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Investigation on Glucose and levels of
Zn and Cu in Sera of Iraqi Males
addicted on Methamphetamine or
Tramadol

ABSTRACT

&ﬁa’dc‘czﬁc‘mx&is the most critical form of Addiction. It is a chronic

disease with a potential for fatality if not treated. In this work,
180 samples of male individuals were collected in this study.
They classified into three groups, groups: G1 who were healthy
control; G2 who was addicted to methamphetamine (meth); G3
who was addicted to tramadol (Tra). Each group consists of 60
heavy smokers’ Iragi male individuals in the age range of 18-43
years. The results showed a highly significant increase
(p<0.0001) in the level of Glucose of the two addicted groups in
comparison with the healthy group. A highly significant decrease
(p<0.0001) could be seen in the level of Zn of the two addicted
groups G2, G3 compared to the control group, while the level of
Cu of the two addicted groups were highly significant increased
(p<0.0001). Also, the results showed a highly significant
difference (p<0.0001) in BMI for the studied groups, G2, G3 in
comparison with the control group. All addictive individuals
under this study were at normal weight depending on their
BMIL.

© 2018 JASET, International Scholars and Researchers Association
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Addiction is defined as a chronic, mood
disorder classified by two Types of Addiction,
substance Addiction for example alcoholism,
drugs abuse and smoking, behavior Addiction
for example gambling, spending, eating,
social media and sexual activity. Drugs
Addiction is the most critical form of
Addiction. It is a chronic disease with a
potential for fatality if not treated. It is called
pain-killing drugs due to their action is
blocking the signal of pain between nerves in
the body (1). Addiction compounds included
morphine, codeine, heroin,
methamphetamines (meth), amphetamines,
cocaine, Tramadol (Tra) and marijuana (2).
Serious widespread medical and health
consequences associated with drug abuse
(Psychoactive drugs) involve neurotoxicity,
cardiovascular complications, impairment of
the immune system function, and many other
physiological effects (3). Drugs alter the way
people think and behave by disrupting
neurotransmission in the brain (4).
Endorphins and enkephalins are substances
secreted by the brain to relieve the pains of
the human body, they are similar in
composition to opioid derivatives. It makes
significant changes in the functions of the
body organs by influencing the workings of
the brain cells. This effect is done with the
help of the neuro- mediators, which are
formed from the amino acid (Tryptophan and
tyrosine) noradrenaline, adrenaline,
dopamine, serotonin, acetylcholine and
histamine whom transfer the psychological
effects that affect the work of cells, especially
in the synapses (4). Some drugs influence by
the pharmaceuticals that increase or
decreasing or even inhibiting biological
reactions. The neurotransmitters or vectors
would interact with the receptors forming a
complex. The receptors that are loaded by the

vectors interact directly with the nervous
system. Neurotransmitters are divided into
the nervous system according to the kind of
competition between them and the control
returns to the strongest. Which prevents the
movement of substances (5).This explains
why the consumption of a variety of drugs on
the basis of and the existence of two types of
receptors on the nerve cell wall membrane is
an active receptor interaction with the drug
leads to the effect of the drug, and static and
inactive receptors do not interact with the
drug, but drugs continuously lead to the
activation of static receptors that become
active receptors, leading to the need for the
individual to increasing doses of the drug to
cause the same effect, which was caused by
low doses in the previous

Glucose is the main source of energy for the
cells of the body. Hormones in the body aid-
controlled glucose level in the blood (6). Use
medications such as heroin, methadone, meth
and morphine are all linked with
hyperglycemia, also it has been found that
codeine causes the same effect (7,8).
Methamphetamines and other abused drugs
are very dangerous for addicts, especially
who have diabetes because this drug would
alter insulin activity and production hormone
due to the release of too much glucose in the
blood leading to a loss of appetite, and
depression, (9). Sweet foods are associated
with the acute linking of the endogenous
opiate B-endorphin in the brain that reduces
encephalin mRNA production that may be a
result of increased p-opioid receptor against.
There is some evidence that p-opioid against
related to sweet food ingestion may have
clinically analgesic functions. Clinically,
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sucrose is often given to preterm infants in
neonatal to provide analgesia for heel stick
for blood sampling (10). This practice is
based on evidence that sucrose solutions and
artificial sweeteners administered orally
reduce screaming and heart rate in children
with heel pricks, that the sweet taste of
sucrose or sweetener contributes to
analgesia, not the sugar itself (11). This effect
of opioid sweeteners is also due to the fact
that infants born to methadone-dependent
mothers did not have the analgesic response
because these infants were born with
tolerance to the mu-opioid as a result of
methadone chronic exposure (10,12)

Zinc is the second most important trace
element in the human body after iron which
has a catalytic and structural role as a co-
factor in Cu-Zn superoxide dismutase, it is
also necessary for the antioxidant defense
(13,14). In the central nervous system (CNS),
zinc works at the post-synapse level and
influences synaptic plasticity, hormone
release and nerve pulsation transmission,
and plays an important role in the figuration
and repair of the post-synaptic density
structure, a network of proteins that connects
the neurotransmitter receptors with the
intracellular signaling system and the
cytoskeleton. (15). The highest amount of
zinc in the body exists in the brain in a part
called the hippocampus as
metalloproteinase, a concentration of zinc of
10 - 300 pM can produce by activation of the
zinc-enriched fiber synapses (16), also it has
a neurotoxic effect when released at very high
concentrations (17). Zinc deficiency may lead
to depression symptoms, Attention Deficit
Hyperactivity Disorder (ADHD), learning and
memory problems, seizures aggression and
violence (18). Zinc has been a low

concentration in the sera for those who were
suffering from depression. This meant the
more depressed that means, lower in zinc
level which is a depression biomarker, Zinc
supplementation in humans has been shown
to have antidepressant effects, which
indicated that effective antidepressant
therapy should be accompanied by increasing
the Zn levels in serum. Reduced zinc related
to DNA damage increased inflammatory
condition (19) and performed as a decreasing
factor for malignant tumors expansion,
through its role as antioxidant, disorders
related with CNS impaired function such as
behavioral changes, emotional instability,
anxiety, aggressively, irritability (20,21),
socializing problems, impaired memory, and
learning, neurosensory changes, and
anorexia (22,23). Zinc has an important
function on mechanisms involved in opioids
addiction which occurs at the level of the
opioid receptors. Normal physiologic zinc
concentration prevents the binding of
specific agonists to p-receptors, while the &
and k receptors were resistant to this type of
inhibition, Fowler el al, proves that the
inhibition is determined by zinc ions on
ligand-binding to p-receptors and also by the
amino acids which existing on the receptor’s
structure which is responsible for it (24) .
Copper (Cu) plays a significant function in
human metabolism, it is fundamental for
keeping the strength of the skin, blood
vessels, and connective tissue in the body. A
Cu perform an important role in the
manufacture of myelin, melanin and it is
keeping thyroid gland and neurologic
systems functioning normally (25). Copper
can act as an antioxidant and a pro-oxidant.
Free radicals happen naturally in the body
and it can harm cell walls, and react with
genetic items, and participate in the increase
of health problems and diseases. As an
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antioxidant, Cu neutralizes free radicals and
may reduce or help prevent some of the
damage of them which may cause (26). At
some times when copper acts as a pro-
oxidant, it will raise free radical damage and
it causes the development of Alzheimer’s
disease (27). It is important to Maintain the
suitable dietary balance of Cu, along with
other minerals such as zinc and manganese.
There is a particular degree of contrariness
between zinc and copper at the level of
biological function that zinc deficiency has
more clearly in abuse addicts, as decreased
zincin serum and increased intraerythrocytic
copper in heroin users (28,29).

Anthropometric is a measurement body of
the human in terms of the dimensions of
adipose tissue, muscle and bone. It is essential
to measure subcutaneous adipose tissue
because individuals with great values are
described to be at enlarged risks for diabetes
mellitus, hypertension, gallstones, arthritis
and cardiovascular disease and some forms of
cancer (30) including values of age, body mass
index (BMI), waist circumference (WC), waist
to a height ratio (WHtR) Height and weight
scales  respectively. Waist and  hip
circumferences were measured with a
measuring lap placed 1cm below the
umbilicus and at the iliac crest, respectively
Body mass index (BMI) was calculated as in
the following equation (31) BMI (kg/m2) =
weight kg / height m2 Waist-to-Hip Ratio
(WHR) was calculated by dividing waist (cm)
to hip (cm) WHR=waist (cm)/Hip (cm) (32)
Waist-to-Height Ratio (WHLR) was calculated
by waist (cm) to height (cm) WHLR= Waist
(cm)/High (cm) The normal range of BMI was
reported between 18 to 24.9 kg/m2, while
lower than 18.5 kg/m2 suggested that the
person is underweight, and with BMI between

25-299 kg/m2 was categorized as
overweight and those having BMI 30 kg/m2 or
more were categorized as obese persons.

All the addicted groups were collected from
the Ibn-Rushed Hospital and toxic laboratory
in the Forensic Medicine Department, from
one year 1st June 2018 to 1st June 19, 2019,
180 Iraqi male individuals divided into 60
ones addicted to methamphetamine and the
60 others addicted to Tramadol. A detailed
history was obtained from each one. sixty
(60) non-addicted healthy subjects serve as
the control group participate in this study
and they judge to be healthy according to
their history and physical examination. All
individuals were heavy smokers Exclusion
criteria were any disease e.g. diabetic, blood
pressure, retinopathy, neuropathy,
cardiopathy, and any inflammation that was
registered for any subjects under this study.

The concentration of serum glucose was
calculated wusing a colorimetric enzyme
method using a Biosystems kit (GOD-POD)
(178).

Flame atomic absorption spectrophotometry
was used of trace elements measurement in
the serum. Hallow cathode Lamp (HCL) made
of the same metal to measure this light that
passes through the flames containing free
metal atoms that absorb part of the light
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intensity reaching the recorder is directly
proportional to the concentration of free
atoms in the flames reflecting the
concentration of the metal in the solution.
Dilution of one milligram per litter (10 ppm)
of Cu or Zn stock solution with deionized
water to achieve the following concentration
of zinc and copper standard solution 0.0; 0.4;
0.8;1.2;1.6; 2 ppm.

Results and Discussion

The results for fasting serum glucose (FSG)
listed in Table 1, It's levels for the three

studied groups (G1,G2,G3) were recorded at
(5.018+0.4808mmol/L),(9.654+0.934mmol/
L), (7.327+£0.6238mmol/L) respectively.The
results revealed a high significant difference
(p<0.0001) among all the studied groups,
group addicted on Meth (G2) show a high
significant increase (p<0.0001) in compare
with the two other groups G3, G1(the
addicted on Tra group and control group)
Figure 1. At the same time, a high significant
increase (p<0.0001) in FSG level was noticed
between Tra addictive and control group.

Table 1. The level of Fasting Serum Glucose for the three groups G1,G2,G3 .

Fasting

Serum
Groups Glucose

(mmole/l

)
MeantSD SE p-value

Table Column Head

Table column subhead Subhead Subhead

Control  5.018+0. 0.08778  0.0001°
(GD 4808
N=60

More table copy?

Addicted 9.654+0. 0.1705 0.0001">
on Meth 934

(G2)

N=60

Addicted 7.327+0. 0.1139 0.0001°¢
on Tra 6238

(G3)

N=60

a: p value between G1vsG2vs G3, b : p value G1vs G2, c : p-value G1 vs G3
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Mean+SD FSGlevel mmole/l

G1 G2

= Control (G1)
m Addicted on Meth (G2)
Addicted on Tra (G3)

G3

Figure 1 Values of serum Glucose for the studied groups.

These results in this study agree with other
study that found an increasing in both fasting
serum glucose and fasting insulin levels in
opium addicted rabbits, their FSG was
significantly higher compared to that of the
non-addicted ones (33). In a study conducted
on conscious dogs, intravenous morphine
infusion had dual effects, low dose (2 mg / h)
did not change blood glucose, but high doses
(816 mg / h) induced hyperglycemia
following increased glucose production in the
liver and decreased peripheral glucose
clearance These results were due to
increased epinephrine levels, glucagon. Such
effects were also observed due to the
increased opioid amount. In addition, the
increased use of glucose and the reduction of
hepatic gluconeogenesis following activation
of peripheral opioid p-receptors and
modification of the genes involved in the
metabolism of glucose are among the
suggested mechanisms (34). The reduction of
two-hour postprandial glucose in diabetic
addicts. It may be due to reduce gastric
emptying due to activation of the p-opioid
receptor and subsequently delayed intestinal
glucose absorption (35). In addition, the

presence of underlying diseases and likely
effects of medicinal products taken by the
subjects may also come into play. In some
studies, hyperinsulinemia and impaired
glucose metabolism were close to what
occurs in type 2 diabetes, despite normal
levels of glucose in opium addicts (36) When
experimenting with mice, researchers found
that brain circuits that play a role in the
search for food may interfere with those key
factors in drug use. The researchers also
found that The food and drugs administration
(FDA) approved drugs for the treatment of
obesity and diabetes, which activates
receptors called peptide-like peptides similar
to cocoons (GLP-1), can reduce the desire to
search for cocaine, thus reducing relapse
after quitting take drugs. The hormone (GLP-
1) is a hormone secreted in the body as a
natural reaction to eating meals, to maintain
the balance of glucose, and this hormone
lowering the level of glucose in the blood by
stimulating the secretion of insulin from beta
cells in the pancreas, and reduces the
movement of the intestine. The results
showed that those drugs significantly
reduced the passion. Mice that have been
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addicted to cocaine and narcotic drugs - in the
search for drugs, as well as reduced rates of
relapse and withdrawal symptoms after
taking off drug use Although drugs may
temporarily reduce blood pressure, they only
increase blood glucose and most blood fats.
Moreover, its long-term use has negative
effects and therefore worsens diabetes, blood
lipid abnormalities and high blood pressure.
(37,38). The present study proved that
addiction on Meth or on Tra would increase
the serum glucose level and the Meth is more
effective than the Tra in occurring
hyperglycemia for addiction on them. In the

Table 2. The value of Zn, Cu and Cu/Zn

other hand it was noticed that this increase
in glucose level is affected by increasing the
duration of addiction and the dose of drugs

Comparison of Trace Element (Cu and Zn)
in Addicted people and Controls

In Comparison of trace elements between
addicted groups (G2 ,G3) and control group
(G1) the result indicates that there was a high
significance difference between the studied
groups (p=0.0001) for each of Zn, Cu and the
Cu/Zn as shown in Table 2

paramet | Control | Addicte | Addicte Table Table Column Head
er (G1) don donTra Head
N=60 Meth N=30
N=60 (G3)
(G2)
MeantS | Mean+S | Mean*S Table column Subhead Subhead
D D D subhead
Zn 0.5023+ | 0.204+0 | 0.2421+ copy More table copy=
0.05624 | .03201 0.0338
Cu 0.6905+ | 0.8893+ | 0.8338+
0.0563 0.0458 | 0.0525
Cu/Zn | 1.389+0 | 4.489+0 | 3.535%0
.641 .8858 .7065

p-value were 0.0001 for all groups

Zinc acts at the post-synapse level within the
central nervous system (CNS) and influences
synaptic plasticity, hormone release and
nerve impulse transmission (39). The brain is
one of the organ s with a high concentration
of Zn+2, since it contains about 1.5% of the
estimated 2 to 3 g of zinc in the human body
(40). Research of both humans and animals
have shown reduced serum zinc under
conditions of opioid administration. (41). A
very important component of zinc behavior
on mechanisms involved in opioids addiction
takes place at the level of the opioid

receptors, Physiologic zinc concentration
inhibits the binding of multiple agonists to p-
receptors; & and k receptors were fairly
resistant to this form of inhibition (42).
Another
inhibition determined by zinc ions on ligand-
binding to p-receptors and identifies the
amino acids that are responsible for it in the
receptor structure. Such agonist binding
inhibition entails a decline in both receptor
affinity and binding sites and is due to the
interaction of zinc with essential SH-groups
in the opiate receptor structure. In brain sites,
the hippocampus has high zinc contents (43).

research demonstrates the
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Also in the present study, It observed that the
addicted persons G2, G3 have declined the Zn
concentration and raised Cu concentration in
serum in comparison to control group (G1). It
is very important to calculate Zn/Cu ratio
which is essential for proper of human
organism and clinically more sensitive and
reliable marker than determination of either
of these trace metals (44). because Zn can
complete with Cu in the small intestine and
interfere with its absorbance (45). A though
Cu and Zn have an important role in
functioning of CNS and associated with
neuropsychiatric disorders (39). Also it
noticed that the conc of Zn in Addictive
persons G2, G3 was decreased compared with
control group (G1). Serum Zn conc in Meth

users(G2) were reported to be lower than the
Tra users (G3). At the Same time Cu conc in
Addictive persons (G2, G3) was increased
compared with control group(G1). Serum Cu
conc in Meth Addicts(G2) was higher than Tra
Addicts (G3) . In the other hand it noticed a
increasing in the value of Cu/Zn ratio by
increasing both the duration of addiction and
the dose of drugs.

Anthropometric Measurements

The mean +SD values of age, body mass
index (BMI), waist circumference (WC),
waist to a height ratio (WHtR) and Age

percentage for all the studied groups, Table
3.

Table 3. Demographic characteristics of the four groups under study

G1 G2 G3
Parameters

Age(year) 27.87+6.078 27.4+6.284 28.43+6.69
19-29 years 28(46.6%) 27(45.0%) 28(46.6%)
30-40 years 22(36.7%) 22(36.6%) 22(36.7%)
41-50 years 10 (16.7%) 11 (18.4%) 10(16.7%)
BMI kg/m? 21.5+1.158 18+1.493 20.01+1.89

WC(cm) 83+4.23 72+1.196 75£2.029
WHR 0.462+0.022 0.4010.05 0.4218+0.01

Control G1 (60), Addict on Meth (G2) N=60, Addict on Tra (G3)
to height Ratio.

[t was reported that the risk factor in subjects
increased about seven times than healthy
weight, also it increases by a threefold with
overweight subjects (46). On the other hand,
it was found that the distribution of body fat

N=60, BMI: body mass index, WC: waist Circumference, WHtR: Waist

considers an important factor of increased
risk of diseases . Most addicts lost their jobs
and had to pay extra costs to get their drug,
which resulted in malnutrition and vitamin
deficiency for the opioid users. (47). Divsalar
et al, Found that the use of opioids suppresses
appetite and reduces weight in many cases,
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therefore, in some studies the reduction of
lipids may be due to weight loss or nutrient
deficiency not due to the direct effect of
opium (48) .
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