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SPECTAL ARTICLE

A SECOND LOOK AT THAI PHARMACOLOGY

H. George Mandel”

Department of Pharmacology, George Washington University Medical Center

Washington, D.C. 20037, Uv.5.A4.

SOME TIME AGO

When I was asked to visit Thailand again after my previous brief
affiliation in Bangkok with the University of Medical Sciences in 1964,
I really did not know how much of a change to expect. I remember my
last time there with great foundness because that visit had turned out
to be so different from what I had anticipated. 1 had been granted 8
mon s s atica leave _.om e George Washington University supported
by the Commonwealth Fund to participate in pharmacoleogical research
projects in New Zealand and Thailand, and to further my academic develop-
ment by observing and participating in scientific and teaching activities
in those countries. T knew of the enormous efforts being made by the
Rockefeller Foundation to build Thailand's strength in education,
science and medicine. I had just spent 4 months 'in Auckland working in
Professor R.E.F. Matthew's molecualr biology laboratory where we were
able to help elucidate the mechanisms by which plant viruses propagated
on plant leaves. I assumed that there would be other research programs
underway in Bangkok which I might join even though the 2 months I had
available seriously limited what we could accomplish in such a short time

span,

* Visiting Professor, Department of Pharmacclogy, Faculty of Science,
Mahidol University, Bangkok 10400, Thailand.
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The Rockefeller Foundation in Thailand, then under the leader-
ship of Dr. James 5. Dinning, had provided considerable financial support
and expertise for the development of basic medical sciences. A most en-

couraging by-product was the spread of encouragement and enthusiasm to

several Thai medical scientists who saw an opportunity for realizing

the founding and growth of biomedical research in Bangkok. It rapidly
became clear to me that Dr. Stang Mongkolsuk had recognized the role

that Thais could and should play in the international efforts of improving
medical care and in establishing basic science programs in chemistry and
biology as related to health. Obviously, this required imaginaEion,
devotion, long range planning and know-how which Dr. Stang undertook

with incredible vigor, enthusiasm and success.

Several large, modern and attractive buildings then existed at
Sri Ayudhya Road which served as the central focus of the new medical
science complex. It housed classrooms, offices and considerable labora-
tory space but its research facilities remained under-used. There was
strong interest in chemistry, and several research projects were in
progress on the isolation of natural products., However, the electrical
and plumbing facilities were inadequate to cope with the demands of
such considerable technology, and were constantly disrupted because
of the intense road construction nearby to close the klongs. Most
of the professional activity involved teaching, and after I had expressed
my readiness to give a few talks on pharmacology, I became rapidly in-
volved in the many programs of instruction at the University of Medical
Sciences, the Chulalongkorn School of Pharmacy and Medical School, and
neighboring institutions, such as the SEATO and Siriraj Hospitals. I
remember particularly developing a series of lectures on the chemical
basis of the actions of drugs which I thought might stimulate students
interested in applying their background in chemistry. Since I had
received my Ph.D. in organic chemistry, I felt that others might also

find chemistry a useful and practical introduction to pharmacology.
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I discussed the functions of neurohormones and he mechanisms by which
drugs interfered with the normal actions of these transmitters. I also
reviewed the current thoughts on the chemical mechanisms of action of
antibiotics on bacterial growth, the emergence of drug-resistant mic-
roorganisms, and the likely basis for patient sensitization to penicillin.
One of the young students in that course was Chiravat Sadavongvivad,

who now is the Chairman of the Pharmacology Department at Faculty of
Science, Mahidol. It is a very unusual experience for a teacher to have
evidence that a student was actually listening. I was not only surprised,

but also delighted.

In the subsequent years there was extensive activity to broaden
the biomedical base of Thailand. The Rockefeller Foundation brought
br.Albert S.Kuperman to Bangkok to transplant the growing discipline of
pharmacology as we had developed it in the United States. He helped
introduce modern concepts of teaching and research, and was instrumental
in the design and construction of the new Mahidol University complex.
Several of the most promising of Thai students; with the help of the
Rockefeller Foundation, were dispatched to other countries, mainly the
U.S., Britain, Australia and the European continent, where they completed
their graduate training and rapidly adopted the concepts, techniques
and enthusiasm for research that characterized the laboratories in which
they had worked. For example, Amnuay Thithapandha enrolled here at
George Washington University Medical Center where he received his M.S.
and Ph.D. in pharmacology. Chiravat had gone to the University of
Pennsylvania. Both then returned to Thailand and developed their De-

partment in Bangkok.

It was difficult for us to foresee the career of these highly
specialized researchers upon their return to their previous environment
in Thailand. Regardless of intervening progress, Thai universities

were much less geared towards laboratory productivity, were sparsely



27179679 wndninyn Thai Phammacclogy

0% & 160k a 122

N.A,~A.U. 2523 H. George Mandel

equipped with modern research tools, and were skimpily endowed, by
American standards. More important, scientific talent was not as readily
recognized or appreclated as it had become in the U.S. The differences

at that time between our cultures extended also to the attitudes in the

classroom. In America, the professor is constantly subject to challenge
by alert and often aggressive students who would adore to trap him with
difficult questions. The instructor's competence must constantly be
reasserted for the student body which will not grant this respect purely
because of the teacher's appointed position in the academic hierarchy.
Although it occasionally leads to embarrassment and sometimes disaster,
there results a closer bond between teacher and student, with less for-
mality, which facilitates learning. I detected little of this egalitar-
ian spirit in Bangkok in 1964, where the professor was still deified by
his students, Such a professor system still exists in many parts of
Europe and Asia but not in the U.S. Actually, for an American professor,
a period of forced glorification is really pleasantly reassuring and
heartwarming, but he should not get too firmly accustomed to it if he

plans to return to the U.S.

NOW

When I arrived in Bangkok in the end of November, 1981, I was
amazed at the changes which had taken place in the intervening 17 years.
An enormous building program made it very difficult to recognize most
of the familiar city landmarks. Even the temples, which formerly could
be seen from a great distance, had become submerged in the new skyline,
The traffic and noise, which were already incredible years ago, are now
so exaggerated that it appears they can no longer be contained in the
streets. New hospitals and medical centers have arisen which compare
quite favorable with those in our cities, and the level of medical care
has increased enormously. Contact with many of the Thai clinicians
reveals how many have returned following additional training in other

countries, and how small the world has become.
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Undoubtedly, one of the biggest changes has been in the field
pharmacology. Housed in a modern, beautifully designed and convenient
structure, sufficiently spacious to permit laboratory work for all staff
members and students, the Mahidol Department of Pharmacology resembles
that of a fine middle-sized American medical center. More important
than the physical attributes, however, is the composition of the group.

I found each of the staff members to be research-minded, with a respectable
record of scientific accomplishments, and busy with a variety of labora-
tory and teaching projects. This is especially impressive considering
the problems of carrying out research with the relatively limited
technical and finacial support available. It is far more difficult

to be productive when the scientific environment is not as populated,
well stocked and competitive as was undoubtedly the case when these
investigators received their training overseas. All the more credit
therefore should go to these pioneers in the hope they will not give in
to frustration, Equally rewarding was the sizeable group of well-trained
students who are receiving broadly based didactic and laboratory exper-
ience. The training programs for students, as I saw them, not only

cover the many scientific disciplines required for understanding phar-
macology but also permit the extensive opportunity for independence of
thought, Most important, the system is based on individual challenges
and questioning, which is a great step from the dependence on rote memory
so common years ago. The reliance on English throughout the entire
training program, which represents the additional challenge of a foreign
language while mastering so many new fields of knowledge simultaneously,

certainly increases the versatility of the students once they are finished,

As a consequence, the new graduates should be universally adaptable
for further research work or postgraduate training. Although it is
unrealistic to expect that each graduate will colonize his or her own
research center, in a few years many can be expected to demonstrate their

own scientific independence in their own country. They can be expected
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to compete internationally for scientific programs and to publish in

international journals.

I was also very pleased to observe that so many of the graduate

students were simultaneously occupying important positions in governmental
and industrial organizations. It is excellent foresight for employers

to recognize the value for their employees of additional academic train-
ing, which permits professional growth and increased productivity. At

my own institution, located in our nation's capital, we have had consi-
derable success with select individuals who are pursuing graduate studies
in our Department and who are members of outstanding governmental

laboratories.

The three weeks I spent in Thailand went quickly but allowed me
to interact with many individuals and groups. Most of my contacts were
with young students and faculty members. I provided a series of talks
on the basis of cancer chemotherapy, the pharmacology of the aged
patient and details on some of our laberatory studies on antitumor
agents, at several institutions. In addition to my stay at Mahidol,

I visited Siriraj Hospital and Chulalengkorn University and various
other laboratories and hospitals in Bangkok and later in Chiang Mai .

I was especially glad to renew old friendships with colleagues who had
spent some time at George Washington University years ago. I also

had plenty of chances to go sightseeing through a considerable area

of the country. Thai hospitality without exception was outstandingly
generous, thoughtful and imaginative and made our family's trip exciting

and most rewarding,

FOR THE FUTURE

Several problems undoubtedly limit the scientific opportunities

in Thailand. The tradition for carrying out a career in biomedical
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research is still more recent in Thailand compared to other countries,

In considerable measure this difference rests on a national economy

which has not been able to afford extensive expenditures on basic

research. Even under the best of circumstances it is difficult to

conyince governmental leaderships to’ view research as a basic investment

which will generate enough practical rewards to recover it own costs in

the long run, even though this is what usually happens. Thailand,

of course, is not alone in this predicament. In the United States,

for example, it required World War II to materially advance a national

interest in research and to demonstrate the practical values of scientific

accomplishment. The success of a Soviet Sputnik finally was required

to convince us that scientific competition was not only more than desirable

but absolutely necessary. Especially in times of an unfavorable

economic climate, such as we are experiencing right now, we tend to

put aside the vast opportunity that scientific research offers from

point of view of improved human health, increased business opportunities,

higher living standards and enhancement in the quality of life. Assis-
ince in a national d¢ nse € vt is mentioned more readily because

it is more politically apparent.

Thai scientists should make every effort to approach the members
of their government and to explain the practical achievements of research,
since many political leaders are unaware of the almost unlimited new
opportunities that arise from successful research discoveries. Sci-
entists over the whole world usually are too uninterested, shy or
politically inexperienced to assist their governments in formulating
a strong policy for basic research. Certainly in other Asiamn countries,
enormous progress has followed the recognition of the value of research
and development, and these countries are now providing excellent sci-
entific leadership and remarkable economic gains due in large part

to scientific innovation.
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One valuable means of increasing the "visibility' of scientists
is by boosting the emphasis on communications between members of the
same or closely allied disciplines. Greater cooperation among Thai

pharmacologists undoubtedly can be established through the Thai phar-

macology society which. should be used to facilitate the statement of
national goals. At the same time, since many pharmacologists in
countries near Thailand may share similar views, aspirations and also
problems, closer associations with such regional colleagues (similar
to the recent Southeast Asian and Western Pacific Regional Meeting of
Pharmacologists ) may again clarify issues of professional interest

which may be tackded more effectively as a collaborative effort.

An infrequent visitor to Thailand, like myself, probably does
not see enough of a cross section of research to make a completely
valid assessment of Thai pharmacology. At Mahidol I perceived extensive
interest in research, with considerable expertise, opportunity and
enthusiasm. In other teaching centers emphasis was directed almost
exclusively towards didactic training for students, and the search for
new information was limited. A strong effort to challenge current
scientific hypotheses and to provide new information is essential to
keep the teaching staff abreast of new developments and critical in the

acceptance of textbook dogmas.

I believe that certain natural advantages in Thailand have not
been adequately exploited. For example, there is extensive folklore
about natural products with pharmacological action. Yet, in pursuing
these beliefs, one rapidly is forced to conclude that there is very
little published information on either the chemical basis of the products
in question, or on their biological effectiveness in either animals or
man. I am.sure that many such studies have been carried out in the past

twenty years, but unless these results are formally recorded in the 1it-
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erature they cannot be accepted by the scientific community. Even
though many of these natural products may not pass more careful scrutiny,
some undoubtedly will survive to have useful properties. I was pleased
to learn that the FDA of Thailand is encouraging scientists to test some
of these substances against appropriate biological systems, or to make
suitable arrangements to have them evaluated elsewhere in laboratories
experienced in such screening. Such test systems include the treatment
of hookworm and other helminth infestations, snake bite and even cancer.
There is a golden opportunity here for the identification and develop-
ment of useful products which are native to Thailand. It must be em-
phasized, however, that these products must be fully acceptable for
therapy, since they may also possess toxicity, and their application

may deny optimal drug treatment if the natural products can be demon-
strated to be inferior to other available drugs. I feel there is
sufficient local pharhacological talent available to carry out well-
coordinated programs investigating these long-held beliefs, which may
provide the needed answers. Such approaches need not be that costly

in terms of money, time or laboratory resources.

There still exist extensive under-utilized opportunities for
improving the scientific approach toward patient care in the clinical
use of drugs. Providing there is interest, confidence and trust,
therapeutic teams of physicians, pharmacologists and clinically trained
pharmacists should be able to work together with greater ease in
Thailand compared to other countries where generations of professional
divisions, traditional hospital regulations and lack of contact have
hampered cooperation between these disciplines. This collaboration has
been growing considerably in the last decade in the U.S,, and should
permit the move effective use of drugs in the clinic, while providing
an additional scientific data base on human pharmacology. Because of
the fewer restrictions, Thailand could make significant centributions

to our new knowledge in this important area.
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Major efforts should be made to encourage the Thai Universities,
as well as the government, to support their scientific community more
generously, Even relatively small research grants will permit more

eligible investigators to continue to carry out their basic studies.

Once published, these successful accomplishments will attract the
attention of scientists in other countries. Without such a financial
start it is virtually impossible to compete in international scientific
programs.' It should also be mentioned that investment in biomedical
research can be expected to bring rewards not only in terms of better
well béing for the people, But also the increased earnings of a
healthier society will permit the return of additional tax revenue to

the treasury,

Greater emphasis could then be placed on exchange of scientific
personnel with other countries. Thai resecarchers who in the opinions
of their professional peers have distinguished themselves early in their
careers should be awarded fellowships to spend a year abroad in a lab-
oratory of their choice., They should then impart their newly acquired
knowledge and experiences upon their return to Thailand. These sabbatical
experiences or even brief international visits will provide Thai scien-
tists a better opportunity to keep up with their counterparts in other
countries and to establish cooperative scientific ventures which will
benefit all participants. Similar opportunities for physicians have
produced dramatic benefits for the practice of medicine in Thailand,
and T was most impressed with how successful and widespread this

practice has been,

At the same time, additional opportunities should be created to
invite active scientists to Thailand where they might introduce specific
techniques or rescarch ideas to their local counterparts, and where they

act as stimulants with new suggestions for research or the initiation
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of collaborative projects. These personnel exchanges need not be very
costly, and industrial and private organizations should be urged to
participate with the Thai overnment and the universities in these

international exchanges.

Perhaps our American Society for Pharmacology and Experimental
Therapeutics (ASPET) can be of greater assistance to Thai pharmacologists.
Although regular membership requires permanent residency in North America,
Thai pharmacologists may become Affiliate Members of ASPET subsequent
to nomination and election by the ASPET membership. The current annual
dues are $ 50.00. Affiliate Members receive the Pharmacologist, Federat-
ion Proceedings and various mailings regarding information on future
meetings and other news of importance to our discipline. Occasionally
there may be travel fellowships to meetings available to members and
nonnembars, but Affiliate Members will have easier access to announcements
about those opportunities. Affiliate Members can also receive ASPET

“nurnals at member subscription rat for
other subscribers. Depending on demand, bulk air mail rates may be

offered for more rapid delivery to the Far East.

Lastly, but by no means least, it is my perception that Thai
scientists should display more confidence in their abilities, accomplish-
ments and creativity, They should feel that they <an compete with their
counterparts anywhere, and they should be sure to retain their Thai
identity. They should give credit to other Thai laboratories, where
appropriate, to help develop greater esprit, collegiality and visibility
for Thai scientists. The international scientific community respects
the impressive role that these individuals have played, often under
difficult and unrewarding circumstances, and would be glad to extend
a helping hand. Certainly, many of these distinguished and pioneering

Thai scientists have been most valuable and helpful to us in our careersas
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ORIGINAL ARTICLE

MODIFICATION OF MORPHINE ANALGESIA BY

ALTERING CENTRAL CATECHOLAMINERGIC AND
5-HYDROXYTRYPTAMINERGIC ACTIVITY

Chaichan Sangdee

Department of Pharmacology, Faculty of Medicine,

Chiang Mal University, Chiang Mai 50000, Thailand.

SUMMARY

The roles of central catecholamines . and 5-hydroxytryptamine
in morphine analgesia were investigated. Drugs that are relatively
selective in modifying central monoaminergic activity were used.
Nociceptive response was tested by the modified hot plate method.
L-Dona and apomorphine antagonized while chlorpromazine, hal~~sridol,
i , a-methyl-para-tyrosine, and clonidine enhanced morphine analgesia.
Para-chlorophenylalanine blocked but L-tryptophan potentiated this
effect of morphine. All these changes were significant, The results
of the present study indicated that increased brain catecholaminergic
or decreased 5-hydroxytryptaminergic activity inhibited the analgesic
effect of morphine. On the contrary, decreased central catecholami-
nergic or increased 5-hydroxytryptaminergic activity enhanced morphine
analgesia.

The potent analgesic effect of morphine and other opioids is
well-known, however, the mechanism by which they produce this effect is
not clear and is still under intense investigation. Since the discovery
of opioid receptors (1,2) and later of endogenous opioid peptides (3,4),
it is 1€ 1ly accepted that morphine d doy ous opioid pepti s

bind to the same opicid receptors. Morphine interacts complexly with

This work was supported by China Medical Board of New York, grant No.
78-371.
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central monoaminergic transmitters and this interaction has been impli-
cated in its analgesic effect (5-10). Although central moncamines can
modi €y morphine analgesia, a consistent pattern has not yet emerged and
which moncamine plays a more impertant role in the analgesic effect of

morphine is up for debate.

The present investigation is aimed at verifying the roles of
central catecholamines (CA)} and 5-hydroxytryptamine (5-HT) in morphine
analgesia. Various drugs that alter central levels or activity of these
monoaminergic transmitters were used. Analgesic analysis was tested by
the modified hot plate method. The results indicated that increased CA
or lowered 5-HT activity antagonized morphine analgesia whereas lowered

CA or increased 5-HT activity potentiated this effect of morphine.

MATERTIALS AND METHODS

Albino rats of either sex weighing between 200 to 300 gm were
used, Nociceptive response was measured by placing the animal in a 4 1
beaker maintained at 65°C by an automatically temperature controlled
water bath. The endpoint of this test was usually taken as licking of
hind paws. Some animals, however, displayed either intense agitation or
dancing behavior. In these instances, these behaviors were regarded as
endpoint. All drugs were administered intraperitoneally and the volume
of drug solutions for injection were adjusted approximately ¢.3 ml. In
the control group, animals were injected with saline, and in the morphine
group, animals were injected with 10 mg/kg of morphine sulphate. Test

for nociceptive response was done 30 min after saline or morphine treatment.

Other drugs were either freshly prepared or commercially
available parenteral forms were used. In the acute experiments, apo-
morphine (1 mg/kg), chlorpromazine (CPZ, 5 mg/kg), haloperidol (2 mg/kg},

and clonidine (50 ug/kg) were injected 10 min after morphine treatment.
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In subacute experiments, drugs were administered once daily at 9.00 a.m.
for 3 days, morphine treatment was done at 11.00a.m.on the third day.

The following drugs were used in subacute experiments: L-dopa (50 mg/kg),
alpha-methyl-para-tyrosine (AMPT, 100 mg/kg), para-chlorophenylalanine
(PCPA, 100 mg/kg), and L-tryptophan (200 mg/kg). Statistical analysis

of the data was done with Student t-test.

RESULTS

Morphine-induced analgesia

In saline-treated group, nociceptive response in the hot plate
test was averaged 6.65 sec. Morphine significantly delayed the reaction
time to 19.75 sec (Table 1). This represents a three folds decrease in

the nociceptive response.

Tahle 1. cffect of morphine on nociceptive response.
Doses Nociceptive response
D
rhss (mg/kg) : Mean + S.E. (sec.)
Saline - 20 6.65 1 0.52
"
Morwhine 10 20 19.75 + 1.02

* Significantly different from saline treatment, P < 0,001

Alterations of central CA activity on morphine-induced analgesia

Effects of drugs that alter CA levels or activity on morphine
analgesia were summarized in Table 2. L-dopa significantly antagonized
analgesic effect of morphine. Apomorphine, a DA agonist not only com-

pletely and significantly blocked morphine analgesia but also seemed
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to reverse morphine effect towards hyperalgesia. This seemingly hyperal-
gesia induced by apomorphine even in the presence of morphine, however,
did not reach a significant level when compared with the saline treated-
group (Table 1). Markedly and highly significant potentiation of morphine
analgesia was observed dfter a general CA receptor blocker, CPZ. This
drug was also tried at higher and lower doses. At higher dose (10 mg/kg)
CPZ caused moderate sedation while at lower dose (2 mg/kg), it produced

less potentiation on morphine analgesia (data not shown), A more selec-

Table 2, Effects of drugs that alter central CA activity on morphine
analgesia.
Drugs Doses N Nociceptive response
(mg/kg) Mean * $5.E. (sec.)
Morphine 10 20 19,85 +1.42
Morphine + 10 10 15.70 # 1.77*
L-Dopa 50x3
Morphine + 10 10 5.80 £ Q. 70%**
Apomorphine 1
Morphine + 10 10 26,90 * 2,07**
CPZ 5
Morphine + 10 10 30.10 £ 1,70%**
Haloperidol 2
Morphine + 10 10 35,70 & 1.16%%*
AMPT 100x3
Morphine + 10 10 25,00 + 1,11%**
Clonidine 0.05
* Significantly different from morphine treatment alone, P < 0.05
* R Significantly different from morphine treatment alone, P < 0,005

ok Significantly different from morphine treatment alone, P < 0,001
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tive DA antagonist, haloperidel showed a greater enhancement of morphine
analgesia than CPZ. This enhancement was also highly significant, In
addition, AMPT, a depletor of central DA and NE produced the greatest
potentiation on morphine analgesia in this study which almost doubled
the analgesia produced by morphine alone, Clonidine, a drug that selec-
tively depresses central NE activity was also capable of potentiating

morphine analgesia.

Alterations of central 5-HT activ’+r on morphine-induced analgesia

A selective depletor of central 5-HT, PCPA markedly and sig-
nificantly decreased analgesic effect of morphine. On the contrary,
L-tryptophan, a precursor of 5-HT modestly but significantly increased
morphine analgesia. The effects of drugs that alter central 5-HT acti-

vity on morphine-induced analgesia is shown in Table 3,

All drugs at doses reported in this study by themselves did
not produce observable abnormality in general behaviors such as sedation
or excitement and did not alter the response to the hot

{data not shown).

Table 3. Effects of drugs that alter central 5-HT activity on

morphine analgesia.

Drugs Doses N Nociceptive response
(mg/kg) Mean + S.E., (sec.)
Morphine 10 20 19.70+1.55
Morphine + 10 10 10.10 +1.05**
PCPA 100x3
Morphine + 10 10 23,80 %1 .,15*
L-tryptophan 200x3

Significantly different from morphine treatment alone, P < 0.025
**  Significantly different from morphine treatment alone, P < 0,001
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DISCUSSION

Morphine interacts with several transmitters in the central
nervous system and this interaction has been implicated in morphine

effects including analgesia. There is evidence that morphine can alter

central monoaminergic activity (11-13) and that alterations of central
monoaminergic function can modify morphine effects (5,6,7,9,10,14). By
far, most interest has been focused on the roles of CA and 5-HT in mor-
phine analgesia. Acetylcheline and other non-monoaminergic transmitters
such as gamma-aminobutyric acid and substance P may also be important

in the analgesic effect of morphine; with the exception of substance P,

they receive less attention by most investigators.

In the present study, depletion of central CA levels by AMPT
markedly potentiated morphine analgesia, this finding is in agreement
with several investigators (6,15). Reduction of CA levels by a meuro-
toxin, 6-hydroxydopamine (6~OHDA) enhances morphine analgesia (16).
Furthermore, blockade of CA receptors by CPZ in the present study poten-
tiated morphine analgesia which is consistent with the work of Takemori
et al (9) and Eidelberg and Erspamer (17). On the other hand, increase
in central levels of CA by their precursor, L-dopa has been found to
antagonize morphine analgesia in this study and others (15,18,1%). How-
ever, conflicting results have also been generated. Inhibition of mor-
phine analgesia is observed after pretreatment of animals with 6-OHDA (14)

while one study found negative effect of AMPT pretreatment (5).

Although the above findings tend to support the role of CA in
morphine analgesia, they do not discriminate whether DA or NE is involved
in this effect of morphine since those drugs like AMPT, 6-OHDA, L-dopa
and CPZ affect both transmitters. There is evidence to indicate that DA
plays a more important role in morphine analgesia. Haloperidol, a more
selective blocker of DA receptors was very effective in potentiating the

analgesic effect of morphine in this study which eésentially confirms
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the findings of others (9,10,17). On the contrary, apomorphine, a drug
that is selective as DA agonist was able to prevent morphine analgesia in
this study thereby supporting the observations of Tulunay et al (10),
Major and Pleuvry (15), and Vander Wande and Spoerlein (19). In addi-
tion, apomorphine not only completely antagonized morphine analgesia but
also tended to reverse it towards hyperalgesia. Parenteral administra-
tion of higher doses of L-dopa (ED 50 = 115 mg/kg) or apomorphine (ED 50
= 4.4 mg/kg) has been found to produce hyperalgesia in mice (10}. At
least part of the inhibition of the effect of morphine by these DA ago-

nists is attributable to hyperalgesia induced by these drugs.

There 1s evidence thai NE is also involved in the analgesic
effect of morphine. Depletion of central NE levels by DA beta-hydroxylase
inhibitors such as 1-phenyl-3-(2-thiazolyl)-2-thiourea (7) or diethyl-
dithiocarbamate (20) is effective in increase morphine antinociceptien.
An alpha-adrenergic blocker, phenoxyhenzamine has been found to enhance
morphine analgesia (21). This phenoxybenzamine-induced enhancement of
morphine analgesia is reversed by naloxone (21}. Clonidine activates
presynaptic and postsynaptic alpha-2 inhibitory adrenergic receptors
thereby reducing central sympathetic activity (22,23). This drug has
been found to produce analgesia (24} which exhibits additive analgesic
effect to morphine {(25). In accordance with the above findings, clonidine
was also found to increase morphine analgesia in the present study.
Furthermore, bilateral lesions of the dorsal NE bundle potentiate and

prolong this effect of morphine (26}.

Evidence for the involvement of 5-HT in morphine analgesia ap-
pears to be stronger and more consistent than those of CA. Augmentation
>f 5-I . levels by intraventricular 5-HT (8,18) or by intravenous 5-hydro-
xytryptophan (27} potentiate morphine analgesia. On the other hand, cen-
tral depletion of 5-HT by PCPA (5,28) or by 5,6-dihydroxytryptamine (28}
blocks morphine analgesia. The results of the present study that PCPA
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reduced and L-tryptophan potentiated morphine analgesia further support
the above observations. Acute treatment with morphine or heroin enhances
central 5-HT synthesis, the latter being more potent than the former (11).
Morphine and heroin activate tryptophan hydroxylase, a rate-limiting en-

zyme thereby leading to increase 5-HT synthesis (11).

Stimulations of many areas of the periaqueductal gray (PAG),
periventricular gray, and midbrain raphe nuciei have repeatedly been shown
to produce anaigesia (29-32) which can be blocked by .PCPA (31). Lesions
of PAG and raphe nuclei block the analgesic effect of morphine (16,29, 33)
or produce hyperalgesia (29). There is evidence for an excitatory connec-
tion from PAG to midbrain raphe nuclei (34,35), the origin of 5-HT neurons
that project to the spinal cord via the dorsolateral funiculus (36,37).
Furthermore, PAG contains moderately high levels of opioid receptors and
this is the most consistent sites where morphine produces its analgesic
effect as reviewed by Feilds and Basbaum (38). These findings strengthen

the role of 5-HT in modulation of pain and morphine analgesia.

The results of the present study and many others suggest that
reduction of central CA activity, especially that of DA enhance morphine
analgesia., On the contrary, increase in DA activity is associated with
hyperalgesia and antagonism of the analgesic effect induced by morphine.
Furthermore, 5-HT appears to play an important role in pain modulation
and in morphine analgesia. Enhancements of central 5-HT transmissions
potentiate morphine analgesia while depletions of its levels or lesions

of 1ts pathways antagonize this effect of morphine.
REFERENCES

1, Pert, C.B, and Snyder, S.H. Opiate receptor : Demonstration in nervous
tissue. Science 179 : 1011-1014, 1973,

2. Terenius, L. Stereospecific interaction between narcotic analgesics
and a synaptic plasma membrance fraction of rat cerebral cortex.
Acta Pharmacol. Toxicol. 32 : 317-320, 1973,

E

i



Thai J. Pharmacol. Amines and Morphine Analgesia

Jul. - Sep. 1982 Vol.4 No.3 139 Chaichan Sangdee

3. Hughes, J., 5mith, T., Morgan, B. and Fotherfill, L. Purification
and properties of enkephalin- the possible endogenous ligand for the
morphine receptor. Life Sci. 16 : 1753-1758, 1975,

4, Terenius, L. and Wahlstrom, A. Morphine-like ligand for opiate receptor
in human CSF. Life Sci. 16 : 1759-1764, 1975.

5. Fennessy, M.R. and Lee, J.R. Modification of morphine analgesia by
drugs affecting adrenergic and tryptaminergic mechanisms. J. Pharm.
Pharmacol. 22 : 930-935, 1970.

6. Buxbaum, D.M., Yarbrough, G.G. and Carter, M.E. Biogenic amines and
narcotic effects. 1. Modification of morphine-induced analgesia and
motor activity after alteration of cerebral amine levels. J. Pharma-
col. Exp. Ther. 185 : 317-327, 1973.

7. Bhargava, H.N. and Way, E.L. Effect of l-phenyl-3-(2-thiazolyl)-2-
thiourea, a dopamine B-hydroxylase inhibitor, on morphine analgesia,
tolerance and physical dependence. J. Pharmacol. Exp. Ther. 190 :
165-175, 1974.

8. Secwell, R.D.E. and Spencer, P.5.J. Modification of the antinociceptive
ac vity ¢ narcoi_: agor ;ts ar antagonisté -/ intraventricular
injection of biogenic amines in mice. Br. J. Pharmacol. 51 : 140p-
141p, 1974.

9. Takemori, A.E., Tulunay, E.C., and Yano, I. Differential effects on
morphine analgesia and naloxone antagonism by biogenic amine modifiers
Life Sci. 17 : 21-28, 1975.

10. Tulunay, F.C., Sparber, S.B. and Takemori, A.E. The effect of
dopaminergic stimulation and blockade on the nociceptive and anti-
nociceptive response of mice. Eur. J. Pharmacol. 33 : 65-70, 1975.

11. Perez-Cruet, J., Thoa, N,G. and Ng, L.K.Y. Acute effects of heroin
and morphine on newly synthesized serotonin in rat brain. Life Sci.
17 : 349-362, 1975.

12, Domino, E.F. Opiate interactions with cholinergic neurons. Adv.
Biochem. Psychopharmacol, 20 : 339-355, 1979,

13, Iwamoto, E.T. and Way, E.L. Opiate actions and catecholamines. Adv.

Biochem. Psychopharmacol. 20 : 357-407, 1979.



51385 andd Inen Amines and Morphine Analgesia

e 4 aud 3 140

N.A.=N.8, 2825 Hugng usef

14.

15.

16.

17.

18.

20,

21,

22,

23,

24,

Blundell, C. and Slater, P, The effect of O-hydroxydopamine on the
antinociceptive action of analgesics in mice. J. Pharm. Pharmacol,
29 : 306-307, 1977.

e

Major, C.T. and Pleuvry, B.J. Effects of a-methyl-p-tyrosine,
p-chlorophenylalanine, L-3, 4-dihydroxyphenylalanine, 5-hydroxy-
tryptophan and diethyldithiocarbamate on the analgesic activity of
morphine and methamphetamine in the mouse., Br., .J. Pharmacol. 42
512-521, 1971,

Samamin, R, and Bernasceni, 5. Effect of intraventricularly injected
6-0H dopamine or midbrain raphe lesions on morphine analgesia in rats.
Psychovharmacology 25 : 175-182, 1972,

Eidelberg, E. and Erspamer, R. Dopaminergic mechanisms of opiate
actions in brain, J, Pharmacol. Exp. Ther. 192 : 50-57, 1975.
Sparkes, C.G. and Spencer, 7.5.J. Antinociceptive activity of morphine
after injection of biogenic amines in the cerebral ventricles of the

conscious rat. Br. J. Pharmacol. 42 : 230-241, 1971,

Vander Wende, C. and Spoerlein, M.T. Role of dopamine receptors in
d

morphine esia a mun. Chem. Pathel. Phar-

m 1ine analg
macol. 5 : 35-43, 1973,

Watanabe, XK., Matsui, Y. and Iwata, H. Enhancement of analsesic effect
of morphine by sodium diethyldithio carbamate in rats. Experientia

25 : 950-951, 1969,

Elliott, H.W., Spiehler, V. and Navarro, G. ‘Effect of naloxone on
antinociceptive activity of phenoxybenzamine. Life Sci. 19 : 1637-
1644, 1976. '

Kobinger, W. Central o -adrenergic systems as targets for hypotensive
drugs. Rev. Physiol. Pharmacol. 81 : 39-100, 1978,

Madsen, P.W., Hare, B.D., Sangdee, C. and Franz, D.N. Contrasting
effects of clonidine and 5-hydroxytryptophan on spinal sympathetic
pathways. Clin . Exp. lypertension., 3 : 1151-1163, 1981.

Bentley, G.A., Copeland, T.W., and Starr, J. The actions of some o~
adrenoreceptor agonists and antagonisis in an antinociceptive test

in mice. Clin. Exp. Pharmacol. Physiol, 4 : 405-419, 1977,






3899 .nd3 3R Amines and Morphine Analgesia

8 a a0 3 142

N.Ao~N.H. BB2E Hugy uwaef

35.

36.

37.

38.

Pomeroy, S.L. and Behbehani, M.M. Physiclogic evidence for a projec-
tion from periaqueductal gray to nucleus raphe magnus in the rat.
Brain Res. 176 : 143-147, 1979,

Dahlstrom, A, and Fuxe, K. Evidence for the existence of monoamine-
containing neurons in the central nervous system. II. Experimentally
induced changes in the intraneurconal amine levels of bulbospinal neuron
systems. Acta Physiol, Scand. 64(Suppl. 247} : 5-36, 1964.

Martin, R.F., Jordan, L.M, and Willis, W.D. Differential projections
of cat medullary raphe neurons demonstrated by retrograde labelling
following spinal cord lesions. J. Comp. Neurol. 182 : 77-88, 1978,
Fields, H.L. and Basbaum, A.I. Brainstem control of spinal pain-trans-

mission neurons. Ann. Rev, Physiol. 40 : 217-248, 1978.



Thai J.. Pharmacel. Paracetamol Toxicity

Vol.4 No.3 143
Jul. - Sep, 1982 Kampon kul

CASE STUDY

PARACETAMOL TOXICITY — A CASE STUDY

Kampon Sriwatanakul

Department of Pharmacclogy, Faculty of Science,

Mahidol University , Bangkcok 10400 , Thailand.

SUMMARY

This paper presents a case of a healthy man who ingested a
massive dose of paracetamol in a suicide attempt, to serve as a basis
for a discussion of paracetamol toxicity. The temporal sequence of
signs and symptoms manifested is typical of paracetamol toxicity.
Liver function tests showed striking increases in plasma aspartate
aminotransferase and lactic dehydrogenase activity. Prothrombin time
was prolonged. The serum level of peracetamol 48 h after ingestion

s 40 1 . After sy t dc  ea t, t 1 lient ’
rapidly; within 2 weeks liver function had returned to normal.
N-Acetylcysteine is a highly effective antidote for paracetamol
toxicity, particularly if given within 10 h of paracetamol ingestion.
If 24 h or more have elapsed, only supportive measures are indicated.
During the carly phase of intoxication, gastric lavage or induction
of emesis should be performed to decrease continuing absorption of
the drug,

Paracetamol (acetaminophen), because of its remarkable safety at
recommended doses, is one of the most widely used analgesic and antipyretic
medications. In potency and duration of effect it is equivalent to aspirin
but has little anti-inflammatory action (1). At usual doses, paracetamol
does not cause the gastrointestinal irritation or decreased platclet
aggregation sometimes associated with aspirin (2). Despite this lack of

significant adverse effects, however, massive overdose can cause hepatic

This paper was written during the author's fellowship training in the
University of Rochester Medical Center, Rochester, New York.
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necrosis and even death (2). There has been an increase in the incidence
of acute overdose with paracetamol, particularly in Western countries
(3-5). In adults this increase is due mainly tc suicide attempts, whereas
accidental poisoning accounts for the incidence in children, especially

in the age group 1-4 years (5,6). In Thailand, because of the increased
availability of paracetamecl and its growing popularity with both physicians
and censumers, overdose may become a sipnificant factor in the Thai drug

toxicity picture.

This paper presents a case study of a healthy man who ingested a
massive dose of paracetamol in a suicide attempt. The findinos serve as
the basis for a discussion of various aspects of paracetamol toxicity,

including its treatment.

CASE REPORT

D. H., a 39-year-old white man, was referred to the Strong Memorial
Hospital, University of Rochester (Rochester, N,Y.), for the treatment of
naracetamol overdose, e stated that he had always been in good health,
but occasionally drank excessive amounts of alcohol and smoked one pack
of cigarettes a day., Three days before admission, depressed and angry
over discordant marital rvelations, he had taken about 60 tablets of
paracetamol (Extra-Strength Tylenol, 400 mg/tablet) over a 1.5-h period,
with one bottle of beer., Four hours later he had vague abdominal pain,
felt nauseated, and vomited, The vomitus was hlood-stained and contained
food and some tablet particles, At that time he felt lethargic and
light-headed; he described himsel¥ as "stumbling around and seeing stars'.
During the night he again became nauseated and vomited several times,

He also had pain in the lower back and the right rib cage, and experienced
hot sweats alternating with chills. The following morning the chills nad
subsided, but he felt feverish and nauseated. 1In the course of the day

he had 3 to 5 episodes of diarrhea, consisting of loose brown stools.

His urine appeared darker. He had some eructations, with much flatus.

.
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Initially the patient had been taken to another hospital, where some
laboratory tests were done. The significant findings were: serum aspartate
aminotransferase, 4250 U/ml; lacticdehydrogenase, 3580 U/ml; and decreased

platelets on blood smear analysis.

The patient was first seen at this hospital approximately 4% h after
drug ingestion. He was a well-built man who appeared acutely ill and
tired. No petechial hemorrhages were seen. The only unusual finding on
physical examination was a slight tenderness in the upper risht quadrant

of the abdomen.

The urine was normal excent that the test for bile was 2+ positive.
The hematocrit was 47%; the hemoglobin was 16.5 g/100 ml; the white cell
count was 9,300, with 78% neutrophils. The platelet count was 50,000,
The prothrombin time was 21.3 seconds, with a control of 10.6 seconds,
and partial thromboplastin time was 32.8 seconds. The urea nitrogen wzas
72 100 7 T 1.1 ‘100 ml; t o, e/ 3
the conjuzated bilirubin, 1.2 mg/100 ml; the total bilirubin, 1.9 mg/190 ml;
the cholesterol, 126 mg/lOO'mI; and the protein, 6.2 ¢ (the albumin, 3.8 g,
and the globulin, 2.4 g) per 100 ml. The sodium was 139 mmol; the potassium,
4.2 mmol; the chloride, 107 mmol; the carbon dioxide, 28 mmol, the calcium,
9.0 mmol, and the phosphorus, 3.2 mmel per liter, The serum aspartate
aminotransferase (SGOT) was 6268 U/ml; the lactic dehydrogenase (LD},
2911 U/ml, and the alkaline phosphatase, 135 mU/ml.

Toxicoloaical studies revealed small amounts of paracetamol and
of nicotine in the urine. A serum level of paracetamol taken 48 h

after the ingestion was reported at 40 ug/ml,

The patient was closely observed for signs of hepatic failure and
was treated symptomatically, Antidotes for paracetamol, such as acetyl-

cysteine, were not administered because his physician felt that it was
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too late for any of the recommended treatments tc be of benefit,
However, the patient recovered rapidly and was discharged after 7 days.
At that time he was well and had regained his appetite. Blicod chemistry

values had returned to normal.

The temporal sequence of sions and symptoms manifested in this
case is typical of paracetamol toxicity. Usually there are no abnormal
physical signs within the first 24 hours. Patients complain of nausea,
vomiting, anorexia, and abdominal pain, however, Clinical indications
of liver damage appear within 2 to 6 days of ingestion of toxic doses (2,7).
Liver function tests often show striking increases in plasma aspartate
aminotransferase and lactic dehydropgenase activity, with iittle or no
increase in alkaline phosphatase, The prothrombin time 1z often prolonged.
In non-fatal cases, liver function tests show a veturn to normal values

within 1-2 weeks, with full recovery,

In adults, liver damage may occur after ingestion of a single
oral dose of 10-15 g of paracetamol (5). However, correlation of dose
with degree of liver damage may be complicated by several factors;
namely, inaccurate information regarding total amount of drug ingested,
vomiting, and concurrent drug administration. Some individoals, such as
chronic alcoholics and those who concurrently ingest alcohol or medications
that have enzyme-inducing ability, may be more susceptible to the hepato-

toxicity of paracetamol.

Liver damage caused by overdoses of paracetamol is generaily
helieved to result from a chemically reactive metabolite 7,8}, Most
of the paracetamol is metabolized to conjugates of plucuronide and
sulfate., A small fraction of ingested paracetamol is converted, via

the mixed function oxidase enzyme system, to an active metabolite
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reactions and must be administered intravenously (18). Methionine is
contraindicated in severe liver disease and may precipitate hepatic

encephalopatny (19).

N-Acetylcysteine is available as a sterile 10 or 20 per cent
solution and can be administered either orally or intravenously. The
drug should be given with a loading dose of 140 mg/kg followed by a
maintenance dose of 70 mg/kg every 4 h for 17 doses (16). The manu-
‘facturer recommends the use of the 20 per cent solution diluted to
5 per cent with cola, fruit juice, or water., After mixing, the solution
should be consumed withine 1 h, Intravenous acetylcysteine is also
effective, with minimal side effects (20) and may be used in patients

who cannot tolerate oral doses,

The decision for starting the specific antidote should be based,
whenever possible, on the plasma levels of paracetamol rather than on
the amount of drug reportedly ingested. The plasma levels should be
plotted on a nomogram (21) to estimate the degree of potential
hepatotoxicity,  Acetylcysteine therapy should bhe initiated if the
paracetamol level is more than 200 pg/ml after 4 h, or more than
50 ug/ml after 12 h, or if the half-1ife is more than 4 h. However,
if the history of drug-taking suggests a massive overdose, treatment
should be started immediately, without waiting for the result of
paracetamol level wmeasurement. If the result later indicates the
paracetamol level to be in the toxic range, the patient should receive
the full course of treatment; if not, the acetylcysteine may be

discontinued.

The other major determinant of the decision to initlate treatment
with an antidote 1s the amount of time that has elapsed since ingestion
of the paracetamol. If treatment is started within 10 h of intoxication,

the chance of success is better than i1t would be later (16, 20). The
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AGING OF THE BRAIN

Borpit Klangkalya

Department of Pharmacology, Pramongkutklac College of Medicine, Bangkok.

This article aims to summarize current knowledge relating to the

aging processes of the brain., Several approaches have been carried out
to study the changes in the aging brain. from gross-anatomical studies

1 i w in cells, t the prominent alterations
which have been detected are cortical atrophy, neuronal loss, accumulat-
ion of the a¢ing pigment-lipofuscin, lower brain metabolism, lower act-
ivities of neurotransmitter systems, changes in hormonal regulations,
and lower or higher cellular responses to neurohumoral agents or drugs.
Aging of the brain may be a new state of functioning as a result of shifts
in the balances between cell groups or areas of the brain. These changes
may be a critical step in producing sequences of responses to the whole
body; the information {rom other organs, however, also influences brain
functions. Several lines of information about the pathology of the elderly
brain and the drug treatment of these disorders are also discussed.
Progresses in research on Alzheimer's dementia have been reviewed in
several articles in the past year; the effective pharmacotherapy, however,
awaits further investigation. The uses of drugs in other organic brain
syndromes need a very careful study and evaluation. Drugs currently used
such as vasodilators and derivatives of ergot alkaloids may have only
limited advantage in a particular group of patients.
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