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Abstract:

Background: Metabolic syndrome MS a cluster of disorders comprising obesity
(central and abdominal), dyslipidaemias, glucose intolerance, insulin resistance (or
hyperinsulinaemia) and hypertension — is highly predictive of type 2 diabetes mellitus
and cardiovascular disease. It should be emphasized that the metabolic syndrome is a
syndrome and not a disease.

The aim of this study is to evaluate the levels of serum phosphate in different levels
in subjects with metabolic syndrome MS and Correlation between serum phosphate
levels with metabolic syndrome components. The study was carried out at the National
diabetes Center (NDC) /AL-Mustansiryia University ,the period from (Desmber.2011
— May 2012) One hundred forty (140) Iraqi individuals enrolled in the study (100
subject diagnosed as having metabolic syndrome and 40 as control group).

The diagnosis of metabolic syndrome was based on Adult Treatment Panel Il
guidelines. The results of the serum phosphate concentrations in both groups showed
that subjects with metabolic syndrome had significantly lower phosphate
concentrations 1.52 mg/dl compared with that of control 2.29 mg/dl P<0.0001.

The clinical significance of these electrolyte disturbances, as one of the
diagnostic criteria of metabolic syndrome. In addition this electrolyte imbalance may
have a role in prevention and or treatment of the metabolic syndrome.
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Introduction

The metabolic syndrome is regardless of age for abnormalities in
described by the clustering of several glucose level. Early treatment in
risk factors for Type 2 diabetes and people with abnormal glucose level
cardiovascular disease. Lipid disorder, constitutes a strategy for preventing
obesity, diabetes in general and high type 2 diabetes mellitus and metabolic
blood pressure are collectively defined syndrome{1}.
as risk factors for cardiovascular The normal value of Phosphate is 2.5-
disease  triggered by  metabolic 45 mg/dl{23y  which is a key
syndrome. The metabolic syndromes component of several physiologic
have a correlation with the variations pathways, such as skeletal
in genetic susceptibility, nutritional development, bone mineralization,
regiment, physical exercise, membrane composition, nucleotide
chronological age and gender which structure, maintenance of plasma pH,
play direct role in the incidence of and cellular signaling,

metabolic syndrome and its side
effects. Clinicians should significantly
consider  screening all  people
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Methods and Materials:

One hundred forty (140) Iraqi
individuals (100) subject diagnosed as
having metabolic syndrome and 40 as
control group. their mean age was (20-
50) years, all subject were matched by
age and sex.

The diagnosis of metabolic syndrome
was made according to Adult
Treatment  Panel Il guidelines
Metabolic syndrome was defined by
the presence of three out of the
following features:

An increased waist circumference (>
102 cm for men , > 88 cm for women)
Hyperglycemia (fasting glucose> 7.0
mmol/L),  hypertension  systolic/
diastolic pressure > 135/85 mmHg) ,
dys-lipidemia fasting
hypertriglycerides( > 1.7 mmol/L ) ,
low HDL- cholesterol(< 1.0 mmol/L in
men , < 1.3 mmol/L in women).
Excluded criteria:  Full medical
history and examination including
weigh (wt) while subjects had light
clothes and no shoes., high (h), waist
circumference (WC) (which was
measured midway between the last rib
and iliac crest), BMI(body mass index)
was calculated as weight in kilograms
(kg) divided squared meter (m?).

Blood pressure was measured by
sphygrananometer on the day
(examination Hypertension ~ was
diagnosed  when  systolic  blood
pressure >140 mmHg or diastolic
pressure  >90mmHg according to
criteria (JNC7) (Joint  National
Committee 7) based on the overage of

2 readings.

Biochemical Analysis: Blood samples
were obtained by overnight fasting
after (12-14) h Collect 10 ml blood by
venipuncture without turnica From
each individual, using 10 ml disposable
syringes between 9.00 and 11.00 a.m.
The blood sample was divided into
two aliquots, the first aliquot blood
was put in a plain tube used before
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clotting for estimation of plasma
glucose concentration, the second
aliquot was dispensed in a plain tube
with gel , allow to clot, and separate
serum by centrifugation at room
temperature, (3000 rpm) for (10 min).
The separated serum was divided into
aliquots (100ul) in Ependroff tubes
and stored in the freezer about (- 20)
C® until used for assays. Biochemical
analysis of phosphate and glucose by

photometric method, concentration
were  measured by colorimetric
method.

Insulin level was determination by
(ELISA) to support the presence of
hyperinsulemia and insulin resistance
was calculated by HOMA
(Homeostatic Model Assessment).

—HOMA=( fasting insulin level
(ulU/mL) x fasting glucose level
(mmol/L))/22.5

—HOMA=( fasting insulin level
(WlU/mL) x fasting glucose level
(mg/dl))/405 {4}

Statistical ~ Analysis: Data are
expressed as mean +SD. Unpaired t-
test was used for comparisons between
study groups, whereas differences in
proportions were assessed by using
chi-square test. Correlations between
phosphate concentrations and
metabolic parameters were estimated
by using linear regression analysis,
whereas multiple regression analysis
was used for the multivariate
assessment of correlation between
phosphate concentration and those
variables. P-Value of <0.05 defined as
statistical significant.

Results

The study involved 100 patients
with metabolic syndrome and 40
subjects as control group. There were
differences in sex but there were no
differences in age, distribution,
between study groups. However,
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patients with metabolic syndrome had
significantly greater body mass index
(BMI) and waist circumference values
compared with controls. (P < 0.05).
Patient clinical characteristics were
listed in (Table-1). Regarding the
Biochemical characteristics of the
study participants as expected, patients
with  metabolic  syndrome  had
significantly greater fasting glucose
and insulin  concentrations when
compared with control.

The results of the serum phosphate
concentrations in both study groups
show that patients with metabolic
syndrome had significantly lower
phosphate concentrations (P< 0.0001)
compared with controls. 90.8% of a
patients (89 patients) had abnormally
low phosphate concentrations (<2.5
mg/dl) compared with 61.5% of
individuals (24 control) in the control
group (P<0.0001).

Table (1): The age and sex distribution of study groups.

MS Control
No % No %
Sex Male 68 68.0 15 | 37.5 | 0.001*
Female 32 32.0 25 | 62.5
Age (years) <30 7 7.0 5 125 | 0.644
30---34 11 11.0 4 |10.0
35---39 12 12.0 7 17.5
40-44 19 19.0 8 | 20.0
45---49 31 31.0 12 | 30.0
=>50 20 20.0 4 |10.0
MeanzSD (Range) 42.50+7.34 | 40.25+8.07
(24-50) (24-50)
*Significant p <0.05 level
Table2: Shows BMI of MS and Control Subject.
BMI (Kg/m2) MS Control
No % No % P value
18.5---24.9 Normal weight 2 2.0 14 | 35.0 | 0.0001*
25---29.9 over weight 41 41.0 13 | 325
30---34.9 obese 34 34.0 6 15.0
=>35 obese classl 23 23.0 7 17.5
MeanSD 107.71+£10.42 | 92.93+12.22
(Range) (85.0-138.0) | (74.0-120.0)
*Significant p <0.05 level

Table 3:Llevel of S-P, linsulin, FPG level and HOMA IR of MS and Control

Groups .
MS Control P value
No | Mean+SD (Range) | No | Mean+SD (Range)

1.52+0.61 2.29+0.43 -

P (mg/dl) 98 (0.76-3.4) 39 (1.33-3.1) 0.0001
. 20.83+9.20 3.48+3.05 -

Free Insulin (ulU/L) 98 (1.7-44.7) 39 (1.8-15.23) 0.0001
195.33+66.22 100.45+9.59 -

FPG (mg/dl) 100 (100.0-385.0) 40 (72.0-113.0) 0.0001
. 10.72+7.88 0.70+0.40 -

HOMA IR Concentration | 98 (0.86-38.33) 39 (0.36-2.61) 0.0001

*Significant <0.05 level
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Fig:1 Deference of S-P
concentration among patients
with MS and control (p = 0.0001)

Fig:2 Deference of FPG

concentration among patients
With MS and control (p = 0.0001)
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Fig: 3 Free insulin (uIU/L) level of metabolic syndrome and Control subject.

Discussion:
Serum phosphate and glucose :-

Our study show significant
difference in FPG levels between
patients with MS  (195.33+66.22) and
control  (100.45+9.59) mg/dl ( p
<0.0001) as. shown in fig (2), also
mean levels of S-P showed
significantly deference  between
patients with MS (1.52+0.61) mg/dI
when compared with healthy subject
(2.29£0.43) mg/dl as shown fig(1) and
table (3). Also the results showed that

serum  phosphate had negative
correlation with glucose r=-0.392
P<0.0001..

Our result have been consistent with
the findings Wan Park, et. al 2009 {5}
and Rigas Kalaitzidis et al, 2005{6}
found that patients with metabolic
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syndrome were low S-P compared with
healthy. a reduced level of serum
phosphate in patient with metabolic
syndrome may decrease the peripheral
utilization of glucose, thus leading to
the development or exacerbation of
insulin resistance. In this case, the
resulting compensatory
hyperinsulinemia can further decrease
phosphate concentrations, leading to
the development of vicious circle that
may contribute to the pathogenesis of
metabolic syndrome.{6}. Also found
negative correlation between S-P and
FPG related to phosphate is vital to
carbohydrate metabolism{6}. Haap et
al show that a low serum phosphate
level was associated with reduced
insulin sensitivity {7} A high body
mass index in subjects with low
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phosphate level may result, at least in

the part from reduce dietary intake {8}.

Serum phosphate and HOMA-IR:-

The result revealed that the mean
of Insulin level showed significant
difference between patients with MS

20.83+9.20 and control (3.48+3.05) ( p

<0.0001) as shown in fig (3).

Also our result showed S-P level had
negative significant correlation
with IR ( r=-0.339).

In 2011Timothy Ellam et al.{9} found
that mice with low phosphate intake
induces insulin resistance. These data
indicate for the first time that
controlling dietary phosphate intake
may influence development of both
atherosclerosis and the metabolic
syndrome .
Low dietary phosphate intake has not
previously been demonstrated to
induce insulin resistance, adiposity, or
steatosis,
Also Celik. et al 2011{10}and P Giram
in 2010{11} fond that when serum
phosphate level  was low insulin
resistance increase .
The induction of insulin resistance by
low dietary phosphate intake may
reflect reduced glycolytic
phosphometabolite synthesis due to
intracellular  phosphate  depletion.
Inhibition  of  glycolysis  under
conditions of phosphate depletion has
been documented previously{12} and
a phosphate infusion increases the
glucose  disposal  rate  (insulin
sensitivity) in healthy subjects during
euglycemic insulin infusion{12}.
Haglin presented a hypothesis in 2001
suggesting that low serum phosphate is
the cause of the disturbed metabolism
in the metabolic syndrome. This was
based on the fact that serum phosphate
is an important component of energy
metabolism.
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