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CALCIUM CHANNEL BLOCKER VERAPAMIL:
A NON OPIOID TREATMENT FOR ACUTE OPIOID

ABSTINENCE SYNDROME

Munawar Alam Ansari 1  &  Mehar Ali 2

ABSTRACT
Objective: Calcium ion plays an important role in acute opioid abstinence syndrome due to its effects
on brain synaptosomes. Hence this study was conducted to observe the effects of calcium channel
blocker Verapamil as a non-opioid treatment of acute opioid abstinence syndrome.
Setting: Twenty healthy opiate-dependent patients seeking inpatient treatment were selected
randomly.  Verapamil 120mg/day was given in divided doses under single blind protocol.  All patients
completed the treatment program and stayed in the hospital for 10 days.
Results: Verapamil showed a gradual but highly significant improvement in signs and symptoms of
acute opioid abstinence syndrome.
Conclusion: Verapamil was observed to be highly effective non-opioid treatment of acute opioid absti-
nence syndrome. Hence verapamil may be given extended clinical trial, because it did not show any
adverse effect.
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INTRODUCTION

To develop pharmacotherapy for opioid
abstinence syndrome, several prerequisites for
an ideal agent have been suggested. The
primary site of action or specific receptor at
which the drug acts and the molecular,

biochemical and cellular events occurring in
the abstinence syndrome i.e. molecular mecha-
nisms in the tolerance, dependence and
abstinence syndrome should be clearly under-
stood. Rational pharmacotherapy will
probably not be possible unless such mecha-
nisms are understood in both pre-clinical and
clinical settings.

Calcium plays an important role in action of
opioids. There is clearly an inverse relationship
between calcium and opiate activity. Opiates
inhibit the depolarization induced influx of
calcium into nerve terminals, there by reduc-
ing transmitter release. Thus calcium influx
may be one of the mechanisms of the action of
opioids, while the chronic administration of
morphine produces an increase of calcium
entry, associated with changes in calcium up-
take and binding1,2. Uptake of calcium in to
synaptosomes is greater and calcium levels in
synaptosomes are elevated over controls.



This increased content of calcium could reduce
the inhibitory effects of opioids on neurotrans-
mitter release, and finally  resulting in
tolerance3,4.

Such increased content of calcium during
precipitated withdrawal, resulting in increased
neurotransmitter release and increased auto-
nomic imbalance during the opioid abstinence
syndrome5. The release of neurotransmitter is
dependent on extracellular calcium and occurs
when an action potential reaches the nerve
terminal and it triggers sufficient influx of cal-
cium ions. It has recently been shown that the
calcium ions destabilizes the storage vesicles
by interacting with a special protein,
synaptotagmin  associated with the vesicular
membrane. Fusion of the vesicular membrane
with the terminal membrane occurs, with the
expulsion of neurotransmitter6. Increased den-
sity of calcium channel blocker binding sites
has been observed, when the animals were
treated with morphine, suggesting an increase
in the number of calcium channels.  So
Verapamil a calcium channel antagonist by
interacting with Ca channels, may suppress
most of the signs and symptoms of abstinence
syndrome by its central action7,8. Hence we
planned the study to investigate the efficacy
of Verapamil in hospitalized patients of acute
opioid abstinence syndrome.

METHODS

This study was conducted in the department
of Pharmacology and Therapeutics, Basic
Medical Sciences Institute, Jinnah Postgradu-
ate Medical Center (JPMC), Karachi. The
twenty selected opioid addicts who were seek-
ing inpatient opioid abstinence treatment were
enrolled and admitted to the inpatient psychia-
try wards for 10 days. All patients were ex-
cluded who had a previous history of major
psychiatric illness, current dependence on al-
cohol or other drugs of abuse like sedatives or
hypnotics as well as cardiac and liver diseases.
All of the patients were men and expressed
interest in discontinuing use of opioids.  All of
the patients gave written consent to study that

required an abrupt withdrawal from opioids
after admission to the hospital. They were
given a placebo capsules orally during day 1
and day 2 of admission to establish a baseline
of symptoms and signs. They were observed
and rated for the presence or absence of opioid
withdrawal signs and symptoms expressed
during the previous 24 hours by a trained ob-
server.  From day2 of admission, until discharge
an observer completed the opiate withdrawal
questionnaire (OWQ) which contained 20 typi-
cal symptoms and 6 opioid withdrawal signs9.
Subjects indicated the degree to which they had
experienced each symptom and same observer
than rated the presence and intensity of signs
on 5-point scale (Table-I)5. The composite score
for observer rated signs and subjects reported

TABLE-I

Subjective symptoms and objective signs of
acute opioid abstinence syndrome

No Symptoms Signs

1 Muscle cramps. Lacrimation
2 Flushing Rhinorrhea
3 Painful joints Yawning
4 Yawning Perspiration
5 Restlessness Piloerection
6 Watery eyes Rest lessness
7 Runny nose
8 Chill or gooseflesh
9 Sick to stomach
10 Sneezing
11 Abdominal cramps
12 Irritability and tense
13 Backache
14 Sweating
15 Depressed
16 Trouble getting to sleep
17 Shaky or tremulous
18 Hot or cold flashes
19 Bothered with noise
20 Skin clammy and damp
5-point scale of these symptoms and signs.
0 = not at all.
1 = a little.
2 = moderately.
3 = quite a bit.
4 = extremely.

Pak  J  Med  Sci    Vol. 19    No. 3                          174

Munawar Alam Ansari  et al.



symptoms was obtained by adding the scores
from the individual items together. Urine
samples were collected on day1, 5, and 10 of
admission, and tested for opioids by using one-
step dip and read chromatographic test strips.
The amount of opioids in the urine was rated
on  4-point scale (Table-II)5. All patients were
at bed rest on day 2 and day 3 of admission.
Thereafter from day 3 to day 9 of admission
the patients received 40 mg of verapamil orally
three times a day.  All patients were discharged
on day 10 of admission, when they were
experiencing minimal or no withdrawal
symptoms.

Statistical Analysis

All data were expressed as means. Differences
of mean symptoms score on various  inpatient
days were tested for significance by using the
paired Student’s t-test. For all analyses, P val-
ues less than 0.05 was considered significant.

RESULTS

Twenty opioid addicts who began the study,
completed the therapy, and were discharged
drug free. During study it was observed that
all subjects were men ranging in age from
21-40 years (x=29.1±1.3).  They had a mean of
5.7 years history of opioid consumption
(range 1-10 years). All patients had previous
unsuccessful attempts at detoxifying from
opiates and the mean number of previous
supervised attempts to discontinue opioid was
2.25±0.19. All had subjective symptoms and
objective signs of opiate withdrawal and urine
specimens showing positive results when
tested with front line opiates dipsticks. Diaz-
epam 5mg for night time sedation and aspirin
300mg three times a day for muscle pain were
used by 15 patients while hyosine 10mg a day
was used by only three patients on days 3, 4,
and 5 of hospitalization.  A mean score of with-
drawal symptoms 17.5±0.5 was obtained on
day 2 of admission and increased to a peak of
31.5±0.6 during the baseline period that is on
day 3 of admission. But after administration
of Verapamil the withdrawal symptoms score
decreased progressively from initial of 31.5±0.6
to 0.25± 0.09 on day 10 of admission (Fig. 1).
Thus the effects of Verapamil to decrease the
symptoms were highly significant (P<0.001) on
day 4 to day 10 of admission as compared to
the baseline effects in opioid addicts on day 3
of admission.

Similarly the relief of objective signs was also
dramatic.  A mean score of signs 6.0±0.2 was
obtained on day 2 of admission, which in-
creased to a peak of 10.5±0.2 during the
baseline period that is on day 3 of admission.
But after administration of verapamil the with-
drawal signs score decreased progressively

TABLE–II

Urine  toxicology in opioid  addicts  treated
with  verapamil

No. of Day1 Day5 Day10
Patients

1 +3 +2 +1
2 +3 +2 0
3 +3 +2 +1
4 +3 +2 0
5 +3 +2 0
6 +3 +2 0
7 +2 +1 0
8 +2 +2 0
9 +3 +2 +1
10 +3 +2 0
11 +2 +1 0
12 +2 +1 0
13 +3 +2 0
14 +3 +2 +1
15 +2 +2 0
16 +3 +2 0
17 +3 +2 0
18 +3 +2 0
19 +2 +1 +1
20 +3 +2 0
Mean 2.8 1.8 0.2
SEM 0.09 0.09 0.09
P value <.001 <.001
4 -Point scale of urine toxicology
  0 = Nil
+1 = Traces.
+2 =  >200ng/ml.
+3 =  >1000ng/ml.
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from initial of 10.5±0.2 to zero (0) on days 8, 9,
and 10 of admission (Fig. 2). Thus the effects
of verapamil to decrease the signs were highly
significant (P<0.001) on day 4 to day 10 of
admission as compared to baseline effects in
opioid addicts on  day 3 of admission.

While the urine toxicology was significantly
and progressively decreased from the mean
value of 2.8±0.09 on day 1 to 0.2±0.09 on day
10 of admission. Thus the effects of verapamil
to excrete the opioid from body were highly
significant (P<0.001) on day 5 and day 10 of
admission as compared with day 1 of
hospitalization.(Fig. 3)

DISCUSSION

Opiates acutely inhibit neuronal firing and
hyperpolarize the membranes of most respon-
sive cells.  These effects are probably direct, and
the result of altered membrane channel con-
ductance or pump activity9,10. Calcium may act
as second messenger to transmit opiate infor-
mation into cells and initiate or inhibit cellular
processes. Opiates inhibit the depolarization-
induced influx of calcium into nerve terminals,
thereby reducing neurotransmitter release.
Increased density of calcium channel blocker
binding sites has been observed in the brain,
when the animals were treated chronically
with morphine, suggesting an increase in the
number of calcium channels11,12. Opioids re-
duce the calcium in the brain synaptosomes.
Thus morphine decreases the binding of cal-
cium to synaptic vesicles. This decrease in cal-
cium binding sites of synaptic vesicles during
opioid administration is consistent with evi-
dence that synaptic vesicles are a major site of
calcium accumulation during the development
of tolerance and dependence. Such important
redistribution of calcium is probably a key event
for the neurochemical and behavioral expres-
sion of the opioid abstinence syndrome. So the
drugs which have ability to modify the calcium
fluxes, like Verapamil, reduce most of the signs
and symptoms of opioid abstinence
syndrome13,14,15,9,2.
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Figure-1: Effects of verapamil  treatment on
subjective symptoms of acute withdrawal

from opioids

Figure-2: Effects of verapamil treatment on
objective signs of acute withdrawal from

opioids

Number indicate mean scores of 6 signs in 20 patients
from day one after admission to discharge on day 10.
* P < 0.001 versus pretreatment in patient day 3.

Figure-3: Amount  of  opioid  in  the  urine  of
addicts  treated  with  verapamil

Numbers indicate the mean scores of amount of opioid
in urine in total of 20 patients, tested by using chromato-
graphic test strips.
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Calcium channel blocker Verapamil appear
to inhibit, the withdrawal precipitated by
naloxone in rat ileum. In morphine dependent
rats, intraperitoneal administration of
verapamil prevented diarrhoea and weight loss
but not jumping observed during withdrawal.
Administration of Verapamil, intracerebro-
ventricularly, reduced the body weight loss and
jumping response without modifying diar-
rhoea3. Thus both central and peripheral
mechanisms are important in the inhibition of
opioid abstinence syndrome by calcium
channel blocker Verapamil.

CONCLUSION

In our study there is a clear pointer that
Verapamil is effective and safe non-opioid
treatment of acute opioid abstinence syndrome.
This observation indicates that the redistribu-
tions of calcium are probably a key event for
the expression of the opioid abstinence syn-
drome. However, the number of patients in our
study is small. Hence verapamil must be given
extended clinical trial, because it did not show
any adverse effects.

REFERENCES

1. Bhargava HN. Diversity of agents that modify opioid
tolerance, physical dependence, abstinence syndrome
and self-administrative behavior. Pharmacol Rev
1994; 46:293-324.

2. Collier HOJ. Cellular site of opiate dependence.
Nature 1980; 283: 625-629.

3. Bongianni F, Carla V, Moroni F and Pellegrini-
Giampietro DE. Calcium channel inhibitors suppress
the morphine - withdrawal syndrome in rats.  Br J
Parmacol. 1986; 88: 561-567.

4. Yamamoto H, Harris RA, HH & WayEL. Effects of
acute and chronic morphine treatments on calcium
localization and binding in brain.  J Pharmacol  Ther,
1978.205: 255-264.

5. Ansari MA, Wagan MA, et al. Role of clonidine in
acute opioid abstinence syndrome. Pak J Med Sci,
2001;17(3): 163-168.

6. Brose N et al. Synaptotagmin: A calcium sensor on
the synaptic vesicle surface. Science, 1992;256: 1021.

7. Gero, A. Desensitization and neurohumor modula-
tion: a model of drug dependence II.  J Theor Biol.
1995; 177: 357-368.

8. Kishioke S, Inoue N, Nishida S, Fukunaya Y and
Yamamoto H. Diltiazem inhibits naloxone precipi-
tated and spontaneous morphine withdrawal in rats.
Eur J Pharmacol. 1996;316: 7-14.

9. Mendelson J, Jones RT, Fernandez I, Wel S, Melby AK
and Baggott MJ. Buprenorphine and naloxone inter-
actions in opiate-dependent volunteers. Clin
Pharmacol Ther. 1996;06: 105-114.

10. Martin WR. Pharmacology of opioids. Pharmacol
Rev, 1984; 04: 285-286.

11. Ackerman MJ and Clapham DE. Ion channels: basic
sciences and clinical disease. New Eng J Med, 1992;
336: 1575-1586.

12. Giles TD. Calcium channels (Introduction). Am J
Cardio. 1997;80: (4 B).

13. June HL, Stitzer ML and Cone E. Acute physical de-
pendence: time course and relation to human plasma
morphine concentration. Cli Pharmacol Ther 1995;
57: 270-280.

14. Shalev U, Grimm JW, Shaham Y. Neurobiology of
relapse to heroin and Cocaine  Seeking: A Review.
Pharmacol Rev, 2002; 54: 1-42.

15. Van Ree JM, Mirjam AFM, Gerrits, Louk JMJ
Vanderschuren . Opioids, Reward and Addiction: An
encounter of Biology, Psychology, and Medicine.
Pharmacol Rev, 1999;51: 341-396.

Pak  J  Med  Sci    Vol. 19    No. 3                          177

Calcium channel blocker Verapamil


