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ABSTRACT
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Thallium (TI) is a highly toxic heavy metal with atomic number 81. It is a soft, bluish-white
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or gray water-insoluble metal but the salt forms are colorless, tasteless, and odorless. Tl is
readily absorbed via ingestion, inhalation, and dermal contact. Any amount of T1 in the body
is abnormal. The clinical manifestation of thallotoxicosis has a wide spectrum but painful
ascending peripheral neuropathy, gastrointestinal, and dermatologic manifestations are major
characteristics in TI toxicity. Tl intoxication has been identified in drug abuse and cigarette
smoking leading to various signs and symptoms. Substance abuse and cigarette smoke are a
major public health hazard across the world.

1. Introduction

eavy metals are regarded as one of the
major threats to human health [1]. Thal-
lium (T1) is one of the heavy metals with
atomic number 81, It is a highly toxic
metal, which was discovered by William
Crookes in 1861 [2]. The toxicity of Tl is worse than
lead, cadmium, and mercury [3]. Tl is odorless, color-
less, and tasteless. It has affinity with sulphydryl groups
in cells, K-dependent systems, essential enzymes of
Krebs cycle and sodium-potassium ATPase [4-6].

The clinical symptoms of thallotoxicosis such as hair
loss, neuropathy (sensory or motor), encephalopathy,
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gastrointestinal, and visual problems are the characteris-
tic manifestations following TI long-term exposure [7,
8]. The presence of T1 in the hair or urine can indicate
exposure to thallium. The normal levels of Tl in body
human urine and hair amount to less than 1 ppm and
5-10 ppb, respectively.

Also, thallium level can be assessed in blood, however,
this tissue is not a good indicator of exposure since Tl
stays there too short [9]. Tl intoxication has been identi-
fied in drug abuse and cigarette smoking [10-13] lead-
ing to various signs and symptoms. Substance abuse
and cigarette smoke are a major public health hazard
across the world. Thus, the aim of this review was to
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integrate the conclusion of previous studies considering
the contents of Tl in illicit drug and cigarette smokers.

2. Drug Abuse

The World Health Organization (WHO) reported the
prevalence of drug abuse in the world population was
between 0.6% and 0.8% in 2013; that was nearly three
times higher in Iran in 2010, i.e. 2.275% [14]. There is
a high prevalence of illicit drugs use in Iran. Opioids
constitute common drugs abuse in Iran, including opioid
(82%), opium residues (28%), methadone (16.6%), her-
oin/cracked (16%) and morphine (2.6%) [15]. In this re-
gard, the main focus has been placed upon the treatment
of illicit drug abuse in Iran, so around 5000 outpatient
buprenorphine or Methadone Maintenance Treatment
(MMT) clinics render services in Iran.

Also, about 500000 addicts are under maintenance
treatment [16, 17]. Opioid is still the most abused drug.
Informal, and often illegal laboratories refine opium into
a sticky, brown paste, which is pressed into bricks and
sun dried [18]. Salesmen and smugglers might add vari-
ous heavy metals to illicit drugs to increase their weight
and potential effects for more profit [19, 20]. Subse-
quently, illicit drug dependent patients complain from
clinical symptoms which are not related to the abused
substance, the most frequency complained clinical find-
ings are neurological, gastrointestinal, and dermal prob-
lems [10, 13, 21, 22]. Adulteration of abuse drug is com-
mon and the most prevalent additives are lead [23-25],
T1[10, 11, 13] as well as different combinations includ-
ing steroids [26, 27]. So the consequences may be exten-
sively variant problems [28, 29].

The amount of thallium in illicit drug is usually small,
when taken in large amounts, opium adulterated with
TI can produce clinical toxicity in addict patient. A few
studies describe unusual and exotic causes of chronic T1
intoxication as an adulterant to street drugs [9, 19, 20].
Afshari et al. [20] reported three patients of suspected
thallotoxicosis after heroin using. Also, Questel et al.
[19] reported two patients of thallotoxicosis in heroin
abuse. The first case-control study on opium users was
reported by Ghaderi et al. [10].

The study was conducted on 100 opioid poisoned pa-
tients and 50 non-opioid abusers as the control group.
According to this report, the urinary TI level in opioid
abusers was higher than in the healthy control. Also, the
long-term opioid abuse might lead to T1 poisoning. The
most frequent clinical manifestation Tl thallotoxicos
were ataxia, sweating, and constipation. Therefore, it is
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essential for the first-line health respondents and clini-
cians who manage the admitted thallotoxicosis patients
to understand the importance of early and accurate diag-
nosis of these patients.

3. Cigarette Smokers

The World Health Organization (WHO) has reported
15.1 billion smokers in the world, and 8% of cigarette
abuse is reported from developing countries. Also, WHO
reported that cigarette consumption will reach up to 19%
among men and 10% among women in Iran by 2025 and
9% of the total population in Iran was predicted to be
cigarette smokers in 2025 [30, 31]. Furthermore, WHO
estimated that cigarette consumption is currently respon-
sible for the death of 6 million people around world; this
rate includes 600000 people who are also reported to die
from the effects of passive smokers [32, 33].

Tobacco contains toxic metals, including cadmium,
thallium, and lead. These metals can produce prolonged
contact causes such as heart disease, kidney, respiratory,
skin problems and hair loss [32, 34-39]. The Agency of
Toxic Substances and Disease Registry (ATSDR) report-
ed that smoking (cigarette and smoke) is one of the thal-
lium sources and they estimated that the amount of thal-
lium in cigarette consumption is significantly enhanced
as compared to healthy people [9].

The first case-control study on cigarette smoking was
reported by Ghaderi et al. [12]. The study was con-
ducted on 56 cigarette smokers who were smoking
continuously at least one year before the study and 53
non-smokers as control group. According to this report,
the urinary TI level in the smokers was higher than in
the healthy control. Duration of cigarette smoking was
significantly associated with TI level. Also, there was
not a correlation between water pipe smokers, COPD
and thallium level. In the report, Tl level in smokers
with clinical symptoms of depression, memory deficits,
insomnia, and sweating were higher than those of ciga-
rette consumption without these symptoms.

4. Conclusion

In Iran, cigarette smoke and substance abuse are
known to be hazardous to public health, and considered
the main cause of death worldwide. Tl and other toxic
metals including lead and arsenic accumulate in the
body. Therefore, increased biological level of these met-
als is the main cause of toxic and carcinogenic effects.
Because of the importance of this issue, implementing
tobacco and substance abuse control policies as the main
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and common source of heavy metals intoxication can
reduce the prevalence of nicotine and illicit drugs con-
sumed in Iran. Also, the first-line health respondents and
clinicians who treat the admitted thallotoxicosis patients
should understand the importance of early and accurate
diagnosis of these patients.
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