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Abstract
Background: The chemical substances that are necessary for an organism
to perform certain biological processes are named vitamins, which are
crucial for metabolism. And deficiencies are more common in obese people

Volume 6, Issue 5, 2024 with deficits in A, C, D, and E. Objective: This study aimed to evaluate
Received: 11 May 2024 serum concentrations of vitamin C, D (25-hydroxyvitamin D), A, and
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doi: 10.33472/AFJBS 6.5.2024. vitamin E and their association with increased body adiposity BMI in

224130 comparison to healthy subjects. Methods: 87 subjects, were divided into 2

groups: 46 obese individuals (BMI 30-39.9 kg/m? and 41 control
individuals without any multivitamin supplements (BMI 18.5-24.9 kg/m?).
The study subjects underwent examination at the Ibn al-Nafis specialized
laboratory (September 2019 to February 2020)., BMI was determined, and
by Using the Competitive-ELISA Assay Kit, the levels of vitamins A, C, D
(25-hydroxyvitamin D), and E were measured. Colorimetric Approach;
Elabscience Model. SPSS 15 was used for the statistical analyses, and P-
values of lessthan 0.05 were considered statistically significant. Results:
Obese individuals' BMI and WCwere considerably higher (P < 0.05) than
those in healthy categories. while having significantly lower (P < 0.05)
levels of vitamin E and vitamin D. While the results of the study showed
that obesity groups in every age group had statistically significant
differences among females and males(P<0.05) and vitamin D and vitamin
C when compared with healthy males and females, nonetheless, there were
no notable variations in the categories of obese people of both sexes
compared to healthy individuals. Furthermore, there is a significant
association between vitamin C and BMI in obese individuals, but there was
a notable negative association between those individuals and vitamin A,
conclusion: Vitamins A, E, and D absorption issues may be correlated with
obesity (higher BMI).
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Introduction

Vitamin plays a central role in metabolism and is an organic molecule that the body needs
in small quantities to perform the important biological functions of the body. Humans and
other species require micronutrients, especially vitamins, in varying amounts of less than
100 milligrams per day for human nutrition during their lives to coordinate several
physiological functions and maintain good health. [1]. Water-soluble and fat-soluble
vitamins are the two types of vitamins. Humans have thirteen vitamins: four fat-soluble
(A, D, E, and K) and nine water-soluble (B, C, D, E, and K) (eight B and C vitamins).
Water-soluble vitamins are quickly dissolved in water and excreted from the body, to the
point that urinary output is a good indicator of vitamin intake [2]. Since they are more
difficult to store, it is necessary to consume them more consistently [3]. Fat-soluble
vitamins are processed by the intestinal tract with the aid of lipids (fats). Vitamin A and D
can build up in the body, resulting in dangerous hypervitaminosis. Malabsorption of fat-
soluble vitamins is particularly important for cystic fibrosis and the development of
cardiovascular diseases (CVD) [4,5]. According to new research, some micronutrient
deficiencies can play a role in fat deposition, chronic inflammation, and metabolic
disorders like T2DM [6, 50]. Low iron, zinc, vitamin A, vitamin E, and vitamin C
concentrations were more common in obese children and adolescents than in children and
adolescents of average weight [7, 8]. A lack of these micronutrients can raise the risk of
obesity or raise the body mass index.For instance, it has been demonstrated that vitamins
A, C, and E decrease or block leptin expression in both human and animal models [9, 10].
In much research, metabolic syndrome has been associated with vitamin D insufficiency
when examining the correlation between vitamin D levels and dyslipidemia in obese
children [11]. In studies, a higher BMI has been linked to lower vitamin D levels [12].
Obesity is a big public health concern around the world. Approximately 1.9 billion adults
worldwide who are overweight or obese account for [13]. This study aimed to see if there
was a connection between micronutrient status and obesity.

Materials and Method

In the current paper 87 participants were divided into 2 groups: G1 (41) healthy and G2
(46) obese (increased body mass index). G2 contain 20 males and 26 females, while G1
contains 15 males and 26 females. Participants did not take any multivitamin supplements,
have no chronic diseases, have no history of thyroid disease, or have any drugs that might
interfere with the results obtained. They lived in Babylon Governorate, Irag, with
information from all patients and control groups including age, sex, weight (kg), and
height (meter). In the study samples, people who take vitamin supplements or practice
sports were excluded. During the study period, they were examined in the laboratories of
the Ibn al-Nafis specialized laboratory (September 2020 to February 2021). The mean age
was (27.95+0.70). The body mass index (BMI) was (29.05+0.77) kg/m? (mean + S.E.) and
the age was (mean + S.E.) years. The formula used to determine the BMI was BMI =
weight (kg)/height (m)?, and the waist circumference was measured when the person was
standing at the width-wise narrowest point of the body, which is typically immediately
above the belly button in both genders (about 102 cm for men and 88 cm for women). 5 mi
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of venous blood were collected from each Participant; then blood was separated from the
residual serum by centrifugation at 3000 rpm for 15 minutes. Using the Competitive-
ELISA Assay Kit, Model: Elabscience. The ELISA kit uses the Co Vitamin C, D (25-
hydroxyvitamin D), A, and E were evaluated by colourimetric means.

Results

Table 1 reveals significant differences in WC, BMI, Vitamin D, and E for obese
Participants (34,44+0,86 vs. 22,90+0,23), (115,56+1,37 vs. 85,37+0,95), and (1,34+1,05
vs. 17,24+0,86) in healthy Participants (12,35+£1,05 vs. 180,34), respectively. No
statistically significant differences were observed in age, vitamin C, or vitamin A
compared to healthy Participants.

Table 1: Comparison of age, BMI, WC, vitamins C, D, A and E according to the study
groups.

Parameters Control Obese group P-value of
group N= 46 group
N=41 Mean +SE
Mean +SE
Age (years) 29.73 £1.03 26.31+0.92 0.71
BMI(Kg/M?) 22.90£0.23 34.44+0.86 0.001*
WC (cm) 85.37+0.95 115.56+1.37 0.01*
viamin C (pg/mL) 10.53+0.57 9.61+0.47 0.53
25(0OH) viamin D 19.58+1.34 16.25+0.83 0.02*
(ng/ml)
viamin A (pg/mL 4.74+0.27 5.34+0.33 0.23
viamin E (pg/mL) 17.24+0.86 12.35+1.05 0.03*

BMI: Body Mass Index, WC: Waist Circumference, 25(0H) Vit D:25-hydroxy vitamin
D. *P value is significant < 0 .05 level, SE: St andard Error.

Although the results of the study showed that the obesity groups in every age group, there
are statistically significant disparities between females and males at a substantial level (P
<0.05, Vitamin D and C when compared with healthy males and females where the male
rates  (24.63 +1.24vs  26.20+1.90),( 18.45+1.48 vs  21.30+2.95) and
(11.02+0.65 vs 10.69+0.67) as for the female(27.73 £1.30 vs 30.87%1.16),( 14.38+
0.75 vs19.03 + 1.51) and (8.41+ 0.60 vs 10.48 +0.72) respectively, In contrast, as
indicated by Table (2), there were no appreciable differences between the obese groups of
both sexes and the healthy population.
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Table (2): Comparison of age, BMI, W(, vitamins C, D, A, E according to
the sex of the study groups.

Parameters Control group Obese group P-value
N=41 N= 46 of
sex
Male Female Male Female
N=15 N= 26 N=22 N= 26
Mean +SE Mean +SE Mean +SE
Mean +SE

Age (years) 26.20£1.90 30.87+1.16 24.6311.24 27.73+£1.30 0.002*
BMI(Kg/M?) 22.61+0.45 23.01+0.27 33.79+1.34 34.99+1.12 0.49
WC (cm) 87.59+1.44 83.50+1.18 113.5042.37 116.22+1.64 0.13
viamin C 10.69+0.67 10.48+0.72 11.02+0.65 8.41 +0.60 0.05*
(ng/mL)
25(0H) 21.30£2.95 19.03+1.51 18.45+1.48 14.38+0.75 0.05*
viamin D
(ng/ml)
viamin A 5.70+0.77 5.22+0.36 5.04+0.41 4.49+0.35 0.42
(ng/mL)
viamin E 16.80+1.54 17.38+1.04 13.81+1.63 11.12 #1.33 0.88
(ng/mL)

BMI: Body Mass Index, WC: Waist Circumference, 25(0H) Vit D:25-hydroxy vitamin D

*P value is significant < 0 .05 level, SE: standard Error

The association analysis in Table (3) showed a significant positive relationship between BMI
and vitamin C in the obese community. Furthermore, the results demonstrated a substantial
inverse relationship between the groups of obese individuals and vitamin A, whereas the
findings found that there was no significant correlation between the BMI and the obese levels
of vitamin D 25(OH) and E.

Table (3): The coefficient of correlation between BMI and the concentrations of C, D, A
and E vitamins in the Obese group

Parameters BMI (Kg/M?)
R P-value
viamin C  (pg/mL) 0.29 0.05*
25(0OH) vit D (ng/ml) 0.17 0.23
viamin A ( pg/mL -0.31 0.03*
viamin E  (pg/mL) 0.05 0.72

Correlation coefficient (r). * Correlation is significant < 0.05 level.
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Discussion

Overweight and obesity are disorders characterized by a disproportionate excess body
weight, essentially due to the accumulation of fat, and many international health
institutions believe that the current century is a pandemic. Obesity is related to some
chronic, non-communicable disorders, including metabolic syndrome, type 2 diabetes,
cardiovascular disease, and cancer [14]. Also with a significant positive relationship
between BMI and vitamin C and decreased vitamin D and E levels among those obese.
But no association was found between BMI and vitamin D or E levels. Additionally,
studies also showed inverse relationship between various types of obesity and vitamin A.
According to the data. Garcia et al. (2013), show that obesity was associated with a lower
concentration of vitamin C and vitamin E, the study findings in line with Garcia et al.
(2013). Vitamin C and E had a negative correlation with BMI, while Vitamin A had a
positive correlation with BMI [15].
Prior research have demonstrated that compared to typical adult weights, obese people
had 5-12% minor micronutrient intakes and a greater risk of dietary insufficiency [16].
Obesity backgrounds extra body weight and lowers the concentration of vitamin D3
obtained by food in blood serum, which is dispersed [38]. This reduced the vitamin D3
quantity generated through the skin [39]. Individuals who have a lot of fat tissue also have
a lot of vitamin D3 built up in them. Vitamin E deficiency is also linked to abdominal
obesity [40,41]. in obese children the Morinobu et al. were reported the inverse
association between a-tocopherol concentrations and blood lipids levels [42]. According
the study by Neuhouser et al. were described the serum a-tocopherol concentrations in
obese adolescents were on average 10% lesser than in adolescents with normal body
weight. Patients who are Obese appear to have higher risks of vitamin C deficiency [43].
Ascorbic acid, an antioxidant reduces the severity of oxidative stress , may be leads to the
development of insulin resistance, which is often detected in obese patients. The Vitamin
C blocks the destructive effect of free radicals, improves endothelial function, and
decreases insulin resistance. Johnston found an inverse connotation between vitamin C
plasma concentration and body mass index . According to many studies, patients obese
have low serum carotenoid concentrations and an increased risk of vitamin A deficiency.
According to Neuhouser et al. investigation, vitamin C deficiency was present in Obese
subjects [44-49], Probably the reason behind this is the increased expenditure of
vitamin A resulting from oxidative stress and inflammatory processes in patients with
impaired carbohydrate metabolism. This is most likely because individuals with poor
glucose metabolism spend more vitamin A as a result of oxidative damage and
inflammatory processes. Several studies have also indicated that micronutrient deficiencies
are common among school-aged children in Mexico; vitamin C deficiency affects about
30% of the population [17-19]. Other research has shown that rural women are more
likely to be deficient in micronutrients and that zinc and vitamin C levels are linked to
obesity, adiposity, and leptin levels. [20] A vitamin D deficiency is linked to obesity,
hypertension, diabetes, hyperglycemia, and dyslipidemia, all of which are cardiovascular
risk factors. Vitamin D has a lipid profile even in non-obese children, and low vitamin D
levels may lead to dyslipidemia or obesity [21].
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The findings are in line with those of Reddy et al. (2017), who discovered that vitamin D
deficiency or insufficiency is widespread among obese and overweight adolescents [22].
Our findings contradicted those of Oommen and Al-Zahrani in 2015, who found no
substantial connection between obesity and vitamin D deficiency, implying that vitamin D
deficiency does not play a significant role in obesity in Saudi women over 40 years of age
[23].0n the other hand, some studies found that both groups had similar average serum
vitamin D levels, the metabolic syndrome group had slightly lower vitamin D levels than
obese individuals. In both diabetic and non-diabetic subject’s vitamin D deficiency has
been linked to higher BMI [24, 25]. whereas vitamin C concentration is correlated with the
increase in body and abdominal fat. Vitamin C levels were shown to be inversely related
to BMI, body fat, and waist circumference in adult populations, indicating that they were
inversely related to overweight and obesity. [20,26]. ascorbic acid plays many roles in
reducing weight. by modulating lipolysis of adipocytes [27, 28]. also, findings from
controlled animal model studies supported the connection between low vitamin C levels
and the spread of lifestyle-related diseases. [29]. Although research shows that chronically
feeding obese rats a vitamin A-rich diet reduces obesity and its complications by
controlling different pathway genes in the liver, retroperitoneal white adipose tissue, and
brown adipose tissue, [30]. However, many genetic SNP disorders may lead to obesity and
even T2DM [51]. However obese individuals have lower vitamin A levels and vitamin A
intakes than people of normal weight [31]. Vitamin E has been shown to possess anti-
oxidant, anti-inflammatory, anti-obesity, anti-hyperglycemic, anti-hypertensive, and anti-
hypercholesterolemic properties. For MetS and its constituent parts to evolve, vitamin E
pathways are important. [32], Vitamin E intake is crucial for mitigating the negative
consequences of a high-fat diet. [33] Vitamin E has an important role in the control and
metabolism of lipids because it is channelled into pathways correlated to lipoproteins and
cholesterol in humans. [34]. Patients with metabolic syndrome had substantially reduced
plasma levels of vitamins A, C, E, and D than healthy subjects. When these vitamins are
reduced, they can contribute to the pathophysiology of metabolic illnesses. [34,35,36,37].

Conclusion

It's yet unknown how well particular vitamins are absorbed by fat individuals. There may
be a connection between an excess of body weight and excessive energy value and a
vitamin A, E, or D insufficiency.
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