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61 
Histamine Actions on Rat Atria 

Jutamaad Satayavivad, e~ al. 

HISTAMINE-INDUCED RELEASE OF ENDOGENOUS 

CATECHOLAMINES IN RAT ATRIA 

Jutamaad Satayavivad*, Alexis Adler and Edward B. _Kjrstent 

Department of Pharmacology, College of Ph~sicians & Surgeons 

Columbia University, New York, N.Y. 10032 

SUMMARY 

The chronotropic and inotropic actions of histamine were recorded 
from rat atria. Histamine (5 x lo-4 to lo-3 M) produced only the positive 
chronotropic action whereas at higher concentrations (>2.5 x l0-3 M), a 
biphasic response characterized by a brief reduction in heart rate 
followed by a gradual increase in heart rate was observed in spontaneous­
ly beating right atria. Similar results were obtained when studying the 
inotropic actions of histami ne ori the paced left atria . 

Propranolol (10-6 M) and r eserpi ne abolished the positive chrono­
tropic and inotropic but not the negative chronotropic and inotropic 
actions of histamine . Diphenhydramine at a concentration of 5 x lo-7 M, 
which failed to block the positive chronotropic action of norepinephrine, 
was effective in blocking the positive chronotropic action of histamine. 
Metiamide (5 x lo- 5 M) failed to alter the cardiac actions of histarr.ine . 
We suggest that the cardiac stimulant actions of histamine in rat atria 
are the result of released-endogenous catecholamines. 

Histamine alters the electrical and mechanical functions of 

isolated hearts of various species includtng,cat (1,2), rabbit (1 -3), 

guinea pig (2 ,4-6) and frog (7). Unlike the information available from 

other species, the observations of the cardiac actions of hi stamine in 

rat atria are very few and not consistent . For example , in La.ngendorff 

* To whom correspondence should be addressed; present address : Depart­
ment of Pharmacology, Facul ttJ of Science , Mahidol Universi t11, Bangkok. 

t Present address: Knoll Pharmaceutical Company, 30 North Jefferson 
Road , Whippany, New Jers e!l 07981. 
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preparations, it has been reported that histamine produces negative 

inotropic and chronotropic actions (6), negative inotropic followed by 

marked positive inotropic action (8,9) and in isolated spontaneous l y 

beating right atria, a positive chronotropic action (10). 

At present it is generally believed that the cardiac stimulant act­

ions of hista~ine are mediated by its direct action on specific his tamine 

receptors (2,S,11) . However, in rats, it has been suggested that the 

effects of hi stamine were mainly a result of catecholamine release (8,9). 

Later it was reported that histamine released catecholamines in the dog 

heart-lung preparation, but only at high concentrations (12). 

In the present work, we attempted to resolve these confl icting re­

ports by using paced left atria to study the inotropic action of hista­

mine and spontaneously beating right atria for studying the chronotropic 

action. Pharmacological intervention, including the use of reserpine, 

propranolol and antihistaminic agents were also employed in this study 

to e lucidate whether the cardiac actions of histamine observed in rat 

atria were mediated by specific histamine receptors or by release of 

endogenous catecholamines. 

MATERIALS AND METHODS 

General 

Experiments were performed on isolated left and right atria from 

Sherman rats (250-300 g) of either sex . Rats were sacrificed by dislo­

cation of the neck, The hearts were removed quickly and placed in a 

saturated 95% o2 and co2 Kreb's solution at ambient temperature (22-24°C). 

The atria were separated careful l y from the ventric l es and further 

divided into right and left atria. The tis sue then was suspended verti­

cally in an isolated organ oath (5 ml volume) containing a Kreb 1 s solut­

ion of the following composition (mM): 118 NaCl, 4 . 7 KCl, 0 . 4 MgS04 , 

1 , 2 KH
2
Po4, 2. 8 Cac1

2
. 2H

2
o, 25 NaHC0

3
, 11 glucose . The bathing so lution 
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was maintained at 35° C and was bubbled with a 95% o
2

, 5% co
2 

mixture. 

The prl of the solution was measured before and after the addition of 

drug solutions and ranged between 7.3 - 7.4. 

Experimental Procedure 

Isometric contraction was measured with a force displacement 

transducer (Grass FT-03) and recorded on a curvilinear recorder ·(Grass 

793), A preload of 0.75 g was applied to both right and l eft atria. 

Square wave pulses of 1 msec duration, double threshold voltage and at 

a frequency of 270 beat s/min were applied across bipolar platinum 

electrodes to pace the left atria. The frequency of spontaneous contract­

ions of the right atria was measured on an oscilloscope . 

Isolated atria were allowed to equilibrate for 45 min in the organ 

bath during which time the bath so lution was changed every 10 min. In 

a few experiments the right and left atria were maintained for about 30 

min without changing the bathing solution. No significant changes were 

observed in either force or rate of contraction. Cumulativ~ dose-response 

curves were obtained by exposing the tiss ues to s tepwise increments in 

drug concentration. At the maximum response to each dose the next higl, er 

concentration was added . The maximal response to a given drug was 

reached when a 3-fold increase in concentration failed to elicit a 

further response. 

The concentrations of drugs used to antagonize the cardiac action 

of histamine were selected based on preliminary trials of each drug at 

several concentrations. The highest concentration that did not affect 

either force or rate of contraction was selected. Reserpine (5 mg/kg) 

was administered intraperitoneally in a s ingle dose 24 hrs before the 

study to reduce t he catechol amine content of t he isolated heart (13). 

In some experiments the blocking agent (propranolol, diphenhydramine 

or metiamide) was added to the bath initially for 20 min followed by a 

change in the bath solution with the same drug concentation added a 

.. 
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second time for 15 min before a cumulative dose response-curve for his­

tamine was obtained . The results were not statistically different from 

those treated for only 15 min . Since the volume of the bath solution 

was small (S ml), care was tak en to chan9e t he Kreb's solution at speci ­

fied intervals. Therefore, the minimal effective pretreatment time of 

15 min ~as preferred . 

Either single or cumulative dose s o~ histamine were· emnloyed in the 

experiments using t he following protocols. If histamine was given ia 

cumulative doses , only a single dose response curve was made for each 

tis sue . When histamine was given in one single dose, the control res­

ponse was made prior to studying the influence of an antagonist. If 

the antagonist could block the effect of histamine, then further experi­

ments were performed without a control histamine response to ensure t hat 

the antagonism observed· was not due to desensitization of the tissue. 

Data Analysis 

Statistical analysis was performed by using either a paired t wo­

tailed t-test or u1~aired two-tailed t-test and a probability of p <0 . 05 

was considered significant. The res~lts were expressed as the mean.:!"_ 

standard error of the mean . All t~e chronotropic actions of histamine 

were plotted as the actual measured heart rate. 

Drugs 

The followin~ substances were used: histamine dihydrochloride and 

diphenhydramine (Sigma), reserpine (Ciba), propranolol (Ayerst) and 

metiamide (Smith, Kl i ne and French). All drugs except reserpine were 

prepared the day of the experiment in triple distilled water. Concentra­

tions of each drug were dete rmined so that during sequential addition of 

the drug to the bath, the total volume of the bath solution changed less 

than 5%. 
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Histamine, in the dose range of 5xl0-4M to 6xl0- 3~!, was added to 

the Kreb's solution bathing the spontaneously beating right atria. Two 
-4 -3 effects of histamine were noted. Histamine 5x10 M to 10 M produced 

~ I 

only a positive chronotropic action with each dose reaching a ma.Ximal 

chronotropic effect within 3-4 mtn . At higher concentrations of histamine 

(>2.5xl0- 3) a biphasic response was noted . That i s, a brief reduction 

in rate occurred within 1 min, followed by a gradual increase in rate 

which reached the maximal response within 4-5 min as shown in Fig.1. 

Associated with this trans ient fall in heart rate was a decreased force 

of contraction. Likewise, as .the heart rate increased during the second 

phase of the response the force of contraction increased also. 

Chronotropic Action of Histamine: Reserpine Pretreatment 

Pretreatment of animals with reserpine was used to reduce cardiac 

levels of catcholamines prior to testing with histamine. The basal 

heart rate in the reserpine-treated rats was significantly decreased 

from untreated control animal s (p <0.05). · The positive chronotropic 

action of histamine was abolished by pretreating the animals with 

reserpine. However, the negative chronotropic action of histamine at 

d t:.. ~3 ' d ff d b ' d d oses auove 2. 5x10 H rema:rne una ecte y reserpine as emonstrate 

in-.·Fi~, 1, 

Chronotropic Action of His tamine: Propranolol 
. - 6 

Addition of propranolol (10 M) to the tissue bath caused a decrease 

in heart rate which was not significant l y different from the basal heart 

rate prior to the administration of propranolol . Results similar to those 

seen with reserpine were also observed with propranolol (Fig. ~). That 

is, only the positive chronotropic action was antagonised by propranolol, 

w~ereas the negative chronotropic action of his tamine was not affected. 
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HISTAMINE CONCENTRATION (MOLAR) 

Eig~re 1 - Effects of reserpine and propranolol on the chronotropic 
actions of histamine. The chronotropic action of histamine on spontaneo­
usly beating right atria at 35° C is shown (0, n=9). Heart rate is dis­
played on the ordinate and time on the .abscissa. Histamine concentrat­
ion~6were added at the time indicated by the arrows. While propranolol 
(10 M; 6. ; n=8) and reserpine ( e ; n=6) were effective in bl ocking 
the positive chronotropic action of histamine, they fai l ed to block its 
negative chronotropic actions at high_3oncentrations. The decrease in 
heart rate following high ( >2.5 x 10 M) histamine concentrations was 
statistically s i gnifi cant (*P< 0.001) compared with the rate immediately 
prior to histamine administration. Significance was determined by a 
paired two-tailed t-test. 

Positive Chronotropic Action of Histamine: Antihistamines 

The positive chronotropic action of low doses of histamine was 

blocked by diphenhydramine (5xl0- 7M) . The characteristics of the biphasic 

response at high doses of histamine remained unchanged as shown in Fig . 2. 



Thai J. Pharmacol. 
Apr. - Jun. 1982 Vol.4 No.2 67 

Histamine Actions on Rat Atria 

Jutamaad Satayavivad , et al. 

400 

380 o Conlrol 

• 5xio- 5M M1tiamid1 

360 • 5x10· '11 Oip//111 

340 
HEART 

RATE 
32 0 

(BEATS 300 

PER 280 

MINUTE) 260 

24 0 

220 

200 TIME (min) 

5 10 15 20 

Basal rote Blocker 

t t t t 
5lll0· 4 7.5xio-

4 
lxlo-

3 
3.Sxio·

3 
6xlo-

3 

HISTAMINE C0NCENTRATION (MnLAR) 

Fig11.re 2 - Effects of metiamide and diphenhydramine on the chrono­
tropic action of histam!~e . Histamine dose-response curve (0) . 
Diphenhydramine (5 x 10 M; • ; n=S) is effective in blocking5the posi­
t ive chronotropic action of histamine while me'tiamide (5 x 10 M; ~ ; 
n=6) is not effective. Both drugs fail to antagonize the negative 
chronotropic ·action of histamine. Statistical significance was deter­
mined as in Fig . 1 *P<' 0.001, **P< 0.02 

-b 
Higher concentrations of diphenhydramine ( >10 M) were not employed in 

this study because of a reduction in the basal heart rate. 

Metiamide was employed at a concentration which, by itself, did not 

alter the basal heart rate. As shown in Fig. 2, metiamide (Sxl0-5M) did 

not change the dos e-response curve of histamine. Two further experiments 

using metiamide were performed at a concentration of 10-
4M. At this 
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Sasol rote Blocker 

NOP.F.PINF.PHRINF. CONCENTRATION (MOLAR) 

Fj.gur~. 3 - Failure of diphenhydramine to antagonize the positive 
chronotropic action of norepinephrine. Open circle is the control dose 
respons~7curve of norepinephrine at 35° C (n=6,0). Diphenhydramine 
(5 x 10 ~4; • ; n=6) does not b l ock the positive chronotropic action 
of norepinephrine. 

higher dose of rnetiamide there was neither a s..ignificant change in the 

basal heart rate, nor an antagonism· of the response to histamine. 

In six separate experiments, it was found that diphenhydramine 
-7 (5x10 r1), which was effective in blocking the positive chro~~tropic 

... 
action of histamine, did not antagonize the positive chronotropic action 

of norepinephrine (Fig. 3). 
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~250 

r----1 mg 
2 min 

Figure 4 - Antagonism of the positive inotropic action of histamine 
by reserpine and propranolol. (A) Cumulative dose-response record dur­
ing increasing doses of histamine. (B) Reserpine pretreatment resulted 
in loss of the pos itive inotropic ~7tion of histamine (n=5). (C) Pre­
treatment with propranolol (5 x 10 M) for 15 min also abolishes the 
positive inotropic action of histamine (n=5). Neither drug blocks the 
negative inotropic phase of histamine. Tracings A,B and Care from 
different preparations. Arrows indicate t he time his tamine was added 
to the !!ssue bath at the concentrations of a=5, b=7.5, c=lO, d=35 and 
e=60xl0 M. 

Inotropic Actidn of Histamine 

In studies of the electrically paced left atria a similar dose range 

of histamine was employed. Histami ne produced a posit i ve inotropic act­

ion, with an initial slight decrease at low doses (Fig . 4A) . At higher 

concentrations, a biphasic response characterized by a rapid decrease in 

force of contraction followed by positive inotropic effect was observed. 

1he biphasic response to high doses of histamine was best observed when 

administered in a single dose as shown in Fig. 5, panel (a). In 24 

single dose experiments, it was found that the rapid decrease in force 

of contraction reached about 30-50% of the basal force of contraction; 
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Figure S - The effects of reserpine and propranolol on the positive 
inotropic action of histamine .administered i~3single dose. Panel (a) 
shows typical responses to histamine (2.SxlO M). Panel (b) shows res­
ponses to: (A) the same dose of histamine administered. 20 min later, 
(B) histamine following pretreatment wi!~ reserpine, (C) histamine follow­
ing pretreatment with propranolol (SxlO M). The responses to histamine 
in (A) and (C) are from the same preparation, while (B) are from diffe-_ 3 rent preparations. Arrows indicate the time at which histamine (2.SxlO M) 
was added to the tissue bath. 

the subsequent positive inotropic action ranged from 3S to 100% above 

the basal force of contraction. 

Positive Inotropic Action of Histamine: Reserpine and Propranolol 

The positive inotropic action of histamine which was observed at all 

concentrations was abolished by pretreating the animals with reserpine 

or the addition of propranolol (Sxl0- 7M) to the tissue bath (Fig. 4B, 

4C). However, these two drugs could not block the negative inotropic 

phase of the biphasic response of histamine. Furthermore, the negative 

inotropic phase occurred whether histamine was given in cumulative doses 

(Fig. 4B, 4C) or in a single high dose (Fig. SB, SC). 

0 
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Figure 6 - Effects of antihistaminic agents on the inotropic action 
of histamine. (A) Cumulative dose response record during increasing 
doses of histamine. In~ of 12 studies, a high dose of histamine (e)_6 on l y produced a negative inotropic response . (B) Diphenhydramine (10 M) 
antagonizes the positive b~S not t he negative inotropic actions of hista­
mine. (C) Metiamide (SxlO M) does not block e ither the positive or the 
negative inotropic actions of histamine. Tracings A,B and C are from 
different preparations . Arrows indicat e the time hi stamine was added to 
the tis~~e bath at the concentrations of a=S, b=7.5, c=lO, d=35, and 
e=60xl0 M. 

Positive Inotropic Action of Histamine: Diphenhydramine and Metiamide 

The basal force of contraction and the positive inotropic response 

to histamine decreased if cumulative concentrations were given repeatedly. 

Therefore, in this study a control dose response curve to histamine was 

not performed. The blocking activity of an antagonist was determined 

by selecting the highest concentration that did not affect the basal 

force of contraction but could abo li sh the positive inotropic action 

of histamine. Using this criterion, it was found that out of 5 experi ­

ments diphenhydramine (Sxl0- 7M) blocked the positive inotropic action 
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of histamine in 2 experiments, 3 experiments were not effectively blocked. 

Diphenhydramine (l0-6M) was able to block the positive inotropic action 

cf histamine in 3 out of S experiments (Fig. 68). The other two experi­

ments, the positive inotropic responses to low concentrations of histamine 

still could be noticed. Higher concentrations of diphenhydramine were 

not used because the positive inotropic action of histamine became irre­

gular. The concentration of diphenhydramine used in this study was also 

unable to block the negative inotropic phase of the biphasic response to 

histamine. 

Metiamide (SxlO-SM) did not antagonize the positive inotropic and 

the biphasic responses to histamine (n=6) . When a high dose of histamine 

(60xlo-4~) was added to the tissue bath in the presence of metiamide 

(Sxl0- 5M), contracture developed as shown in Fig. 6C . 

DISCUSSION 

The results of the present investigation demonstrate that the cardiac 

actions of histamine in rat atria differ from other species in many 

aspects . First, in order to produce a cardiac response, histamine 

concentrations 1000 times higher are needed in the rat "compared with the 

guinea pig (10). Second, the present data indicate that both the cardiac 

stimulant and depressant actions of histamine could be observed depending 

upon the dose and how the drug was administered (single dose versus cumu­

lative dosing) . Third, in the guinea pig there is evidence to indicate 

that the cardiac action of hi s tamine is mediated by a direct action on 

specific histamine r eceptors (2,5,14). However, in rat and rabbit, it 

has been suggested that the cardiac action of histamine is mediated by 

release of endogenous catecholamines (8 , 9) . The pres~nt investigation 

supports thi s obs ervation in rat atria. 

The data indicate that histamine produces both a cardiac stimulant 

and depressant action on rat atria. The results are similar to those 

reported earlier by \\lent and colleagues (8,9). That is, a negative 
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inotropic action fol lowed by a marked positive inotropic action was 

a lways observed when histamine (2.5 x 10-
3 

M) was given in a singl e dose. 

Propranolol and reserpine could abolish the positive chrono tropic and 

inotropic actions of his tamine but not the negative chronotropic and 

inotropic actions of histamine at high doses. These results l ead us to 

suggest that the effect of the cardiac stimulant actions of hi stamine on 

rat atria are mediated through released endogenous catecholamines. 

Diphenhydramine (5 x l0- 7M) which is effective in antagonizing the 

positive chronotropic action of histamine failed to block the cardiac 

stimulant actioR of norepinephrine in rat atria. Hence, the anta~onistic 

activity of diphenhydramine appears to be specific for histamine. Based 

on the dif::erential sensitivity of histamine antagonists employed in this 

investigation, we suggest that histamine combines with an H1 -rece~tor in 

the heart, urobably in noradrenergic nerve endings, to initiate the release 

of endogenous catecholamines. This H1-histamine receptor is blocked by 

diphenhydramine but not metiamide. 

In the present investigation, it was found that none of the anta­

gonists used; propranolol, diphenhydramine or metiamide, or pretreating 

the animals with reserpine, could block the negative chronotropic and 

inotropic actions of histamine. The negative inotropic and chronotropic 

actions of histamine are interesting; further study will be needed to 

elucidate the mechanism associated with this effect of histamine. 
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SUMMARY 

Toxic substances from certain snecies of various genera of the 
poisonous mushrooms have been isolated, and their chemical structures 
have been elucidated. Cyclic octapevtides(amatoxins) which derived 
from several species of Amanita and Galerina mushrooms seem to be the 
most toxic fungal toxin presently known. These compounds are very 
potent nonspecific cytotoxin, producing damages to various organs , 
notably the liver and the kidney. To make thinp even worse, clinjcian 
who takes care of the patients with tr.is type of poisoning may be mis­
leading because the patients seem to recover after the initial phase 
of gastrointestinal disorders; however, serious effects such as acute 
fatal hepatitis usually occur after four to five days of ingestion. 
~Aost patients died unless intensive treatments had been early intro­
duced . Muscimol and psjlocybin are two mushroom toxins that primarily 
affect th.e central nervous system. Funri containing these compounds 
have been used as hallucinogens, and the epidemic of the abuse of these 
mushrooms have been reported in some countries. Psilocyhin also stim­
ulates the sympathetic nervous system leading to mydriasis ano tachy­
cardia. Mushroom toxjr.s that act principally on the autonomic nervous 
system include 1-arninocyclopropanol and muscarine. 1-Aminocyclopropa­
nol possesses a disulfirarn-like action, while muscarine stimulates the 
parasympathetic nervous system. Little is known about the chemical 

I . nature and mechanism of action of the gastrointestinal irritants . This 
group of toxins produces varying degrees of abdominal disturbances, 
depending on the species of funp,i, individual sensitivity, and age of 
the consumers . Although the incidence of mushroom poisoning in Thai ­
land is relatively low, knowledge of the nature of each type of fungal 
intoxication may h.e helpful jn treatment of the patients, particularly 
in amatoxin poisoning . 
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Mushrooms have been a part of the human diet for many centuries. 

They can be cooked in a variety of ways, and foods prepared from these 

fungi are popular, especially among vegetarians. Despite their dietary 

va lue, some species of mushrooms are poisonous, and may cause death in 

intoxicated patients. Cases of mushroom poisoning have been occasionally 

reported in many countries throughout the world. 

As investigated so ·far, toxic substances derived from poisonous 

mushrooms can be divided into 4 major groups according to their site(s) 

and onset of toxic actions (1) as summarized in table 1. 

Tabl e l Mushroom toxins and some of their characteristics 

Group 

1. Cytotoxins 

2. Toxins 

principally 

affecting 

the ANS 

3. Toxins 

principally 

affecting 

the CNS 

4. GI irritants 

Toxic 
substances 

Amatoxins 

Monomethyl-

hydrazine 

1-Aminocyclo-

prol:?anol 

Muscarine 

Psilocybin 

Psilocin 

Muscimol 

Unidentified 

Organ affected 

Liver, kidney, 

GI tract, blood, 

pancreas 

Liver, kidney, 

GI tract, blood, 

pancreas, CNS 

ANS (disulffram-

like action) 

ANS (parasympathe-

tic stimulation) 

CNS (euphoria, 

hallucination) 

ANS (sympathetic 

stimulation) 

CNS (GABA agonist) 

GI tract 

Onset of 
symptoms 

12 hrs 

6-12 hrs 

30mins-4-5 

days 

30 mins 

30-60 mins 

20-90 mins 

Approximate 
fatality rate 

50-90 % 

14.5-34.5· % 

None 

6-12 % 

< 1 % 

< 1 % 

30mins-2hrs None 
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Group 1 Cytotoxins 

Mushroom toxins in this group can be divided into 2 subgroups, 

namely the cyclopeptides and monomethylhydrazine. Most of these com­

pounds are nonspecifi c cytotoxins causing damages to several organs, 

including liver, kidney, gastrointestinal tract, pancreas, and blood 

(1-5) . Monomethylhydrazine also possesses central nervous system 

effect (3). Toxic cyclopeptides are found in several deadl y species of 

at least two mushroom genera, namely Amanita and Galerina (1). Examples 

of toxic species containing the cyclopeptides are A. phalloides, A. verna, 

A. virosa, G. autumnalis, and G. marginata. In Thailand, poisonous 

mushrooms of genus Amani ta are known colloquially as "Ra-ngokhin" . 

The chemical nature of toxic cyclopeptides of genus Amanita 

or Galerina had been demonstrated by Wi eland in 1968 (2). There are 

two families of cyclopeptides, including amatoxins and phallotoxins. 

The amatoxins include a-amanitin, B-amanitin, y-amanitin, c-amanitin, 

and amanin . These substances are cyclic octapeptide with molecular 

weight of about 900 (2). All of them contain two residues of glycine, 

one of L-isoleucine, one of the unusual L-dihydroxyisoleucine, one of 

L-asparagine , and one of L-hydroxyproline. In addition, a sulfur atom 

of cysteine residue is connected to the indole nucl eus of a modified 

tryptophan residue (Fig. 1) 
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Fig. 1 Chemical Structures of 

Amatoxi.ns. 
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Phallotoxins consist of at least 

five members (Fig 2) (2). This group 

of toxins containsseven amino acid 

residues in their ring structure. 

Amino acids common to all members of 

phallotoxins are L-alanine and the 

coupling product of L-cysteine and 

L-tryptophan. Other amino acids are 

present in the different toxins as 

shown in Fig. 2 (2). Both amatoxins 

and phallotoxins are stable to heat. 

Thus, they are not destroyed by 

boiling or by any form of cooking(l). 

Mechanisms of toxicity of amatoxins and phallotoxins have been 

extensively investigated . The primary targets for toxic actions of 

amatoxins are the nucleus and the nucleolus . it has been found that 

amatoxins bind very strongly with the 140-kDa subunit of the nncleoplasmic 

RNA polymerase II or B, leading to the blockade of transcription (6-11). 

Nuclear RNA content decreased rapidly within 1 to 2 hours after the 

administration of pure toxins, but the DNA level was not altered (12). 

This resul ted in cessation of cel l u l ar protein synthesis and probably 

the subsequent cell necrosis. 

The impairment in transcription may possibly be responsible for 

the histological findings of the contracted chromatin and segregation 

of the nucleolar components seen in both experimental and human liver 

cells exposed to the toxins (13). Other morphological changes observed 

in the liver of Amani taverna -intoxicated patients include karyolytic 

nuclei with disrupted nucleoli, fat vacuoles containing filamentous 

material, focal cytoplasmic degradation, and paracrystalline inclusions 

in the mitochondria (14). 
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Kidney is also susceptible to amatoxin intoxication . The primary 

site of action of the toxins in this organ is the proximal convoluted 

tubules (lS) . Amatoxins are filtered through the glomeruli and in turn 

destroy the tubular cells. The toxins then return to the liver and 

produce additional hepatic damage (lS). However, the proximal tubular 

cells of some animal species, such as rat , are relatively resistant to 

the toxins (lS). Besides liver and kidney, other tissues that are also 

sensitive to amatoxins include gastrointestinal epithelium, blood lymp­

hocytes, and pancreas (S). 

The structural requirements for the toxicity of amatoxins have 

recently been revised by Wieland et al (16). From the s tudies of the 

comparative inhibitory effect of various syntheti c analORS of a-amanitin 

on RNA polymerase B from calf thymus, it was concluded that the following 

groups or side chains are necessary for toxicity (16): a 8-branched 

chain with at l east three carbon atoms and a Y-hydroxyl group (R1 = OH) 

at position 3 (Fig. 1); a hydroxyl P,roup in praline ring (position 2); 

an isoleucine side chain in position 6 and the absence o"f a side chain 

in position s. Thioether linka?,e connecting cysteine residue to tryp­

tophan residue is also a prerequisite for toxicity, since treatment of 

the toxins with Raney-nickel yields nontoxic dethio derivatives (2). 

The inhibition of R~A polymerase II by amatoxins is possibly 

correlated with their toxicity. It was previously sug~ested by Buku 

et al (17) that there is a parallelism between the in vivo toxicity 

of the various amatoxins and their in vitro inhibition of rat liver 

RNA polymerase R. This was confirmed by Cochet-Meilhac and Chambon (8). 

Wieland et al (16) pointed out that Lo
50 

values of amatoxins parallel 

their inhibitory constant (K.). Alpha amanitin and their synthetic 
1 

analogs with Ki values below O. 008 J.Hf show parenteral LOSO in mice of 

about 0.3-0.S mg/kg, whereas compound with Ki of 0.02 µM has LOSO of 

lS m~/k~. None of the analo~s with Ki above 0.02 µµ had a lethal 

effect on the experimental animals. It is interesting that amanullin 
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binds effectively with the enzyme in vitro (K. = 0.01 l.J~.1), but it is 
l 

not toxic in vivo. This may be due to permeability problem, probably 

related to the hydrophobicity of its nonpolar isoleucine side chain as 

suggested hy Cochet-Meilhac and Chambon (8). Recently, it was found 

that wheat germ RNA pol ymerase II that binds very ti~htly with a-amanitin 

can be reactivated by monochromatic 314 run irradiation. The enzyme 

recovers virtually all of t he activity that an uninhibited control 

exibits (18). These findings, therefore, rule out the possibilities 

that the toxins inhibit the polymerase by catalyzin~ ~ cleavage of t~e 

polypeptide backbone, by permanently driving the enzyme into an inactive 

conformation, or by permanently dislodging a subunit of the enzyme (18). 

Thus, the exact molecular inhibitory mechanism of amatoxins on the 

polymerase remains to be elucidated. 

The destructive mechanism of phal lotoxins is different from that 

of amatoxins. Phallotoxins act selectively on hepatocytes and, except 

in the rat , on the proximal convoluted tubules (19). In the liver, these 

toxins bind to the plasma membrane and to membranes of subcellular 

organelles, including endoplasmic reticulum and lysosomes (15,20). 

These bindings induce disruptions of the membranes which are followed 

by protrusion of the cell membrane of isolated hepatocytes (20), massive 

efflux of potassium ions, and leakage of lysosomal enzymes (21). The 

latter phenomenon precedes severe liver injury (22 ,23) . 

It is noteworthy that phallotoxins are about 20 times less toxic 

than amatoxins(lS). When administered parenterally to experimental 

animals, phallotoxins in high doses can cause death within one or two 

hours, while lethal effect of amatoxins does not appear until about 

15 hours after injection (15) . However, phallotoxins are probably 

nontoxic orally (15). Thus, these toxins should not be ·responsible 

for death in patients intoxicated with poisonous mushrooms of genus 

Amanita or Galerina. In man, the Lo50 of amatoxins is possibly less 

than 0.1 mg/kg . Thus, ingestion of only one cap of the fresh mushroom 

weighing about SO grams may be lethal in adult, since this amount of 

the fungus contains approximately 7 milligrams of amatoxins (1) . 
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The clinical pictures of amatoxin poisoning can be divided into 

three phases (24). The first phase characterized by nausea, vomiting, • 

abdominal pain, and cramps are seen within twelve hours of ingestion. 

These are followed by the second phase of clinical imprnvement which 

may be misleading. During this phase, patient seems to recover, but 

laboratory features reveal a marked hepatic damage resemble those of 

CC14 intoxication. Serum transaminases are strikingly elevated in some 

patients (13, 25-27) and only modestly increased in others (28). The 

levels of lactic dehydrogenase increase significantly with a marked 

elevation in LOH isoenzymes of fractions IV and V (29). Hyperbi l irubin-

emia is characteristic, and abnormal values for the flocculation tests 

have been reported (25) . The levels of clotting factors involved in 

coagulation, notably factors V, VII , and VIII, decrease simultaneously, 

leading to a bleeding tendency after the first two days of intoxication 

(25) . Hypoglycemia and lactic acidosis may develop lately after the 

exhaustion of glycogen storage (30) . Neurological signs may appear 

as a result of hepatic encephalopathy (19). This phase may last from 

hours to three or four days (24). Acute hepatic necrosis with its 

complications characterize the final phase. Estimated mortality rates 

are quite high, ranging from 50% to 90% (31). 

Cytotoxin present in mushroom Gyromitra esculenta(false morel) 

is gyromitrin (acetaldehyde N-methyl-N-formylhydrazone) (1). This 

compound is hydrolyzed undet the acidic conditions of the stomach to 

a monomethylhydrazine (Fig. 3) (32). 

Gyromitrin 
H10 

Monomethylhydrazine 

Fig. 3 Chemical Structure of Gyromitrin and Monomethylhydrazine. 
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Monomethylhydrazine ]s relieved to be responsirle for the toxicjty 

• of Gyromi tra esculenta (33, 34). It srould be noted tr at toxic effect of 

the musrroom can be dimi~ished hv boilin~ . since Pyro~itrin and rnonometh­

ylhydrazine are rapidly extracted into hot water (35) . Powever, toxicity 

may develop if one consumes the boiled mushroom with the broth. The 

boiling point of monomethylhydrazine is 87. s0c. Thus, cook may be 

intoxicated with the vapor of monomethylhydrazine while cooking the 

fungus (1). 

Poisoning from Gyromitra esculenta is usually characterized by 

nausea, vomiting, diarrhea, abdominal cramps, weakness, dizziness, 

severe headache, and muscle cramps. These symptoms occur after a 

relatively long latent period of 6 to 12 hours (1). In some cases, 

acute hepatitis, convulsions, and coma may develop which may result 

in death. Approximate mortality rates from Gyromitra poisoning range 

from 14.5% to 34.5% (36,37). Monomethylhydrazine has been reported 

to produce tumors in mice and in hamsters (38-40). However, tumori­

genicity of this compound is still controversial (3). Mechanism of 

cytotoxic action of monomethylhydrazine and related hydrazine deriva­

tives remains unclear. It has been suggested that these agents or 

their metabolites may bind covalently to macromolecules, such as 

proteins, l eading to cell damage (41). 

Group 2 : Toxins principally affecting the autonomic 

nervous system 

Toxins in this group have profound effects on the autonomic 

nervous system (1). However , they are less dangerous than fungal 

toxins in Group 1. Coprine and muscarine are two major toxins in this 

group. Coprine is present in Coprinus atramentarius (inky cap), 

while muscarine is fou.""ld in clinically significant conr entrations in a 

number of species of Inocybe and Clitocybe mushrooms (1) . Coprine 

(N5-(1-hydroxycyclopropyl)-L-glutamine, Fig. 4) possesses a disulfiram­

like action, sensitizing the mushroom consumer to toxic effects of 
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acetaldehyde (1) . This compound was found to be converted to 1-amino­

cyclopropanol, a potent inhibitor of aldehyde dehydrogenase (42). 

This enzyme catalyzes the dehydrogenation of acetaldehyde to acetic 

acid, therefore, inhibition of the enzyme activity causes an elevation 

of blood acetaldehyde after ethanol consumption (43) . 

The clinical features of coprine poisoning may appear one-half 

to one hour after .drinking alcohol if patient has eaten the mushroom 

for four to five days before (1). However, the symptoms may develop 

when the fungus is consumed simultaneously with large amounts of 

alcohol (1). The patient may show flushing of the face and neck, 

paresthesia in the hands and feet, metallic taste, tachycardia, and 

chest pain. These are followed by nausea, vomiting, and sweating. 

Vertigo, visual disturbance, weakness, hypotension, confusion, and 

cardiac arrhythmias may occur in severe cases . The patient usually 

recovers spontaneously within two to four hours (1). 

The inhibitory mechanism of 1-aminocyclopropanol on aldehyde 

dehydrogenase is still unclear. This compound may i nhibit the enzyme 

by different mechanism from that of disulfiram, since the structure 

of the two agents differs markedly. Recently, it has been proposed 

that disulfiram inhibits human liver aldehyde dehydrogenase E1 by 

binding at a specific site and oxidizing essential enzyme sulfhydryl 

groups to form internal disulfide bonds (44). 

Another toxin in this group is muscarine (Fig. 4). This compound 

is found in physiologically significant amounts in various species of 

Inocybe and Clitocybe fungi, but only in minute quantities in 

Amanita muscaria (0.00025 % by weight of the fresh specimens) (1,2). 

Muscarine has the parasympathomimetic properties of acetylcholine but 

lacks the sympathomimetic and voluntary muscle effects (45) . Symptoms 

of muscarine poisoning usually appear within 30 minutes after ingestion 

(1). Excessive sweating, salivation, and lacrimation are characteristic 

and may occur rapidly. Other early signs include pupil constriction, 
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hypotension, and slow pulse. In severe cases, nausea, vomiting, 

abdominal pain, diarrhea, and difficulty in breathing may be evident 

(1,19). Normally, the symptoms will subside, even without treatment, 

within two hours (19). Parenteral atropine should be given if severe 

cholinergic effects are present (1). Children with cardiac or 

pulmonary disease are particularly vulnerable to muscarine (1) . 

Estimated mortality rates of muscarine intoxication range from 6 % to 

12 % (46,47). 

Group 3 Toxins principally affecting the central 

nervous svstem 

Several mushroom toxins are capable of producing toxic effects 

on the central nervous system. Some species of fungi containing these 

toxins have been employed as hallucinogens by the Indians of Mesa-America 

for thousands of years (1). Even nowadays, many cases of the abuse of 

indigenous hallucinogenic fungi in Britain have been reported (48,49). 

There are at least two groups of mushroom toxins that primarily 

affect the central nervous system (1). The first group includes 

psilocybin, psilocin, baeocystin, and norbaeocystin (1). The structures 

of some of these compounds are shown in Fig. 4. The toxins are present 

Coprine 

Psilocybin 

Fig . 4 Chemical Structure of Coprine, Muscarine, Psilocybin, and Psilocin. 
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in several species of Psilocybe, Panaeolus, and Gymnopilus (1). These 

compounds are indolylalkylamines of varying psychotropic potency. 

Their chemical structure is quite similar to that of a well-known 

hallucinogen LSD, but have only about 1 % of the potency of LSD (SO) . 

Psilocybin is relatively more resistant to oxidation than psilocin, 

therefore, its toxicity is retained in dried mushrooms (19). Two 

major components of neurological symptoms are evident in patients 

deliberately ingested Psilor,ybe semilanceata as reported by Young et al. 

(49). These include sympathomimetic stimulation (mydriasis and tachy­

cardia) and euphoria and/or visual hallucinations (49) . It has been 

estimated that about 30 to 40 fresh specimens of this mushroom 

(equivalent to 3 to 4 grams of dry material) are required to produce 

the complete range of hallucinogenic effects (48). The symptoms 

usually appear within 30 to 60 minutes of ingestion (1), However, 

fatality rate from psilocybin intoxication is relatively low, probably 

less than 1 % (1). The mech~nism of psychotropic effects . of these 

toxins in not well understood. It has been suggested that the toxins 

may alter the levels of some brain neurotransmitters, especially 

serotonin, and thus interfering with the processes of information 

processing and perception (51) . 

Another group of psychotropic fungal toxins consists of ibotenic 

acid and muscimol (Fig. 5). These compounds are 3-isoxazole derivatives 

with zwitterionic structures (52,53). Ibotenic acid is converted 

nonenzymatically in the mushrooms to muscimol (54). These toxins are 

found in various species of genus Amanita, including A. muscaria, 

Ibotenic acid Muscimol 

Fig. 5 Chemical ~tructure of Ihotenic Acid and t-~u~ciT11ol. 

.. 
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A. pantherina, A. gerrunata, and A. cothurnata (1). Muscimol is five to 

ten times more potent than ibotenic acid, therefore, t he former com~ound 

should play a more important role in producing the central nervous system 

effects (1, 19) . 

Symptoms of muscimol poisoning may develop within 20 to 90 minutes 

after ingestion (19). Patients may experience drowsiness, dizziness 

which may sometimes be associated with sleep, and muscle incoordination 

(1,19). In severe poisoning, this ataxia may progress to muscle 

twitchings, hyperkinetic activity, muscle cramps, and spasms (1). 

Echo pictures, micropsia, confused identities, or even manic excitement 

may occur (19) . Tonic-clonic convulsions and coma may be found in 

children who were severely intoxicated with the mushrooms (19) . 

Approximate mortality rate of this type of poisoning is possibly less 

than 1% (1) . 

The exact mechanism of psychotropic effects of muscimol is not 

clearly understood, Several lines of evidence suggest that this comp­

ound may act on the central inhibitory GABA transmission (SS) . Muscimol 

has multiple effects at GABA synapses, including an in vitro high aff­

inity binding to postsynaptic GABA receptors (S6,S7) and also to the 

presynaptic autoreceptors (S8,S9), an in vivo activating of GABA 

receptors (60,61) , and the interactions with the riABA transport systems 

(62). These diverse effects of muscimol on the functions of central 

GABA-mediated synapses may contribute to the observed psychotropic 

effects of this compound (SS) . 

Group 4 : Gastrointestinal irritants 

Toxins in this group have been known collectively as gastrointestinal 

irritants . Chemical structure and mechanism of gastroenteric irritation 

of these toxins have not been clearl y characterized yet (1). The 

irritants have been found in certain species of various genera of fungi, 

including Agaricus, Amanita , Boletus, Chlorophyllum, Entoloma, Hebeloma , 

Ramaria, and so on (1), Among these, Chlorophyllum molybdites (Lepiota 



Thai J. Pharmacol. 
Apr. - Jun. 1982 Vol.4 No.2 89 

Toxins from ~tushrooms 

Dhasanai Suriyachan 

morganii) is a common cause of this type of poisoning, and characteristics 

of i ts toxin had been investigated (63). It should be noted that the 

severity of gastrointestinal toxicity produc~d by this group of toxins 

is variable, depending on the type of mushrooms, individual susceptibility, 

and age of the consumers (1,19). Generally, the toxins may produce 

abdominal discomfort within 30 minutes to two hours of ingestion (1). 

Patients may experience nausea, vomiting, and abdominal cramps with 

varying degrees of diarrhea (1). In severe cases, marked dehydration, 

electrolyte loss, and hypovolemi c shock may occur , notably in children 

(19). Besides the above symptoms, gastrointestinal bleeding may be found 

in Chlorophyllum molybdites poisoning (64,65). This effect may possibly 

be attributed to disseminated intravascular coagulation induced by the 

toxin (65). Patients may recoyer spontaneous l y within one or two days, 

however, fluid and electrolyte replacements as well as other symptomatic 

treatments may be required in severe cases (1). 
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SillAMARY 

The biochemical mechanisms in narcotic tolerance and dependence 
and recent developments of the drug therapy in narcotic detoxification 
are discussed in this review article. Several lines of evidence indi­
cated that narcotic drugs may act at opiate receptors on noradrenergic 
nerve terminals in several brain areas to inhibit norepinephrine release. 
Chronic uses of opiate drugs and prolonged suppression at the noradre­
nergic system can cause post-synaptic receptor supersensitivity, which 
manifests tolerance, and overactivity of the system upon opiate with­
drawal, which leads to withdrawal symptoms. For the treatment of narco­
tic addiction, several new drugs have been studied in the past ten years. 
LAAM (Levo-alpha-ace~ylmethadol) is the long acting derivative which, in 
the near future , may replace the presently widely used methadone. Long 
acting narcotic antagonist such as naltrexone may be beneficial in pre ­
venting readdiction. Clonidine, the a2-adrenergic agonist which acts 
presynaptically to inhibit norepinephr1ne release, has been successfully 
used in the treatment of withdrawal symptoms. The effectiveness of this 
drug supports the current hypothesis of noradrenergic overactivity in 
opiate withdrawal symptoms. One interesting proposal for the rapid 
opiate detoxification includes the use of naloxone to facilitate the 
detoxification, clonidine to suppress the withdrawal symptoms, and nal­
trexone to prevent reinitiation of narcotic usage. Since it is generally 
agreed that no single treatment approach is best for all patients, the 
concept of multi-modality treatment should be promoted so that patients 
can get the kind of help they need. Furthermore, the appropriate drug 
therapy may also improve efficiency of the rehabilitation and the over­
all treatment processes . 
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LL~:: Endorphins ii'uti1~ui 1 tl~1'1'11.l L .U1 "l-;;,-l1tJ1n~uuti .;~!In~ 1 nfl1-smin qviiu~::vii L; L a'YI 

~fl1;tiJ1\l1 1 ~\lti1~a11J11TIV11~~n11~nB11;~~u-;;,1nl'l•1ui~\ln~1• "luuvil'l•1ud'-;;i::uiu1 

aitJlihw~\l L 'lltl 

11 tJ~ :: L ritJfl L rltJ'lnUV1~nn1 <sLL~::'i~fl1"i~\lui1 tJ~nT'll'i'u'Ylu Opiate receptors, 

Opioid peptides (Enkephalins LL~:: Endorphins) ifu !luV11'1'11Jtl1Vl'flU"r1~1tJL4ti\l 

LL~ ::Vlll\l~tl"r1~ 1tJ L ~1.J 1 vlfl~1'ti\l11LL ;'1 ( 6- 10) l'l'J11Jn1'VIU1'lltl\l\l1l.J~~tJL 'UL ~fl\11f LLJJ-i1 

~::ll'\l 1tith1'5uui 1tl~n1 1't-U'tJ1 'l V1ti"l un1,-rn~1 L "il'l'll<lfl Lfl'll<lfl'r'ld\l LLviRiru 1 ~..;, L iiu-5uai~ty~ 

1;ui1tl~l'l'l11J il'l111J L;1L~LrltJ'1nUfll "jVJl\ll\J'lltl\lc.llJtl\lL~lJ~l.J'r'l~ltJL4ti\l !!"r1~fl~1'U'r'lilltJ 

th::n119! L ~tJ,flLLa~\l..;, Enkephal ins u~:: Endorphins ti1~viiV1u1vf'l ua1.1ti\lLL~:: 1 'll~tJ'r'l~\l 
"I I I 

~ u~n~::'llti\la11a\ln i ::LLatl1::a1vi (Neurotransmitter) VI ~tia11tli'u,::~un1"ic.l\ln1::LLa-

tJ1::a1vi (Neuromodulator) LL~fl11~~::iffLLtJ::t:1\l 1 t1-i1a1 "i L V1~1d' L ritJ•-ii'ti\ltiQnUfl11Vli\llU 

'llti\lrllJu\lVl~ul'l'lllJ~fltln~tiJ1\lLfltiU1\l"r1d\lifu -;;ii L Du~::;ti\ltil~tJ.Uti~~L~1JL~u~n"r1t:1ltJVll\l 

L~un11"l~a11n~1.10~,tin1"iuuff\ln11vii\l1u;•tJ Antagonist -;;i::a\l~~~tiL~ti\lifu~ uJ1\l1"i 

~\lLL"~1n11~l'l,11J~1flN~'llti\ln1~'l; Enkephalins, Endorphins "r1~tltl~~un~~\lL~11::~ 

(u LL~::~~~~fl;l\lVl~ti~~~u~ f!Lnfl~u~1nn11l; Antagonist L~u Naloxone -;;i::ti-i~EJ 
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'1ina1J~~~~n1~1JLDu~~~u~liil1u.VnLLil::n1~1Jdjun11L~u~~u~~::a1t.l~1~il~fin~1uQ~ULn~ 

a[u~·1u1:::uu Opiate receptors-opioid peptides lii°u11J' (11) nv1'1iuiJ'iHl1~1dii' 

L th.it:!~~u?.-i1 L Du L ~n L DuLL U'1Y11~i. l1°l11li~n!i 1u~1mrn1u') f1f11J1fiuuuti~uY1u1Y1Y11~a~1l'1Y1u1 

'1Ju~i::uu Opiate receptors ~~n~1'1 

'1in~il~u1aui.~;1ulitl\3u\3~~1L'l1ili'1lu\3 Enkephalin n1~flt.l~1ut.l1::a1Y1ouB\3 

u~~ Presynaptic membrane 'lrn\3tlil1ut.l1::·rl1Yl~U'J li r11!J'l!il~ L.Ju 

1. mj~tlil'1utl1::a1Y1uil::Ci't1U~n11lii\3·1m\3 Substance P~ Afferent 

terminals i.u Substantia gelatinosa i.u Dorsal horn '1Ju\3L'1J~Ul1~~ ~\3L~unu~1 

L riu•'li°u'lffun11 ~u-j9'1'11J L ~utl•~ (Pain) LLil::rJo.LLntl'19'1'1lu\3u'1n~1J1Ju-i'9hJ ( 12) 

2. ciy9't.lil1ut.h::a1'Y!LLil::truB..,,m1w~~'lln\3 Dopamine i.u Basal ganglia 

LLil ::'tu Limbic sys tern ( 13 , 14) ~~£l\JY1\J1Y1 L rlu'1-V'tJ~nun11fl\'1\Jl')1Jn1, L fll~uu 1 l1'1 n111Jru 

LL il ::fllJ11Jtl~t.ln~'1lu~~'1lth::a1'Y!liil1m.h::n 11 "'n1J~\3 L 19'1~'1l L 11Y1 L iJu9i'u (Is) 

3. u~~tlil1ut.l1::a1Y1LLil::lf'uIT~n11l1~~'1JfJ\3 Norepinephrine L\Jliil1uri'1u'1Ju\3 

ai.rn\3 (16-18) 

n 1ua1Ju\3LL il ::t.loi 1 ut.li ::a1V1n, ::-..1u 1 t.llJ'\3a1Jn ~liPJ 1 uri'1uLLil ::!lliu 1~9'1'1\J?)1J~ fJ9ln -s 11J'1l
1

1~ 'l li~ 1u 

t.l1::n11 (19) 

Y11~'1\J'1Jf)\3 Enkephalins nu~::\J\J'lJU~a11a\3n1::LLat.l1::a1Vl~\J') L.Ju Norepinephrine 

li~n Dopamine li~un11a\3n, ::LLat.l-s ::a1Y1lioi1u'l1il~ 1"l1Jt'fu ( 11 t1oi:: L 'iiufl 1 t.!19'!~ 7, 13, 18, 

20-22) 

. 
a1J~~j1un1-sa1J~oiv1::l1~1\3 Enkephalins-Norepinephrine Lauu'11n11 

~a11n~1J1Jn19hJ1t.lunnfJY1t~n Opiate receptor ~t.lil1ut.l-s::a1Y1'1J'D\3 Norepinephrine 

LLil ::n~n11l1~~'1J'!:l~ Norepinephrine L.Juiiu u1u L'1iTo:i::Y11'tl1° Receptor '1ln~ 
Norepinephrine ~L'l1ili~1u~uLnfl~'1'11JL'11J1n~~t.ln~ (Receptor supersensitivity) 

L Dun11t.l~ua111\~'l '1tl~ 1 t.l-.:i1n L ~1JLLil::Y11 i. '1t111'1lnuaun~v1ua1 -sn~1J1Jn,'°9hJil~il~ ( L fifl Toler­

ance) dfovl!'.~~n11'l.Uu1 La~~~ n1-:ili~~'lln~ Norepinephrine -.:i::n~u d~ut.ln~ (l11u 

n1-.:i1J1nn~1t.ln~)Ldu~u•nffufll'111Jl"l'1JU\3n1-s<;lnuaun\3~L~1Jfu-.:i::!l~s:i1<1J'1JU\3n11'1lnuauu\3 

1J 1n L fiu l t.J-.;iunil1U L DtJn1n1 'Stl'UUU1 (Withdrawal) ~~;U\3n1''i tJ'lfl~J.;1JU i9hJ L .Ju 



fl~ c 1u . v. -ii. v .1ocC11Jo{ 
• J 

I illJn ID 98 
n,,lnv,in~,~ft11v,n~uun;Au 

uti11, n;i,,iriav, 

Methadone 1unV1n1,...,~\l~ci\l Norepinephrine 1~u~~u1n11~\ln~1• ..., ~ut11~u~ 

1~un1 1'\; Clonidine ~\ln1~~u~ a2-receptor ~u~1vu1~a1~'1'1iuL~~;~u\l Norep­

inephrineu~ ~!lr.rnti\JU\ln11'1'1 i\l~u\l Norepinephrine ( 23-25) n~ 1 nm1Ja1m9';j1u~ 

fl~1'1J1LL~<ClT'3a1u1~~\lLLa\11\lLU~~ 1 

.. 
H••~alJvJwt! 

1 "' I fl11 ~~tJtJ1 fl~lJ 

Morph:ine 
"') ~ tJ ~ LL'lfl 

n111; ~ut11n~lJ 
Morph:ine 
LtitJL<~1'U1'U 

n11'1'1~~tJ1'1'1~\l 
-;,i1 n~'\ .Uv 1lJ ·rn 1u 

n11'1'1~~tJ1LL~~ 

~~Lrnuvnti 

Methadone 

fl 11i1tJ Viti 1 LL rl ~ 
~n1!t1~1n11 .;, ti 
Clonidine 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

[ R 

[ 

I 

n1,vmuatJU\l\;lu NE un~ 

"' n 1 "')\;l't:ltJauCJ\l'UutJ~ \l 

n.,,...,i\l~Cl\l NE unti 
uviOn1"')\;]CJtJauu\llJ1n 
e.i~·nlJ 1 vi1nuun~ 

n ,,...,i\l~Cl\l NE lJ1n~u 
~u•nnun1,\;lnuaun\llJ1n 
~;'\;e.i~,,1JlJ1fl~VIUn~ 
( d'iVICl1fl1"')tlCJ'UtJ1) 

n1,...,i\l~Cl\l NE ~Vl~\l 
LL vio n., 1 VI nu au 't:l \llJ ., n 
e.i~nlJ Lvi1nuun~ 

n1,...,t~~n\l NE~Vi~\l 
LL vion-i, \;)nu au u\llJ., n 
e.i~,,lJ Lvi1nuun~ 

~t.WI 1 LLt:-J'Uef\lLLaV1\lalll.J~!'i1u'li\lutlu1tJt'i\lu~u1'Vl~n\l Enkephalins , ( e) '11"...,-d"-;,i1n 
Enkephalin neurons(E)u~~ Morphine(rn) 'if\lnnnti~t\;ln Opiate receptors(O) 
'11\lnrj~u~1uu,~a1'Vl Norepinephrine· (NE)~1i.;on1,...,i\l~n\l NE ~Vl~\l u~~n11 
'\'Ii Morphine -;,i~~;'\;Ln\11 Supersensitivity ~ Post-synaptic receptors 
(R) 'Vli'\,.1r1 Tolerance m;i~!lu1fl1"')fltl'UtJ1~\l,~~u1;;,tJ Methadone (me) '1'11°ti 

Clonidine (c) . 
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O~ti~\ll'l'11~~11ru1L~UL~"~n'l1'0lo8tl1:L;.u'lun1~Lrlu1nun'OlLnn11vi1'l;Lnfln11 

viuu 1Llrl :ti1r111fltiu tnn~""u;~~\lni11"1LL;'1 L .Ju ~ 1n~ti~~~\lLLrl'fl\l-l11:uu Enkepha-
t •.J r r 

lins ti1~rruu\ltiyvitlri1utl1:a1vi"11ri1u'1!0fl LL'<l :na"~riunuL~'Ol'Oltl1:a1vi"11'0l1u 1:uu n1u 

,., ~\l~1nn11 'l ~ '!uu1n~""tl .;~ l tiu L "lrl 1U 1U L'tlri~tl1:a1viwoi1 U'l , : uuu 1~0'1JU'1Un 1 "S'l!fl L 'llU 

(L'liu Receptor supersensitivity) 1;LiuL~tJ'1nu1 :uu'IJu\l Norepinephrine 

~\l~-itiJ1\l~!l~Lautia"~~~1'U~Lrlu-i;u\l~U Dopamine (~ 14) ~Opiate receptor 

l tl\lfltl1~!1n 11 l tl~UULL Url\l L nfl~U 1;;,tJ l .Uu.;m.iri'i1\lLLrl'Vl\l..;1tl1'v0 Hypertrophy 'IJtl\l L tiu<lf'uii° 

Adenyla t e cyclase 'l1~\l~1nn11trurl\l L w L '1rl 1'U1'U 1fl utJ1n~""tl';~ (26) 'l1iu9!'-rnu'1\l 

n11Y1u...;11:~u'IJti\l Peptides '11rl1tJ'1l0fl 'l ua"ti\l~fl L tl§u'ULL tlri\l L tl'11~\l'i:1flfl115fl"ti-i'~ ( 20) 

fl, i"'HJ'l un1 , u1trfl ~n'l:t1u1n 11 flt:iu v1 L vi'1~tllitr~nu'tl ~~ \l 'l ut11: ~ vi111 vi mLri :vi 1\l 

tl1: L vimiu!l"'fl"1u"11ri1mL uu L 91u!i;'tl~uri:.;ti L ~mL9lmi1\lnu 1 ti ( 2, 27) ni1'1LV1tJvf-i1 tlu1~ 

LLU\l'l~fl11'fi1\l"l min1vi'LW 4 tl1: LfiVlL'Ylt'j'l ~'il 

1. n1 1~n~u (Cold Turkey) ~\l1JOfl1 1'l;u1.J'1tJ L riuutin~1nn1 1'l;ti1"1111 

u1 Llrl:fl11\'lffl~u'UtJLJ1\l'l'lu L ~U\l fl11{fo~-V~: rl'1U1'U 'Ylitirl':flfl,;svl 'Yliu 

'l~~Vlu1uVl~'U'l ti1~'l~~'"~u'i$0;'1tJ 

2. fl11'l~v1a~uLY11 

3 . fl 11 'l ~U1 LL~'Ull~ 1tru'IJ'OVJV1
1

1 \l 'l ?i'\l-V :fli1'1n\lvi't:i 1 tl 

4. 'l~fl11rluci ~\l!lwri'lun11rif!'tl1fl11fl'il'UU1 L'liu n11~\ll~" ~'il9lL~Yl1 

~1«vi ~"tl\l 

~~n1 ~~\l'l1"V19ifli1'1"1LL;'10il'\l LJO'l51 '11ua"\!"irU91!1V1 'Hin119' L 'l1"1:a"i!uOl'l'11" 

a1~~"1fl fl~ 1'1~ti-v:;ti...,,1i~ri L ~'1 tlDu~~1u 1Jvi1"1u~J'1u 1J1~ufl11vi1L0u~'59ltl1:~1~u 

1J~u Ltl~ti\l~1'l~~1u"1fl 1JLriu\l'fi'illky'11~u'l 9f-v:~Vl911""' L.Ju ~i'IL~tJ'IJti\lU1'11itifl11~VI 

u 1'1!0fl 'l ,..,J LL'<l:"5t!9'~·hl1~ :a1"11flliti'llff'Ufl 11n~u 1tl~flu1'111~n1; 

L da\l-V1fllJ''ll 1J!l'lt!"lfl91a"\!,cULL'<l: L "11"1:a"nu~J-iuVJnfl 1tll ~u1ufl~fl'l:t1n11~viu1 

L a'l'l ~vi 'l u,.,ri1 m..h: L vi11vh 1 rifl~\lS'.11'1 '11" L ~u'fl i\lnu...;1J1~: ~m:11'itln119l
1

1\l'l 'l ;'l'llL;'Yl'<l1U'l LLuu 



1T'iil'l, Lt1a't1'h11n 
- 0~ ~ L ~Ufi ~ 

LU. IJ . -u. IJ . lo"1DcC 
100 

n'l1l~v'lin~'l~~"1J'ln~uu~;WY 

u;j", Oil'l->OllU'l 

?f\3~tl<l'"p.1'1lt>\3 \WI. <l'l.JVl"'i\3 n 1ty~'U::: 'ilil ( 2) ,.;11i.im1flviti'mL'\.J'\.JtJV1\3n1"'i1m:t1tJ1 L<l'Vi~fol LVftJ\3 

uci1\3LV1tJLJ1\3'Yl~\3~u1~~::: L ~'U11~~~vi LVi 11:::n11~\iltJ1L <fVi~V1'lltJ \3l.l~'l:!;Oa1LY1~l.l 1u u1\3a~u 

olftJ~tJ'U LL<'! :::~m:nu:::a11 1Vin 1itilvi1 \3 "l u 1~ LLvinvi 1\lffu 1 tl'l mLvioi :::\ll'll'lmrn::: 'l un 11~\il tJ 1LL\il
0

<'! :: tl1 ::: L 11vi 

~ .. ' ' 1 ' ~ uuu~ '11'1< 1 tJul.l .Yu'5lln 11u'1uvi 'ln'l:!1 L mL uuu tJ1\3Y1oi1 tJ'] u tJ1\3 n>.Jnu tl vi 1miVi<'l :::~n1:ffil :::'llu'll':J 

~\iltJ 1 L aVi~\il L 'fon11 L w Mul timodali ty treatment L Y1t1 'l ~ .. [ un 1aun·~~vitJ1 'l u ~tlvi
0

1\3"] 

~fl 1~rltlljn ~ tJ 1\iluua'Uu\'ln 11.Yn'l:!l'\.J 1 \'ILL uu 1 ~t-Joi~n-l1 

illn11'ln'l:!1tl1fl 1 "H1tJ'UtJ1 L \iltJL'lltJ1 LL ~'UU~"jUU tl1~'1u 1;11 L w~~vftl!ju~n\JtJ rJ 

tJ ci 1\ln-)° 1 \'l'll'll\l~rj'\il 'l utl~1ifu 1 vimL U\l'l10vi'lJti\3tJ1V1'll.l~n1:ffil:::n1~'tlt>ntJVI€19i' L Du 

1 . Opiate agonist Yltfo Partial agonist L'liu n1''ll'l'l'\.Jl')1J 1·;w'l'1~1..1 

(Opium) 'Yl~tl1Ju;Wu 'Yl ~tJ L UL"'i~\Jl\iltJVl"'.i\'I n11'l'11 L l.l~'ll\il\J 'Yl~tltl~~'Ui 

~tlt>flt)Vlfl~u1u L'liu ( Levo-alpha-acetylmethadol) LL~:::n 1~'l.U 

ti11~ui'llt1\'I Endorphins 

2. Narcotic antagonist 

tJ1 L<'!Vi~vi1~ L'liu Naloxone LL<'!::: Naltrexone 

3. n1"'iL~~1~'U"] ~\lrl~~'lun1"'i01~tl1fl1"'ifltJUtJ1 L.J\J U1UtJU~f.u U1"'i~~~ 

tl1:::a1vi (Tranquilizers) u<'l:::rn'ii\lO~mru6\1f.f Adrenergic 

systems L'liu Propranolol uri::: Clonidine 

.J 'I .. ..J I .. 1 .. I 'I 
LWij~OILL~:::"'.i'1UOI::: LritJVl LfltJ'lfl'l.Jfl1"'i L'l1ll1U1\'l'lJ0V1Vlfl<'l1'llJ1LLPl'l~::: V1P.Ol1'lt'i\l LU 

VltJ\JviB1tl 1viu~:::LU'UL\lVi1:::U'l~\'IL.Unul.l1n'Yl~tJ L W~~~1fl1"'iL'Ylii ~\'ltJ1~o~~~vit11 1'l "'i\'ln1"'i 

u1trvi1n'l:!1~~vitJ1 L '1Vi~V1 'l '11 Vli:t~\l'Yll.lMl'l tJ L .Ju ri1~.J-w'l ;\'11'U~~ja>.J"'i "'iflm'l'rn<'l:::m "l ,jtJ\ltl\J 

n11n~u1tl~l'ltJ1~11;~~u1Vit1'l~rl\l~\J 

1. Methadone 

n1"'iL'1iLuL1~u"tvitJlil"'i\'la'1Y11un11l'l<tJl')1J~~viLuL1~u~u OnnY1l.l1u~u1u\'IL'UB\'lnq'l:! 

l '1LLViVlLJ~L; ~Utl'!1ty191 L W~,-fl'l:!1 L; uvi~1nn 1 "'iU"'i::: LilU~<'l °l 'U")::: tJ:::vitJl.J'll~'\.J--ji~~n 1 "'i~\'lfl~1' hi 
tl"'i:::aVi~<'la'1 L ~~ L ~1~l'l•1 1i.ia1l.l11fltllju~1~n~1\'l 'lJ'l 1\l Y1~t1vi'1'l'1LnviUn,!Y11Y1<'l1tJt>ci1\'l~\'l;t1\l 

!'ll.l 1\11 "'ifl'l "'i l'l'lUf'Jl.l 'l '1 ~\ilfll.l ( 28) 'Yl~nn 11~!1 L 'Yl~~rin-l 111' ~tl n 11Y11tJ1;if\'ltl'1l.l.,1 TI 'l .Uviviu VlU 'l '1 
Ll'l\il~ri rnOtlu Lu L "'iBU 1; LLvi!J~U\il")1tJUt:ltJfi-)1 Lrn:::n1"i'YI tj~llil111;~1tJn,' 1 ;,uY1~nn110LLViVIU 

'l uaY1~!i1 ~ L ~l.l'l-tl L l.l Li1 L viuVl\ilLL VlUl.ltJ -i'?luu <'!::: L tJ 11{iul.J1~\3LLlil
1

<'.l 19 65 ( 29) 
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NALOXONE 

O? 
Ho(0 

,C~L 
NH-CH j 

'CH 
3 

PROPRANOLOL 

101 

NALTREXONE 

CLONIDINE 

Na~cotjc Detoxification 

Borpit Klan~kalya 

METHADONE 

LAAM 

(Levo-alpha-acetylmethadol) 

L1J1:s-11~ru LW'1T'H~f\:i Lfl"'i1::ti''i1"!l~aV11\l L1l~'IJ"lVltJ1LL\J\J Partial agonist 

n~T"l~'1) rJ1:rnLLntl'li'lL~U1\l ri~a'Vli'll1 Lfl{;i\j Li'l~1Jh nfln'l"'i'l'l1tJ'l-.;i LLi'l:: Lrl'Vl~i'l1; L'l'l!l'OUll\J1J'0.;9h.I 

LLV:!li'l'l11J11.HL "'i\lUtHJn-)1 rf"l :: tJ:: L 'li'l1'Elilf1fJVl~\..11U LLi'l::l'l"'l 11J1ULL ">'1'1Jil\lil1f11 "ltl'1)\JtJ1rfU'EltJf1"'l
0

1 

( 4, 29) ~\lllu~-y'111J11tl 'l l1L1Jti'l 1 fl\JVlflLL Vlu'l U~~fl L D' 1 "lilu LL rl ::Jti\lfl\Jn'l 1 L nfl tl 1n 1"'itl'OUtJ11; 

n1"'i'l l1' L1J tn 1 i'l\J~ua::l'l ~\lV111;"1::fl"'ln ~thti'l l1'1'l"'l'l1Ji'l1J0'0 'l \Jn'l"l~m!l1~'5u LLi'l::EJ\li'l'11J1"'itiVl1 

1;'l u~nl!ttll::~thtiu'1Jn ~\l'Vll L i1°1i.i L ntin1"li'll d'.lu~"l\;ltl"'i::-.;ii -ru'll'tl\l~J'ltJ LLa::afltmJ'l'l 1 i'l'l 11J~\l 

tJ 1f)Vl1 \ll'l "'i'El\Jl'l ~·LL i'l :: ~\li'l1J 1~lJ111 ~i'l~~\ln~ 1"'l\11'li1n1 "'i ~nl!/1 ~~fl tJ1 L i'l''r'l~i'l 1 i'ltJ 'l-tl L1Jli11 fl\J 

~" i. uLL\JUVli'lLL'Vlu (Substitution) LL a ::LLuu'l l1't.J1tl"l::-.;ii (Maintenance) dJu"lS~tfotllju~ 

'El~ 'l\ln11\l'll'l'l\lLu'l'li'l1tJtl"'i::LVl~~"'l1i'ln (2,4,29-31) 

LL~--j 1-.;i ::SJihy'l'l'li'l'l~tytl"'i ::111 "'i'l'li'.f \lal'l'I .,-\Jf11 "'i ~f)l!l'l ~~fltl1 L i'l'Yl~fl;"'l tJ LlJli 11 flU ~fo 

111 "'i'l'l"'lU f)~\J 1 tl~fl ti1-tlit!n Vll L ;~UVl'OUf) 1 "'itl'OUYll!l[J'lLL Vl\J'>;I:: 1JSJm11J'l'l1J'l tJ LL~n T'i~m:n 'l u,:: tJ:: 

'1'1~'11i!l"ul.!ua'4u.;CJ~'ll'El\l L 1Jli11 ?iuti~ 111t.mu11 ~J•tJ~ ~n,;'lLL uu'l Mt.JI dJutli ::-.;iiD'1u1un' D\l!I 

~\;l"l'l'l'l"'l\Jn~u 1tl,,YILD'1 "lau't'inuCJt.Jn--i1~J,uff~1u L ~tJ\l.ffuJ1Dun1"'it1vuW,;[J1 'l'l~iln1;~un11 

~f)~1~")tJ[J1 (4 , 32) 
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n,,1;u,~ntt,~"11u,n~uuDiRu 

UHll, nil,"nilU'I 

o "' I 'l ., 1 l:; ~ I I .. 

a1V11tJ'IJtitJm'i·rn\1'1Jt1 \1111"i 'II LlJLi1 m.JuUl1t1F.JY1"'1t1t.h::rn"l L'II'U ll1"l1m:n9lti\1 

'l .u L -rn1inu ( 21 'lu a iYI 1'Ull 1 "l 'l '1LL 'U'U'MlLL Vl\.l LL"' ::VI"' 1 tJ L ~tl'UYI :s'ti 'r'i"11tJllaiwr'U fJ 1 "l L ;th ::<iii ) 

;tl\1 L ~tl L ~u:ilu<i>11l~1\1 t.h:: LVll'T LL"'::.LJ'uai?r~"{Vl~tl n'l"lL-ii LlJLi1LVl'tJ Ltiu Lf'l!J\11l1"l Ltl:!m~<il'lll 

ll 1 "i~ VllJtl; ~UY! ~tl L t! L "l~t.11 tl~vi L lJ Li 11 VlULL VIU LL"':: LL n Ut\JYI 1'1J tl \1 L lJ Li 11 VlU111 !JYI ~ \1 ii 1ll1 "l l'l 'l'UfllJ 

1J!l tl"l ::~VI ihnw L ~ !J \1Vi tl "1 ::vii 'l r1 Li'i Vl i!qJYI 11l 1"lL.;LlJLi11 vit/l UVI ~, \lvf tl Vl LL"':: n 1 "l L "1''W 9i Vl L lJ Li 11 VlU 

"l ::tJ 1VllJ 1 tl~'tl iii\1!1«-i ti LJ 1 \1~ L n Vl~'tl LL ; 'l~ \1 L 'ti U"l:: L VI 1"11 VI !JLL °"' :;~ 1 \1U"i:: b VI fl ( 2 7) 

oLJtlL~!J'IJtl\1LlJlil1viwviu~J-itJLVltJ9l"l\l Lvi1vf!l"i 1!J\11U1 1 (33) !lti11l1"lUtlU1J 

Yl~'U l'l~W1a !)1 L~!JU tl-i vi..1'ti\l Y11°t1..1't1\lf:jll d1m:rnn"i 'l1\1ti1"1 Ltiuti11l1"ltltlU!J1 L"1Vi9'iVl Lifo\1 

"111l1ii1~1'U!J1tlLJ1\1ViuLf'l!J\l ~~ L ~tJ<il11lll1"l1;1'UL1Jli1LVlU"'l::tJ::U 1'tl t11-..i!!L"ll'lVl'U~llLatJ 191 

Bil LatJ i:.i"'~u"l ::tJuviu111 1'viu LL"' ::"'l::tJtJ~tJ~ui L.Ju tl1::-..ii L~-uul:Jvitlll 9i "'v11'l'111J;tl\11l 1"'lVl1\l 

L'Wi'Tn-u 1-..i'WtJ1vi'L~unw uu9111u~ai~~~lltl"l::ll 1 "lY1d\1'1Ju\1 L11Li11viuLnvi'>1lln11l1"l~~LUt1\1~1ll 

n1"l1;1tJu1 Lfi'U'IJU1vi 'Yl~Drlm111viuviutJ1u-uu vii'll1'!1i:.i"'1Hm11Y11tJ"l'> Lrn ::O Pulmonary 

edema u ti n -..i 1 1l0ifu.JYi Ill 1 "'l~Vl"{"'l l~Vi'UlJ Ill 'l u~J-i u~\1 'l-ll LlJLi1 L viu L tiutl"l ::-..ii lif\lti 1 'JOi:.i"' · L ~!J 

L'1iu ll1"'lLtluW~LUt1\l'>lll tlDlliu1 L ai11nu'IJu\1tJ1 

2. LAAM (Levo-alpha-acetylmethadol, Methadylacetate) 

LAAM LD1.1-u~~wi'IJt1\1L11Li1LVlu ~\l~ll~\1 Ll'l "l1::~~1.1111;-iuL V1~~"'L~tJ•nu~t1 L~ti 
"'~ ... ' "i t:.,J 'l "' • 

'l 'II L tlutn LL llthvi 'l w 1:: Y1-i 1\la\ll'l"l111 1 "'nl'l "l\lVl 2 ll 1 'iflmn w 1:: u ::91UVll'l'-i "l "'l~ 19 5 0 Viu -i 1 

LAAM !li:.J"'l'l;1!J1Ju1~LL"'::Vli'lr1 L a'Vi~vi1vi' L.Junw !Jtl"'l::~Vlfifl'l'Vi Lvi111u LlJLilLVl'ULUtl'l "l Jti\ln'tl 

u11l1"ltic:iuu1'lu~~vi11c:i-5~ LLvi!l "l::u:: L-i~1tiullflV1tfu1uii\l 72 'if1Ll.J\l ( 34) ~llY1"11tJtl9l
0

ul.J1 

~ \1 L ~l.J!lm "l~mnti ri 1 \l"'l i \1~ \lti\ltl "'l ::~l~5111Vi 'IJu\1 LA.AM L t.Pfou L \?! uuntJn T'i 'l .U Ll.J Li1 L viu 'l u 

~tl-itJ~\l~VlLilL<;DU ( 35) ll1"lVl9l°"'ti\1~1l'Yl°"'1!Jl'l~\lLU~J-i u "'liu'1Ul.J 11l~'tl a1tl1vi'-i
1

1 LAAM !I 

1::tJ:: L-i "' 1tit1llf1V1iu1u1l~1 u"' ::-u 1-..i'l'1u1...;1\1nu 2 -3 -rw Yl~ti 3 l'l.f\19l·t1~tlvi111Lv~ ( 36) 

i:.i"'~o<i'utl~i "l i1a1111 "'l ti 'l 'lf''Hl'l i1tJ, LL uu ~,j, tl'tltill 1 l'ia::vnn 1 vi u 'h1~J-wl.J11'uu1 L tiwl'l ~\1 'l 1 iJ 

i:.iri.LJ1 \l L ~u \lYI ~un , ·"'l L th.Jw~ L Ut1\1"'l 1nn 1-s 1 vi' 'i'1J!J') L nu'1Ju 1vin'Viu 1 vi'l n; L ~u \1nu111, 't-ll L l.J Lil 1 viu 

Uuff'nlldn1"lW'i'l'>Vll\l L~tl9l u~a1 -i:: LLC'l :: ll l"'l9l "'l'1"1~1\11l 1 !JL9ltJi-i 1t.J 1J.im.J~'tlVl"l1tJ'tltlll LYlilu 

"1 11l~ll~f'lti\1LL~'l 'l Un "lfll'IJu\1 L lJli1 L VlU ( 36) 

u-um1nn1"'luullflV1~u11.1~\1V1'1'l '1~J,tJ 1;.,-rnn111~::mn 1M1J;t1\111 1 -r1Jt11Vjll-1'uu;, 

n11~tJ1dtitillflV1t~1 (LvitJ;t1\1L,;L,"'1Yl~\1nwv1~"''tJ~-i1l1'1~\1-..i::D~c;iviu~vi'l '> ) ~\lV1i'l;fll'l-i 111 

1u11L~ !J\l~~J-i tJ-..i ::~~tJ 1u-utJ"'\1 ~"' ~11"' 11Jua1\1 LY1~1du1-..i::L~tl"l:1 u'1Iu~c:i\11u~w~~l.J ,,ti111Vi 

1 vl~'ltJ 
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'l u i:: tJ:: 5 00~1U1J1rTTI1'1Juvi1~ 'l 'Yl'i'l1 tJLL l'i~ 'l Uri'Yl i'!j 1 fi'~n1=11flueiu'1~n-l1~'ll'11~ 

L ~ti !'.lu IJu t.h :::~'Vl~fl 1VHL'i'I::; Fl'111JU'i'lfl1ll'ftJ'lJf)~ LAAM LL 'i'I :::tli:: L!JUi:.l'i'!f)1 "j~f)'l=l1 L ~f) i'u "jf) 'Jf) 1 iu1 

u11J1L~V11~Fl~OFl "il1nn11~n1=11n-l1 SO LLl'i~i'1rT'Yli'!jLFlt1!1~J,u'l;i'uu1'Yl'i'11u«u11u (36-38) 

UUUUU"i::~'VITifl1'W'llr:J~U1"il1f)'lJ\J1FlU1 20-40 mg 3 i'l.f~vir:i~tJFll;LU~UFl1'1'iLL"if) LL'i'I::: Lvf1J'llU11l 

u1fu~Url'11J1"it1Fl'1U~1Jf)1f)1"jflr:JUU1l;LU~tlFl1;vir:i'l 'ltl ~\Jf)1"ilL~'lJU11ltl"i:::1J1ru 70-80 mg 

3 Fi-l~vir:i:ttlm; 

~n~~f)1"i'Yld~9frr~Lrl'Ur:J~f) f)1 "iU1 LAAM 1J1L~i'11JnUL1Jn1LFlU ~~lfli:.l'i'l~'Wr:Jrl'1JFl'1"i 

LL 'i'l::U1"il ::a:::mn1J1n~u nci1'1~r:Jn1"iL; L1Jn1LFlU~1n-ru~uV1-i'~~'Wt]~rl'ufi LL 'i'l::L; LAAM 1J L nu 

100 mg 'lu~u!')'n-i°~~V11'li1'1J;r:i~'l~tn'lu-ru LrT1-i'LL'i'l:::r:i1V!c;i~ (_38) r:irl~m"i:fu L\.J~uum1 

i'mn1 :::V1-l1~ LAAM flu L1Jn11FlU1J!1\1t'y'l'l1viei~J'1mLvitli::n11'lFl (37 ) t11''il!l~~m1'l.U9f L '1'11J1:: 

rl'1JLLUU~U'] ~n ~\JU1"il:::!ln1 ifl"il1 "iru1LL'i'l:::~n1=11 'l u~~FlU1 L rl''W~Fl, utl1:: L VI~ L i1vir:i hi 

3. Endorphins 

n1i~~11J1"iTI~n1=11 Opiate receptor binding LL'i'1::1fi'.Uti~'i'l'lu1::u:::Fl
1

t11J1--l1 
.I .. .L <' 

Enkephal ins LL'i'I:: Endorphins r:i1~!1uV1u1V1 L nU'1'llti~flun1ir:ir:int]V1n'llt1~1Jr:i19luLL'i'l::n11~fl 

u1 Lrl''W~Fl~~'lvi'nci1'1tl~LL;'1 V11'li1'!1LLU'1~fl~n?11imd~9f"il::'li1' Enkephalins 'Yl~r:i Endorphins 

1tltitint]V1~LL'VIU1Jr:i-i°~'l'lit1Ln11tiuFi;1unu'Yl~nn1 i'l.U L1Ji'.51L9'1U L dr:i~~1n Enkephal ins 

~n'Vl1'i'11Ut;L~'1Lrlr:i~FlL~1LU:fFl1'Vlfl'i'ltl~ V11'l'1r:ir:int]V1t5ulJ1f) (39) ~1U~~U~'1U'Yld~~~~~1tl9' 

n11aFl Endorphins LL'i'l::::f~L n9Ji:.l'i'lviti-wt]9lnnlJ'llr:J~#Yi1'Vlfl'i'lr:J~ 'Yliti~nV11\J'Yld'J't;:r~ Li'li1::...i 

mp'l'u i'llr:i'J Enkephalins LL'i'I::: Endorphins t!ulJ1'Yl'i'11u'IIOFl~~1J~n'Vl1'i'l1u L ~'1n1J/f ~r:itin 
t]Vlfl ;LL "i\JLL ti :::u 1u«u L rlr:i L w L .JuOn!l~'Yl-r~flu-li"il:: 1 ;r:Jt!«u i''I. m.i.,. U1 ~i:r.9f L 'YllJ1 ::a1J9f "ii ::'l.U 

LL'VIU1Jr:i .;~'Ylflti L 1J n 11 FlU'Yl~ti rl~n-l 1'1ur:i1"il"il:: 1 ;a1 "i9f!ILLFl
0

f,.lmLntl'1fl 'YI ~r:ii:.i'i'l 'l un1, i'mfl 11 Fi'.SFl 

tli :::a1V11FlU1J!li:.s'i'! L tiuu1 L a-w~Fl LL'i'l:::U1~i:r'1r:i1"il 'l.U1n1=11~~flU1 L a-w~Fl 1; LL vi L V1
1

19'!111u~1u 

i:.l'i'ln1"i'VIFl'i'ltl~l~~'l U:fFl1'Vlfl'i'lr:J~LL'i'I::: 'l ut-i'J. U'V11 L ;i'l'111J'Yl1~ L '1'1~10L~f)\J1 tl L -w11:::ur:in"il·1n~::;t1~ 
" 

iu Ltl:ir:i~'lun1i~n~Tau1\JlJ"lnLL;'1 u1 L'Ylci1d'vin«'1~'Jr:ir:int]V1tfvir:i Opiate receptors 

LL 'i'I :::!li:.smLnthm :::!li:.iri~~ .ir:i-l1"il::V11 'l '1 L a-w91Fi L '1'1!1tiuffu1Jr:i-i'9lu 1;;,u ( 8, 39, 40) 

4. Narcotic Antagonist : Nalaxone & Naltrexone 

Narcotic antagonists 'YllJ1tJ~\Ja119f«•"uLr:i~'lJ!li:.s'i'!L'Yl!ltiua1in~lJ1Jt1;9lu 

LLvirlm11JrT11J1iti 'l un 1 i~uflu Opiate receptors LLti:::uu8~mit1r:in11V1tf'llti~a1i9' L w 
Agonist 1; ~\JBua11n~lJ{h::: 1J!ll')rua1Ju~ L Duu 1 L a-w~Fl LL vi Lrlt11?11ua1iiiLLi''1 n1i 1vi'1'u 

"' 'i' 1'•'1"' l:fl "' "' K fl 1Jf)1~'Yl'!'tl LrJ L"iDU"il::: 1J'V11 L'YI LfiFli:.ltl'Vl\J LUf)1"'iLLflU'1VI r:J1"i1JruLFl~U LFltllJ 'Yl~tlfl1"'j~9lU1 LUniru 

~1v)~rnJti.;Wi.miei Li!L'"lliu1J1n LiiU'1JU1Fl n1i'li1' Antagonist ·"il:::1tJ.J'1utiFli:.lti'1Jti~u1 La-W~91L; 
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l'Jfll'11Jlf~ i .Jull°1'1°1't,;l'l'h1nu~1 <i ~.i1m '~ 'l-ii Antagonist 'l urn 'miul'ho1u1u-.~,:ril\lffun1'n~u1 tl 

>il'lu1-ii'1lin 1;i' 

U 1~\l L fl' 1~,i''ll\l'111J1 '~ iJUCT\ll)Vlll'lJil\llJil ;;;ru 1 i,' LL" ~U'1lJ1 '\ .;)'[ UV11 \lf11' LLWVl!j' L i'itJ 
\lf-rn,n l'iil N-allylnormorphine 1'1'iil Nalorphine (Nallin;B) 'lu,~u~•lB1J1fim, 
~\l L1'1'1~i1.i1'~"'51uffu~1w1llmrn1u'llill'I i.Ju Naloxone (Narcan~, Cyclazocine, 

Pentazocine uoo~'11,~u~ iif\l'l un~lJ~!lijVJ,Liuu Morphine, Morphinan, Benzornorphan, 

Meperidine (5,22,41) 

( oru51 \lNO>'lJil\llJil ;;;ru) LL•~ Agonis t ( ile.rn L l'lfiBU!Jil ;;;ru L .Juunt!-il'I ) uBr <j1f1 Nal ox one 

~'1LftBu1Jri~•'lJB\l!JU;~uLoU 1J~1<i~LDuri Opiate receptor subtypes ~1'1~(22,41,42) 

'lull 1.966 Martin LL'il~l'lru~ (43) 1;i,-1u\l1u~"n11li;' Cyclazocine 'lu 

l'lU~\lWU~1u1dtruCT\ll)Vlll'lJil\l1Jil;~1,)~\l 24 ~-iL!J\l '\u,~u~~1,),u Cyclazocine UQ 

n 1 'i:lmJil ;;;rul'l'il 1 u ~ l'I ~ \l<i ~ 1J1'1'1'lViLnl'\111'>i•rn11.i L •W LL .in 1'!'1111:11~1111'\"1 un~IJ 'l u' ~ u ~•;il 

1J1wu~-i Cyclazocine 1'1'1'\Vi Lnl'l~.,.;;1,, Ll'iU\ll'l.,1UilLJ1\l~'1'1rlf!Jl'iu Dysphoric effects 

'1l\lriu111-i,~-i\l~!J f11,!Jil\lL~Uf11Wl'loUU LL'il~l'\11!J~l'\~'1U11~Lt!'luu1\l,1U f11'1'1~1'\U1~U~1'1'1 

'lViLnl'IU1f11,Uilu1Jl'l~'U u'1~n1l'l" u'11'11Ll'lo (44) ~\l1'1'1'\Vi1JLtitJ~ilu1JnU 

.iu1J1!J1'1-i11Jwu1u11J~<i~'l.;J.i11~LDu Pure Antagonist L.Ju Naloxone 

i !'lm,~n i ~U\l N'il i ::f u<j 1nn 1 'uUl11)1'11iLL uu Ag~mi st •1rn \l Cyc 1 a zocine uii'-i'1'liln 1 ''l .,l 

1 1 "' ... ' ,,...., ' ,d 'l"" }{ .. 
Na oxone -.,~ "'~"LL""fi"" i::!uuuun'l1LL\lln •ll LmJ1"'11J1'1"l" '11t!1~<J'1 Lw11~u1w\1'\l Ll'1'1~1'l 

u-in · !l 1-i\ll 1u W\l m 1~1'\~>J<i 1111'11 \l i Vimi 11'\" 1Jli u" "!J 1 ~ u ~ L-, o1Bilf11)1'11iiu t Yiu~ 1>J'ti1h°lll'1 

1vi1i'iu (3, s, 44) 

'lull 1973 Martin LL"""'ru~ (45)'1!'11.i~'W1U11Jl'l1'lli'l-ii Antagonist lin 

l'l•1u'llUl'\WU~1 EN 1639 A l'l;U Naltrexone Ltiu~.rl!l~ru'11Jlf~Ll'l!J1~'11J1J1fi n~1.~B 

!lR-i1m11\l (Potency) ij\l !lmrnuu Agonist UBUlJ1n L101~!l1"u" L'l.,1BBf11)1'1llu1un-i'1 

Naloxone l'lo1uivi1 n111in~1Ll'lu0'l~ulinl'l"1un~ll'lu1~u~viB1J1 Ll'lu1111.iuu.i~uaJ1~ 

lJ1f1<j1n\'lU"lU\l1U National Institute on Drug Abuse (NIDA) LL"" Special 

Action Office for Drug Abuse Prevention (SAODAP) 'lJB\lfil1'1,~UL1J;n1 

1'1'1 '\ ,;'!:J.;JU~'il<J '11.J "lUlJ 111 L fl U'lfl'U No'lJB \l Nal trexone l<lJiif ~tJ' "l'!V1 lill1'1LUfi11lfB,l fiuij 

'l Vi 0J-i u 1 vl ''LI ~'il<J1f1u1n~lJ!JU .J\'1u Lt o ""'' 111t!"Bl'lliU"l -inn 11 '( .;), ~ u "u 1u ( 3, 44) 

.;Ju~ "<j 1nn1' '\,;; u1 'l U~l'l-)Vll'l'ilil\l JL • ~ 'l u~J-, un-1 <Yiu Au 1J,,u ~" L ::!u .j 1rnL1\lviu' "'Uuflui'iu i 
· viuvi1 'n 'l u"'' 'nl'l'lB ""~" 1 ui:J-l '""n 1 ''l .Uu1 ·~ u "u 1u ~" u\l!luu mL" "!ltlf!Jl'l 1~J-, u\'l"u 1tl<i1n 

. n11,n1:11<j'1u-iulJ1n uvi'1th L~u1.i'111'1-i'1~J-iu~'lii',uu1 Nal trexone , 1Uu L-i.,1u1u<j~!l!lm1 

n1,n~u1t!~l'lu1.U'1linuuu•~ (44) 
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~1nn1,~ Antagonist 'tl~n~Yltuu8\ln1,~U'1J'tl\l Agonist ~ Opiate re­

ceptors n1""lL'1£J1 Antagonist tfh.nrumn'W'tlLtJ~J-rn~~Vl£J1 L~'W~Vl'tlYLL; .. n::;i'.11:.r<lD'uff\l 

~1u~d\l n1""l'l~i~d'tl1~n""i:::~uL;'tl1n1""in'tlu£J1~1\l~ ~1£J1u1;L~'~u LL~:::~J,£Ju1\li'ltJ'tl1~Ylu 

'tl1n 1, 1vi Lrn :::'lf'tlU~~::;L '1S:lfl1n 1 "Sn'tlu£J1 Lu,::; £J:::-5u u>7,'1'tl'1n 1"S~:::1uu nn,'1nvi-u.1 'Ol1nn1, 

~111~'tl\lnu~J,£J~~\llLl.ln11111u'tlyl111£JL;nu Naloxone O~i~£J~~1£Jn~l.l"S1£J\l1tJ~1'tl1n1, 

n'tlu£J1~\lL~111~u1iio~uvi,1£Jl.l1n1un~1"t11n1"Sn'tlu£J1~\lLn111~uLrl"t11ii1;~u£J1 (44,46,47) 

trnn •nnd,~n'tltJfht£J1'tlU1\l L .;\l~J\J 1111£JL~ Naloxone d 'tl1'0ltJi 1 u'l-ii L ~fl L 1\l'l;a1lJ1,nL~[J1 

Naltrexone 1~fi1£J'lu 1-2 ~u '1f\l~:::a1lJ1,nJ'tl\lnU~Yli'llD\l£J1~~l.JlJ'tl;9h.J1;'lu,::;£J:::£J1' 

Resnick LL~:::l'lru ::: ( 46) L~,~~\lnoi1,u111 Naloxone 'lJU1111 1. 2 mg 'Vjn 30 u1i'I L Gu L Tell 

3-6 ~'Ll.l\l vi1"~'un1,u111 Naltrexone 'Vjn~'Ll.l\lL111uL~lJ'1JU1111£J1~ui'l~:::u'tl£J ~1niSn1, 

~\ln~1,a1lJ1""inL; Naltrexone maintenance 1;'lu 48 'lfl.J, 

!ltlqj~1Yl1\lYl~~~~nu"S:::n1,~d\lLfi£J,nun1"SL~ Narcotic antagonists '11\lu\l 

1ii!ll'livi'tlu~~\llL~u tlu~'tl £J1L~oi1d1u,un,un1""lYli\l1u1111£Jun~'1J'tl\l Opiate receptor­

enkephalins-endorphins mi1\lhu1\l LL~:::~:::n'tl'l; Ln111~~ L~£J1;u~1~u n1""lL,1£J1'lu 

'tl ~1~1al1i'l "SLL~ ::;~J, £Jn~1l'l°ui'lu'Wu L ~[J\l~~ L ~£J'if\l L W'tl1n 1""ln'tlu£J1LL ~:::O'tl1n 1"l11.l\uu n ~ 1°'El 

~~~u""lii1vi~1Ln111~1nn1"SL~ Antagonist (3,42,48) 'tlU1\l1,nvi1l.l LJ\lvl'tl\ln1,;a~~ 
• J fl.... • • .I Lfll.J L~lJ~filJ1fl Lfl£J'lnu~~n1"S 1'1f[J1""l:::[J::;[J1JLL~:::e.J'<l'1J'tl\l[J1\ll'tl'W~~n,,l.J\ll1\l ~ '1J\l""i:::UU'1J'tl\l 

Opiate receptors !l~'uLrl£J,~'tl\l'tl~ 

5. Propranolol 

Lrl'tlu""i~lJ1ruU 1972 0~~~\lntJl.l1n~1 n1"SuUff\l~ S-adrencrgic receptor 

'tl1~'0l:::a1l.l1 ""l n~n~1'tl1n1,n'tluu11vi L111£J'lu,::;u:::t!un~\l""i1£J\l1\J1.J~n1,'l-ii Propranolol 'lu 

n1""i~n~1~~111£J1 L a'W~i'lLL~::;,1u\l1u'i1\l L a·.rn~1£J1d!l~Ylt° L w Narcotic antagonist n1,Rn~1 

\u""i:::£J:::~'tll.l11ii'W~~1 Propranolol !l~'i'ILLUU Narcotic antagonist u~ui::: n1,L111 u~::; 

£J1dO~'<lL~U\lL~nu'tl£JL~1~u~a'tl1n1""in'tlu£J1 1111£Jn1""iL~ Propranolol ~•£JL;,a1l.l1,n'<l111'l.lu1111 

n1""l'l~ Ll.l tn h 1u 'i1'1L~ L lh.iu1Yl\llLL~U L n 1 ""l~tJ'i'l\llJ1 hi' ( 29) 1.i~?i'\lnoi1J'1J'tl\l Propranol o 1 

a1'0l Lliw1.i'<l~titi1n1""iY11\lnt£J (Somatic symptoms) Lvi1t!un1; tr'11iiO-ii°D~~'i1..,,LLa111\l~1£J10 

0~~~tli'lJ1l.Ji~nti£J1fl£J1~~ti1ii ~~n~1~\lnoi1,a,u~1 ~'i'l~L~£J\lL~fiU'tl£JL~U0LJL~U\l'Wtl~~::; .. .. . 
L~ Propranolol LDuu1 .;,l.l'lun 1"l~n~1~~111£J1La'W~Vl 
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6. Clonidine 

106 
n,,,~u,inH,~ft"u,n~uuo;Ru 

uii", mn-inilu, 

Clonidine (Catapres(.11 L tiu cxradrenergic receptor agonist 

~\JL.;~,"~~0~"1Y1a1utlLu~J,u~•1"?fu1a~vi~\J Lw11::0q~S'llt11t1Y1aa~L~vvi ~n"10.;u~a~\J 
LL"1Mi1 Clonidine a1"luunq~5Lu"11Jt.l\Jvl•t1 1viun 11n1::~u9! a 2-receptor ~ Presy­

naptic membrane O~airuff\Jn11Y1i\J'llu\J Norepinephrine -;;i1ntla1utl1::a1~ (23-25) 

~1n~""ii1 1) .!l Opiate receptor urj9lua1utl1::a1~ Norepinephrine ua::1Ja;~ 
aunq~€nvin11~i\J1U'llu'l L'Zlai~ Locus coeruleus LLa::n11n11Y1i\J'llu\J Norepinephrine 

( 16, 18) LL a:: 2) . m1n1::~u9! L'Zlai'llu\J Norepinephrine Lu Locus coeruleus 

vi•ut11Y1~u~•uLw~1 ~i'ltt~vi1~viau\JOu1n11~;1unua1n11nauu1"a1i'h.J~"~" Clonidine, 

Enkephalins LLa ::1lui'i'h.Ja1"11niruU\Ju1nT'i LY1a'1d"l; ( 50-52) 'lu~ 1978 Gold ua:: 

L~t1u~'""1u(53-55) LvlL ~1l~Vlau\JL.; Clonidine 5 µg/kg/dayLun11~n~1~J,u~~V1 

Ln11tiu1J1Y1a1utl LLa::1~~u L"'ll1LVIULLUUU'i::"Ji (15-50 mg/day) "' 6 fT\J 60 L~t.lU 

m'i~n~1'l-i'~~ Double-blind ~a'li1~J•uY1~V1u1 L1lti1LV1uua::~V1u1m'inuuu1 21 .;u LVltJ 

~thu Lu\JY1tJawu1u1 aLLa:: LLw~vlii"1i.iii1~J,u1vi'~u Clonidine Yl~'i! Placebo ~am1~V1ilt1\J 

wui1 Clonidine ~1"11naviu1n11nauu11vi LV1t10tl'i::~~nn1w~\Jni1 Placebo uJ1\JL~u~~ 

L u1:: u::~t1\J00~1u"1d"l vi'On 11Rn~1LLil:: 11u\J1u L fi"~u~n"1n ~\Jf\'u~J,u'l u 

(55-57) LLa::~'l.hm.rnn (58-60) 'lJU1Vl'llu\JtJ1 Clonidine 9f"l-E'ur,i1::11i1\J 6- 17 ug/kg/d 

( /
k. 1 ...I ~J. 0. 3- 1. 2 mg d)'lJUt1~!'\'u~mtn1::'lJu\Jn11~viu1 ~•1"?fu a~vi ua::a1n11auci 'llt.l\J~ •cmvia:: 

· ~u ~a'lJt1\JnT"iL.;u11viul'f,1u1;~au1wah na°1'~u ~i'ltta11J11tl11~viu1 L"1w~vi19i'l'ru~ ua:: 

Y1~V1t11 Clonidine 1vi'lu 10-14 ~u ~" d:lu~1uniY1uV1?f\Jna'1•LL;, n11QVI Naloxone 

LL n ~J·rn"'l:: 1i.i~i L,.; Li''iV1t11n11ml\JU1LL~tl1::n 11LVI 

~aL~tJL~19fwu-;;i1nn11L.; Clonidine LU'lJU1Vl~\J"l ~u t11n11~'"~" LLa:: 

m1"?fu 1 a~vi~i ~\Jtl1 L tiu L .Juo;u\J~utJYJLLri~J,cmuu~J,u"lu 'lun1(iJ9f;cNn11.,-mnuuu~J,u 

uanu1"1LLU\J L ttU1'1JU1VIUutJ") Lu L •a1na1\J~u LLa::L i1'1lu1V1~\JL u L •a1n'auuuu~1vi ~an1 'iflflti1 

L tl~uu L ~tJutl'i ::~~~mw'llu\J Clonidine ua:: L"n·11viu LVIU'i~ Double-blind Lu~J,uuun 

wui11vi~a1i.i~1\Jf\'u (39) 

ai11~u'lutl1:: L~ffL~u uw .a1n1 L'1f1'U1~u ua::~n1:: ( 61) 1vi~mnwi'ln11 

L.; Clonidine'lun11~n~1~~VILnL1~u 40 ~u LV1u'li1u1 0.15 mg ~ua:: 3 ~~" ,," 

14 'l'u LLa ::~~~""1ULL1\J'llt.l\Jt.l1fi11tltlUU1 16 .;t.l Ltliuu L9!t1u!'\'u~iVlt.lU"l1n~J.u9'0tl'i::"1w­

n11~t11n11nuuu1 Ldu1i.i1vi~uu1LV1").J•u ~an11~n~1wui1 Clonidine a11J1'inaV1a1n11 

nauu11vi't1~1\JO~uai«~~1\Jaa~ LLa::nai11~~au1wa'l-;;i ~aL ~U'llu\J Clonidine ffwu1J1n~a 

a1n11 Ltifu\J~1J tl1mLtt\J ua::m11J?fu"taf1V1~i 
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7. Combinations : Clonidine, Naloxone, Naltrexone 

Narcotic Detoxification 

Borpit Klangkalya 

"5!:n 1"Hl"ilU~h:t!Yl1 vitJ'l 'Ii Antagonist ~\lLLU"'ll:::il'limll-si~<'!ll'\J<T'1u•'·w(1 'hiu~fiil 

.;ll L ~tJ 'l u th::: L ~ufli 1"'11 :::;"il\lVltl tJ, :::if vii :::~\lini:t1 ~J. tJLL \J\JVltJ 1 'li'l u LL 'SI ::iJ'n "'II::: 1i.i19i' i\JVl'111J ;,1J 

!Jtl"'ll1n~J,tJ L vi19lmi LLU'll'l1\l...,d"~""il1'11.zi,mLnihy'l111flvi ~t1 n1i"111Vl1\l-sivit11n1i{ltlUtJ1--i1n 

n1i'li Antagonist Riordan u-si::: Kleber (62) 'l~L'l1~~~di-;i1JLt11~~~~"il\ln1,Li\l 

{ltlU~i:ttJ1LVltJ Naloxone nu~-sii::~utl1n1i{ltlutJ11vitJ Clonidine l'lVl~"il\ll~tJ1~\l~"il\lLU~ 

J-;itJ~VltJI L<l'Yi~Vl 4 viu LVltJL'1tJ1 Clonidine 6 .ug/kg LLU\lUVI 3 vi.f..., 'lu~uuin LL-si :: Lvi1J 

~u1viLthJ 11 ug/kg 'lu~u~ 2 Vl11Jvl'"ltJ Naloxone 0.4 mg i.m. ~n 2 ~1J. i'l1J 6 vi.f\l 

'lu'ru9' 3 ~J'ltJlvli\J Clonidine ~u1vivi
1

it:1\l LL~Lfi1J Naloxone LW 0.8 mg ~n 2 ~1J. 

LV1tJ"5nL~udYiui1~J,tJ~\l'l11JV1Li.ii1tl1n1iTit1utJ1L~tJLfltJ5vi Naloxone 1.2 mg 'lu~u~ 4 

~~~tJL<Tutli1J1.,,,::'li Naltrexone LWtJ1Jt1\lnun1in~u1t.l~vitJ1~i~n'l;~J,tJ'lu~u~tl, 

1t.J19i' 

\Jl'l<T1!:[ 

LLU'lVl1\lL '11~<l'll\ll'll\l~n1~\lnl'l'11UI 1t.ltlJl\li'lVIL1. Lifo-;inu L ~ll\l~ll\ltJ1 L <l'Yi~Vl 

n ~1J1Jtl.;fN LL 'SI:: 1viu11J1a1t.11.;''l U\Jl'lVl'"l 11Jd ~ti t.h ::n, ,~...,1:1..., n 1 i\w1 tJ11J"il tim tJti\l\JVl\JIVl 

u-si::...,u19'~"il\li::uu Opiate receptors, Enkephalins, Endorphins 'lu<T1J"il\lLL-si::n~ 1 n 

91lll'ilLnvifuLMtJ'"ln\Jn1i~VltJIL<'!Yi~Vl n1i~nb'1LfftJ'ln\JL~ll\l~\lfi~l'llll"'llU\Jl;i1LWL~tl\ll'l1~ 

LL ~::~"5~tJ L ritJ•nut.li ::<'!1vi"5Vl!.J11'f1avi; (Neurosciences) ~\l"11t:11 tJl ;Vl'll1J<Tul "'ll1J1n9'rivi 

l U[JVl\J"'ll~UU "'llUVll lttt'in'11t:11tJVIU~Vli1 L DuVl'l11J<TUh911J1n L nu hl-.ium::Vl\Jni:: L ~foumiRnb'1 

l'l1\lvl 1urlu 'l tt'vrnt1mr:: ~n hJ LLvi~\l'l'l1JviOfi1i.iil'l vi it.I~ L <Ttl 1 viii 'lim~-si L 'l'IU"J ~t vi' iu"'ll 1nn 11Rn1:t1 'l u 

6-7 ~~1U1J1VllLttL'li1'l"'llnl"ll'll\llU~tl\l<l'1Jll\l LL'Sl::YitJIG<l'nlYi~ll\l1iviyjl\l"] lvlL~1J~UllJ1\l 

1J1n 

t.li ::n11i'l<'ltl\l ~"il 'Vivln.nm i~t1\lLLU'"ll'l1\ln1iuitrvi inb'1~~"tJ1 L <TYi~vi 't ...,1 l'lb' 

,,1J~\ln1iuitJ1L'l1U"J L'li11J1'li \J~...,1a1~~~\lLW91tJ"il1Jiunu1vitJi,1t.l~"il n1i~~J,tJ~\l1vi 

iun1"l{ltlu9li:tLL;,...,,un~u1 t.l~M1 L <'!Yi~vi-tliDn . ~"Vli 't ;-.ii L W~"'ll::;t1\l'l'l1"5~Jtl\lnuLL~ ::LLn1~ 

\1y'l11«\ln~1'l n1it.li::Lnu~-sin1i1ni:tlLVltJl~L1Jt511viu'tu<TTIIUU91il~llL~tJ\l91rtviLL~\l...,d\l~ll\l1~n 

(Lexington, Kentucky, USA) Yiui1~J,tJLn"il\J~\l'l'l1JV19'LvitJJ1un1iini:t1ilt.l~::'r~n~u1t.l 

~vitJ1'1iit'in ( 27) ~ilt.l1::aYin1 iru'l un1i ini:t1~~VltJ1 L <'!Yi~vi1Tn"'ll::Yiui1 "~J,tJ L ~ntJ11 vlLLyj~1J 

ti.itvi" (27) n~1.~t1 LU<l'11Jl,{l"'\1::~1JVl'll1J<'l\JltJ91LvitJilL9i' ~\laU~\lLW~tJ"il1Ji\Jnui-;i1t.l'tu 

\J"'ll~ifui1 "5t!n 1 i ini:t19'<'!1J\j "lru"'ll :::;n \liln 1 i~'tj<T1Ji "lTin!YiLL N ::n 11~VlVl 11J~t:111~\ln1i 1'ni:t1 ;,1J 

vl'"ltJ L <'11JD ~HlnT'iTillUflb'tJl91 L '1'11J1::<'!1J Ullff'>lfi'il ::Vli"l tt1 vi'ium11Ji'l1Ji!"il"'111n~J1 tJ~~L~::t.IDi19i 
L9i'llJ1\ln1 l\l~'l1\lLL;'llf\lDl'il L <'1~1JL ;\llU~'tj<'l1Ji iTin1Yi\J"li'l~t:I Lvl~~U;'ltJ 
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tJfli'I., nill'3fi"iHll 

'i llm 111mil1i;v 11 •w '1-ll L lJ fi 11 '1m• \J\JY1" LL \'ltJ\'l 1 !l LL \JU th:;" 'ii!u iJ.V-!l L ll LJ 'i!lvi!l \l L.; 

L '" 1u 1u Vl 'i 'l '1~1Jrn "'iu 'l'lJlJ 1n 1 LJlJ Tl'un 11 "n1!11">ul'l1U'11lJn 'il1tJ'1 LL•::: n -i 1 'l .V- w fi 11 ;iu 'l um" 

l'111"i1 L i'lu UnJ\'l .-or'i?ftyL WlJ~'lJlJ 1rin LL U'l\'1'1\l 'l \'lLJ ~ !'Inn 11\'l;iorn" LL ii'1l u91", \lth:: rnl'T~ 11 vi~• LL"" 

iJ~u;i 11!lU!ltl U 1'>::: 1,) .,-1Jl'l'l'1lJOIUL '>LL i'l :O\'l'1il!l\li'ln1!11n1J ~J-, LJL 1Jth:o L I'll'! L "1 L .Ju n 11 'l oUiltjll'U G 
'llil\l LIJfi1L'11J '1J,,minq\'lllu1u (LAAM) n1il.U Clonidine Lvi!li'l"1onn1111iltJLJ1 Lrn::n11'l-ll 

Nal trexone L l'l!lllil\lf'i'tJn 11n~1J 1 tJOl•w1-ll''irin 1 M L ;i111 :;CJ ~1\l d,,'l u~J-, vl'l'rn1'11\'l1 mL ;-, LLl'l
0

il 

LL u 'l L UIJ~ 1n '1'fi~1J 1 tJCJ y'l u~\JLL 'l'1;!llJ L ~IJ'> ::l'l'i 'l i1'n~u 1 tJ'l-ll'v1rin 

'Xii'..,,, ..J"' '("'!!fd "',."'"'o..,.li''l" 
'1:; l'n n LL ii :;iJ tJ1:; lll'l iln 111 LJ \l'll'lJ n !l 1 '>'>::: ~lJ 1'11n-,,n1 11'1"1<1" n~UIJ 1 'll'i o L OJIJ'1l1 LL ii 'l'll1 !ln n "' 

!Jil" L i'iul'1v1JlJ,,Uf'i'ULL ;,~ 11i.iil'iifo 11,,n1'11 LL uu'l ;il'/,,:; L \'llJ 1:; OllJOU~0\91 tl1 L '111~"1V]ntli:; L 31\'l 

'if,,rJtJ1:;•11n11ru •m11m\ltl'\ll'llJ LLil"~"''l ".i 1"nu ?i'"i!u~""'' 1ilu u-,m" 'l uni 1 'rni;1 l1'\'l<i1 v~ 

LL uu 'II""::: L Wl.Jfi ""' 'l 1lJ "" '1'ln \'l 1 \l L l'i!l n LL•:;" 'l'1lJ ~ 'llJil!l"l 1 n ~J-, u LL•:; L i'ilJtJ1:; lll'l 1ln 111'1l!l" 

n11u'iD'1,ni;1fi"\'l1J'1'11lJLtl1\'llJ1tJL;; 

dd" d '. d d' 
il11LJ\l1'lJ\'lLfitl'l'll<l\lflUL1!l\lfi11,,n1'11!l1fi11l1!l'lJU1fi~lJIJ!l1t"!wBnU1\lL1Cl\l 'll\l1J1 

O!'LI'l 'llJ1 n ,ii,, 'l Wfl11J\'l~1'1~ LL i'l:; '\ U\'11\l tl!JD~ L .Ju L ~ !J\l'1l!l\ltl1 Bae 10 fen 'li\lilql'lllLL nth l'ILL i'l:; 

iJ ~ L '1WCJ~1u1 'l:; L i'luv1vl'l-ii'l;; ~· 'l u n1 ''rmn !l1n1111 !l1JU1 n~lJlJ!l-j\1Ju (6 3) 

Baclofen Li'luu11'l'l'li'lw l'l1\lfi'l1LLl'l\'lUlJ1U">::lJ1ru 10 i'lLLfil-, ll'lv'l-ii'rm;;CJ1n•• 

n;11JLUa1n~\lLcl!l\l'l1nn11n1:;~1J'll!l\lL;tJtJ1::'11\'l'l1fi'1lJ!l\l\'l~!lL'lltl'u\'l~\l n11'loll'v1\!i'\ln~"l'l 

!l1 ?ftJO!lJ1j'1 jj11J ~-,u-,d!l!lfifjl'llln• ~~u ~ ~uum 1.i\1 n •~ u•tJi ~••l'l GABA ff "ii L 1111 ~ L ~lJir\l L 1'111 ~; 

0111d~u'l uJl1U~ L i'luB!ji'ltJB'lliN GABA (p -chl oropheny I-GABA) 'll"•1lJ-,,11~l'l'1lm•nl'l1\1 L \"lu 

il1\'l'1 '1l '1 ::r.i1w mf \l\'l <l!ll'l L l'i!ll'l L -ll1~'1lJ!l\11 ~ n11\'ll'li'l!l\1 'l u' ~u ~LL' n~ 11u~1 Ba cl of en il~oi 

\'lii01tJU1~11'l11'1;1u GABA L'liwtrufi"{j" MonO-ll<i~ Polysynaptic reflex 'llil\l1'1lti'U\'l~\1 

'11'lil1n1~1n~\1'1l!l~n~1lJltl!l LL•~•l'ln1~1'l1~11J'llil~L'lli'l~tJ1~•1VlLfl!l'li11-ll'11tJ1w•lJ!l\lLl'ltJl'l•\l 

(mi croion tophoreti c techniques l LL\11°oUillJ<i'iinl'l <i1tJ1'11~ n~u11u~1n11mlfifJ1'lll'llil\1 u1d 

!l1'l LLl'ln.i1\l 1 U'l1 n GABA L .Juno~ !l!ln fjl'lll'll il\1 Ba cl ofen 1liQnlfmY\1 l l'lU Bi cu cull ine 

(tll~au.i'"vl GABA binding) 1101~1,j Ll'l1J Cl - conductance (til" L '1hinw~1 l i'lun11\1l!JUOIW!l\l 

'll!l~n11n~~~u1'1 GABA receptors) ,;;.,uvlql'l Lft!lil~flmn L~tJ'lflu GABA binding f'i'uilLJ"l\1 

LLl1~\'li'l'ltlfl!'iU~1 Baclofen ll1iluti"vl~unu GABA 
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~va1t1Lrlu1t'lun~1nn11vvnqvii'l.lv\l Baclofen ~~1~1~~~'flL~u~u~1u~~"~111 

llT'iWu~m!tru~ti'1lu'l.l'1l\l GABA receptors l1'1lToaLLu\l 1vl~ ~1t.Jn~1J n~1Jvf1~\)llLLu\lfiL'flu 

Bi cuculline L~£J ni°1 GABA
8 

LL~~il'n'l~u'lu~\lnq~1v1wui1 Bac lofen mi"~ GABA 

LL~~~uvu1\l Stereospecific vi GABAB (64) n1 1m:~~~vi GABA8 receptor 

~\lni1 '11~i1~~vi'1l Cl - Conductance LLvi°v1~11~~~'1l Ca++ channels vft1~nm.h~a1vi 

l/!1Jw1 L TI~l'lil~~~'fln11~ri\l'l.l'1l\l Norepinephrine LL~:;'lu Slice 'l.l'!l\la1J'!l\li'l~~~ 'fln1 1~ri" 

Catecholamines LL~~ Serotonin ~~'l.l'!l\l Bac lofen th~m1~U\lvf L'li'!lfl'u~1ri1~ Lft'fl 

~1nm1m~quvl GABAB receptor ~'1l~~LLntl'1 "1 (65,66) ~\l'1l1~Ln'flL'flvm1tru8"1111 
~ 0 'l 1 ... #' ... ,,J I 

~~\'l'l.l'1l \la11a\l n1 ~uatl1 ~a1 vi u 'I.I ~u~~" LL~~a1J'!l\l~~1 £Jrlu~~'l.lt1\l1J'!l1Vlu 'l.l'!lVlLLvi nvi1\l rluf\v 

~~'l.l'!l\l Baclofen 1~\) ntrrnl\lL'flLJ Naloxone (65) LL~~~~~'flm1i\lm~uatl1~a1vin~'fl1;1J.,n 

vl~'flL~LJ\lU1\li'luL~1au (1J'1l.;Vlu'1l1~rru8"1;~1J'fl) L~i10LlluL~~~~v1 Bowery (63) L'i'IU'1l 

,..;., B;·.c l ofen ti1~ ~'l-tll; ~~ 'l um 1'!n~Ta1 m1{lvULJ1 il1 L'liuauviq~l)n11'i'l1JVJ~U'1.1'1l\l 1 ~uu 

a11i\ln1 ~ LLatl, ~'i'l1vi LL~ ~m11J't:l-;1t.ln~ 'lu ~J, LJvf~'flLJI L aw~'fln~1J1Jv-i°Vlun~"~ ~viri\l L ~1Juviu1vi 

'l.l'!l\l GABA L~11 t.1~'1£J~nn~1J~ft\l 
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10-i4 Wl:Jl'T~n 1£JU 2523. 

3. Julius,D . and Renault,P. Editors : Narcotic Antagonists : Naltrexone, 

Progress Report . NIDA Research Monograph 9, U.S. Department of 

Health, Education, and Welfare, 1976. 

4. Kissin,B., Lowinson,J.H. and Millman, R.B. Editors : Recent 

developments in chemotherapy of narcotic addiction. Annals of t he 

New York Academy of Sciences, Vo l ume 311, 1978 . 

5. Braude,M .C., Harr i s,L.S., Way,E.L., et al . Editors 
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SUMrvlARY 

The Laws of C. Northeote Parkinson are not laws of nature; they 

are proposed to ridicule behaviors that fit them. Calling ''Action exp­

ands to fill the void created by human failure" a law sardonically con­

ceals the laughter on the predictable inanities of the lesser-souls. 

Progress in pharmacology, like most other fields, depends on the 

works of professionals from many disciplines. This fact in no way under­

mines the strength of the profession; but inability to follow new pro­

gress in pharmacology which is multidisciplinary, will be a serious 

failure of professional pharmacologist. Attracting experts in other 

fields into the profession and strengthening the multidisciplinary bases 

of pharmacology is a more preferable attitude than responding, with full­

proof of i nsecurity, in the manners of Parkinson's Law. 
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I 
Cive them Pulmadll because ... 

Pulnzadil is quickly inactivated by the body. It has little 
tendency to accumulate in the blood even in circum­
stances where the patient might overuse the inhaler. 

Pulmadil Inhaler relieves bronchospasm very fast indeed 
-studies have shown that relief begins within one 
minute, with full benefit of treatment achieved after just 
five minutes. 

Pulmadil Inhaler has no measurable effect on the heart 
at, normal dosage, and no significant cardiac effects are 
apparent even at many times the recommended dose. The 
margin of safety with Pulnzadil is such that cardiac 
stimulation is not apparent until doses representing gross 
overuse are reached. 

Pulmadil Prescribing Information 
Composition: 
PULMADIL Inhaler con1ains a suspension of R1mi!P.rol Hydrobr0rr11de 1 O 
mg1mt. Each valve depression releases 250 mcg of R1miterol Hydrobromide 
Indications: 
For the acu!e relief of bronchial asthma and bronchospasm occuring in 
bronchitis and other bronchpulmonary conditions. Dosage : 

Each valve actuation releases ;>50 mcg PULMADIL 

Precautions: 

1 or 2 inhalations should provide relie! This treatrnen1 should not be repeated in 
less than one tmur Not more !han 8 tr•Jatm~n!s should be taken 111 any 24 hour 
period except on the advice of a physician 
PULMADIL should be administered to children only under the supervision of a 
responsible adult. 
Side Effects: 
No side effects of any significance have been reported. 

Care should be taken i.n the presence or hyperthyroidism, Cardiovascular. and 
other sympathom1met1c drugs. II a previously adequate dose of PULMADIL 
becomes 1nelfective in relieving asthma, the patient should again consult his 
doctor. 
Pregnancy: 
Although no teraloJenic effects have been observe-din animal experiments 
care with PULMAOIL as with all drugs, is recommended in the first tnmester of 
pregnancy, 
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Ad11erge Reactions: 
No maior adverse reactions have been reported. 
Presentation: 
Metered dose aerOsol containing 400 doses supplied with disposable plastic 
mouth piece and cap, Further information is available on request from Riker 
Laboratories Australia Ply. Ltd., 9·15 Chilvers Road, Thorn!e1gh, 2120, 
Australia. .. 
ui. unl fl. 
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Sukhumvlt Road !64J, Bangkok, Thailand 
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Telephone: 311-1371 16 lines) 
Cabla: VAKUGYO BANGKOI< 
Telex: DITRACO TH 2087 
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MAGTACID SUSPENSION - Antacid+ Dimethicone 

CALFERMIN- C TABLET - Anti-anemic agent with 

Ferrous fumarate 

SATIBON TABLET - The perfectly Vitamin 

for pregnancy 

MERCED IN TABLET - A complete remedy for 

cold symptom 

DE SPA INSTANT SYRUP Brand of Colistin 

Sulfate for diarrhea 
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