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ABSTRACT

Background: Obesity is currently a global health problem, and it is one of the risk factors leading to a high
number of deaths per year. Several studies were carried out to identify the causes of overweight and obesity.
Vit. D deficiency is presumed to have an effect on the development of obesity.

Objective: This study's objective is to evaluate the impact of vitamin D in reduction of obesity in a rabbit
model and its effect on the lipid profile.

Methods: Ten male rabbits were split up into two groups for the experiment; (a) control group (with a
fatty rich diet), (b) vitamin D group (with a fatty rich diet + vitamin D supplementation for 4 weeks). Blood
samples for lipid profile (TG, LDL, and HDL) were collected before and at the end of the study, and their
body weights were measured as well.

Results: Following four weeks of the trial, the animals in the control group weighed significantly more
than those in the vitamin D group. The increase in serum TG and LDL were significant for the control
animals in related to the vitamin D animals. In addition, there is a significant rise in the good serum HDL
in the control group compared to the vitamin D group.

Conclusion: The results of this study demonstrated that vitamin D has an important effect in reduction of
body weight and obesity.
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INTRODUCTION

A fat-soluble vitamin, vitamin D is involved in
bodily processes. Although
maintaining the equilibrium of calcium in the

numerous  vital
skeleton is the primary role of vitamin D, it is also
critical for many other metabolic processes, including
immunological response, neuromuscular functioning,
and growth (1). The body stores vitamin D, which
come from two sources; exogenous source, provided
through the diet, and endogenous source, where the
body can make it when the skin is exposed to sunlight
(2). Numerous endocrine and metabolic disorders
are exacerbated by vitamin D deficiency. A lack of
vitamin D increases the risk of adult fractures, causes
growth retardation, and induces rickets (3).
Numerous research have demonstrated a positive
relationship between vitamin D insufficiency and
obesity; nevertheless, it is still unclear what potential
mechanisms underlie this effect. Additionally,
research is being done on the connection between
vitamin D supplementation and obesity (4). The state
of excessive fat storage is commonly referred to as
obesity (5). The primary pathological characteristic
of obesity is the accumulation of extra energy in
adipose tissue, which occurs when an excessive
amount of high-fat food is consumed because energy
intake surpasses energy expenditure (6). It plays a
significant role in the onset of conditions including
diabetes, liver disease, and others, as well as the
decline in bone health (7). One of the risk factors for
obesity, according to the World Health Organization
(WHO), is an unhealthy diet and physical inactivity.
The WHO encourages all efforts to help reduce
obesity (8).

Low exposure to sunlight, which results in their skin
being exposed to the sun for a shorter period of time,
the expansion of adipose tissue that would sequester
vitamin D, which would reduce its bioavailability in
the circulation (9), and the fact that obese patients
have lower vitamin D synthesis than their peers who
are not obese are thought to be the main causes of
vitamin D deficiency in obese patients (10).

Information recently produced by many study teams
emphasizes obesity.
Mechanistic theories and unambiguous validation in

how vitamin D affects
animal models are desperately needed. The objective
of this study is to evaluate how vitamin D affects the
lipid profile and how it reduces obesity in a rabbit

model.

MATERIALS & METHODS

Experimental Protocol and Animal Ethics
Approval

Experiment protocol and animal ethics were

approved by the Faculty of Medicine and Health
Sciences (HUCOM), Hadhramout University,
Hadhramout.

Experimental Design

10 local native male rabbits (weighing 1.5 + 0.15 kg)
is selected for the study. A week before the
experiment, the animals were acclimated to the lab
In their housing, the rats had
unrestricted access to tap water and food (Gold Coin,
standard laboratory chow). The rats were kept in a
12-hour light/dark cycle at 28+2°C (10). After that,
the rabbits were housed with free access to food (a

environment.

fatty rich diet) and water for a period of (4 weeks).
The rabbits were randomly divided into two groups:
one as a control group (5 rabbits), the second (5
rabbits) which were given the standard dose of
vitamin D (300 IU/Kg) orally, once per day during the
4 weeks of the experiment (10). At the end of the
experiment all animals were sacrificed with an
intravenous administration of sodium pentobarbital

(30 mg/kg).

Blood Collection
Their body weights were measured both before and
after the study, and blood samples were taken both
before and after the experiment started. All rabbits
had blood extracted from their marginal ear veins,
and the samples were kept in tubes with Ethylene

acid (EDTA) (1 mL
rabbits had their

diamine tetraacetic

blood/animal). All serum
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triglyceride (TG), low density lipoprotein (LDL), and
high-density lipoprotein (HDL) levels assessed (10).

Lipid Profile Studies

Using Bio-diagnostic Kits, spectrophotometric
measurements of the lipid profile levels including TG,
LDL and HDL were made (10, 11).

Data Analysis

Data obtained were analyzed using the Statistical
Package for the Social Sciences (SPSS, version 20).
The results of this
summarized and univariate data distributions were
expressed as means * SD. P < 0.05 was considered as
the level of significance between the non-treated and
treated groups.

research were analyzed,

RESULTS

The rabbit body weights, serum lipid profile (TG, LDL,
and HDL levels) were evaluated at the start of the
study and also at the end of the study for each of the
two groups. At the end of the study, it is found that
there is a significant elevation in the body weight of
the control group relative to its weight at the
beginning of the study (P < 0.005), while in vitamin D
group, the average body weight of the rabbits at the
start and at the end of the study was not significant
statistically (P < 0.571). Between the two groups (the
control group and the vitamin D group), there was
statistically significant elevation in the body weight
for the control group relative to the vitamin D group
(P <0.001), at the end of the study Table 1.

Table 1: The impact of vitamin D supplementation on body weight in experimental animals

At the end of “P” values
G At the beginning of d compared
roups stu
study (Mean * SD) y between the two
(Mean * SD) groups
1488 + 413 1723 + 443
Control group
Body weight (g) P<0.005
1479 £ 527 1577 + 321
Vitamin D group P<0.001
P<0.571

Regarding the lipid profile, there was a statistically
significant elevation in serum TG and LDL levels at
the end of the study for the control group compared
to the beginning of the study. Furthermore, alteration
in serum TG and LDL levels was statistically
significant in vitamin D group compared to the

control group. In addition, vitamin D significantly
elevate HDL in the vitamin D treated group as
compared to the control group (Table 2). This is
beneficial for cardiovascular health and indicates
improved lipid metabolism.
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Table 2: The impact of vitamin D supplementation on lipid profile

levels in experimental animals

“P” values
At the end of
At the beginning of compared
Parameters Groups study
study (Mean * SD) between the two
(Mean * SD)
groups
72.8+23.0 183.8 + 64.1
Control group
TG (mg/dL) P<0.001
m
8 70.7 £ 20.2 75.3+£14.0
Vitamin D group P<0.001
P<0.323
7.88 £ 3.40 12.60 +9.30
Control group
P<0.001
LDL (mg/dL)
8.00 + 2.89 9.13+8.11
Vitamin D group P <0.005
P<0.737
26.11+2.23 27.15+4.40
Control group
P <0.337
HDL (mg/dL)
28.16 + 3.80 34.80 + 3.30 P<0.001
Vitamin D group
P <0.005
DISCUSSION vitamin D positively impacts in reducing obesity. The

Vitamin D receptors (VDR) are present in adipose
tissue, indicating that vitamin D may directly
influence fat cell biology. It has been shown to inhibit
adipogenesis, the process of converting pre-
adipocytes into mature fat cells (11, 12). Vitamin D is
believed to enhance insulin sensitivity, which is
crucial for glucose metabolism and can help mitigate
obesity-related insulin resistance. Improved insulin
sensitivity can lead to better energy utilization and
reduced fat accumulation (13). Vitamin D has anti-
inflammatory properties that may reduce chronic
inflammation associated with obesity. Inflammation
in adipose tissue is linked to metabolic dysfunction
and can impair lipid metabolism (14).

In this study, the impact of daily intake of oral vitamin
D by rabbits, in reducing obesity was investigated.
The present data clearly show that daily intake of

fatty-enriched diet led to a significant increase in
body weight and fat deposition especially in the
control group, while in the treated vitamin D group,
there is no marked changes in their weight.

These results were in accordance with a rodent study
who reported that mice resist the diet-induced
obesity when they intake vitamin D during their
study, and remain lean (15, 16). However, in contrast
to the current study, there was no effect on body
weight and fat deposition in their animals if either
giving or not vitamin D (17).

Different genetic and non-genetic mechanisms
induced by vitamin D have been thought to play arole
in reduction of obesity incidence. It has been
established that vitamin D increases adipocyte
lipolysis, decrease the adipogenic genes expression
and activity, increase the lipolytic genes expression,
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and lowering the adipocytes lipid content (18). As a
result, vitamin D supplementation is important in
preventing the amplification of adipose tissue.

In the present study, especially in the control group,
a fatty-enriched diet was given to the rabbits, and this
lead to a significant increase in serum TG and LDL
levels (P < 0.001), while HDL level was not
significantly affected at the end of the study (P <
0.337). These findings are in line with a related study,
which reported that their rabbits' serum TG and LDL
levels significantly increased in their control group,
and their HDL levels significantly decreased, in
contrast to our findings (19). Different results are
obtained from different studies, regarding the effects
of vitamin D supplementation on serum TG and LDL.
One of these studies, showed a significant increase in
serum TG and LDL (20). In another study, there was
no effect (21). Yet in other study there was a
significant decrease (22). It is thought that these
differences in outcomes may be due to many causes
including race (23), physiological (23) and
physiopathological condition (24), sex, age (25), and
other individual differences (20). To assess the
impact of vitamin D supplementation on serum HDL
levels, a study was carried out. According to the
findings, serum HDL significantly increased with
ongoing vitamin D supplementation (25). The
present data showed that the administration of
vitamin D, once per day during the duration of the
study, in the treated vitamin D group, produced a
significant increase in serum HDL (P < 0.005), while
serum TG and LDL are not significantly affected (P <
0.323, P < 0.737, respectively) for the control group.
The reason for the decrease in TG and LDL, and the
increase in serum HDL in the vitamin D group
compared to the control group could be attributed to
the effect of vitamin D in stimulating the expression
of the HDL main liver protein apolipoprotein A-I
(apoA-I), LDL apolipoprotein B-100 (apoB-100), and
TG Apolipoprotein B (apoB) (26, 27). The primary
apolipoproteins of low-density lipoprotein (LDL) and
high-density lipoprotein (HDL) are apoB and apoAl,
respectively. In the liver, ApoB assembles very-low-

density lipoprotein (VLDL), the precursor of LDL. The
primordial particle that forms at the beginning of the
assembly is transformed into VLDLZ2. Following its
passage to the Golgi apparatus, the VLDL2 particle
has the option of being secreted or changed into the
triglyceride-rich VLDL1 particle. The process
involved in the storage of triglycerides in cytosolic
lipid droplets (28).

CONCLUSION

The findings of this study highlight the potential of
vitamin D as a therapeutic agent in the management
of obesity and dyslipidemia. By demonstrating
significant reductions in body weight and
improvements in lipid profiles in a rabbit model, the
study provides valuable insights into the role of
vitamin D in metabolic health. Further research is
needed to elucidate the underlying mechanisms,
optimal dosing, and long-term effects of vitamin D
supplementation in obesity and lipid metabolism,
with the ultimate goal of translating these findings to
human health interventions.

Conflict of Interest
The author reports no conflicts of interest in this
work.

REFERENCES

[1] DeLuca HF. Overview of general physiologic
features and functions of vitamin D. Am ] Clin
Nutr. 2004 Dec 1;80(6):1689S-96S.

[2] Mertens PR, Muller RM. Vitamin D and
cardiovascular risk. Int Urol Nephrol. 2010
Jan;42(1):165-71.

[3] Pereira-Santos M, Costa P, Assis A, Santos C,
Santos D. Obesity and vitamin D deficiency: A
systematic review and meta-analysis. Obes Rev.
2015 May;16(4):341-9.

[4] Shahwan M, Jairoun A, Khattab M. Association of
serum calcium level with body mass index
among type 2 diabetes patients in Palestine.
Obes Med. 2019 Jun;15(3):100110.

© 2025 University of Science and Technology, Main Campus Aden, Yemen. This article can be unrestrictedly used, distributed or
reproduced in any medium, provided that credit is given to the authors and the journal. Online ISSN: 2227-961X.

21


https://doi.org/10.20428/yjms.v19i2.2686
https://doi.org/10.20428/yjms.v19i2.2686
https://journals.ust.edu/index.php/yjms

Shaher, F. et al. YemeniJ Med Sci. 2025; 19(2): 17 - 23
https://doi.org/10.20428/yjms.v19i2.2686
https://journals.ust.edu/index.php/yjms

[5] Grundy SM. Obesity, metabolic syndrome, and
cardiovascular disease. ] Clin Endocrinol Metab.
2004 Aug 15;89(4):2595-600.

[6] Wu T, Qi X, Liu Y, Guo J, Zhu R, Chen W, et al.
Dietary supplementation with purified mulberry
(Morus australis Poir) anthocyanins suppresses
body weight gain in high-fat diet-fed C57BL/6
mice. Food Chem. 2013 Mar 10;141(1):482-7.

[7] Ambrosi TH, Scialdone A, Graja A, Gohlke S, Jank
AM, Bocian C, et al. Adipocyte accumulation in
the bone marrow during obesity and aging
impairs stem cell-based hematopoietic and bone
regeneration. Cell Stem Cell. 2017
Nov;20(6):771-84.

[8] Vimaleswaran KS, Berry DJ, Lu C, Tikkanen E, Pilz
S. Causal relationship between obesity and
vitamin D status: Bi-directional Mendelian
randomization analysis of multiple cohorts. PLoS
Med. 2013 Sep;10(2):e1001383.

[9] Hossein-Nezhad A, Holick MF. Vitamin D for
health: a global perspective. Mayo Clin Proc.
2013 Feb;88(7):720-55.

[10]Eor JY, Tan PL, Son Y], Lee CS, Kim SH. Milk
products fermented by Lactobacillus strains
modulate the gut-bone axis in an ovariectomized
murine model. Int ] Dairy Technol. 2020
Jan;73(4):743-56.

[11] Saeed MA, Memon AH, Hamil MS, Beh HK, Saghir
SA, Kaur G, et al. Toxicity evaluation of
standardized and nanoliposomal extracts of
Labisia  pumila  whole plant (Blume,
Myrsinaceae) in Sprague Dawley rats. Trop ]
Pharm Res. 2018 Oct;17(8):1557-64.

[12] Omeroglu H, Ates Y, Akkus O, Korkusuz F,
Bigimoglu A, Akkas N. Biomechanical analysis of
the effects of single high-dose vitamin D on
fracture healing in a healthy rabbit model. Arch
Orthop Trauma Surg. 1977 Dec;116(5):271-4.

[13] Pourshahidi LK. Vitamin D and obesity: current
perspectives and future directions. Proc Nutr
Soc. 2015 May;74(2):115-24.

[14] Asbaghi O, Khosroshahi MZ, Kashkooli S,
Abbasnezhad A. Effect of calcium vitamin D co-

supplementation on insulin, insulin sensitivity,
and glycemia: A systematic review and meta-
analysis of randomized clinical trials. Horm
Metab Res. 2019 May;51(5):288-95.

[15] Liu W, Zhang L, Xu HJ, Li Y, Hu CM, Yang JY, et al.
The anti-inflammatory effects of vitamin D in
tumorigenesis. Int ] Mol Sci. 2018
Sep;19(9):2736.

[16]Xu Y, Lou Y, Kong ]J. VDR regulates energy
metabolism by modulating remodeling in
adipose tissue. Eur | Pharmacol. 2019
Apr;865:172761.

[17]Li R, Guo E, Yang |, Li A, Yang Y, Liu S, et al.
1,25(0H)2D3 attenuates hepatic steatosis by
inducing autophagy in mice. Obesity. 2017
Oct;25:561-71.

[18] Chang E, Kim Y. Vitamin D decreases adipocyte
lipid storage and increases NAD-SIRT1 pathway
in 3T3-L1 adipocytes. Nutrition. 2016
Jul;32(6):702-8.

[19]Malek HA, Shata A. Effect of a high dose of
vitamin D on a rabbit model of atherosclerosis.
Int ] Immunopathol Pharmacol. 2014
Apr;27(2):195-201.

[20]Wang H, Xia N, Yang Y, Peng DQ. Influence of
vitamin D supplementation on plasma lipid
profiles: A meta-analysis of randomized
controlled trials. Lipids Health Dis. 2012
May;11:42.

[21] Munoz-Aguirre P, Flores M, Macias N, Quezada
AD, Denova-Gutiérrez E, Salmerodn J. The effect of
vitamin D supplementation on serum lipids in
postmenopausal women with diabetes: A
randomized controlled trial. Clin Nutr. 2015
Aug;34:799-804.

[22] Calgaroto NS, da Costa P, Cardoso AM, Pereira
LB, Vieira JM, Dalenogare D, et al. Vitamin D3
prevents the increase in ectonucleotidase
activities and ameliorates lipid profile in type 1
diabetic rats. Mol Cell Biochem. 2015
Mar;405:11-21.

[23] Schnatz PF, Jiang X, Vila-Wright S, Aragaki AK,
Nudy M, O’Sullivan DM, et al. Calcium/vitamin D

© 2025 University of Science and Technology, Main Campus Aden, Yemen. This article can be unrestrictedly used, distributed or
reproduced in any medium, provided that credit is given to the authors and the journal. Online ISSN: 2227-961X.

22


https://doi.org/10.20428/yjms.v19i2.2686
https://doi.org/10.20428/yjms.v19i2.2686
https://journals.ust.edu/index.php/yjms

Shaher, F. et al. YemeniJ Med Sci. 2025; 19(2): 17 - 23
https://doi.org/10.20428/yjms.v19i2.2686
https://journals.ust.edu/index.php/yjms

supplementation, serum 25-hydroxyvitamin D
concentrations, and cholesterol profiles in the
Women’s Health Initiative calcium/vitamin D
randomized trial. Menopause. 2014 Sep;21:1-
11.

[24] Asemi Z, Hashemi T, Karamali M, Samimi M,
Esmaillzadeh A. Effects of vitamin D
supplementation on glucose metabolism, lipid
concentrations, inflammation, and oxidative
stress in gestational diabetes: A double-blind
randomized controlled clinical trial. Am ] Clin
Nutr. 2013 Jul;98:1425-32.

[25]Maki KC, Rubin MR, Wong LG, McManus ]JF,
Jensen CD, Lawless A. Effects of vitamin D
supplementation on 25-hydroxyvitamin D, high-
density lipoprotein cholesterol, and other
cardiovascular disease risk markers in subjects
with elevated waist circumference. Int ] Food Sci
Nutr. 2011 Feb;62:318-27.

[26] Wehmeier KR, Alamir AR, Sultan S, Haas M],
Wong NC, Mooradian AD. 24,25-
Dihydroxycholecalciferol but not 25-
hydroxycholecalciferol suppresses
apolipoprotein A-I gene expression. Life Sci.
2011 Jul;88:110-6.

[27]Saeed MA, Memon AH, Shafaei A, Sadikun A,
Ismail Z. Development of Nanoliposome of
Labisia pumila Standardized Extract. Yemeni ]
Med Sci. 2022 Dec;16(1):34-42.

[28]Olofsson SO, Wiklund O, Borén .
Apolipoproteins Al and B: biosynthesis, role in
the development of atherosclerosis and targets
for intervention against cardiovascular disease.
Vasc Health Risk Manag. 2007 Aug;3(4):491-
502.

.mi i © 2025 University of Science and Technology, Main Campus Aden, Yemen. This article can be unrestrictedly used, distributed or
reproduced in any medium, provided that credit is given to the authors and the journal. Online ISSN: 2227-961X.

23


https://doi.org/10.20428/yjms.v19i2.2686
https://doi.org/10.20428/yjms.v19i2.2686
https://journals.ust.edu/index.php/yjms

