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Abstract:

Insulin resistance and relative lack of insulin factors lead to persistence of increased blood sugar level which
contributes to the causation of diseases including cardiovascular diseases, stroke, chronic kidney diseases, and
peripheral artery diseases.However, according to our knowledge, there is a lack of sample study in
Bundelkhand region regarding the relationship of Body Mass Index (BMI) with uric acid and Random Blood
Sugar (RBS).We have taken the criteria of WHO to divide the subjects into groups. Therefore, in the present
study, we have taken the opportunity to investigate the relationship of BMI with uric acid and also with RBS in
this pilot study. We observed marked significant difference in the mean values of BMI, RBS, and uric acid when
compared between leprosy subjects and control subjects. Comparison of Ideal BMI with either overweight BMI
or obese BMI participants of the controls group, we observed an insignificant in their RBS levels in the present
study. Overweight and obese BMI subjects belonging to leprosy subjects showed a drastic increase in the RBS
levels when compared with Ideal BMI subjects respectively.Our pilot study indicates that there is a strong
association between overweight BMI and RBS and uric acid respectively among leprosysubjects in Bundelkhand
region.In addition we also conclude that uric acid may potentially serve as a novel indicator for identifying
patients with hyperglycemia.
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. Introduction:

Leprosy is a chronic, progressive bacterial infection caused by the bacterium Mycobacterium leprae
[1]. It primarily affects the nerves of the extremities, the skin, the lining of the nose, and the upper respiratory
tract [1,2]. Insulin resistance factor leads to persistence of increased blood sugar level which contributes to the
causation of diseases including cardiovascular diseases, stroke, chronic kidney diseases, and peripheral artery
diseases [2-4]. About three percent deaths in India in 2016 are as result of diabetes, which is up from one
percent of all deaths in 1990 [5]. Apart from hereditary factors, research through the decades have accounted
high Body Mass Index (BMI) [6,7], dietary factors due to industrialization [8], and tobacco use [9] were the
most important risk factors for the development of leprosy. Moreover, reports have also demonstrated that
individuals who reduced body weight through exercise had a better glycemic control during the period of study
[10,11].

Physiologically uric acid is a catabolic product of purine nucleotides and is excreted in urine [12]. The
other causes for high uric acid (hyperuricemia) are high fructose diet intake, fasting or rapid loss of weight, and
while correcting low zinc by supplementation [12-14]. Increase in the concentration of uric acid has a close
correlation to the mechanism of underlying renal function [12,13].According to a report, it has been reported
that excessive uric acid was observed due to the accumulated fat molecules in adipose tissues in overweight and
obese individuals [15-18]. These studies [12-18] may provide a possible mechanism for the association between
BMI and uric acid. So far studies have shown the association between BMI and uric acid is wellestablished,
BMI is an important modifiable risk factor for hyperuricemia in developed countries[15-18]. Lately, in some
reports it has been demonstrated that uric acid is also said to be the risk factor for the initiation of leprosy
[19,20]. Though the literature has been shown the relationship between BMI and uric acid, but it has clearly
mentioned whether increase in uric acid occurs first or the initiation of leprosy. Interestingly, Bedir et al says
that leptin hormone might be the regulator of uric acid concentrations in humans [21]. Studies have also shown
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that the possible association of leptin towards the development of overweight and further obesity in an
individual [22,23]. Leptin is also shown to be a risk factor the development of leprosy in humans [24,25].
Considering the connecting from the studies [19-25] it is not coincidental to say that BMI, uric acid, and leprosy
are inter-related to each other.

However, according to our knowledge, there is a lack of sample study in Bundelkhand region regarding
the relationship of BMI with uric acid and RBS.Therefore, in the present study, we have taken the opportunity to
investigate the relationship of BMI with uric acid and also with RBS in the pilot study.

Il.  Materials & Methods:

Our study consisted of fifty healthy subjects and fifty leprosy subjects from the out-patient department
at the Department of Skin & V.D. of MLB medical college, Jhansi. All subjects completed the physical and
blood examinations performed from March to April 2019.A physical examination was performed on all subjects
by a qualified doctor per established standard methods. Weight and Height was obtained of the participants of
the study after informed written consent from all the study group subjects. BMI was calculated by dividing body
weight (kg) by the square of height (m?). Using diagnostic criteria for obesity in BMI for Asian populations
recommended by the WHO [26], we categorized BMI into three categories: Ideal BMI (18.5-24.9 kg/m?),
overweight (25-29.9 kg/m?), and obese (>30 kg/m?).Exclusion criteria were type 1 diabetes individuals, less than
five years of known duration of leprosy, and with complications. Inclusion criteria for healthy controls were
non-diabetic, not taking supplementations, and having no other complications.Fasting venous blood (5ml) were
drawn into EDTA and plane vials with a disposable syringe & needle, under all aseptic conditions. Serum was
separated by centrifuging the blood at 3000 rpm for 20 minutes. Samples were stored in aliquots at -20° C until
assayed. Blood sugar was estimated by glucose oxidase peroxidase end point method with the kit obtained from
Transasia Biomedicals. Uric acid is estimated by uricase end point method with kit obtained from Autospan
laborartories.

Statistical analysis:

All the biochemical parameters mentioned were measured in plasma and serum of leprosy and control
subjects respectively. All the values obtained were expressed as mean + S.D. The statistical analysis of the
results was carried out by unpaired ‘t’ test between two groups. One Way Analysis of variance (ANOVA) was
used when the analysis was between more than two groups. Pearson correlation was used to test the correlation
between two parameters. P <0.05 was considered significant.

I11.  Results:

Table 1 shows the mean values of age, BMI, RBS, and uric acid in both the groups of the present study.
We observed insignificant difference in the age when compared between leprosy subjects and control subjects.
On the other hand, observed marked significant difference in the mean values of BMI, RBS, and uric acid when
compared between leprosy and control subjects. Figure 1 shows the different RBS mean values observed in
three different leprosy subjects and control subjects placed according to ideal BMI, overweight BMI, and obese
BMI participants respectively. Comparison of Ideal BMI with either overweight BMI or obese BMI participants
of the controls group, we observed an insignificant in their RBS levels in the present study. Overweight and
obese BMI subjects belonging to leprosy subjects showed a drastic increase in the RBS levels when compared
with Ideal BMI subjects respectively (P<0.001). Figure 2 shows the different uric acid mean values observed in
three different leprosy subjects and control subjects placed according to ideal BMI, overweight BMI, and obese
BMI participants respectively. Comparison of Ideal BMI with either overweight BMI or obese BMI participants
of the control group, we observed an insignificant in their uric acid levels in the present study. Overweight and
obese BMI subjects belonging to leprosy subjects showed a drastic increase in the uric acid levels when
compared with Ideal BMI subjects respectively (P<0.001). In the leprosypatient group positive correlation was
observed between overweight BMI and RBS of respective subgroup subjects (Table 2). Similar positive
correlation was observed between overweight BMI and uric acid of respective subgroup subjects. In the control
group patient group (Table 3) negative correlation was observed between obese BMI versus uric acid. Rest of
the correlation we did not observe significant association between the variables of Ideal BMI and overweight
BMI.

IV.  Discussion:

The present study showed a marked significant difference in uric acid levels of the leprosy subjects
when compared with control subjects. In addition, the study also showed a positive correlation between uric acid
and with the overweight BMI subjects. In the literature few studies have shown the association of uric acid with
that of BMI corroborated with the present study results [13-16]. Numerous epidemiological studies have also
shown a positive correlation between BMI and increased uric acid levels [27,28]. Studies reported that subjects
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having overweight have shown increase in uric acid levels and the levels are strongly related overproduction and
a decrease in uric acid excretion [18]. Another study inferred the increase in uric acid levels to elevated plasma
free fatty acids induction into the liver and thus uric acid is produced in large quantities by activating the uric
acid synthesis pathway [16,29,30]. Extrapolation of the data speculates on the possible mechanisms, which may
explain the relationship between uric acid and BMI. Physiologically uric acid is a catabolic product of purine
nucleotides and is excreted in urine [12]. Uric acid is increased during the destruction of cells generally. The
other causes for hyperuricemia are high fructose diet intake, fasting or rapid loss of weight, and while correcting
low zinc by supplementation [12-14]. Increase in the concentration of uric acid has a close correlation to the
mechanism of underlying renal function [31]. Therefore, the increase in uric acid should involve the factors such
as excessive production or deficient excretion. However, our thought differs from these studies
[14,18,27,28,31]. It is clearly demonstrated in previous reports that hyperglycemia induces superoxide in the
diabetes affected individual [32,33]. Superoxide radical inhibits glyceraldehydes-3-phosphate dehydrogenase
enzyme, which leads to the accumulation of substrates above glyceraldehydes-3-phospate in the glycolysis
pathway [34,35]. Therefore, glucose-6-phospahte that has been accumulated is converted to the ribose-5-
phosphate through hexose monophosphate pathway [12,34]. This ribose-5-phosphate is the initial substrate for
the formation of purine nucleotides. When the production increases irrespective of the need, then these
excessively produced nucleotides catabolism to yield uric acid. Moreover, we consider the effect of significant
interaction of overweight BMI with uric acid was a risk factor for elevated uric acid in overweight individuals
but not a predictor among ideal and obese BMI participants.

Significant difference was observed in blood sugar levels when compared between ideal BMI and
overweight BMI subjects and Ideal BMI and obese BMI subjects in leprosy group. It is evident that diabetes is a
disorder characterized by hyperglycemia due to insulin resistance or relative lack of insulin in the body [1].
Insulin resistance is commonly seen in overweight and obese individuals even when they are not diabetic as
such individuals develop enhanced oxidative stress due to hyperglycemia [36]. Oxidative stress release nuclear
transcription factors that cause serine phosphorylation instead of tyrosine phosphorylation and induce insulin
resistance [34].

The other important function of uric acid is its antioxidant property [12]. Antioxidants are the
molecules that counteract the effects of free radicals which are mostly prominently produced during the
metabolism of bio-molecules. Pertaining to the present study in the leprosypatient group positive correlation was
observed between overweight BMI and RBS. In the control group patient group negative correlation was
observed between obese BMI versus uric acid. At first it was seems to be contradictory but as it is evident in
literature that hyperglycemia induces free radical production [12,31,33-36], to combat the free radicals, it is a
compensatory mechanism to enhance the production of uric acid. It is therefore inferred that increase in uric
acid is due to the increase in free radical production.

V.  Conclusion:

Our pilot study indicates that there is a strong association between overweight BMI and RBS and uric
acid respectively among leprosy subjects in Bundelkhand region.In addition we also conclude that uric acid may
potentially serve as a novel indicator for identifying patients with hyperglycemia. Therefore, further studies are
warranted to determine the different roles of BMI, uric acid, and hyperglycemia involving leprosy subjects on a
large scale.
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Table 1: Findings in patients with leprosy and healthy control groups

Variable LEPROSY subjects (n=50) Control subjects (n=50) P- value
Age (years) 49.9+7.2 49+4.7 NS
BMI (kg/mt®) 28.1+4.2 24.142.3 S
RBS (mg/dL) 189.749.4 11946.8 S
UA (mg/dL) 8.1+1 5.3+0.6 S

Note: leprosy: Type 2 Diabetes Mellitus; BMI- body mass index, Random Blood Sugar (RBS), UA-Uric Acid,
S-Significant (<0.05), NS-Not Significant (>0.05)

Table 2: Pearson correlation in three different subgroups of leprosy group

Parameter Random Blood Sugar Uric acid

Pearsonr P value Pearson r P value
Ideal BMI 0.1680 =0.690 -0.2576 =0.53
Overweight BMI 0.6199 <0.05 0.3251 <0.05
Obese BMI 0.2161 =0.50 0.2648 =0.18
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Table 3: Pearson correlation in three different subgroups of control group

Parameter Random Blood Sugar Uric acid

Pearson r P value Pearson r P value
Ideal BMI 0.1028 =0.13 -0.0791 =0.80
Overweight BMI -0.2733 =0.21 0.2641 =0.23
Obese BMI -0.3802 <0.05 0.3621 =0.36

Figure 1: Findings of RBS in different BMI in leprosy and control groups
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Figure 2: Findings of Uric acid in different BMI of leprosy and control groups
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