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ABSTRACT
Background and Objective: Metabolic syndrome (Mets), characterized by frequent co-occurrence of
obesity, high blood pressure, abnormal lipid levels and insulin resistance, demonstrates a higher likelihood
than random chance and exhibits a notable genetic influence. It is a huge public health problem
worldwide that is responsible for a growing number of premature deaths throughout the world. The study
aims to investigate the levels of serum ferritin (SF), fibrinogen (FIB) and some Liver Function Tests (LFT)
among   metabolic   syndrome   patients   in   UCTH   (University   of   Calabar   Teaching   Hospital).
Materials and Methods: A total number of 120 subjects (60 controls and 60 tests) were selected. The SF,
FIB and LFT testing were done using ELISA, dry weight clot method and colorimetric method, respectively.
The result was presented in tables and graphs±SD and was obtained using student’s t-test, ANOVA and
Pearson’s correlation. Results: The highest percentage age range was 40-52 (42%), female subjects (52%)
and married individuals (90%). Mets patient test subjects had higher mean values of the parameters than
the control and were statistically significant (p<0.001). Males had higher levels of the parameters in
contrast to females who had lower levels with the exception of FIB. The age range of Mets patients’,
showed an increase in SF level as they got older and this was statistically significant (p<0.05). The AST and
ALT also showed a decrease in the level as the age range increased and was statistically significant
(p<0.05). Conclusion: This study suggests that SF, FIB alongside AST and ALT should be included in a
panel of tests for diagnosis of Mets in the hospitals for better assessment and management of patients.
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INTRODUCTION
Metabolic syndrome is a collection of interrelated health issues that often coexist, raising the chances of
heart ailments, stroke and type II diabetes. This complex involves risk elements contributing to coronary
heart disease, diabetes, fatty liver and various types of cancers. It comprises risk factors for coronary heart
disease, diabetes, fatty liver and several cancers. These conditions include increased high blood pressure
of (130 mmHg systolic and 85 mmHg diastolic or higher), high blood sugar of (100 mg/dL or higher),
excess body fat around the waist of (more than 40 inches for males and more than 35 inches for females),
reduced high density lipoprotein cholesterol of (less than 40 mg/dL in men and less than 50 mg/dL in
female) and abnormal triglyceride levels of (150 mg/dL or greater). Metabolic syndrome is closely linked
to obesity or overweight and inactivity and is also linked to a condition called insulin resistance1.

Ferritin is a universal intracellular protein that stores iron and releases it in a controlled fashion. It is found
in most tissues as a cytosolic protein, but small amounts are secreted into the serum where it functions
as an iron carrier. It has been suggested that an increase in iron or ferritin levels catalyzes the formation
of hydroxyl radicals, which contribute to the development of insulin resistance2. Fibrinogen on the other
hand, is a soluble protein that is produced in the liver and released into the bloodstream when tissue or
blood vessels are damaged. The coagulation cascade initiated by platelet and other clotting factors is
activated at the site as needed one after another. At the end of the cascade, fibrinogen is converted to
fibrin, fibrin is an insoluble protein that forms a threaded mesh over the injury site. Thrombin is the
enzyme that activates this conversion. Fibrinogen is used as a follow-up in chronic conditions such as liver
disease or any health condition that leads to inflammation such as metabolic syndrome3.

Liver function tests are broad tests useful in the evaluation and treatment of patients with hepatic
dysfunction. The liver carries out metabolism of carbohydrates, fat and proteins, some of the enzymes and
end products of the metabolic pathway that are very sensitive to the abnormality that occurs may be
considered biomarkers of liver dysfunction, which are; serum bilirubin, Alanine Aminotransferase (ALT),
Aspartate Aminotransferase (AST), ratio of aminotransferase, alkaline phosphatase, gamma-glutamyl
transferase, 5´nucleotidase, ceruloplasmin and α-fetoprotein4. Alanine Aminotransferase (ALT) is found
in kidney, heart and muscle and greater concentration in liver compared with other tissues of the body
and it is purely cytoplasmic with a normal serum level of 0-40 U/L. Any type of liver cell injury can
reasonably increase ALT levels. Aspartate Aminotransferase (AST) is found in high concentration in the
heart compared to other tissue of the body and it exits in two forms in the mitochondrial and cytoplasmic
form, with normal serum level of 0 to 40 U/L. The AST level elevation predominates in patients with
cirrhosis and even in liver disease that typically have an increased ALT5. In some work conducted on
people with metabolic syndrome, it was observed that AST and ALT were more than the upper limit of
normal likewise gamma-glutamyl transferase.

Recently there has been a prevalence of cases of metabolic syndrome in our locality, although advances
in non-invasive biomarkers have improved disease detection and follow-up. There is still considerable
work needed to monitor the syndrome in patients to efficiently manage the condition. This study seeks
to add its quota and in-depth knowledge and assess the levels of serum ferritin, fibrinogen and some Liver
Function Tests (LFT) as possible inflammatory markers for the early diagnosis and good and better
management of patients.

MATERIALS AND METHODS
A cross-sectional study design was employed in the study, in which a total of 120 subjects were enrolled.
This study took place between February, 2021 to August, 2021. The area chosen for this research to recruit
patients was Medicine Outpatient, Family Medicine and Metabolic Clinic of the University of Calabar
Teaching Hospital Calabar. The subjects enrolled comprise 60 metabolic syndrome patients and 60 healthy
subjects, adult males and females of the age range of between 27 to 65 years old.

https://doi.org/10.3923/asb.2024.304.315   |                  Page 305



Asian Sci. Bull., 2 (4): 304-315, 2024

The ethical clearance was sought for and obtained from the Health Research Ethical Committees (HREC)
of the University of Calabar Teaching Hospital, with the HREC protocol number UCTH/HREC/33/525.

Subjects who had metabolic syndrome, who gave their informed consents and filled out the questionnaire
were included in the study. The following vital signs and procedures were carried out; weight, height,
waist, hip, waist-to-hip ratio, Body Mass Index (BMI), systolic blood pressure (SBP) and diastolic blood
pressure (DBP) to ascertain the condition before the inclusion. Moreover, subjects who did not have
metabolic syndrome and who had other medical conditions other than metabolic syndrome were
excluded.

Five milliliters of blood were aseptically drawn with minimum static from a prominent vein and 2.25 mL
of blood was dispensed into a sample container containing 0.25 mL of 3.31% trisodium citrate for
fibrinogen and then spun at 12000 rpm for 15 min to obtain platelet-poor plasma. Then the remaining
blood was dispensed into a plain container to harvest serum which was used for serum ferritin estimation
and liver function test after spinning for 5 min at 12000 rpm.

Plasma fibrinogen concentration (FIB) was assayed using Ingram’s dry clot weight method6,7. The principle
is that fibrinogen in plasma is converted into fibrin by clotting with calcium chloride. The resulting clot is
dried and weighed. The result is expressed in g/L.

9
Dry weight (mg)Plasma fibrinogen concentration

Volume of plasma (mL) 10  per 100 mL




Reference range = 1.5-4 g/L

Procedures: Pre-incubate a clean glass tube in a water bath at 37°C. Add 1mL of plasma into the glass
tube to allow it to warm up for 1 min. Add 1 mL of pre-warmed calcium chloride (0.025 m CaCl2) and allow
it to clot. Incubate the clotted sample in a water bath for 1 hr. Gently wound off the resulting fibrin using
a wooden swab stick. Wash the stick and the adherent fibrin in normal saline. Carefully remove the fibrin
from the stick and drop it into acetone for 10-15 min to dry. Dry the clot with filter paper. Transfer into
a hot oven of 90°C to dry for 3 hrs. Take it to the desiccator to cool down and then weigh it.

Serum ferritin (SF) was tested using Enzyme-Linked Immunosorbent Assay (ELISA), a quantitative test. The
solid phase immobilization is composed of rabbit anti-ferritin and mouse monoclonal anti-ferritin is
utilized as the antibody-enzyme conjugate solution for this assay system. There is a simultaneous reaction
of the test sample with the antibodies resulting in the ferritin molecule being sandwiched between the
solid phase and enzyme-linked antibodies.

Incubation is done for 45 min at room temperature after which the wells are washed with water to remove
unbound labeled antibodies. A solution of 3,3',5,5'-tetramethylbenzidine (TMB) is added and incubated
for 20 min resulting in the development of a blue color. Upon incorporation of 1N HCL, the color
formation halts and the subsequent yellow hue is quantified using a spectrophotometer at a wavelength
of 450 nm. The concentration of ferritin is directly proportional to the color intensity of the test sample.

Alanine aminotransferase and aspartate aminotransferase were assayed using colorimetric8 method and
their  principle  is  that;  alanine  aminotransferase  in  the sample catalyzes the reaction of alanine and
α-ketoglutarate to pyruvate and glutamic acid, the higher the enzyme activity, the higher the pyruvate.
The pyruvate formed reacts with dinitrophenylhydrazone at pH 7.4 to form a brownish coloured
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hydrazone. The intensity of the colour is directly proportional to the concentration of ALT. Meanwhile,
aspartate aminotransferase principle is that it catalyzes the reversible transfer of an amino acid group from
aspartate to α-ketoglutarate forming glutamate and oxaloacetate. The oxaloacetate produced is reduced
to malate by malate dehydrogenase and NADH. The oxaloacetate reacts with dinitrophenylhydrazine to
give a brownish color which is read enzymatically at 546 nm.

Statistical analysis: Data was presented in tables and graphs as±Standard Deviation (SD). The Statistical
Package for Social Science (SPSS) 23 was used in the analysis of the results. Comparison was made
between two and three groups using Student t-test and ANOVA, respectively. Pearson correlation was also
used to determine relationships. The p#0.05 were considered statistically significant.

RESULTS
Table 1 shows the demographic distribution of the control and metabolic syndrome patients. The age
range of both control and metabolic syndrome patients was between 27 and 68 years and they comprised
3 groups which are 27-39, 40-52 and >52 years. It was observed in metabolic patients that the age range
group of 40-52 years (42%) had the highest percentage, followed by >52 years (30%), while 27-39 (28%)
had the smallest percentage. In gender, the female had the highest percentage (52%) while the male had
(48%). The marital status shows that the married group (92%) had the highest percentage while the single
and divorced had the smallest percentage of 3 and 5%, respectively. The duration was in three groups,
7 months to 1, 2 years to 4, 5 years and above with the groups showing the same percentage of 33.5%.

Table 2 shows the comparison between vital signs, SF, FIB, FBS, AST and ALT levels of the control group
(without metabolic syndrome) and test group (with metabolic syndrome) of the study. The mean values
of the parameters (weight, height, waist, hip, waist-hip ratio, body mass index, systolic blood pressure and
diastolic blood pressure) for the control group are 72.2 kg, 1.9 m, 34.6 in, 39.9 in, 0.9 ratios, 21.7 kg/m2,
113.8 mmHg, 76.5 mmHg and were found to be statistically significantly lower (p<0.001) than the test
group (metabolic syndrome patients) whose mean values are 90.2 kg, 1.7 m, 44.9 in, 44.2 in, 1.02 ratio,
32.7 kg/m2, 175.5 and 102.3 mmHg. Meanwhile, the mean values of the SF, FIB, FBS, AST and ALT from
control group are 61.0 ng/mL, 2.0 g/L, 4.7 mmol/dl, 19.3 U/L and 21.4 U/L and were found to also be
significantly (p<0.001) dropped than the test group whose mean values (SF, FIB, FBS, AST and ALT) are
190.9 ng/mL, 4.0 g/L, 11.5 mmol/dL, 41.0 U/L and 40.5 U/L.

Table 1: Demographic distribution of control and metabolic syndrome patients of the study
Control subjects Metabolic subjects

Demographics n = 60 (%) n = 60 (%)
Age range (years)
27-39 32(53.0) 17(28.0)
40-52 16(27.0) 25(42.0)
53-68 12(20.0) 18(30.0)
Gender
Male 29 (48.0) 29 (48.0)
Female 31 (52.0) 31 (52.0)
Marital status
Divorced 3(5.0) 2(3.0)
Married 51(85.0) 55(92.0)
Single 6(10.0) 3 (5.0)
Duration
7 months to 1 years 0(0.0) 20(33.0)
2 to 4 years 19(33.5)
5 years and above 19(33.5)
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Table 2: Comparison between vital signs, SF, FIB, FBS, AST and ALT parameters of non-metabolic syndrome (control group) and
metabolic syndrome patients

Non-metabolic syndrome Metabolic syndrome
Parameter n = 60 n = 60 p value
Weight (kg) 75±1.56 90.2±2.34 0.001
Height (m) 1.9±0.02 1.7±0.01 0.001
Waist (in) 34.6±0.45 44.9±0.58 0.001
Hip (in) 39.9±0.25 44.2±0.52 0.001
Waist-hip (ratio) 0.90±0.01 1.02±0.01 0.001
BMI (kg/m2) 21.7±0.22 32.7±0.82 0.001
SBP (mmHg) 113.8±0.73 175.5±4.23 0.001
DBP (mmHg) 76.5±0.54 102.3±2.13 0.001
SF (ng/mL) 61.0±3.88 190.0±25.31 0.001
FIB (g/L) 2.0±0.06 4.0±0.07 0.001
FBS (mmol/L) 4.7±0.05 11.5±1.85 0.001
AST (U/L) 19.3±0.32 41.0±0.65 0.001
ALT (U/L) 21.4±0.52 40.5±0.63 0.001
Values are expressed as T-test values p<0.001 are statistically significant,  BMI:  Body  mass  index,  SBP:  Systolic  blood  pressure,
DBP: Diastolic blood pressure, SF: Serum ferritin, FIB: Fibrinogen, FBS: Fasting blood sugar,  AST:  Aspartate  aminotransferase  and
ALT: Alanine aminotransferase

Table 3: Comparison of the vital signs, SF, FIB, FBS, AST and ALT levels of patients with metabolic syndrome based on age
27-39 years 40-52 years 53-68 years

Parameter n = 17 n = 25 n = 18 p value
Weight (kg) 93.5±3.75 88.1±4.68 88.4±5.00 0.720
Height (m) 1.6±0.02 1.7±0.02 1.7±0.87 0.136
Waist (in) 42.9±0.86 45.8±1.05 45.7±0.84 0.820
Hip (in) 44.1±0.99 44.5±0.77 43.9±0.94 0.890
Waist-hip (ratio) 1.0±0.22 1.0±0.17 1.0±0.26 0.100
BMI (kg/m2) 36.1±1.91 30.8±1.06 32.2±1.24 0.337
SBP (mmHg) 189.2±10.09 169.0±6.03 171.0±5.29 0.124
DBP (mmHg) 98.5±2.09 101.2±4.47 106.6±2.79 0.383
SF (ng/mL) 113.9±16.73ab 173.7±32.6 210.0±4.64* 0.025
FIB (g/L) 3.9±0.12 4.0±0.10 4.0±0.11 0.833
FBS (mmol/L) 9.93±0.83 9.9±0.59 10.9±0.94*ab 0.019
AST (U/L) 46.8±2.0ab 45.9±0.9*b 40.7±0.7*a 0.001
ALT (U/L) 45.8±2.0ab 44.5±0.9*b 40.6±0.7*c 0.001
Values are expressed as one-way ANOVA values, p<0.05 are statistically significant, *Significant from group 1 (27-39 years),
aSignificant from group 2 (40-52 years), bSignificant from group 3 (53-68years), BMI: Body mass index, ALT: Alanine aminotransferase,
SBP:  Systolic  blood  pressure,  DBP:  Diastolic  blood  pressure,  SF:  Serum  ferritin,  FIB:  Fibrinogen,  FBS:  Fasting  blood  sugar
and AST: Aspartate aminotransferase

Table 3 shows the comparison of the vital signs, SF, FIB, FBS, AST and ALT levels of patients with metabolic
syndrome based on age. Out of the 60 subjects enrolled in the study, mean value of subjects of age range
27-39 years with vital signs (weight, height, waist, hip, waist-hip ratio, body mass index, systolic blood
pressure and diastolic blood pressure) are 93.5 kg, 1.6 m, 42.9 in, 44.1 in, 1.0 ratio, 36.1 kg/m2, 189 and
98.5 mmHg. The mean value of age range 40-52 years  is  88.1  kg,  1.7  m,  45.8  in,  44.5  in,  1.0  ratio,
30.8 kg/m2, 169 mmHg, 101.2 mmHg and mean values of  age  range  53-68  years  are  88.1  kg,  1.7  m,
45.2 in, 43.4 in, 1.2 ratio, 32.1 kg/m2, 170 and 106 mmHg). No statistical change was found (p>0.05)
among the age group. Moreover, the mean values of subjects for the age range 27-39 years of SF, FBS,
AST and ALT (113 ng/mL, 9.93 mmol/dl, 46.8 and 45.8 U/L);  mean  value  of  age  range  40-52  years
(173.72  ng/mL,  8.50  mmol/dL,  45.9  and  44.5  U/L)   and   mean   value   of   age   range   53-68   years
(210 ng/mL, 10.9 mmol/dL, 40.7 and 40.6 U/L). Statistical change was found in the age range with the
above-listed parameter (p<0.05). There was no significant difference (p>0.05) in FIB of all age range
groups in comparison.
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Table 4: Comparison of vital signs, SF, FIB, FBS, AST and ALT levels of the test group (metabolic syndrome) based on gender
Males Female

Parameter n = 29 n = 31 p values
Weight (kg) 88.1±2.2 92.9±4.3 0.001
Height (m) 1.7±0.0 1.7±0.0 0.001
Waist (in) 45.5±0.6 44.6±1.0 0.001
Waist-hip (ratio) 1.1±0.1 1.0±0.0 0.001
BMI (kg/m2) 32.0±1.1 33.1±1.6 0.001
SBP (mmHg) 170.0±4.6 177.6±6.4 0.001
DBP (mmHg) 99.87±2.3 101.4±2.0 0.001
SF (ng/mL) 172.5±43.2 104.4±12.3 0.001
FIB (g/L) 3.8±0.1 4.2±0.14 0.001
FBS (mmol/L) 9.8±3.8 13.2±0.7 0.001
AST (U/L) 42.2±1.0 40.8±1.0 0.001
ALT (U/L) 41.5±1.0 39.5±1.0 0.001
Values are expressed as t-test values p<0.001 are statistically significant,  BMI:  Body  mass  index,  SBP:  Systolic  blood  pressure,
DBP: Diastolic blood pressure, SF: Serum ferritin, FIB: Fibrinogen, FBS: Fasting blood sugar,  AST:  Aspartate  aminotransferase  and
ALT: Alanine aminotransferase

Table 5: Comparison of vital signs, SF, FIB, FBS, AST and ALT levels of test group (metabolic syndrome) based on duration
7 months to 1 year 2 to 4 year 5 years and above

Parameter n = 20 n = 19 n = 19 p value
Weight (kg) 92.9±5.9 88.5±1.9 93.5±15.5 0.667
Height(m) 1.7±0.0 1.7±0.2 1.7±0.4 0.769
Waist(in) 45.4±1.3 45.0±3.7 41.0±0.0 0.429
Hip(in) 44.6±1.1 44.1±0.6 40.0±0.0 0.305
Waist-hip (ratio) 1.0±0.0 1.0±0.0 1.0±0.0 0.998
BMI (kg/m²) 33.1±1.7 32.4±0.9 33.5±7.5 0.930
SPB (mmHg) 179.7±8.2 173.0±5.1 166.5±16.5 0.754
DPB (mmHg) 103.4±2.8 101.1±3.0 109.0±20.5 0.728
SF (ng/mL) 131.7±13.9 174.1±38.6 168.9±12.3 0.253
FIB (g/L) 3.3±0.1 4.0±0.7 4.1±0.2 0.107
FBS (mmol/L) 9.3±0.8 10.5±0.6 8.6±2.9 0.405
AST (U/L) 42.2±1.3 40.4±0.8 41.0±0.7 0.501
ALT (U/L) 41. 1±1.6 40.1±0.8 42.0±2.0 0.686
Values are expressed as one-way ANOVA values, p<0.05 are statistically significant, BMI: Body mass index, SBP: Systolic blood
pressure, DBP: Diastolic blood pressure, SF: Serum ferritin, FIB: Fibrinogen, FBS: Fasting blood sugar, AST: Aspartate aminotransferase
and ALT: Alanine aminotransferase

Table  4  shows  a  comparison  of  vital  signs,  SF,  FIB,  FBS,  AST  and  ALT  of  the  test  group
(metabolic syndrome) based on gender. The mean values of the vital signs (weight, height, waist, hip,
waist-hip ratio, BMI, SBP and DBP) are 88.1 kg, 1.7 m, 45.5 in, 42.7 in, 1.1 ratio, 32. kg/m2, 170 mmHg and
99.9 mmHg for male and 92.9 kg, 1.7 m, 44.6 in, 1.0 ratio, 33.1 kg/m2, 177.6 mmHg and 101.4 mmHg for
female. There was a statistically significant (p<0.001) increase found in weight, BMI, SBP and DBP and a
statistically significant (p<0.001) decrease in waist, waist-hip ratio mean values of females when compared
to males. Meanwhile mean values of the male subjects with respect to the SF, FIB, FBS, AST and ALT are
172.5 ng/mL, 3.84 g/L, 9.8 mmol/dl, 42.2U/L and 41.5U/L, while that of the female subjects are 104.4
ng/mL, 4.19 g/L, 13.2 mmol/dl, 40.8 U/L and 39.5 U/L. There was a statistically significant (p<0.001)
increase found in SF, FBS, AST and ALT and a statistically significant (p<0.001) decrease in FIB mean value
of male when compared with the female.

Table 5 shows a comparison of vital signs, SF, FIB, FBS, AST and ALT levels of the test group (metabolic
syndrome) based on duration. The mean value of subjects with a duration of 7 months to 1 year of the
following vital signs (weight, height, waist, hip, waist-hip ratio, body mass index, systolic blood pressure
and diastolic blood pressure) is 92.9 kg, 1.7 m, 45.4 in, 44.6 in, 1.0 ratio, 33.1 kg/m2, 179.7 and 103 mmHg,
2 to 4 years are 88.5 kg, 1.7 m, 45.0 in, 44.1 in, 1.0 ratio, 32.4 kg/m2, 173 and 101.1 mmHg, 5 years and
above are 93.5 kg, 1. 7 m, 41.0 in, 40.0 in, 1.0 ratio, 33.5  kg/m2,  166.5  and  109.5  mmHg.  No  statistical
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change was found (p>0.05) during the time frame. The mean value of subject with duration of 7 months
to 1 year as regard to the parameters (SF, FIB, FBS, AST and ALT) are 131.7 ng/mL, 3.3 g/L, 9.3 mmol/dL,
42.2 and 41.1 U/L, 2 to 4 years are 174 ng/mL, 4.0 g/L 10.5 mmol/dL, 40.4 and 40.1 U/L, 5 years and above
are 168 ng/mL, 4.1 g/L, 8.6 mmol/dL, 41.0 and 42.0 U/L. No statistical change was also found (p>0.05)
during the time frame of the illness.

Figure 1 shows an association between SF and FIB in patients with metabolic syndrome, which was a weak
significant negative correlation. The weak negative correlation indicates that as FIB increases while SF
decreases r = 0.121 (p<0.05). In the association between SF and ALT  (Fig.  2),  patients  with  metabolic

Fig. 1: Association between SF and FIB of metabolic syndrome patients

Fig. 2: Association between SF and ALT of metabolic syndrome patients
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Fig. 3: Association between SF and AST of metabolic syndrome patients

Fig. 4: Association between FIB and AST of metabolic syndrome patients

syndrome show a weak/moderate significant negative correlation (r = 0.273, p<0.05), indicating that as
ALT increases SF decreases. Figure 3 shows an association between SF and AST in patients with metabolic
syndrome. It shows weak/moderate significant negative correlation (r = 0. 239, p<0.05). The weak negative
correlation indicates that as AST increases serum ferritin decreases. Figure 4 shows an association between
FIB and AST in patients with metabolic syndrome. It indicates that AST  increases  fibrinogen  decreases
r = 0.133 (p<0.05). An association between fibrinogen and ALT in patients with metabolic syndrome shows
a weak positive correlation, which indicates that as ALT increases fibrinogen also increases r = 0.138
(p<0.05).
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Fig. 5: Association between FIB and ALT of metabolic syndrome patients

DISCUSSION
Socio-demographic parameters were captured in Table 1, in which the majority of the metabolic syndrome
(Mets) patients were in the age bracket of 40-52 years of age. In this study, it could be because people
with metabolic syndrome are more likely to have a steep decline in fitness levels. It could also be
attributed to being in the age of 40 years, where they preferred mild to moderate  activities  like
gardening or walking over intense aerobic exercises such as running. In contrast, their peers without
metabolic syndrome had lower but steadier fitness levels over the years. This was agreed with earlier
findings that metabolic syndrome is becoming a common disease of people in their late 30s and early 40s
downwards9,10.

It also revealed that 52% of the metabolic syndrome patients were females while the male constituted only
48%. This study suggested that it could be a result of females having more body mass index and probably
not exercising. This finding was in line with a report that concluded that Mets are found more among
females than males11, the prevalence was higher in females than in males. In women, elevated BMI, low
HDL cholesterol, increased waist circumference and hyperglycemia were significantly larger contributors
to metabolic syndrome while in men these were hypertension and elevated triglycerides.

When grouped into marital status, it was found that married people (92%) were more affected than
divorced and single people. In present study, this could be a result of married people not eating right and
not having a quality marriage life alongside facing much stress at home which could lead to HBP. This
finding was in line with a report that concluded that married people who are not in high-quality marriages
are more prone to metabolic syndrome12 people in high-quality marriages are at lower risk of developing
the metabolic syndrome. Social histories of patients should include an assessment of marital quality. When
grouped into the duration of 7 months to 1 year, 2 to 5 years and 5 years above; the prevalence in
percentage was the same at 33.5%, this could be due to the alarmingly increase in unhealthy life styles
leading to the development of metabolic syndrome at a faster rate.
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It was observed that the control subject had lower values of the parameter when compared to the
metabolic syndrome patient and it could be a result of low-grade inflammation been caused by a
metabolic syndrome that throws off some of the vital signs, SF, FIB, FBS, AST and ALT off the chart leading
to its increase (Table 2). A significant increase in SF, FBS, ALT and AST was seen to be in the upper range
of normal patients as they advanced in age. The increase could be a result of the reticulo-endothelia
system responsible for phagocytosis that gets activated due to low-grade inflammations and the liver is
one of the organs where ferritin is stored. This gets inflamed and leaks out more ferritin which leads to
their increase. In a study done by Felipe et al.13, they reported that hyperferrtinemia observed in subjects
with metabolic syndrome is associated with insulin resistance and fatty liver but not with iron overload
and this was determined in liver biopsies by quantitative phlebotomy.

This could be a result of the body secreting low insulin for the fasting blood sugar. Sugar is either used
immediately for energy or stored for later use, but as one ages, the pancreas produces less insulin which
means blood sugar is elevated longer. The FIB in this study was not statistically significant with age
(p>0.05) but is clinically significant. The FIB shows a progressive increase as one ages, but not significant
in this study. This could be attributed to the body not being able to handle its removal any longer. Studies
conducted show that these increased circulating levels of fibrinogen represent a slower disposal of
fibrinogen rather than an increased production as one age. Although an age-related increase in blood
fibrinogen has been observed in major epidemiological studies, little is known about the biochemical
mechanism of this increase in fibrinogen level with age14. The ALT and AST could be a result of reduced
liver capacity at one age. Troxel et al.12 postulated that a decline in transaminase level was noted in studied
cases of metabolic syndrome but the biochemical mechanism by which this happens has not been
ascertained yet (Table 3).

The males have higher levels of SF, AST and ALT than the females in this study and it is because males
have  more  skeletal  muscle  mass  where  ferritin  is  stored  and  no  loss  of  blood  physiologically.
Ledesma et al.15, postulated that the increase in skeletal muscle mass of the males led to them having
more ferritin levels than the females both in normal and disease conditions.

According to Felipe et al.13, they also postulated that consumption of red meat has been related to
metabolic  syndrome  and  over-expression  of  c-reactive  (ferritin)  protein  in  women.  According  to
Ledesma et al.15 they gave a conclusion based on their study that the result confirmed that high SF
concentration is associated with metabolic syndrome and with oxidative stress markers indicating the
importance of evaluating SF in the diagnosis of the metabolic syndrome. No clear mechanism exists to
explain how sexes affect the development of abnormal liver function tests (AST and ALT). However,
Solomon et al.16, observed that more levels seen in males area result of males having higher haemoglobin
levels than females, after adjusting for obesity, hepatitis and gender and males havea greater risk of
abnormal liver function which may be associated with higher haemoglobin levels.

Fibrinogen and FBS were observed to be higher in females than males. The females tend to have more
adipose tissue than males and FIB elevation is strongly linked to being overweight. In a study done by
Shankar et al.17 and Ding et al.18, they suggested that fibrinogen, an inflammatory factor significantly
contributed to insulin resistance in females, while this impact might not be as prominent in males. In the
overweight women subgroup, plasma fibrinogen was found to be connected to metabolic syndrome and
it serves as a possible modifier in the progression from being overweight to developing metabolic
syndrome. Increased FBS in females is thought to be a result of more visceral adipose tissue which leads
to lower insulin secretion. The result aligned with Frank’s research which stated that in metabolic
syndrome investigation, there is a connection between visceral adipose tissue, elevated fasting blood
sugar level and type II diabetes in both males and females. However, a more significant correlation
between visceral adipose tissue and glucose homeostasis disruption is observed in women (Table 4).
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Duration shows to have no effect on the parameters, although, according to Solomon et al.16 reported that
individuals with metabolic syndrome for 3 years had fibrinogen levels rose an average of 0.1 g/L every
month. The researcher then suggested that fibrinogen is likely to be a useful biomarker to stratify
individuals with metabolic syndrome into those with a high or low risk of future exacerbations and may
identify those with a higher risk of mortality (Table 5). A moderate relationship was seen in SF and FIB, SF
and ALT, SF and AST, FIB and ALT and AST. A study reported that ALT serum level usually predicts a future
level of inflammation and oxidative stress marker such as fibrinogen so its increase will also increase
fibrinogen but in an unreliable/weak manner19,20. Standardized methods across different laboratories and
research groups should be employed for measuring SF, FIB, AST and ALT. This will help in comparing the
results and drawing meaningful conclusions. Large-scale and multicenter studies to investigate the
relationship  between  these  biomarkers  and  metabolic  syndrome  in  a  diverse  population.  This  will
help in identifying any potential associations and correlations that may be specific to certain
demographics or geographical regions. Educational materials and programs should be developed in order
to raise awareness about the importance of these biomarkers in metabolic syndrome and their
management.

CONCLUSION
The present study has revealed that Mets can lead to significant increases in SF, FIB, FBS, AST and ALT.
There  appears  to  be  a  weak  positive  relationship  between  FIB  and  ALT  and  this  is  likely  to  be
able   to   predict   future   levels   of   inflammation  and  oxidative  stress  markers  such  as  fibrinogen.
The  parameters  improved  towards  the  normal  range  among  those  on  drugs  and  marital  status
affects the incidence of Mets with the married presenting with the highest cases. Males showed more
elevation  in  SF,  AST  and  ALT  than  females  which  also  showed  elevation  in  FIB  and  FBS  than
males. Mets show to advance in age as they get older. There should be a consideration in the
determination of SF and FIB as an adjunct test alongside the basic investigation (AST and ALT) to expand
the scope of the diagnosis of Mets. There should be a synergy established between clinicians and health
workers managing these patients to create awareness of how the levels of these parameters and their
early detection in variation of their levels will lead to good and appropriate management of their condition
and possible treatment. There should be an aggressive campaign by healthcare providers to enlighten the
public on the existence and danger of Mets and the need for regular check-ups to achieve early diagnosis
and strong emphasis is also placed on choosing a good lifestyle as early as possible to avoid
complications.

SIGNIFICANCE STATEMENT
Serum ferritin (SF), fibrinogen (FIB) and some Liver Function Tests (LFT) were evaluated in Mets patients.
Significance increases were seen in SF, FIB, FBS, AST and ALT which may be a result of low-grade
inflammation being caused by this condition. The SF and FIB alongside AST and ALT should be considered
valuable for the proper diagnosis and detection of Mets. There should be adequate cooperation between
clinicians and other health workers for the proper management of Mets patients and enlightenment of
the public on the danger of Mets and the need for regular check-ups which is crucial for early detection
of potential health issues, allowing timely intervention and also emphasizing on a good lifestyle to prevent
complications.
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