Ce

Greenberg,
Leon A,

Grenell,
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App@dix A
I.ist of Granta

CGMIT’IEE ON PR@IEMS OF. ALCOHOL }

Institutian - <£

/

Cornell University Medical
College - New York Hospital

School of Medicine . .

University of 'North Carolina

The University of‘; ‘Texas - ..
Medical Branch

New York School of Education

Medical College of Virginia

Yale University

Univers ity of Maryland

Robert G, Medical School

Title of Res earch

Research on the etiology of
chronic alcoholism,

Pharmaco logiéaily ‘active
substances found in the
blood of alcoholic subjects.

The possible relationship
between adrenal cortical

function and experimental
alcoholiem,

Factoré affé&ﬁiné voluntary

intake of alcohol in experi-

mental animals,

Grant for the establishment
of a course in alcohol educa-
tion, to run for a 3-year

periodo

-

The effect of ascorbiec éoid

. intake on (a) the concentra-

‘tion of ascorbic acid and
cholesterol in the adrenal
glands of the guinea pig
following a state of acute
alcoholic intoxication, and
(b) the LDsg of ethyl alco-
hol for cuinea pigs .

The role of pantothenic acid
and vitamin C in alcoholism,

The effects of emall and
moderate amounts of alcohol
as influenced by accammoda- -
tion and axygen tension,

The effects of alcohol on
fundamental properties of the
nervous system,

Effects of alcohols on cere-
bral neurons,

# Support initiated under Research Council on Problems of Alcohol.
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Grantees Institution
Hine, School o: M.dioine
-.Charles ;University of California
| 'H”' : Pt sl k-t r i
) Holck, v."Co;l,lega of Pha.macy
Harald University of Nebraska
Hulpieu, " ‘School ofMedicine
- Ho Ry +¢ - Indiena University, ..
( PERRIE
d 1 ){edica; Gollqge of. {Sauth .
Fredrick W, = - Caroldna
Knoefel, . School of Medicine:
Peter K, : 'University of ;Lpuia_.ville
Mallov, " The.Research Foundation
Samuel .- .of State University of
New-York == ... .
i
bl t e i
- Najjat, .. Johns Hopkins University
Victor A. St e it e et

'

"'tetraet.hylthiuram disidtide

- dizing.capacity of the liver, .

“* pitle of Research Year
" The Metabolism of ethanol  1952-1956

in vivg and.in vitro, L

Somg “eera

“fte. 1nhibitory afrest or  -1993-19s4
(Antabuse) upon reproduction
of the albino rat.
Pharmacological comparison 1951-1953
of agents which have been

_.-raported to increase the
" taxicity of alecohols” ' %

Studies on an Antabuse- 1953-1956
alcohol .reaction praduced

by dnimal charcoal follomd

by the ingestion of a.lcohol.

The role of catalase in . J,95!&f1955

" ethanol metabslism, -

The effects of alcohol de- 1955-1.956
hydrogenase and catalase e
levels on the ethanol axd- * 7

oy ey

The changes in water and 1953-1956
electrolytes in experimental

alcoholism,

The production of fatty
livers in rats by chronic
ethanol intadcation, and
the role of lipotropic
agents,

1953-1955

The role of hormones in the 1955-1956
production: of fatty infiltra- ..
tion of the liver in rats by . .

means of acute ethanol intoxi-

cation.

The identification and puri~- -1952-1953
fication of the enzymes re- .
sponsible for alcohol utiliza-

tion and study of their bio-

chemical characteristics,
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Srantee

23

Najjar, Johns Hopkins University
Victor A,

(Conttd)

Raeker, School of Medicine
Efraim Yale University

Richter, Johns Hopkins Medical
Curt P, School

Sapirstein, The Ghio State University
Leo A, Medical School

Smith, College of Medicine
James J, New York University

Swinyard, College of Medicine
Chester A, University of Utah

Voegtlin, University of Washington
mter L.

Walker, Johns Hopkins Medical
A, Earl School

Williams, Biochemical Institute
Roger Jo University of Texas

Zarrow, Purdue University
M, X,

Title of Research Year

The effect of alcohol in- 1953-1954
gestion on the dehydrogenase
system in tissues,

The effect of alcohol on the
antibody to alcohol dehydro-
genase,

1954-1955

A study of the property of 1953-1954
the yeast alcohol dehydro-
genase engzyme,

The experimental production 1951-1955
of a craving for alcohol and
alcoholic beverages,
Natriuretic effects of alco- 1955-1956
hOlo

Biochemical and endocri- 19[;8-1951*
nologle aspects of alco-
honmo

Tissue tolerance to alco- 1954-1956
hel,

Studies on the allergic 1948-1949*
factor in chronic alco-

holism,

The effect of alcohol, par-
enterally administered, upon
the vascular system of the
brain; the effect of alcohol
upon cerebral vascular perme-
ability; and the pathogenesis
of the "wet brain" seen in
some alcoholics and its rela-
tion to cerebral edema,

1951-1953

Metabolic factors in the eti- 19&7-19#9*

ology of alcoholism,

The relationship of the
adrenal gland to alcoholism,

1951-1953

The role of the hormones in 1953-1954
alcoholiam,

'-'Suppm initiated under Research Council on Problems of Alcohol,
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