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ABSTRACT:

Background: Adipocytes are not just storage organs for fat, they
play a regulatory role in body homeostasis including iron metabolism.
Concerns about the effect of visceral fat mass on serum ferritin has
been raised as increase visceral fat mass accumulation may lead to
sequestration of Fe within the reticuloendothelial system leading to
decrease dietary Fe absorption from the intestine

Aim of the work: This study aims to detect relation between
percentage of visceral fat mass and serum ferritin level in Sample of
Ain Shams medical students.

Patients and Methods: this was a case—control study conducted
on 150 medical students over 3 months they were divided into two
subgroups: normal serum ferritin group and low serum ferritin group.
All students were subjected to the detailed history and 24 hour
dietary recall, anthropometric measurements, complete blood picture,
measurement of serum ferritin =

Results: There were significantly negative association between
visceral fat mass and serum ferritin also the serum ferritin showed
significant positive correlations with BMI and waist hip ratio.

Conclusion: Higher visceral fat mass levels should be taken into
account when assessing body Fe status and should probably be
treated before providing dietary recommendations to correct low
serum ferritin level.
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INTRODUCTION:

Ferritin, an acute phase protein, is
elevated in inflammatory conditions and its

diabetes some cancers, and death from all
causes?.

There 1is an indication that iron

regulation is complex including number of
factors such as: oxidative stress, inflamma-
tion, oncogenes, growth factors and other
stimuli were implicated'”.

Body fat distribution is now recognized
as an important predictor and modifier of
many of the adverse health consequences of
obesity. Individuals with an upper body fat
pattern, reflecting an excess of visceral fat,
have significantly greater risk for diabetes,
hypertension, hypertriglyceridemia, ische-
mic heart disease, non-insulin-dependent

functioning in the maintenance of body
weight and composition, and the relationship
between adiposity and serum ferritin show a
positive association, as excess fat may
promote fatty acid oxidation and lead to
oxidative stress, which has been shown to

contribute to ferritin induction®.

The bioavailability of Fe may be also
linked to the chronic inflammation induced
by increase total and visceral fat mass
accumulation, as during fat deposition,
reactivity of intracellular iron with lipids and
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increase lipid peroxidation occur causing
sequestration of intracellular iron into the
stores in order to reduce lipid peroxidation,
leading to reduce functional iron and
increase iron stores ).

AIM OF THE WORK:

This study aims to detect relation
between percentage of visceral fat mass and
serum ferritin level in Sample of Ain Shams
medical students.

PATIENTS AND METHODS:
Patients:

This is a case—control study conducted
on 150 [31 male and 119 female] with
normal BMI. They were recruited from
clinical nutrition department, Ain Shams
University. Their ages ranged between 19
and 22 years with a mean age of 18 + 1.5
years. We excluded from the study, Students
with chronic disease as: DM, hypertension,
liver disorders, blood disease as thalassemia
or hemoglobinopathy, obvious inflammation
represent by serum C-reactive protein level
of 20 mg/dl.

The included patients 150 Medical
students (age between 19-25 year’s old) with
normal BMI (BMI between 18.5-24.9
kg/m2) were divided according to their
serum ferritin level into two subgroups: 75
students with low serum ferritin level
randomly allocated in case group by simple
random sampling. And 75 of students with
normal serum ferritin level will be randomly
allocated in control group by simple random
sampling.

The Ethical and Research Committee of
the Council of Children Department, Ain
Shams University, Egypt, approved this
study proposal. Full description of what was
required in the study was discussed with the
parents of the participants, and consent was
obtained before the evaluation.
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Methods:

This survey was a part of the Nutritional
Assessment of Medical Students of Ain
Shams University (NAMES/ASU) project.
This project was designed in 2018 to
evaluate the nutritional status of 1225
medical students.

Data of 150 randomly selected medical
students included in this study will be
collected, this data will include detailed
History: Demographic data: name, age,
sex, Detailed medical history, Dietetic
history: 24 hrs. Food recall And All data will
be analyzed using food composition table
National Nutrition Institute (NNI).

Anthropometric measurements were
performed using standardized equipment’s,
these measurements included weight (wt) in
kilograms (kg), height (ht) in centimetre
(cm), waist circumference (WC) in
centimetre (cm),), body mass index, bioel-
ectrical impedance segmental analysis using
in-body 770. BMI was calculated according
the following equation: BMI=weight (kg)/
height (m2).

A volume of 6 ml peripheral blood was
collected from all participants using standard
venipuncture techniques in two tubes. Of
which 2 ml on EDTA was utilized for
complete blood picture, and 4 ml serum was
utilized for iron profile samples were
excluded after centrifugation

Serum ferritin was assessed by
IMMULITE/ IMMULITE 1000 Ferritin
analyser (Siemens, Los Angeles, California,
USA). Reference value in children for serum
ferritin is greater than 10 ng/dl.

The collected data were revised, coded,
tabulated, and introduced into a PC using
statistical package for the social sciences
(SPSS Inc., Chicago, Illinois, USA)

Statistical Analysis:

Using PASSI11 program for sample size
calculation and assuming proportion of
students with high visceral fat among low
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serum ferritin group =50% and lower by
20% among normal group (30%), sample
size of 75 students in each group can detect
this difference with power 80% and a-error
0.05.

RESULTS:

The results of this work show of 150
medical student (119 female and 31 male)
included in this study: BMI (Mean + SD

22.24 £ 1.94) with weight range 42.4 — 81.4
and height range147— 183. The waist to hip
ratio show range of 0.73 — 0.95

Visceral fat mass show (Mean + SD
8.25 £ 3.45) and serum ferritin level ranging
from 3.3 to 260.3

There was positive correlation between
serum ferritin Waist hip ratio P-value >0.05
While there was a negative correlation
between serum ferritin and BMI.

Table (1): Correlation of serum ferritin and anthropometric Measurements.

Serum ferritin
R P-value
Height(m) 0.048 0.208
Weight (Kg) 0.062 0.454
BMI (kg/m2) -0.557 0.000
Waist hip ratio 0.520 0.000
Visceral fat (%) -0.392" 0.000

There was a negative correlation between serum ferritin and visceral fat (P-value >0.05)

Table (2): Correlation of serum ferritin and Visceral Fat.

Visceral fat (%)

R P-value

Ferritin

-0.392" 0.000

DISCUSSION:

Regulation of ferritin is complex, a
number of factors such as oxidative stress;
oncogenes, growth factors and inflammation
were implicated®. And as visceral fat can
lead to increased secretion of inflammatory
mediators that have been reported to be
inversely associated with serum Fe levels®.
So aiming of our study is to detect the
relation between percentage of visceral fat
mass and serum ferritin level.

Our study performed on 150 medical
students (119 female and 31 male) ranging
in age from 19 to 22 years and BMI within
the normal range. There was a significantly
higher visceral fat mass in female compared
to that in male.

As the correlation data indicated, serum
ferritin  showed a significant negative
association with BMI. Many studies showed
that inflammation resulted in increased

production of liver hepcidin, which
interferes with iron absorption, and the
authors of these studies suggested that this
may explain the low serum ferritin level
associated with a high BMI). Also other
studies demonstrated that BMI was a risk

fact?r for reduced serum ferritin levels®
9&10

The positive association of ferrtin with
waist circumference, and waist-to-hip ratio
observed in current study was in line with
the fact that most of previous studies have
reported the significant association between
elevated ferritin levels and abdominal
obesity ‘412 Since lower body fat is less
metabolically active, and thus less involved
in oxidative metabolic processes than upper
fat mass"?. It is possible that the opposite
associations are mediated by inflammatory
factors™ also these findings suggest that
fatty acid oxidation may be implicated in the
association between regional fat distribution
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and circulating ferritin levels. During fat
deposition lipid biosynthesis increases, this
might lead to an increase in iron induced
lipid oxidation as a result of reactivity of
intracellular iron with lipids. There is a
probability that ferritin is elevated to act as
an iron cytoprotective agent. Thus, increased
ferritin concentration may be an adaptive
mechanism to reduce iron-induced oxidative
stress, which could explain the positive
correlation between ferritin and anthropo-
metric indicators®.

In our study we observe negative
association between serum ferritin  and
visceral fat mass ,the negative association
between serum ferritin and adiposity was
first demonstrated in adolescents and
thereafter several studies have confirmed
this finding in different populations®’®
19820) in contrast to those several —studies,
other studies reported positive associations
between adiposity and serum ferritin
(21.22823) However, the study populations in
previous reports generally differed from ours
in terms of age, sex and race, and these
factors can influence not only iron status, but
also body composition®*?24%) For instance,
in the study by Chambers et al (2006) and
Iwasaki et al (2005), the subjects included
postmenopausal women, and the mean age
of the study participants was over 50 years
(22823) " Although the study by Yanoff et al
(2007) included subjects within range of 18
to 30 years, the mean age of their cohort (38
years) was substantially higher than the
average age of in our study.

Conclusion:

This study indicates that visceral fat
mass levels should be taken into account
when assessing serum ferritin level and
should probably be treated before
providing dietary recommendations to
correct ID or IDA
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