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ABSTRACT

Background: This study examined the molecular characteristics of two important adipokines, omentin
and visfatin, in obese individuals with comorbidities in Lagos State, Nigeria. The research aimed to clarify how
these adipokines, known for their roles in glucose and lipid metabolism, are connected to metabolic issues in
obesity-related conditions such as diabetes and cardiovascular disease.

Methods: A cross-sectional study was conducted among ninety-nine participants (normal, obese, and co-morbid
groups, with 33 participants in each group) recruited from Shomolu General Hospital and St. Catherine Medical
Diagnostic Centre. Blood samples were collected through venipuncture, and RNA was extracted using UniZol
reagent. Complementary DNA was synthesised using the First-Strand cDNA Synthesis Kit, and quantitative
PCR was performed targeting omentin, visfatin, and GAPDH. Relative gene expression was analyzed using the
AACt method, with GAPDH as the reference gene. Anthropometric measurements and biochemical parameters,
including lipid profile and random blood glucose, were obtained. Statistical analysis was performed using SPSS,
with statistical significance set at p < 0.05.

Results: Omentin expression was significantly downregulated in obese and co-morbid obese groups (median
fold change < 1; p < 0.05), while visfatin expression was strongly upregulated (median fold change =13 in obese
and >50 in co-morbid patients, p<0.05). These trends indicated suppressed anti-inflammatory signalling and
enhanced pro-inflammatory activation. Biochemically, obese and co-morbid participants showed significantly
higher levels of LDL, triglycerides, and glucose levels compared to normal controls (p<0.05). A higher propor-
tion of female participants and an older age distribution were observed in the obese and co-morbid obese groups,
indicating population-specific vulnerability.

Conclusion: Omentin suppression and visfatin overexpression characterise molecular dysfunction in obe-
sity and its comorbidities, underscoring their potential as biomarkers and therapeutic targets for metabolic disor-
ders in Nigerian populations.
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1.0 INTRODUCTION

Obesity is a complex metabolic disorder characterised by
excessive accumulation of body fat. It is strongly associ-
ated with non-communicable diseases such as type 2 dia-
betes mellitus (T2DM), cardiovascular diseases (CVDs),
non-alcoholic fatty liver disease (NAFLD), chronic kid-
ney disease (CKD), and certain cancers [1-3]. Beyond
serving as an energy reservoir, adipose tissue functions as
an active endocrine organ that secretes adipokines in-
volved in metabolic regulation, inflammation, and insulin
sensitivity. Dysregulation of these adipokines represents
a central mechanism linking obesity to metabolic and
inflammatory complications [4, 5].

Among the adipokines implicated in metabolic homeosta-
sis, omentin and visfatin have attracted increasing atten-
tion because of their contrasting biological roles. Omen-
tin is a visceral adipokine composed of 313 amino acids
and is recognised for its anti-inflammatory and insulin-
sensitising properties [6]. Two isoforms, omentin-1 and
omentin-2, are encoded on chromosome 1q22—q23, a ge-
nomic region associated with susceptibility to type 2 dia-
betes mellitus [7]. Omentin-1 is the predominant circulat-
ing isoform and has been reported to be significantly re-
duced in obesity, metabolic syndrome, hypertension, and
type 2 diabetes, suggesting a protective role in metabolic
health [8-11].

In contrast, visfatin, also known as nicotinamide phos-
phoribosyl transferase (NAMPT) or pre-B-cell colony-
enhancing factor (PBEF), is a 52 kDa adipokine encoded
on chromosome 7q22.2. [12]. It exists in both intracellu-
lar and extracellular forms, participating in NAD biosyn-
thesis and metabolic regulation. Elevated visfatin expres-
sion has been linked to systemic inflammation through
increased production of interleukin-6, interleukin-8, and
C-reactive protein, and is associated with insulin re-
sistance, endothelial dysfunction, and adverse cardiovas-
cular outcomes [13-15].

Excessive adiposity promotes chronic low-grade inflam-
mation, dyslipidaemia, and insulin resistance, which col-
lectively contribute to obesity-related comorbidities. Ex-
panded adipose tissue secretes pro-inflammatory media-
tors such as tumour necrosis factor-a and interleukin-6,
leading to vascular dysfunction, atherosclerosis, and car-
diac remodelling [16]. Consequently, obesity is a major
risk factor for CVDs, including hypertension, coronary
artery disease, heart failure, and cardiac arrhythmias
[17,18-25]. It also increases the risk of respiratory disor-
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ders, CKD, NAFLD, and obesity-related malignancies
such as colorectal, breast, pancreatic, and liver cancers
through metabolic and inflammatory pathways [26-41].

Several studies conducted in Europe, Asia, and North
Africa have demonstrated reduced omentin expression
and elevated visfatin levels in obese individuals and pa-
tients with obesity-related comorbidities, including
T2DM, CVDs, and cancer [42-47]. Genetic studies have
further implicated polymorphisms in the visfatin gene in
susceptibility to obesity-related metabolic syndrome [48].
However, there remains a paucity of molecular-level data
from sub-Saharan Africa, particularly Nigeria, despite the
rapidly increasing prevalence of obesity and associated
non-communicable diseases.

Lagos State represents a unique epidemiological setting
characterised by rapid urbanisation, nutritional transition,
sedentary lifestyles, and an increasing burden of metabol-
ic disorders. Genetic diversity, dietary patterns, and soci-
ocultural factors may influence adipokine expression and
disease progression in this population, underscoring the
need for region-specific evidence. The key research gap
addressed by this study is the limited understanding of
omentin and visfatin gene expression patterns among
obese and co-morbid obese individuals in Lagos, Nigeria.

Therefore, this study aimed to characterise the gene ex-
pression profiles of omentin and visfatin in normal-
weight, obese, and co-morbid obese adults in Lagos
State, and to relate these molecular patterns to biochemi-
cal and demographic indicators of metabolic dysfunction.

2.0 METHODOLOGY
2.1 Study Design

This research employed a cross-sectional design to ana-
lyse the molecular characterisation of visfatin and omen-
tin in co-morbid obese patients. Both quantitative and
qualitative methods were used to evaluate adipokine mo-
lecular properties among the study population.

2.2 Study Area

The study was conducted at Shomolu General Hospital
and St. Catherine Medical Diagnostic Centre in Lagos
State, Nigeria. Lagos State, located in the southwestern
region of Nigeria (6°35'N, 3°45'E), had a population ex-
ceeding 20 million in 2024. The area was selected due to
its literate population and availability of research facili-
ties.
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2.3 Study Population

The study population comprised obese individuals aged
18 years and above with comorbidities such as hyperten-
sion, cardiovascular disease, type 2 diabetes, or cancer.
The control group consisted of non-obese individuals
aged 18 years and above without comorbidities.

2.4 Sample Size Determination

The sample size was calculated using one-way ANOVA
for three independent groups: non-obese (control), obese,
and co-morbid obese individuals. Using o = 0.05 (Za =
1.96), power = 0.80 (Zp = 0.84), assumed ¢ = 1.0, and A
= 0.7, the required sample size per group was approxi-
mately 33 participants. Thus, 99 participants were ana-
lysed, with one additional participant recruited as an attri-
tion buffer (total = 100) [49].

2.4.1 Inclusion and Exclusion Criteria

Inclusion criteria included individuals aged 18 years and
above with BMI >30 kg/m? and at least one comorbidity
(e.g., hypertension, cardiovascular disease, cancer, or type
2 diabetes). Exclusion criteria included overweight or
obese individuals without comorbidities, those previously
treated for such conditions, and non-obese individuals
with obesity-related diseases.

2.5 Recruitment and Sampling

Participants were recruited from hospital-based and home
-based settings after providing informed consent. Sam-
pling was conducted using a stratified approach to ensure
proportional representation of normal, obese, and co-
morbid obese groups. Data were collected using a semi-
structured, interviewer-administered questionnaire in
English, with translation into Pidgin or local languages
where necessary to enhance comprehension.

2.6 Blood Sample Collection

Exactly two millilitres (2mls) of venous blood were col-
lected by venepuncture into plain bottles. Serum was sep-
arated promptly and stored at temperatures between —2 °C
and 8 °C, and samples were processed for analysis within
24 hours of collection.

2.7 Laboratory Analysis

Gene expression analysis was performed for omentin,
visfatin, and GAPDH. Total RNA was extracted from
whole blood using UniZol reagent, followed by chloro-
form extraction, isopropanol precipitation, and ethanol
washing. The purified RNA was stored at —80°C, and its
concentration and purity were assessed using a NanoDrop
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spectrophotometer, with acceptable A260/A280 ratios of
1.8-2.1. Complementary DNA (cDNA) was synthesized
from RNA using a First-strand cDNA Synthesis Kit under
the following conditions: 25°C for 10 min, 50°C for 15
min, and 85°C for 5 min. The resulting cDNA was stored
at —20°C until further analysis.

Quantitative PCR (qPCR) was conducted in 25 pL reac-
tion volumes containing 12.5 pL of 2x GS Taq PCR Mix,
gene-specific primers, and 1-2 pL of cDNA template.
Thermal cycling conditions consisted of an initial dena-
turation at 95°C for 3 min, followed by 30-35 cycles of
denaturation at 94°C for 25 s and annealing at 60°C for
30 s. Gene expression levels were calculated using the
AACt method, with GAPDH serving as the reference
gene.

All gqPCR reactions were performed in triplicate. No-
template controls were included in each run to monitor
contamination, and amplification efficiency was verified
to be within acceptable limits before data analysis.

2.7.1 Primer Sequence

GAPDH: F 5-ATCATCCCTGCCTCTACTGG-3"; R 5'-
TGGGTGTCGCTGTTGAAGTC-3'

Omentin: F5-AGCAGATGCCTTTGGTTTCTTCC-3';
R5'AAGGCTCGGGAATACACTTCTG-3’

Visfatin: F 5-GCCTATGAGGAGTGAGGAGGTG-3;
R 5'-TCCGTTGTCCTGAGGAAGAGC-3’

2.8 Data Analysis

Data were analysed using SPSS Statistics 25. Descriptive
statistics (mean = SD) and inferential analyses included
one-way ANOVA with post hoc comparisons and Pear-
son’s correlation, as appropriate. were applied to evaluate
relationships between visfatin and omentin expressions
and comorbidity profiles. Statistical significance was set
atp <0.05.

2.9 Safety and Ethics

All laboratory and clinical procedures adhered to standard
biosafety guidelines. Participants provided informed con-
sent before participation, and ethical approval was ob-
tained from the National Institute of Medical Research
(NIMR) Institutional Review Board.

3.0 RESULTS
3.1 Demographic Characteristics

Participants were classified into three groups: normal,
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Table 1. Demographic Characteristics of Study Participants Table 2. Random Blood Sugar and Lipid Profile of the Control Group
Parameter Normal (n = Obese (n = Co-morbid P-value P-value .(Co-
33) 33) Obese (n = Sample RBS TC TG HDL LDL (Obese) morbid
33) Obese)
1 80 150 65 45 92 0.0361 0.0000
Age (years) 38.7+16.1 56.2+12.6 502 +£13.2
2 84 117 87 50 50 0.0361 0.0000
Female (%)  84.8 100 78.8
39 131 127 44 62 0.0361 0.0000
g(oc)ly Weight  74.7+15.1 104.8 £ 15.1 101.0 £ 10.7 4 102 207 100 63 124 0.0361 0.0000
g
obese, and co-morbidly obese. Mean age differed signifi- > 1o B2 12260 8 0-03610.0000
cantly across groups (p < 0.05), with the obese group ¢ 105 1729255 99 0.0361 0.0000
older (56.2 + 12.6 years) than the co-morbid obese 7 120 149 110 55 72 0.0361 0.0000
groups (50.2 £+ 13.2 years) and the normal groups (38.7 £ 8 80 185 51 44 131 0.0361 0.0000
16.1 years). Females predominated across all groups,
accounting for 100% of the obese group, 84.8% of the o 8 18972 44 131 0.03610.0000
normal group, and 78.8% of the co-morbid obese groups. 10 96 143 112 43 78 0.0361 0.0000
Mean body weight was significantly higher in obese 11 o 217 86 49 151 00361 0.0000
(104.8 + 15.1 kg) and co-morbid obese groups partici-
. 12 98 197 85 53 127 0.0361 0.0000
pants (101.0 = 10.7 kg) compared with normal controls
(74.7 £ 15.1 kg; p < 0.05). 13101 189 127 51 113 0.0361 0.0000
3.2 Biochemical Characteristics 14100 122 106 64 37 0.0361 0.0000
Biochemical parameters showed progressive metabolic 1599 106 64 48 4 0.0361 00000
deterioration across the study groups. Mean random 16 85 134 69 46 74 0.0361 0.0000
blood sugar (RBS) was significantly elevated in the co- |7 75 191 179 42 102 0.0361 0.0000
morbid obese group (149.7 £ 42.5 mg/dL) compared 8 95 7 87 50 60 0.0361 0.0000
with the obese (98.2 = 17.9 mg/dL) and normal groups ' '
(90.0 £ 12.6 mg/dL; p < 0.05). Total cholesterol (TC), 19 89 128 140 33 67 0.0361 0.0000
low-density lipoprotein (LDL), and triglycerides (TG) 20 84 175 45 42 124 0.0361 0.0000
also increaged §iggiﬁcantly With o.be.sity and CQmorbiFlity 2 74 130 60 45 73 0.0361 0.0000
(p < 0.05), indicating worsening lipid metabolism. High-
density lipoprotein (HDL) levels showed minimal varia- 22 86 145 11240 83 0.0361 0.0000
tion across groups and were not statistically significant 23 100 118 86 49 52 0.0361 0.0000
(Table 2-4). 24 98 12710050 57 00361 0.0000
Table 5 presents the biochemical parameters of partici- 5 7 142 65 55 74 0.0361 0.0000
pants across the normal, obese, and co-morbid obese 6 75 50 7 48 - 0.0361 0.0000
groups. Random blood sugar (RBS) levels were marked-
ly higher in the co-morbid obese group compared with 27 80 149 105 60 68 0.0361 0.0000
the obese and normal groups, indicating greater impair- 28 91 196 102 43 113 0.0361 0.0000
ment in glucose metabolism among individuals with obe- 5 o, 201 96 52 130 0.0361 0.0000
sity and associated comorbidities. Total cholesterol (TC),
low-density lipoprotein (LDL), and triglycerides (TG) 3089 122495 37 0.03610.0000
increased progressively from the normal group to the 31 88 191 58 62 117 0.0361 0.0000
obese and co-morbid obese groups, reflecting worsening 3o 75 180 87 44 119 0.0361 0.0000
lipid metabolism with increasing obesity and comorbidi-
33 60 135 74 42 78 0.0361 0.0000

ty. In contrast, high-density lipoprotein (HDL) levels

showed OI’lly Shght variation across the groups and were RBS — Random Blood Sugar; TC — Total Cholesterol; TG — Triglycerides; HDL
not statistically significant. — High Density Lipoprotein; LDL — Low Density Lipoprotein
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Table 3. Random Blood Sugar and Lipid Profile of the Obese

Table 4. Random Blood Sugar and Lipid Profile of the Co-
Group

morbid Obese Group

P-value
(Control)

1 98 120 71 35 71 0.0361

Sample RBS TC TG HDL LDL P-value

Sample RBS TC TG HDL LDL (o .¢o

5 132 122 67 41 68 0.0361 1 243 182 111 55 105 0.0000

390 219 113 50 146 0.0361 2204 160 12548 87 0.0000

4 100 126 108 53 5 0.0361 3 140 175 53 44 120 0.0000

4 209 216 137 49 140 0.0000

5 81 18 65 44 129  0.0361
6 116 188 90 60 110  0.0361 > 16923253 52 169 0.0000
T o0 204 148 58 16 00361 6 139 246 112 55 169  0.0000
s o6 18 60 44 9 0036l 7 110 38 66 79 288  0.0000
9 109 215 90 39 158  0.0361 § 14l 21789 49 150 0.0000
o &3 17 76 43 1o 0036l 9 267 225 130 51 148  0.0000
04 13 3 15 0036l 10 149 235 215 70 122 0.0000
b 85 o s 54 179 00361 11 180 275 74 60 200  0.0000

3 9 149 58 4 95 0.0361 12 193 233 61 52 170 0.0000

14 87 184 97 43 122 0.0361 1312013755 5175 0.0000

15 78 143 70 37 91 0.0361 14 118 167 129 40 101 0.0000

16 102 249 134 58 168 0.0361 15 109 226 153 51 144 0.0000

17 91 173 146 62 82 0.0361 16 131 198 100 45 133 0.0000

17 135 197 124 53 119 0.0000

18 75 185 133 58 100  0.0361
19 80 224 100 46 158  0.0361 18120016778 60 91 0.0000
20 85 220 213 48 129 0.036] 19147109 356 49 49 0.0000
21 109 213 108 55 136 0.0361 200127129869 69 0.0000
v s0 13 0 sI 108 0.0361 21 190 247 115 48 176  0.0000
11 16 97 40 1S 0.0361 2205 170 124 70 75 0.0000
24 129 224 101 60 144 0.0361 23169230090 61 IS 0.0000
s s 160 92 48 105 0.0361 24 140 218 113 44 151 0.0000

2% 79 135 59 49 74 0.0361 25 143 210 71 55 140 0.0000

27 100 130 61 58 60 0.0361 26 181 270 97 71 180 0.0000

27 118 175 60 40 70 0.0000

28 105 200 96 53 128 0.0361
29 141 181 58 42 127 0.0361 28 105190 139 65 87 0.0000
30 80 245 99 50 175 0.0361 29 120 131 66 56 6l 0.0000

31 110 145 71 48 8 0.0361 30100 1478950 79 0.0000

2 78 188 79 59 13 0.0361 31 109 139 100 49 70 0.0000

33 99 220 210 62 116 0.0361 32 101 227 149 61 136 0.0000

33 108 198 55 42 145 0.0000
RBS — Random Blood Sugar; TC — Total Cholesterol; TG — Triglycerides; HDL —

High Density Lipoprotein; LDL — Low Density Lipoprotein. Calculated p-values: TC RBS — Random Blood Sugar; TC — Total Cholesterol; TG — Triglycerides; HDL —

= 0.0018; TG = 0.5708; HDL = 0.8847; LDL = 0.001. High Density Lipoprotein; LDL — Low Density Lipoprotein. Calculated p-values:
RBS = 0.0000; TC = 0.0001; TG = 0.3044; HDL = 0.0188; LDL = 0.0004.
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Table 5. Biological Characteristics of Study Participants

Parameter Normal (n Obese (n =33) Co-morbid
(mg/dl) =33) Obese (n =33)
RBS 90.0+12.6 982+179 149.7+42.5
TC 156.0 = 183.6 +37.1 201.8+52.8
31.6
TG 90.7+29.0 955+39.7 99.2 +37.1
HDL 493+73 495+79 54.4+9.7
LDL 87.8+31.1 115.0+32.8 126.4 +£49.6
Omentin Fold Change Distribution by Group
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Figure 1. Box plots showing distribution of relative
omentin gene expression across study groups.

Relative expression was calculated using the 2-AACt meth-
od with GAPDH as the reference gene. The red dashed
line indicates no change in gene expression (fold change =

0.

Visfatin Fold Change Distribution by Group
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Figure 2. Box plots showing the distribution of relative
visfatin gene expression across study groups.

Relative expression was calculated using the 2°AACt
method with GAPDH as the reference gene

4.0 DISCUSSION

Diabetes This study examined the molecular expression
of omentin and visfatin in normal-weight, obese, and co-
morbid individuals in Nigeria, providing insight into the
biochemical and molecular mechanisms underlying obesi-
ty and its metabolic complications.

Omentin expression was markedly reduced in obese and
co-morbid individuals, supporting its role as an anti-
inflammatory, insulin-sensitising adipokine. This trend,
though not statistically significant (p = 0.067), aligns with
reports linking omentin deficiency to chronic inflamma-
tion, adipose dysfunction, and insulin resistance. In con-
trast, visfatin expression was markedly elevated, especial-
ly in co-morbid obese participants. As a pro-
inflammatory adipokine, visfatin activates NF-xB and
MAPK pathways, promoting insulin resistance and endo-
thelial dysfunction. Its upregulation—sometimes exceed-
ing 50-fold—Ilikely reflects cumulative metabolic stress
from obesity and comorbidities [50].

Mechanistically, the pronounced visfatin upregulation in
co-morbid obese individuals may result from persistent
hyperglycaemia, oxidative stress, and systemic inflamma-
tion linked to type 2 diabetes and cardiovascular disease.
Inflammatory cytokines and hypoxic adipose tissue likely
amplify visfatin expression, reflecting a maladaptive re-
sponse that worsens inflammation and vascular injury.
Demographic factors influenced metabolic patterns.
Obese participants without comorbidities were the oldest,
and normal-weight individuals were the youngest, con-
sistent with age-related metabolic decline. Females pre-
dominated, reflecting higher obesity prevalence due to
hormonal, reproductive, and sociocultural factors in Afri-
can populations [51,52].

Biochemical analyses showed elevated random blood
sugar, triglycerides, and LDL in obese and co-morbid
groups, reflecting metabolic dysregulation and visfatin-
associated lipid disturbances. HDL remained relatively
stable, contrasting international trends, possibly due to
genetic or dietary factors which may offer partial cardio
protection and warrant further study [53].

At the molecular level, suppressed omentin and elevated
visfatin indicate a shift from protective to pathogenic adi-
pokine signalling as disease severity increases. These pat-
terns align with global observations but reveal unique
features in the Nigerian cohort, including exaggerated
visfatin responses and stable HDL levels, emphasizing
the need for region specific research to guide interven-
tions [54-56].
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Clinically, omentin and visfatin hold potential as bi-
omarkers for early detection and risk stratification of obe-
sity-related metabolic disorders. Strategies to enhance
omentin or inhibit visfatin-mediated inflammation may
provide therapeutic benefits, while public health ap-
proaches should remain gender-sensitive and culturally
informed [57,58].

Gene expression of omentin and visfatin differed signifi-
cantly across groups (p < 0.05). Omentin was highest in
the normal-weight group (median fold change >1), while
obese and co-morbid obese participants showed marked
downregulation (median fold change <0.5). In contrast,
visfatin expression was low in normal participants but
significantly elevated in obese individuals (median =~13)
and dramatically higher in co-morbid obese participants,
with some exceeding a 50-fold change (p < 0.05). These
patterns indicate escalating inflammatory and metabolic
stress with obesity and related comorbidities.

Limitation of the Study

This study is limited by its small sample size, cross-
sectional design, and hospital-based recruitment, which
may affect generalisability and prevent causal inference
between adipokine expression and metabolic outcomes.
Gene expression was assessed at the mRNA level, without
validation at the protein level or functional assays. Future
longitudinal studies incorporating proteomic and function-
al analyses are needed to clarify mechanistic links and
temporal changes in adipokine expression [59].

This study highlights the significant roles of omentin and
visfatin in the metabolic and inflammatory disturbances
associated with obesity and its comorbidities. Downregu-
lation of omentin across obese and comorbid groups sup-
ports its protective effects on insulin sensitivity and in-
flammation. In contrast, elevated visfatin, especially in
comorbid individuals, indicates a pro-inflammatory and
potentially pathogenic role.

These molecular patterns, alongside dysregulated lipid
and glucose metabolism, underscore the value of adi-
pokine assessment in clinical evaluations. Visfatin shows
promise as a biomarker of disease severity, while omentin
may indicate early metabolic stability or decline.

By situating these findings within a sub-Saharan African
population, the study contributes to the global understand-
ing of obesity-related biomarkers. It also demonstrates the
benefit of combining gene expression with biochemical
profiling for more precise disease characterization.

This research opens avenues for developing diagnostic,

prognostic, and therapeutic strategies targeting adipokine
pathways, particularly in populations facing nutritional
transitions and rising burdens of non-communicable dis-
eases.

Recommendations

Clinicians should consider monitoring visfatin and omen-
tin levels in patients with excessive body fat or metabolic
syndrome as part of a comprehensive diagnostic and risk
assessment strategy. Public health interventions should
prioritise lifestyle modifications, including diet and physi-
cal activity, to help modulate adipokine expression and
reduce metabolic risk.

To strengthen the evidence base, future research should
employ larger, longitudinal studies to validate these find-
ings, track changes in adipokine levels over time, and ex-
plore their predictive value for metabolic complications.
Such studies will inform both clinical decision-making
and public health strategies tailored to populations with
high obesity prevalence.
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