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Foreword

The National Institute on Drug Abuse (NIDA) is pleased once again to
publish in its Research Monograph series the proceedings of the 49th
Annual Scientific Meeting of the Committee on Problems of Drug
Dependence, Inc. (CPDD). This meeting was held in Philadelphia,
Pennsylvania, 1in June 1987 and was cosponsored by the Research
Society on Alcoholism. Consequently, it was unusually well

attended, and the meeting resulted in the Tlargest number of papers
and abstracts in the history of CPDD.

The CPDD is an independent organization of internationally
recognized experts in a variety of disciplines related to drug
addiction. They are interested in developing knowledge that wil]
reduce the destructive effects of abused drugs on the individual and
society. The CPDD maintains liaison with Government regulatory and
research agencies, with the pharmaceutical industry, with national
and international organizations interested in drug dependence and
abuse, and with those working on drug abuse problems in academic and
treatment settings. The Committee is unique in bringing together
annually at a single scientific meeting an outstanding group of
basic and clinical investigators working in the field of drug
dependence. This year, as usual, the monograph presents an
excellent collection of papers. It also contains progress reports
of the abuse 1iability testing program funded by NIDA.

The contents of this monograph comprise a "state-of-the-art" summary
of ongoing research into the biological, behavioral, and chemical
bases of drug abuse that should be valuable to readers with a wide
diversity of interests.

Khursheed Asghar, Ph.D.
Division of Preclinical Research
National Institute on Drug Abuse
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Initiatives at the National
Institute on Drug Abuse

C. Schuster

It is a pleasure and an honor to be here with you today. I
bring greetings from Dr. Macdonald in his dual role as
Administrator of the Alcohol, Drug Abuse, and Mental Health
Administration (ADAMHA), as well as Director of the White

House Drug Abuse Policy Office. Right now, he 1is working
closely with the First Lady on preparations for the
International Conference on Drug Abuse and ITTicit

Trafficking, and I will be Teaving from here to take part with
them in that meeting in Vienna.

My purpose in this presentation is to give you a brief status
report on drug abuse in general, NIDA's research efforts, and
other programmatic issues that NIDA is dealing with currently.

As you know, the prevalence rates for most illicit drug use
peaked in 1979-80 and have declined since then. Cocaine is
the exception to the overall pattern. I[ts use has shown a
small but significant increase over the same period of time.
It is important to note that, even with cocaine, the Tlarge
increase 1in wusage occurred between 1977 and 1980, and the
subsequent rise in usage has been much slower.

Despite this overall slowing in the wuse of 1illicit drugs,
there has been unprecedented public interest and concern with
this subject 1in the past year. For example, in a survey
conducted by NIDA in August, 1986, fully 73 percent of a
random sample of 1,001 Americans age 18 and older said that
illegal drug use is "one of the most serious problems facing
the country." Twenty-five percent said that drug use is "an
important problem for the country." Only two percent did not
consider it an important problem.

I believe that this interest and concern stems from two
phenomena. First, there has been a great increase in both the
incidence and the visibility of cocaine-associated public
health problems. NIDA's data show alarming increases in
cocaine-related emergency room admissions, medical examiner
reports, and demand for treatment (Figure 1). Second, people
are becoming more and more aware that AIDS is spreading from
needle-sharing among intravenous drug users and, from them
through sexual contacts, to the general heterosexual
population.



On the other hand, I won't hesitate to point out that "fame
and fortune" can be fleeting in Washington, D. C. I was told
only last week by a Congressional staff person that drug abuse
is last year's issue, and Congress 1is focussing more on the
emerging 1issue of homelessness. This illustrates a basic
problem we have 1in generating sustained interest 1in the
support of drug abuse research, prevention, and treatment.

NUMBER OF COCAINE-RELATED ER EPISODES
IN TOTAL CONSISTENTLY-REPORTING PANEL:
1976-1985

10000 ~

Number of ER Episodes

It is up to us, who have long-term interest in the field of
drug abuse, to carry the message that drug abuse is not a
problem that can be solved and forgotten. Rather, just as we
consider heroin addiction to be a chronic disorder leaving
individuals subject to relapse, we must regard drug abuse as a
chronic disorder afflicting society, which is also vulnerable
to relapse. We all know that prevalence of drug abuse
waxes and wanes. In my opinion, this vacillation occurs
because of a waxing and waning of activities to control drug
abuse. When prevalence rates are driven down by societal
interventions, there is a relaxation of control measures and
the Tow-level endemic problem spreads. A parallel situation
can be seen when vaccinations reduce the rate of a particular
disease, everyone sighs with relief, people forget to have
their children vaccinated, and the disease rears its ugly head
again. When we succeed in reducing drug abuse, we turn our
attention to other concerns until the prevalence rates climb
back to a point at which society becomes concerned enough to
react. There is then a <call for research to develop
prevention and treatment strategies to solve the problem.

I would Tike to believe that we can do better than that in the
future. But this will demand a steady attention to the
problem of drug abuse, even when it is at a level that is not



"bothering" the general public. Only when we understand the
complex biobehavioral processes responsible for addictions
will we be in a position to develop maximally effective
prevention and treatment interventions. Sustained support of
research and demonstration grants is essential if we are to
reach this goal.

Let me turn now to the current grant situation at NIDA. It
lTooks as though NIDA will have -enough excellent grant
applications to permit a useful allocation of all available
research funds for FY87. As of April 1, which was a special
deadline for application, we had received more than 800 grant
proposals (Figure 2). This is an extraordinary increase, and
includes applications from previous grantees as well as
researchers who are new to the drug abuse field or, at least,

new to NIDA. Twenty-two center grant applications or
supplements were submitted, as opposed to the wusual two or
three. Let me note that at this time, of course, we still

don't know how much of the $26 million authorized for research
will be used for multi-year funding or whether it all can be
allocated to new starts. But in any case, there is plenty of
material to review, and we are fortunate to have the
assistance of Dr. Louis Harris, who is coordinating the review
process.

NIDA PROJECT GRANT HISTORY
NUMBER OF NEW AND COMPETING PROJECT GRANT APPLICATIONS

800 NOTE: Thera are three council sesslons per year
Labels fall o0 the firgt session 718*

600 -

FY FY FY FY FY FY FY
1982 1983 1984 1985 1986 1887 1988
* Excludes training grants, ips, and Small Busi ive R grants

I want to move on to mention some areas of special priority
for NIDA and, indeed, for ADAMHA. The first 1is prevention.
We are concerned with populations that are at high risk of
drug abuse, whether for genetic, environmental, or social
reasons. The new O0ffice of Substance Abuse Prevention 1in
ADAMHA is offering demonstration grant money to address the
problems of certain high risk populations. NIDA is conducting
basic research to identify such populations and to develop and
evaluate interventions that will prevent addiction. In light



of the AIDS epidemic, special efforts are, aimed toward
prevention and early intervention in geographic areas in which
intravenous drug abuse is prevalent.

Treatment research is another area of great interest to NIDA.

I want to stress that-treatment research, in this context,
includes all pre-clinical research which will have relevance.

to the development. of, new treatment approaches. It is not
limited to purely clinical research. NIDA's intramural and
extramural programs are involved 1in a broad variety of
treatment, research projects. For example, the Addiction
Research Center, (ARC) 1is evaluating current treatments for
cocaine dependence. Treatment programs across the country are
utilizing a variety of behavioral and pharmacologic approaches,
for the treatment of cocaine addiction, but there is Tittle,
hard evidence demonstrating their efficacy. Another focus of
NIDA is toward the development of new pharmacologic and
behavioral treatment modalities for all forms of drug

dependence,. but with special emphasis placed on cocaine.
Anti-depressants are showing promise in tests of their ability
to Tessen cocaine cravings. Again because of AIDS; we are

also emphasizing the treatment of heroin addiction 1in an
attempt to enlarge our armamentarium of approaches
Buprenorphine has been demonstrated to block the reinforcing
effects of opiate in rhesus monkeys and humans in controlled
laboratory conditions. Studies at the ARC (and elsewhere) are
now investigating its usefulness in heroin addicts seeking
treatment. A spectrum of treatment methods should draw more
addicts into treatment. To paraphrase Dr. Beny Primm,
methadone and therapeutic communities are not enough--we need
a "shopping center" where addicts can find a variety of
approaches and can choose the ones with which they are most
comfortable.

In its research, NIDA also looks at the consequences of drug

abuse. Functional deficits related to drug abuse that have
been noted in the workplace are being explored and measured in
the Tlaboratory. At the ARC, scientists are studying

drug-induced neuropathology through some important animal
experiments and with the aid of such modern techniques as PETT
scanning. A NIDA-funded Maternal and Child Health Survey has
brought forth some interesting information in regard to the
teratogenic effects of cocaine.

Let me emphasize that these examples are only illustrative of
our research priorities. They are by no means exhaustive.

Now I want to mention some programmatic issues NIDA has faced
in the past year. There has been major development in two
areas, AIDS and Workplace Initiatives.

The Office of Workplace Initiatives was established within
NIDA in response to the President's call for, a drug-free



American workplace. Its Director, Dr. Michael Walsh, will be
establishing programs to deal with wurine drug testing,
employee assistance programs, and referrals for treatment
(access to the system). NIDA has developed general guidelines
for drug screening, as well as technical guidelines that the
Federal government will follow in testing its own employees.
In addition, the accreditation of laboratories that wish to
perform urine drug testing 1is being addressed. We are
determined to ensure that drug testing is performed accurately
if it is to be done at all.

NIDA's efforts against AIDS are coordinated in the Division of
Clinical Research (DCR), headed wup by Dr. Roy Pickens.
However, many parts of the Institute are involved in various
anti-AIDS initiatives. Seroprevalence studies have been
conducted by ARC staff. Ethnographic studies of needle
sharing are the responsibility of the Division of Epidemiology
and Statistical Analysis. The 0ffice of Research
Communications is handling the development of an educational
campaign that will utilize mass media techniques. Some
materials are now awaiting clearance. DCR expects to award
demonstration grants that will assist five cities 1in
organizing comprehensive outreach, intervention, and treatment
programs. Also, targetted grants will help other cities
through smaller but equally vital programs. In addition, a
contract will be awarded to coordinate data collection from
these programs and to provide some evaluation of their
effectiveness.

NIDA is currently analyzing policy issues that have relevance
to the AIDS epidemic. Among these are the scientific, legal,
and ethical questions surrounding mandatory treatment; the
utility and desirability of needle exchange programs; and the
question of how drug treatment capacity can best be increased
to meet the challenge posed by AIDS. These and other policy
concerns will be reviewed on an ongoing basis.

In summary, we have the public's attention and its interest
right now. How Tlong this will continue 1is wunpredictable.
AIDS will keep the public interest high, at Teast for the next
five years, but the problem of drug abuse is very broad and
very deep. We have a lot of work left to do.

And now I must close and Tliterally run to join a party of 32
delegates who are 1leaving on Air Force 1 this afternoon to
attend the International Conference on Drug Abuse and I1licit
Trafficking. This is the first ministerial level meeting in
which both supply and demand reduction authorities will
convene for developing integrated international strategies for
decreasing the world-wide problem of drug abuse. I am very
sorry that this meeting precludes my being here to participate
in the remainder of this scientific meeting. Fortunately, the
proceedings of this meeting will be published, as in the past,
as a NIDA Monograph.

AUTHOR: Charles R. Schuster, Ph.D., Director
National Institute on Drug Abuse, Rockville, MD
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Presentation of Nathan B. Eddy
Memorial Award

W. Martin

I am very pleased to introduce the 1987 recipient of the Nathan B.
Eddy Award. It is a long overdue recognition of Dr. C. K.
Himmelsbach's contributions to drug dependence. I am pinch

hitting for Dr. Harris Isbell who very much wanted to attend this
meeting honoring his old friend and predecessor as Director of the
Addiction Research center. Dr. Isbell felt reluctant to make this
trip and regrets his absence.

Dr. Himmelsbach was Director of the Addiction Research Center from

1935 to 1944. Following his tenure at the Addiction Research
Center, he served at the National Institutes of Heal
Assistant Director of the Clinical Center. Following his

retirement from the Public Health Service, he became an Associate
Dean at George University School of Medicine and Dentistry.

There are few in this audience that have not been the beneficiary
of Dr. Himmelsbach's efforts and creative mind. Dr. Himmelsbach
was a Public Health Service physician who was especially
identified to Dbecome the Addiction Research Center's first

Director. In preparation for this responsibility, he spent a year
in the laboratory of Dr. Torald Sollmann where he worked on
problems of morphine tolerance and dependence in rats. He then

worked with Nathan B. Eddy at the University of Michigan where he
continued his pharmacologic studies prior to initiating his first
clinical studies of addiction at the Leavenworth penitentiary.

When the United States Public Health Service Hospital (NARCO)

opened in Lexington, Kentucky, in 1935, Dr. Himmelsbach continued
his studies at this facility. He developed the abstinence scoring
system and was the first to quantify the morphine abstinence
syndrome in man. This scoring system has not only served a number
of investigators as an insightful and practical method for
measuring the intensity of abstinence, but also was a model for
quantitatively studying withdrawal and precipitated abstinence.

When Harris Isbell employed Dbiocassay techniques to analyze
suppression data, the great power of this instrument was fully
demonstrated. He also devised the suppression technigue for
classifying morphine-like drugs. Although receptor theory had



not, in 1935, become a part of pharmacologists' and physician's
way of thinking about drug actions, the suppression technique was
one of the first clues that a number of opioids were acting
through a common mechanism. Dr. Himmelsbach compared the actions
of a number of morphine-like analgesics. He also evaluated the
effects of several popular treatments for the morphine abstinence

syndrome.

Dr. Himmelsbach was the first to carefully characterize the
duration of the morphine abstinence syndrome and recognize that it
took many months for this process to resolve. Dr. Himmelsbach's
homeostatic theory of tolerance and physical dependence, with the
dual action theory of Tatum, Seevers and Collins, were the first
attempts to provide a pharmacologic explanation of opioid
dependence. The hemostatic theory still attracts interest and is
a seminal theory. Dr. Himmelsbach's work has had a profound
influence on my work, as well as on many others in this room, and
I deem it a high honor to introduce the recipient of the Nathan B.
Eddy Award in 1987, Dr. Clifton K. Himmelsbach.

AUTHORS

Harris Isbell, M. D.
W. R. Martin, M. D.

AFFILIATION

Albert B. Chandler Medical Center, College of Medicine, Department
of Pharmacology, University of Kentucky, Lexington, Kentucky



Clinical Studies of Morphine
Addiction: Nathan B. Eddy
Memorial Award Lecture

C. Himmelsbach

The lTast time I met with you was May, 1975, when I had the honor
of presenting "An Historical Review of Research on Drug
Addiction" at your Washington Meeting. Today, in this City of
Brotherly Love, you do me an even dgreater honor by making me the
recipient of the prestigious Nathan B. Eddy Award. I am truly
grateful.

During the period of my activity in this field, I had the
pleasure and benefit of a close association with Dr. Eddy. Our
friendship continued throughout the remainder of his Tife-time.
This gives added meaning to having his likeness on my new medal.

Also, it is highly significant that this event takes place in
Philadelphia for I was born here 80 years ago; my parents are
buried here; and my brother Tives here. Although I have lived
elsewhere most of my life I am especially glad to be here today.

Dr. Way suggested that you might be interested in a summary of
my research with particular reference to:

quantification of the abstinence syndrome,
testing for addiction Tliability, and
the nature of physical dependence.

But first, I think it is important to emphasize that, except for
the work of Light and Torrance (done right here in Philadelphia),
clinical research on morphine addiction was a wide-open field
when I started. I enthusiastically undertook to do the things I
was trained to do and was fortunate to have the opportunity to
contribute some base for the far-reaching studies now being
conducted by investigators here present. We all know that
success in research, as in most things, 1is dependent in some
measure on Tuck. I had my share.

QUANTIFICATION OF THE MORPHINE ABSTINENCE SYNDROME

As a novice in this field, and in preparation for the opening of
the Lexington Hospital, I first needed to gain familiarity with
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addiction in man. For this purpose I was assigned to the U.S.
Penitentiary Annex in Ft. Leavenworth, Kansas were addicts then
served their sentences for violations of the Harrison Narcotic
Act. I was given a 12 bed ward, staffed with a nurse and three
attendants, and a Tlaboratory technician. My first experience was
with a "chain" of 10 actively 111 addicts from New York City.
Since there were too many to cope with at one time, I gave them
enough morphine to keep them comfortable, and then observed the
events which took place following abrupt withdrawal of the drug
from one patient at a time. It soon became clear that this was a
quite uniform and predictable illness which ran its main course
in about 10 days. Also, it Tent itself to equating clinical
judgement of its severity with the appearance of a pattern of
signs which we first expressed as Mild (+), Moderate (++),
Marked (+++), or Severe (++++). (Figure 1)

While this was an improvement over narrative descriptions, it
did not distinguish between fine gradations of severity. So,
adhering to Pythagoras' dictum that "numbers are the language of
nature," arbitrary numeric values were given to the component
signs. After several trials we settled on the system shown in
the next (Figure 2) which gave a closer approximation to clin-
ical Jjudgement, was smoother than 1+, 2+, 3+ and 4+, and lent
itself to graphic portrayal of this illness. (Figure 3)

It soon became apparent that there was a clear relationship
between the intensity of the abstinence syndrome and dosage of

morphine. (Figure 4)
TESTING FOR ADDICTION LIABILITY

Your predecessor committee had embarked on a scientific search
for a non-addictive substitute for morphine. To this end, a
Chemistry Laboratory had been established at the University of
Virginia under Dr. Lyndon F. Small for the purpose of developing
a host of variations of the morphine molecule, and synthesizing
new potential analgesics. These were studied pharmacologically
by Dr. Eddy at the University of Michigan to learn of relation-
ships of pharmacological actions to chemical structure. Those
which showed analgesic promise were to be tested for addiction
liability in man. That was my job.

The substitution method for accomplishing this came about
fortuitously when I attempted to replicate in man the demon-
stration of cross-tolerance to several opiates in dogs by Downs
and Eddy. Various derivatives of morphine were substituted for
the parent drug in addicts who were receiving enough morphine to
prevent abstinence signs. Not only was cross-tolerance evident,
but when the substituted drug was withheld about one week Tater,
a full-blown abstinence syndrome appeared. (Figure 5) I seemed
to have grafted one dependence on another. This led to the view
that an agent which could support established dependence would
probably produce it de novo.



Experience with many narcotics favored the validity of this
assumption. Moreover, it seemed to apply in degree as well as
kind. Thus, codeine ranked as weakly addictive, while Dilaudid
was powerfully so. But, unfortunately, it did not seem possible
to dissociate addiction Tiability and analgesic power. In fact,
the two seemed to go together. Crucial to the validity of the
substitution hypothesis was our trial of the then new synthetic
analgesic "Demerol". Much to the surprise (and disappointment)
of many, it tested positive and clinical experience has borne
out its addiction Tiability.

While the substitution method was valuable, it was slow and
cumbersome. In searching for a better way to detect addiction
1iability, we based our approach on the information gained from
checking out many so-called "withdrawal treatments".

These, including tetrahydrocannabinol, had no detectable effects
on the abstinence syndrome, whereas morphine had a pronounced

effect. (Figure 6)

The morphine abstinence syndrome is so uniform and predictable,
especially for the first 48 hours, that it Tlends itself to
measuring the effects, if any, of a drug administered at the
30th hour. The effect of 10mg. morphine is shown in (Figure 7).

Neither normal saline nor thiamine had any effect when adminis-
tered at the 30th hour, whereas codeine, morphine, morphine with
prostigmin, morphine sulfuric ether, and demerol had significant
and measurable effects. (Figure 8) This, then, seems to offer a
quick and easy means for detecting addiction Tiability.

ON THE NATURE OF PHYSICAL DEPENDENCE

Another assigned task was to try to wunravel the mystery of
physical dependence. What was it that made morphine seem to
become a biological requirement? What changes occurred as a
result of chronic use? Were there biological changes that
predisposed to relapse? Or was the strong tendency to recidivism
entirely psychological and environmental?

Early on, I was impressed with the resemblance of the morphine
abstinence syndrome to an intense and prolonged "tempest"
occurring in the sympathetic division of the autonomic nervous
system--perhaps even centered in the region of hypothalamus.
(Figure 9) This impression grew stronger with continued obser-
vations and led to a rather simplistic explanation of physical
dependence as a compensatory physiologic response to repetitive
disturbances in homeostasis caused by morphine. Thus, it seemed
possible that dependence could be an adaptive phenomenon result-
ing from periodic restoration of steady states upset by morphine.

(Figure 10)
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If one considers homeostasis to be achieved by balanced forces
that "act" and "counteract" as required to preserve phylogene-
tically established levels of "normality", then repeated pharma-
cologic interference could tend to substitute and thereby weaken
one and reciprocally strengthen the other--so that, in time, the
interfering agent would become a pseudobiologic substitute and
thus become a requirement for achieving a semblance of homeo-
stasis. Inevitably, as the drug is metabolized the need arises
for a new supply, and thus dependence manifests itself--or, in
the addict's parlance, the user has become "hooked".

To seek greater insight on chronic effects, I carried out
long-range follow-up observations and investigations directed at
a better understanding of the role of the autonomic nervous
system. As controls, we were fortunate to have access to mari-
juana users who had no history of taking opiates, and who were
serving sentences under identical 1iving conditions.

It became apparent that physical recovery was a very slow
process with measurable effects of dependence still detectable
up to six months after withdrawal. Even more significant were
evidences of hyperactivity of the sympathetic division of the
autonomic nervous system persisting up to two years in prisoners
serving long sentences. Thus it would appear that recidivism may
be abetted, in part, by what seem to be indelible effects of
addiction on the nervous system.

At this point I wish to pay tribute to the many, many patients
who made these studies possible. Despite the fact that they were
incarcerated, they were volunteers in the strict sense of the
word. While our studies predated the Nuremberg Trials, the
guidelines they formulated for research on man were implicit in
our patient-physician relationship. We obtained simple consent.
(As to its being "informed", I am sure the patients knew much
more about narcotic drug effects than we did). Patients were
privileged to withdraw from the protocol at will, and we could
terminate or modify the protocol as indicated. To the best of my
knowledge none was harmed by the experience.

Unfortunately, however, we did not find a non-addictive substi-
tute for morphine. Nor, despite the beautifully orchestrated
rehabilitation program carried out at Lexington, were we able to
make a significant impact on the relapse rate. But, I do hope
that the basic studies summarized today have been helpful to
your attack on this frightful problem. I wish you success and
good Tuck!
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