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Abstract

There is rising prevalence of abuse of cannabis in Sokoto. However, a number of studies had revealed the health effects of this drug
which are supposed to be due to the contents of the cannabis drug. Therefore, the concern of this evaluation was an assessment of the
concentrations of goitrogens (calcium, magnesium, chloride, fluoride, cyanide, and nitrate); antinutritional factors (phytate, flavo-
noids, saponins, tannins, and relations) and iodine present in cannabis drug being abused in Sokoto, Nigeria. Standard methods and
procedures were utilized for the determination of goitrogens, antinutritional factors, and iodine in cannabis. The result shows the
concentration of calcium (203.1+0.01 to 250.3£0.01 ppm), magnesium (10.1+1.5 t0102%5.1 ppm), and iodine (0.064+0.01
t01.70+0.05 ppm) determined in cannabis. The antinutrients found are: Cyanide (47.0+0.01-60.0+2.10 ppm), chloride (1.2+10.05-
1.4+10.05ppm), fluoride (0.9+0.01-1.9+0.01 ppm), and nitrate (1.3+0.1-2.02+0.01 ppm). The observed antinutrients are: Phytate
(7.1£0.001-8.0+0.1ppm), flavonoids (200.0+1.2-250.0+1.3ppm), saponins (30.0+0.05-35.1+0.04 ppm), tannins (200.2+1.0-
233.1+1.0ppm) and oxalate (14.2+0.05-20.1+0.5ppm). Therefore, this drug has significant levels (p<0.05) of chemicals that can elicit
toxicity effects in acute or chronic consumption, care need to be taken to shun drug abuse at all cost.
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1. Introduction

Substance/ drug abuse is raising and persistent public health concern across all parts of the world. Global burden of diseases has
recorded about 585,000 deaths globally as a result of the skyrocketing, and abusive behavior of various drugs or psychoactive
substances [1, 2]. With particular regard to the Nigeria community; manifestation of drug or substances abuse is a worrisome trend
that has led to a rise in diseases triggered by drug abuse burden. Therefore, there is need for geared efforts to conduct evidence-
based studies on the various aspects surrounding the drug abuse to proffer possible solution to the this scourging trend. A trend
that is common in Nigeria and Sokoto state. It is a popular notice that, the use of cannabis is famous among the youth. Cannabis
is a topmost reported drug of abuse in most of the populations studied in Nigeria or Sokoto state [1]. There are many reported
physical effects due to cannabis short-term or long-term use on the human body such as memory impairment, impairment of
motor coordination, transmogrified drug development, paranoia, psychosis, cancer, among others [3].

However, there is indeed a diverse array of compounds/ substances that are reported resulting from various studies of cannabis
which could cause a lot of effects on consumers [4]. Anti-nutrients and specifically goitrogens are some of the components in
cannabis that when taken through the usual abused way can elicit effects such as inhibiting the availability of nutrients in the body
and in turn leading to negative outcomes [4] Phytate, a usual component of many plants including cannabis placates concentra-
tions of important elements ranging from zin, iron, etc. Insufficiency of these elements is coupled with distinguished significant
effects on the body [4]. Oxalate affects calcium and iodine bioavailability and in turn leading to effects such as goiter or iodine
deficiency disorders. Chloride and nitrate are toxic to the body for many reasons such as formation of compounds that impairs
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thyroid gland [5]. Fluoride exposure stirs neurological effects, bone softening, skeletal, and dental fluorosis [6]. Flavonoids act as
goitrogens in often cases and are implicated in the impairment of other drug’s bioavailability among users [7]. Calcium and mag-
nesium act as inhibitors of iodine availability by engaging in combination with the iodine [8-10]. Apart from acting as goitrogen,
cyanide causes effects such as headache, chest tightness, irritation, dizziness, and throat discomfort [11]. Therefore, presence of the
mentioned substances in cannabis can pose risk to the long-term or short-term consumers of the drug. More important effect of
some of the contents of cannabis rely on their goitrogenic nature. The goitrogens act as substances that ameliorate the efforts of
the thyroid gland to furnish the body with adequate iodine. Because iodine partakes in the regulation of basal metabolic rate its
deficiency can instigate effects such as goiter, cretinism, mental derangement, myxedema, fatigue, weight gain, low basal tempera-
ture, etc [11-14]. Therefore, it is important to monitor the concentrations of iodine, goitrogens and other related antinutritional
factors present in cannabis in Sokoto, Nigeria [15]. The determination in this study is to expunge the concentrations pertaining
goitrogens (calcium, magnesium, chloride, fluoride, cyanide, and nitrate); antinutritional factors (phytate, flavonoids, saponins,
tannins, and relations) and iodine present in cannabis drug being abused in Sokoto, Nigeria.

2. Material and Method
Determination of Nitrate [14]

Cannabis was bought from Sokoto state, Nigeria.
Principle

Nitrate reacts with Phenol disulphonic acid to form a nitro derivative which, in alkaline medium, develops a yellow colour. The
concentration of NO; can be determined colorimetrically at 410 nm, since the intensity of the colour is proportional to the con-
centration of the nitrates in the sample

Procedure

Five millilitres (5ml) of the samples were added into triplicate beakers and heated to dryness. Then 0.2 ml of phenoldisuphuric
and reagent (PDA) were added, followed by 1 ml of concentrated ammonia. Then the beakers were heated for a little period of
time (30 seconds) and the contents were diluted to 5 ml, (that is, after adding 0.2 ml of PDA and 1 ml of conc. NH3, 3.8 ml of
distilled water was added in each of the sample. Then, the absorbance was taken at a wavelength of 410 nm [14].

Determination of Cyanide according to methods and procedures reported in [14]
Procedure

Cannabis was bought from Sokoto, state Nigeria.

Principle

Following the crushing of sample thiocyanate was then allowed to react with benzidine hydrochloride and the intensity of colour
thus formed was measured photometrically.

Procedure

Ten grammes of the samples were crushed with clean sand and then extracted with about 25 ml distilled water and refluxed for 20
minutes subsequently in a conical flask. The substance was cooled and filtered. The residue in filter paper was washed repeatedly
with distilled water and volume of the filtrate was made up to 100 ml. An aliquot (0.5ml) of this extract containing thiocyanate
was treated with trichloroacetic acid followed by saturated bromine water and arsenous trioxide and allowed to react with pyridine-
benzidine hydrochloride mixture. The intensity of the colour thus formed was measured using spectrophotometer at the wave-

length of 525nm [14].
Goitrogens determination
Calcium, magnesium, iodine, chloride, and fluoride were determined using methods described in [14].

Antinutrients determination and statistical analysis
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Cannabis was bought from Sokoto, state Nigeria. The flavonoids, saponins, tannins, and phytate were determined as reported in
the standard procedure mentioned in [16]. One-way analysis of variance was carried out for all the results of the study at p<0.05
significance level.

3. Results and Discussion

The results for this study was shown in tables 1-4.

Table 1. Extent of iodine, calcium, and magnesium in cannabis being taken in Sokoto, Nigeria

Parameter Calcium (ppm) Magnesium (ppm) Iodine (ppm)
Seed 203.1+0.01 10.1£1.5 0.064+0.01
Leave 250.3+0.01 102+5.1 1.70+0.05

Key: Values are expressed as mean + standard deviation

The results for this study in table 1 show the concentration of calcium (203.120.01 to 250.3+0.01 ppm), magnesium (10.1+1.5
t0102+5.1 ppm), and iodine (0.06420.01 t01.70£0.05 ppm) determined in cannabis in Sokoto, Nigeria. The elements calcium
and magnesium, are needed by the body in bulk amount and have to be taken from food. Fairlure to take them in enough amount
spur abnormalities/ defects in the human body system [14]. Likewise, the iodine is required by the body as micronutrient for
proper functioning of the body. However, the levels of intake of these vital elements have to be carefully monitored because
elevated/excess amounts result in abnormalities such as severe hyperglycemia, weakness of muscle, polyuria, polydipsia, impaired
concentration, confusion, irritability etc[17]. Magnesium surplus can lead to toxicity and in turn lead to muscle weakness, nausea,
flaccid paralysis, bradycardia, hypotension, heart blockage, and cardiac arrest[18]. Often in some individuals having surplus iodine
intake experience thyroid disorders such as goiter, hypothyroidism, hyperthyroidism[19]. Therefore, it is of utmost value to bio-
monitor the levels of these elements in cannabis, a common drug of abuse among youths in Sokoto state to give public health
advice. Because drug abusers have much tendency to accumulate these elements owing to their chronic or acute intake. The mag-
nesium determined in seeds by this study is far less than the levels found in different Romanian alcohols, but the levels in cannabis
leaves are related to that of the Romanian alcohols; and the magnesium levels can be determined by the uptake by the plant through
soils [14]. The calcium observed by this study could have obtained by the cannabis from the soil it grows, and the levels are higher
than the ones revealed by Romanian alcohols observed [20]. Likewise, calcium, and magnesium found by this study in cannabis
are much higher than the levels observed in coffee drug analyzed from Poland [22]. Similar results showing levels of calcium and
magnesium found by [21] had some similarities to levels shown by the cannabis in Sokoto [21].

With regards to the iodine (0.064+0.001 to 1.70+0.05 ppm) determined by this study in cannabis are significant because iodine
in sufficient amount plays role to make thyroid hormone for proper functioning of the body; therewith, excess iodine intake can
on the other hand lead to thyroid gland abnormalities. And occurrence of iodine deficiency is related to iodine intake of humans
[23]. The iodine levels are higher than the levels observed in waterbodies in Ondo, Nigeria content of iodine [23]. And in similar
case the iodine levels of this study are about to reach the 300 ug/L excess iodine levels biomarker in urine in children, and 500ug/L
considered excess in pregnant women. Therefore, it could be possible that, this iodine level of cannabis is excess (because the initial
intake could have been dissipated by first pass metabolism) in single dose or chronic doses exposure [19].

Table 2. Cyanides, chloride, and fluoride concentrations observed in cannabis in Sokoto, Nigeria

Goitrogen type Cyanide (ppm) Chloride (ppm) Fluoride (ppm) Nitrate (ppm)
Seed 47.0£0.01 1.2£10.05 0.9+0.01 1.310.1
Leave 60.0+2.10 1.4£10.05 1.9+0.01 2.02+0.01

Key: values are expressed as mean * standard deviation

Table 2 shows the levels of chloride, fluoride, cyanide and nitrate in cannabis commonly taken in Sokoto, Nigeria. The chloride,
fluoride, cyanide, and nitrate obtained in this study are higher than the levels obtained in water bodies in Ondo, Nigeria as reported
by [23]. In this regard, it is worthy to reiterate that, the levels of these goitrogens are high and could pose health risk to the
consumers of cannabis in the area either on acute or chronic basis. In a similar episode in powerful countries (with strong policies
to curtail iodine deficiency) iodine deficiency occurred due to intake of goitrogens in foods or relations; but still suffer the concern.
Indeed, this condition is related to the amounts of goitrogens being consumed by the population especially due to the rampant
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(legalization of cannabis) drug use[24]. Thus, presence of high iodine in food failed to prevent goiter, because the goitrogens
(calcium, magnesium, chloride, fluoride, nitrate, and cyanide) interact with the iodine and prevent its uptake by the body. On the
other hands, the goitrogens act by attacking the thyroid gland to diminish the role of the gland. Therefore, presence of goitrogens
in cannabis might elicit goiter or thyroid gland abnormalities in drug users [23].

Table 3. Iodine per goitrogens values determined in cannabis in Sokoto, Nigeria

Goitrogen type | I/Calcium | I/Chloride | I/Fluoride I/Nitrate | I/Cyanide
Seed 0.00315 0.533333 0.071111 0.049230 0.001362
Leave 0.0006792 1.214286 0.894737 0.841584 0.028333

Key: values are expressed as mean + standard deviation

Table 3 shows the iodine/ goitrogens ratio value found in cannabis abused in Sokoto, Nigeria. It expressed the linked between the
available iodine in the drug and the goitrogens constituents of the drug. The values are considerably higher than the values obtained
from a study in Ondo, Nigeria [23, 25]. They reveal the bioavailable iodine concentrations that are reserved for the thyroid gland
possible utilization.

Table 4. Concentrations of some antinutritional substances present in cannabis in Sokoto, Nigeria

Goitrogen type Phytate Flavonoids Saponins Tannins Oxalate
Seed 7.1+0.001 200.0+1.2 30.0+0.05 200.2+1.0 14.2+0.05
Leave 8.0+0.1 250.0+1.3 35.1+0.04 233.1£1.0 20.1+0.5

Key: values are expressed as mean + standard deviation

Table 4, shows the concentrations of some antinutritional substances, namely, phytate, tannin, saponins, and oxalate found in
cannabis drug being taken in Sokoto, Nigeria. The presence of these antinutrients could propel more effects on the cannabis users
(when care was not taken). Parable, oxalate forms insoluble salts that cause kidney stones, and also prevent calcium utilization.
Tannins reduces bioavailability of essential amino acids by making complexes; phytate inhibits enzymes (like trypsin, pepsin) and
also impedes bioavailability of several mineral element. Flavonoids impede the absorption of elements such as iodine, iron, and
zinc; and likewise, saponins hinders the vitamins A, E and fats uptake[26-30]. It is worthy to note, tannins revealed in this study
are similar to what was revealed [21] and phytate, saponins are lower than the revelations in the same study. Generally, from the
findings divulged in this study it is evident that the cannabis contains some factors such as antinutrients, and  goitrogens that
people need to be careful about them. The youth and adults that engage in substance abuse in the state especially with regards to
cannabis should shun the drug to safeguard their health.

4. Conclusion

Cannabis is a common drug of abuse among youths in Sokoto, therefore they are bound to have much health effects on the users
because of the chemical contents of the plant. This study has now revealed that, the cannabis contains chemical components such
as goitrogens (calcium, oxalate, magnesium, fluoride, chloride, nitrate, flavonoids), antinutritional factors (such as phytate, sapo-
nins, tannins) that are in significant levels and could in turn spur health problems to the users especially according to their status
of body development, longer life expectancy, and risky activities. Therefore, there is need to enlighten the public on the possible
effects of drug abuse in the state.
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