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ABSTRACT
Objectives: This study aimed to determine the changes in iron status in MSindividuals and to determine the effects of sex on iron status in MS individuals.
Patients and methods: Fifty individuals (٣٠ males and ٢٠ females) had at least ٣
criteria of metabolic syndrome according to WHO criteria, and other fifty apparently
healthy individuals (٣٠ males and ٢٠ females) considered to be control group. Fasting
blood samples were taken from the patient and control groups and analysed for serum
iron, ferritin, glucose and triglycerides.
Results: Serum iron, serum ferritin, glucose, triglycerides and saturation % showed
significant increase in MS individuals (p < ٠.٠٥) than control individuals, while serum
HDL-C showed significant decrease in MS than in control (p < ٠.٠٥). Serum ferritin
showed a significant increase in male individuals with MS than in female individuals
(p<٠.٠٠١), while serum HDL-C showed a significant reduction in male with MS than
in female with MS (p<٠.٠١).
Conclusion: Metabolic syndrome caused significant changes in patient iron status
parameters. Serum ferritin was significantly less than males.
ﺍﻟﺨﻼﺼﺔ
 آﺎن هﺪف اﻟﺪراﺳﺔ هﻮ ﺗﺤﺪﻳﺪ اﻟﺘﻐﻴﺮات ﻓﻲ واﺟﻬﺔ اﻟﺤﺪﻳﺪ ﻓﻲ اﻟﺪم ﻋﻨﺪ اﻟﻤﺼﺎﺑﻴﻦ ﺑﺎﻟﻤﺘﻼزﻣﺔ:هﺪف اﻟﺪراﺳﺔ
. اﻻﻳﻀﻴﺔ وآﺬﻟﻚ ﺗﺤﺪﻳﺪ ﺗﺄﺛﻴﺮ ﻋﺎﻣﻞ اﻟﺠﻨﺲ ﻓﻲ واﺟﻬﺔ اﻟﺤﺪﻳﺪ ﻓﻲ اﻟﺪم
 ﻣﻦ اﻻﻧﺎث( ﻣﺼﺎﺑﻴﻦ٢٠  ﻣﻦ اﻟﺬآﻮر و٣٠)  أﺟﺮﻳﺖ هﺬﻩ اﻟﺪراﺳﺔ ﻋﻠﻰ ﺧﻤﺴﻴﻦ ﺷﺨﺼﺎ:اﻟﻤﺮﺿﻰ وﻃﺮاﺋﻖ اﻟﻌﻤﻞ
.آﻤﺠﻤﻮﻋﺔ ﺳﻴﻄﺮة.ﺑﺎﻟﻤﺘﻼزﻣﺔ اﻻﻳﻀﻴﺔ وﻓﻘﺎ ﻟﻤﻌﺎﻳﻴﺮ ﻣﻨﻈﻤﺔ اﻟﺼﺤﺔ اﻟﻌﺎﻟﻤﻴﺔ وﺧﻤﺴﻴﻦ ﺷﺨﺼﺎ ﻣﻦ اﻻﺻﺤﺎء
اﺧﺬﺗﺖ ﻋﻴﻨﺎت اﻟﺪم ﺑﻌﺪ اﻟﺼﻴﺎم ﻣﻦ ﻣﺠﻤﻮﻋﺔ اﻟﻤﺮﺿﻰ وﻣﺠﻤﻮﻋﺔ اﻟﺴﻴﻄﺮة وﺗﻢ ﺗﺤﻠﻴﻞ ﻣﺼﻞ اﻟﺤﺪﻳﺪ و اﻟﻔﺮﻳﺘﻴﻦ
.واﻟﻜﻠﻮآﻮز واﻟﺸﺤﻮم اﻟﺜﻼﺛﻴﺔ
 اﻇﻬﺮت اﻟﺪراﺳﺔ ان ﻣﺼﻞ اﻟﺤﺪﻳﺪ واﻟﻔﻴﺮﻳﺘﻴﻦ واﻟﻜﻠﻮآﻮز واﻟﺸﺤﻮم اﻟﺜﻼﺛﻴﺔ و ﻧﺴﺒﺔ ﺗﺸﺒﻊ ﺑﺎﻟﺤﺪﻳﺪ:اﻟﻨﺘﺎﺋﺞ
 ﻓﻲ ﺣﻴﻦ أﻇﻬﺮ آﻮﻟﺴﺘﺮول، زﻳﺎدة ﻣﻌﻨﻮﻳﺔ ﻟﺪى اﻷﻓﺮاد اﻟﻤﺼﺎﺑﻴﻦ ﺑﺎﻟﻤﺘﻼزﻣﺔ اﻻﻳﻀﻴﺔ ﻣﻘﺎرﻧﺔ ﻣﻊ ﻣﺠﻤﻮﻋﺔ اﻟﺴﻴﻄﺮة
اﻟﺒﺮوﺗﻴﻦ ﻋﺎﻟﻲ اﻟﻜﺜﺎﻓﺔ اﻧﺨﻔﺎﺿﺎ ﻣﻌﻨﻮﻳﺎ ﻋﻨﺪ اﻟﻤﺼﺎﺑﻴﻦ ﺑﺎﻟﻤﺘﻼزﻣﺔ اﻻﻳﻀﻴﺔ أآﺜﺮ ﻣﻤﺎ آﺎﻧﺖ ﻋﻠﻴﻪ ﻓﻲ ﻣﺠﻤﻮﻋﺔ
 ﻓﻲ، وأﻇﻬﺮ اﻟﻔﻴﺮﻳﺘﻴﻦ زﻳﺎدة ﻣﻌﻨﻮﻳﺔ ﻋﻨﺪ اﻟﺬآﻮر اﻟﻤﺼﺎﺑﻴﻦ ﺑﺎﻟﻤﺘﻼزﻣﺔ اﻻﻳﻀﻴﺔ ﻣﻘﺎرﻧﺔ ﺑﺎﻹﻧﺎث.اﻟﺴﻴﻄﺮة
ﺣﻴﻦ أﻇﻬﺮ آﻮﻟﺴﺘﺮول اﻟﺒﺮوﺗﻴﻦ ﻋﺎﻟﻲ اﻟﻜﺜﺎﻓﺔ اﻧﺨﻔﺎﺿﺎ ﻣﻌﻨﻮﻳﺎ ﻓﻲ اﻟﺬآﻮر اﻟﻤﺼﺎﺑﻴﻦ ﺑﺎﻟﻤﺘﻼزﻣﺔ ﻣﻘﺎرﻧﺔ ﺑﺎﻹﻧﺎث
اﻟﻤﺼﺎﺑﺎت
 ان ﻣﺘﻼزﻣﺔ اﻻﻳﻀﻴﺔ ﺳﺒﺒﺖ ﺗﻐﻴﺮا ﻣﻌﻨﻮﻳﺎ ﻓﻲ اﻟﻤﻌﻠﻤﺎت واﺟﻬﺔ اﻟﺤﺪﻳﺪ ﻋﻨﺪ اﻟﻤﺼﺎﺑﻴﻦ ﺑﺎﻟﻤﺘﻼزﻣﺔ:اﻻﺳﺘﻨﺘﺎج
.اﻻﻳﻀﻴﺔ ﺑﺎﻟﻤﻘﺎرﻧﺔ ﻣﻊ ﻣﺠﻤﻮﻋﺔ اﻟﺴﻴﻄﺮة و آﺎن ﻣﺼﻞ اﻟﻔﺮﻳﺘﻴﻦ اﻗﻞ ﻣﻌﻨﻮﻳﺎ ﻋﻨﺪ اﻹﻧﺎث اﻟﻤﺼﺎﺑﺎت ﻣﻔﺎرﻧﺔ ﺑﺎﻟﺬآﻮر
syndrome (MS) is a
M etabolic
condition of increasing incidence

and developing countries as in Iraq.
According to the National cholesterol
education program Adult Treatment

all over the world in both developed
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Mosul. Fifty MS-individuals (٣٠ males
and ٢٠ females) had at least ٣ criteria
of metabolic syndrome according to
WHO criteria١, and other
fifty
apparently healthy individuals (٣٠
male and ٢٠ female) were considered
to be the control group.
Blood samples (٥ ml) were taken
from the patient and control groups for
analyses. Serum fasting glucose was
assayed by glucose oxidase/peroxidase
colorimetric method٦. High density
lipoprotein-cholesterol (HDL-C) was
measured by Lopez-Virella method٧
and triglycerides (TG) were measured
by Fossati-enzymatic method٨. Serum
iron was estimated by using Ferrozine
method٩. Serum ferritin was estimated
by trubidimetric latex immunoassay١٠.
Serum transferring was measured by
using immunological trubidimetric
method١١. Total iron binding capacity
(TIBC) was measured by modification
in Ransays method١٢, while transferrin
saturation % (Sat.%) was obtained by
the following equation١٣:

Panel-III (ATP III) guideline define
MS: as any subject with at least three
of the following criteria: BMI ≥٣٠
kg/m٢, serum triglyceride (TG) ≥١٥٠
mg/dL, low serum high density
lipoprotein (HDL-C) ≤ ٤٠ mg/dL in
male and ≤ ٥٠ mg/dL in female, blood
pressure ≥ ١٣٠/٨٥ mm Hg and fasting
serum glucose (S.G) ≥١١٠ mg/dL١.
Metabolic syndrome may be related
to changes in serum ferritin, iron and
transferrin. Although ferritin is an
indicator of cellular iron store in
healthy subject, it provides little
information on iron turnover in the
body.١,٢
Transferrin is transporting protein
(Shuttle protein) mainly synthesized in
the liver and its principle role is the
transport of ionic-iron to the liver,
spleen and bone marrow.٣ Transferrin
level rises in iron overload and falls
with iron depletion status.٤
MS
is
associated
with
hyperglycemia and liver abnormality in
addition to low grade inflammatory
reaction, which may cause changes in
serum iron and iron transporting
proteins.٥
This study was conducted to
determine the changes in iron status in
MS individuals compared with the
controls, and the effects of sex on iron
status in MS individuals.

Saturation %= serum iron / total iron
binding capacity * ١٠٠
Data are presented as mean ± SD, unpaired t-test was used to compare
between parameters, p < ٠.٠٥ was
considered significant.
Results
This study revealed that serum iron,
serum ferritin, glucose, triglycerides
and trasferrin saturation % showed
significant increase in MS individuals
(p < ٠.٠٥) compared with the controls,
while
serum
HDL-C
showed
significant decrease in MS than
controls (p< ٠.٠٥) as shown in Table ١.

Materials and methods
This study was conducted in the period
from January through September ٢٠١١
in Private internal medicine clinics in
Al-Drkzilea area, Mosul. This study
received approval from ethics and
scientific committee in the department
of Clinical Pharmacy, University of
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Table ١: Total serum iron status parameters in metabolic syndrome (MS) individuals
and controls
Parameter
Control
MS
n =٥٠
n =٥٠
Serum iron (µg/dL)
٦٠.٩٥±٨.٢٧
٨٧.٤±١٦.٥***
Transferrin (mg/dL)
٢٠٢±٢٦
١٩٨±٣٠
Ferritin (µg/dL)
٩٥.٩±٢٨
١١٩.٧±٤١*
Fasting serum glucose (mg/dL)
٩٢.٣٥±٥.٧٣
١١٥.٩±١٠***
Triglycerides (mg/dL)
٩٣.٤٥±٨.٣
١٦٢.١±٢٣.٢**
HDL-C(mg/dL)
٤٨.٠٥±٤.٨٤
٣٣.٦±٣.٣٨***
TIBC(µg/dL)
٢٥٢±٣٣.٣
٢٤٧.٢±٣٧.٣
Sat. %
٢٣.٦٥±١.٩٥
٣٥.٧±٦.١٤***
TIBC: Total iron binding capacity, Sat.%: transferrin saturation percentage
* p<٠.٠٥, **p<٠٠١, *** p<٠.٠٠١

Table ٢: Total iron status parameters in males and females with metabolic
syndrome
Parameter
Male
Female
n=٣٠
n=٢٠
Serum iron (µg/dL)
٨٨.٦±١٢
٨٦.٢±٢٠
Transferrin (mg/dL)
١٩٥.٨±٢٤.١
٢٠٠±٣٦.١
Ferritin (µg/dL)
١٥٧.١±٢٨
٨٢.٣±١٢.٩***
Serum glucose (mg/dL)
١١٢±١٠.٦
١٠٩.٧±٩.٨
Triglycerides (mg/dL)
١١٤.٧±٢٤.٦
١٠٩.٥±٢٢.٧
HDL-C
٣١.٥±٢.٥٩
٣٥.٧±٢.٧٥**
TIBC (µg/dL)
٢٤٩.٨±٤٥
٢٤٤.٥±٣٠
Sat. %
٣٥.٩±٨.٠٢
٣٥.٥±٣.٨٩
TIBC: Total iron binding capacity, Sat.%: transferrin saturation percentage
* p<٠.٠٥, **p<٠٠١, ***p<٠.٠٠١

Serum
ferritin
showed
a
significant increase in male individuals
with MS than females (p < ٠.٠٠١),
while serum HDL-C showed a
significant reduction in males with MS
than in females (P < ٠.٠١) as shown in
Table ٢.

absorption of this element. High
serum iron can also related to the proinflammatory process that usually
associated with MS٥ (as we exclude
other causes of inflammation).
In this study, serum ferritin
which is an acute phase protein
showed significant increase in MS
individuals, the increase in serum
ferritin was related to iron body
store١٥,١٦.
In addition, some
researchers considered serum ferritin
as component of MS١٧.

Discussion
In the present study, serum iron
showed significant increase in MS
patient, these result are consistent with
other studies٣ and this increase may
be due to increases in the intestinal
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The study showed no significant
changes in serum transferrin between
MS patient compared to controls and
this consistent with results described
by other workers١٨,١٩, while other
studies showed a significant change in
serum transferrin in MS individuals٣,١٤.
TIBC refer to the amount of iron
that could be bound to saturating
transferrin other minor iron binding
protein present in the serum or plasma
sample this normally form one third of
iron binding sites on transferrin١٣. In
this work TIBC showed no significant
change between MS individuals
compared to controls and this can be
related to non-significant changes in
serum transferrin level between MS.
Serum transferrin
saturation
percentage showed significant increase
in MS compared with controls and this
increase in
the percentage may
occurred due to significant increase in
the
serum iron showed in MS
individuals٢٠,٢١.
Serum ferritin showed significant
decrease in female patients compared
to male patients and this consistent
with other studies that relate this
reduction to menstrual bleeding in
female patients that lead to significant
reduction in serum iron body store
which reflected as iron deficiency
anemia in such individuals ١٣,١٨,١٩.
Serum
glucose
and
serum
triglycerides
showed
significant
increase in MS compared to controls,
while
serum
HDL-C
showed
significant decrease in male patients
when compared to female patients and
this may be due to insulin resistance
and female sex hormones١٣.

In
conclusion,
metabolic
syndrome can cause significant
changes in iron status parameters.
Serum ferritin in females was
significantly lower than that in males.
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