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Abstract: The obesity epidemic has turn into a major health threat worldwide and extensively responsible for the
increased incidence of many diseases such as diabetes, cardiovascular disease and certain types of cancer. Excessive food
intake along with the insufficient physical exercise is the basic impetus for this development. The aim of the present
study is to evaluate the serum levels of leptin, zinc and tryptophan (TRP) in obese and non-obese subjects, which play
major role in obesity. With the verbal and written consent eighty men were identified from the various areas of Karachi,
Pakistan. The socio-demographic data including; age, body mass index (BMI), education and residence, of participants
was collected. After providing informed consent, fasting blood samples were taken and serum was collected. The serum
concentration of leptin, zinc and TRP were analyzed by ELISA (Enzyme-linked immunosorbent assay), FAAS (Flame
atomic absorption spectrophotometer) and HPLC (High performance liquid chromatography) respectively. Results
showed that levels of leptin were increased in obese than non-obese subjects significantly. On the other hand levels of
zinc and TRP were significantly decreased in obese than non-obese subjects. Furthermore, there was a positive
correlation found among leptin, zinc and TRP with obesity. Based on these facts the involvement of leptin, zinc and TRP
with obesity will be discussed.
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INTRODUCTION

Obesity has become recognized as a worldwide health
threat and a major public health challenge. There is
currently a lack of simple and effective therapies or
preventive treatments against obesity and the mechanisms
involved in the onset of diet-induced obesity remain
unknown. Studies have evident that altering the strength
or sensitivity to the hedonic attractiveness of food (Meye
and Adan, 2014), availability of food (Monteiro et al.,
2013), learned preferences (Berthoud and Zheng, 2012),
or signaling from the gut (Hellstorm, 2013) may be
involved in initiating diet induced obesity.

Leptin resistance is a hallmark of obesity (Coppari and
Bjorbaek, 2012; Mayers et al., 2012). Leptin is a hormone
which is derived by gut and adipose tissue, involves in
regulation of various biological functions and processes,
including energy intake and expenditure, body fat,
neuroendocrine system, autonomic function, and insulin
and glucose balance (Confavreux et al., 2009). The most
well-known effect of leptin is to regulate body weight and
energy balance (Wang et al., 1996). Leptin is found to be
generally low in the circulation of lean individual and
high with adiposity (Considine et al., 1996; Ostlund et al.,
1996), and directly linked with body mass index (BMI)
(Monti et al., 2006; Tsuneyama et al., 2016; Wali and
Wali, 2016).Individuals with obesity or high BMI have
increased concentration of leptin in the circulation, but
insensitive to endogenous leptin or leptin resistance
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(Considine et al., 1996; Lissner et al., 1999), which may
be caused by decrease in the effectiveness of leptin
receptors to transport circulating leptin into the central
nervous system (CNS) (Caro et al., 1996; Bjorbaek et al.,
1999).Conversely, in individuals with anorexia nervosa
percent body fat is low which is correlated with low levels
of serum leptin in the circulation when compared to
normal individuals (Grinspoon et al., 1996; Holtkamp et
al., 2003; Riccioni et al., 2003).

Zinc is an essential micronutrient that functions as an
anti-inflammatory and anti-oxidative agent (Bao et al.,
2010) and is very reproachful for many functions of the
brain (Standstead et al., 2000; Chi et al., 2008). Extensive
studies indicate low levels of zinc affect many functions
of the brain related to development of the brain and
produced neuropsychological symptoms (Keller et al.,
2001; Takeda and Tamano et al., 2009; Azab et al., 2014;
Lang et al., 2015). Studies showed that obese (Marreiro et
al., 2006; Tungtrongchitr et al., 2003) and major
depressed (Maes et al., 1994; 1997) individuals have low
serum or plasma zinc concentration. This alteration is
associated with redistribution of zinc among various
tissues and zinc redistribution in obesity appear to be
mediated at least partially by inflammatory cytokines
(Gaetke et al., 1997) which may provoke apoptosis and
endothelial cell dysfunctioning (Bao et al., 2010; Parsad
etal., 2007).

Obesity is considered to be an outcome of increased
caloric intake (ingestion of all constituents of food,
including carbohydrates, lipids, and proteins) and
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decreased substantial activity. Greater protein intake is
related with the availability of amino acids such as the
essential amino acid tryptophan (TRP), a substrate for the
synthesis of serotonin and melatonin, both of which are
implicated in the regulation of satiety and caloric intake.
Though, morbidly obese persons have been found to have
decreased, rather than increased, TRP levels (Brandacher
et al., 2006; Nduhirabandi et al., 2012). This finding may
be explained by the conversion of TRP to kynurenine,
with tryptophan 2,3-dioxygenase and indolamine 2,3-
dioxygenase acting as the rate-limiting enzymes of this
pathway (Moffett and Namboodri, 2003).

The present work is aimed to evaluate the serum levels of
leptin, zinc and TRP in obese and non-obese subjects.

MATERIALS AND METHODS

Subjects

Forty non-obese and forty obese selected men (from 19 to
28 years) were engaged in the present study, which are
resident of various areas of Karachi (North Karachi,
Gulshan-e-Igbal, Gulshan-e-hadeed, Nepa Chorangi,
Nazimabad), Pakistan. Obesity was defined as BMI of >
25kg/m®. The study protocol and procedures were
approved by institutional ethics committee and, in
accordance with the ethical standards of the Helsinki
declaration, all participants gave informed consent for
their participation.

Individuals engaged in this study have answered a
questionnaire during face to face interview. Information
was collected on demographic variables, smoking,
nutritional supplementation, personal medical history,
family history and medication use if any. Exclusion
criteria included cigarette smoking, vitamin-mineral
supplements and/or any other nutritional supplements, the
use of oral contraception in a diet based weight-loss
program.

Sample collection and biochemical Estimation

After providing informed consent, fasting blood samples
(once for a study) were drawn from patient’s arm with
intravenous infusion under the hygienic environment to
avoid contamination. Serum was collected from blood and
then frozen at —40° until the analysis of leptin, zinc and
TRP. The techniques were used for research purpose
HPLC (High performance liquid chromatography) for
finding out TRP levels and FAAS (Flame atomic
absorption flame spectrophotometry) for zinc level
determination and ELISA (Enzyme-linked
immunosorbent assay) for leptin levels.

HPLC analysis

Serum samples were extracted and the levels of serum
TRP were determined by HPLC-EC (Haleem et al.,
2009). A5 um Shim-Pack ODS separation column of 4.0

mm internal diameter and 150 mm length was used.
Separation was achieved by mobile phase containing
methanol (5%), octyl sodium sulfate (0.03%) and EDTA
(0.0035%) in 0.1 M phosphate buffer of pH 2.9 at an
operating pressure 2,000-3,000 psi on Shimadzu HPLC
pump. Electrochemical detection was achieved on
Shimadzu L-ECD-6A detector at an operating potential of
+08to 1.0V

FAAS analysis

Serum samples were diluted with 2% nitric acid and the
levels of the serum zinc were determined by FAAS
(Naureen et al., 2014).

ELISA

Leptin serum samples were determined by ELISA. The kit
for serum leptin (Friedman and Halaas, 1998) was
obtained from BioSource Europe S.A.

STATISTICAL ANALYSIS

Data on levels of leptin, zinc and tryptophan of obese and
non-obese groups were analyzed by Paired sample t-test.
The association among serum levels of leptin, zinc and
tryptophan of non-obese and obese was analyzed by Two
way ANOVA. Values of P<0.05 were considered as
significant.

RESULTS

The demographic characteristics including sex, age group,
BMI, education and residence of the 80 men engaged in
the present study was collected (table 1).

Table 1: Socio-demographic characteristics of study
population (n=80).

Characteristics Non-Obese | Obese

Sex Male Male

Age (Years) 19-28 40 (100) 40 (100)
Body Mass Index (Ka/m?) | 19.11+3.15 | 35.60+2.31
Education

>12 years 12 (30) 19 (47.5)
<12years 28 (70) 21 (52.5)
Resident Urban Urban

Data presented as mean + SD or number (%).

The serum levels of leptin (figl), Zinc (fig 2) and TRP
(fig 3)in obese and non-obese subjects analyzed by Paired
sample t-test showed that the levels of leptin were
significantly (t=42.23 df=39 P<0.05) increased, while
levels of zinc(t=19.53 df=39 P<0.05) and TRP(t=24.09
df=39 P<0.05) were significantly decreased in obese than
non-obese subjects.
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Fig. 1: The serum levels of leptin in obese and non-obese
subjects. Values are means + S.D. (n=40).
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Fig. 2: The serum levels of zinc in obese and non-obese
subjects. Values are means + S.D. (n=40).

The association among serum levels of leptin, zinc and
TRP of non-obese and obese was analyzed by Two way
ANOVA (table 2)showed that significant effect of obesity
(F=364.73df=1,234 p<0.05), serum levels of leptin, zinc
and TRP (F=4042.70df=2,234 p<0.05) and interaction
among obesity and serum levels of leptin, zinc and TRP
(F=364.82df=2,234 p<0.05). Post-hoc analysis by Tukey’s
test showed that serum levels of zinc were significantly
higher than leptin and TRP in both non-obese and obese
subjects.
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Fig. 3: The serum levels of tryptophan in obese and non-
obese subjects. Values are means + S.D. (n=40).

Table 2: Serum levels of leptin, zinc and tryptophan in
non-obese and obese subjects.

Leptin Zinc Tryptophan
(ng/ml) (ng/ml) (ng/ml)
Non-obese | 12.09 664625 | 9.063"
+1.79 +48437.47 | +0.97
Obese 40.39 357575 | 431"
+3.98 +89396.23 | +0.60

Values are + SD. Differences in *vs**, **ys+ are significant
(P<0.05).

DISCUSSION

Recent evidence suggests that sufficiency and deficiency
of some biomolecules are related to obesity. Human
obesity is associated with higher circulating leptin (Haque
et al., 2003, 2012) resulting in leptin resistance. A role of
leptin in the regulation of BMI is well documented
(Tsuneyama et al., 2016; Wali&Wali, 2016). A number of
studies show that information on adipocytes metabolism
and body weight to the appetite center in hypothalamic
region of the brain is communicated by leptin. A decrease
in appetite and increase in energy expenditure was
observed in leptin deficient ob/ob mice when treated with
recombinant leptin. (Campfield et al., 1995; Weigle et al.,
1995). The present studyshows that higher BMI (table 1)
is directly proportional to higher leptin levels (fig 1 and
table 1) suggests the relationship between leptin and BMI
is significant and is associated with the relationship of
leptin to total body weight as BMI and fatness.

Zinc, an essential trace element is found to be closely in
relation with BMI. Studies have shown that low intake of
zinc and low serum levels of zinc are associated with an
increase prevalence of obesity (Considine et al., 1996).
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Studies have explored the relationship between leptin and
zinc and demonstrated that leptin secretion critically
affect zinc (Singh et al., 1998). The hippocampus which
is enriched in glucocorticoid receptors, in this region
deficiency of zinc elicits the neurochemical and
metabolical changes (Takeda et al., 2008; Tamano et al.,
2009).

A role of leptin in hypothalamic-pituitary-adrenal (HPA)-
axis functioning emerged because leptin-deficient (ob/ob)
mice was found to hyper-secrete corticosterone (DeVos et
al., 1995; Slieker et al., 1996) and chronic administration
of leptin corrected the hypercorticosteronemia in these
rats (Stephens et al., 1995; Arvaniti et al., 2001). The HPA
axis was also found to be hyperactive in db/db mice
(Chen et al., 1996) with mutation in the leptin receptor
but hypersecretion of corticosterone in db/db mice was
not corrected by administration of leptin, suggesting that
normal functioning of leptin receptors is essential for the
expression of its effect on the HPA-axis (Haleem,
2014). In our present findings, we observed, that low
levels of zinc substantially increased leptin production
(figl and 2; table 2), suggesting obesity has inverse feed
back on HPA-axis to decreases the serum concentration of
zinc and increases concentration of leptin. These results
suggest that increased levels of leptin and decreased
levels of zinc are also linked to neuropsychological
symptoms such as increase in depressive like behavior
(Keller et al., 2001; Jin et al, 2008; Takeda and Tamano et
al., 2009; Azab et al., 2014; Lang et al., 2015).

In the biosynthesis of serotonin, 5-hydroxytryptophan (5-
HTP) is the intermediate metabolite of the essential amino
acid L-TRP (Timothy and Birdsall, 1998). Serotonin (Jans
et al., 2007) and TRP (Ashley et al., 1985; Gatti et al.,
1993) deficiency is well-known to be associated with
onset and development of depression, indicating that the
deficiency of serotonin and TRP in obese mice might
explain the depressive moods associated with obesity.
Kim et al.(2013) have proposed that circulating serotonin
levels can be lowered by obesity. However plasma levels
may be better surrogate biomarkers for mood change in
obesity than brain serotonin levels in terms of tissue
accessibility. The present study (fig 3, table2) is consistent
with the previous studies (Ashley et al., 1985; Gatti et al.,
1993) that showed low levels of TRP in obese individuals.

An impaired CNS action of leptin (Yamada et al., 2011)
and zinc (Watanabe et al., 2010) is also reported in
depression with obesity. The circulating serotonin reduces
leptin secretion via its receptors on the adipocytes (Stunes
et al., 2011) indicating a role of peripheral serotonin in
leptin expression/secretion. It has been reported that in the
brain stem and hypothalamus of obese mice serotonin
metabolism is increased following administration of leptin
when compared to lean mice (Harris et al., 1998),
suggesting that serum levels of leptin and TRP (fig 1 and

3; table 2) are inversely proportional in obesity and
depression as well. Apart from that, zinc plays a vital role
in TRP production (Pearson et al., 2006).

In conclusion, the present study suggests, that
interdependency of serum levels of leptin, zinc and TRP
on one another and their disturb levels may cause obesity.
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