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Abstract Gallstone disease (GD): is a common condition all over the world as well as in Iraq .It is a chronic recurrent
hepatobiliary disease, the basis for which is the impaired metabolism of cholesterol, bilirubin and bile acids. The aim of this
study is to investigate the association between serum leptin and insulin, insulin resistance and cholelithiasisand serum
electrolyte and cholelithiasis. Fifty patients with GD, aged between 16 to 83 years attending in AL-Yarmouk teaching
hospital in Baghdad, Iraq (between December 2013 and May 2014) were included in the present study, also forty normal
persons, aged (19-77 years) who serve as control group. The result shows a significant increasing in the mean of fasting serum
glucose, Homeostatic Model Assessment [HOMA], VLDL, AST, ALP and iron, and a significant decreasing in the means of
HDL, sodium, chloride of patients compared to controls. From the present study, the following can be concluded:
hyperinsulinemia, hyperglycaemia, insulin resistance, increase leptin level, abnormal changes of lipoprotein, abnormal

changes in liver functions, mineral and increase in BMI. All of these parameters are associated with cholelithiasis.
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1. Introduction

Cholelithiasis is a common condition all over the world as
well as in Iraq. It's a real problem in Baghdad, because of
increasing number of females attending the hospital due to
gallstone complications; the disease seems to be more
prevalent than expected (Taher, 2013).

It is a chronic recurrent hepatobiliary disease, the basis for
which is the impaired metabolism of cholesterol, bilirubin,
gallbladder function and disorder in entero-hepatic
circulation of bile acid, which is characterized by the
formation of gallstones as crystalline. Its can occur due to the
super saturation of bile and cholesterol precipitation in the
hepatic bile duct, common bile duct, or gallbladder. There
are various types of stones; mixed stones are cholesterol
predominate, black and blackish brown as pigment calculi
and brown pigment stones are formed as a result of infections
which convert soluble bilirubin into insoluble state leading to
formation of soft brown stones (Belousov, 2006) Among the
risk factor of GD; age, gender, obesity, diet and dietary
cholesterol, drugs, pills and contraceptive serum factors
(Al-Obaidi et al., 20006).

Leptin is a peptide hormone comprising 167 amino acids
sequences containing one disulphide bond with a 16 KDa. It
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is one of the most important hormones produced by adipose
tissue.

Leptin action in the central nervous system (CNS)
promotes weight loss by decreasing food intake and
increasing energyexpenditure.

The Ob (Lep) gene (Ob for obese, Lep for leptin) is
located on chromosome 7 in humans. It's one of the main
genes that linked to the obesity phenotype in humans
(Oswaland Yeo, 2010).

Obesity is associated with increased secretion of
cholesterol into the bile. The excess cholesterol accumulates
in the gallbladder, which can lead to the formation of
gallstones (Ruhl and Everhart, 2001 and Mendhez —Sanchez
et al., 2005).

The effect of increased leptin is not clear on biliary
secretion in human. It is suggested that hyperinsulinemia and
insulin resistance increases leptin level and there are an
important association with HOMA index (has been regarded
as the mathematical expiration of insulin sensitivitys)
(Mattews et al., 1985; Reaven et al., 2005).

2. Material and Methods

Blood samples (5ml) were obtained from the antecubital
vein and collected in evacuated plastic tubes after overnight
fasting. The samples were subsequently analyzed at a
certifiedlaboratory. This study was carried out in
AL-Yarmouk teaching hospital in Baghdad-Iraq, between
December 2013 and May 2014. Ninety subject were enrolled
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in the study. Fifty patients with gallstone disease (44 female
and 6 male) with age range between of 16 and 83 years and
forty (20 female and 20 male) healthy subjects as control
group with age range between of 19 and 77years.

All patients with gallstone disease were diagnosed
clinically by ultrasound examination and some laboratory
investigation before surgery.

Patients with hepatic, renal, endocrine disease,
uncontrolled hypertension, acute blood loss, alcohol intake,
on medications for lowering lipid, and smokers were
excluded from the study.

The routine biochemical parameters fasting serum glucose,
liver enzymes (AST, ALT, and ALP), bilirubin, total
cholesterol, high-densitylipoprotein (HDL) cholesterol, and
triglyceride (TG) levels were measured with an enzymatic
colorimetric method using a (ARCHITECT c4000,
ABBOTT,USA), also calcium, iron, and electrolytes were
determined immediately by the same instrument.

Low-density lipoprotein (LDL), very low-density
lipoprotein (VLDL) were calculated by the Friedewald
formula (Friedewald et al., 1972).

Insulin resistance was calculated by means of the
homeostasis model assessment (HOMA-IR).

HOMA-IR = [fasting insulin pU/mL) fasting glucose
(mg/dl)]/405(Matthews et al., 1985) high index of insulin
resistance a value >2.5. Serum fasting insulin and leptin
hormones level were measured by ELISA (sandwich) using
a kit supplied by (DRG- Germany) and (CUSA Bio — China)
kits.

Statistical analysis

The data processing and statistical analysis were done by
the SPSS (Statistical Package for Social Science — version20)
and Microsoft Excel 2010.Data was presented in simple
statistical measures of percentage, mean and standard
deviation. The following statistical procedures were done:
student’s T — test for comparing the significance of
difference for the quantitative data, and simple linear
correlation was used for determination of correlation
between two quantitative parameters for the different groups.
P-value was used to determine statistical significance and
taking (p<0.05) as the lowest limit of significance.

3. Results and Discussion

The mean of patient's age was 42.6+2 years which
matched to that of healthy control (43.8+13.6) years.
Regarding the sex distribution of patients there was a higher
incidence in female (88%) than male (12%).

Table (1) show the of age factor in GD patients and control
group, our result agree with Sharma et al., (2012)who found
that the age is a risk factor of GD and the incidence of
gallstone was increased along with advancing age. This
result could be attributed to the negative correlation between
age and the amount of synthesized bile acids and a positive
correlation between cholesterol levels and age. Furthermore,
hemoperfusion of the gallbladder wall is noted to be reduced

with age due to the presence of sclerotic changes. This
contributes to the dysfunction of the gallbladder, its infection
and inflammation with exudation into the lumen of the organ
(Reshetnyak, 2012).

Table 1. Comp ration of anthropometric measurements and biochemical
parameters between cholelithiasis and control group

Parameters Pa;;[eer:n(jséo) COICIZZIIISS; 0 P value
Age 42.6+15 43.77+13.55 -
BMI (Kg/m?) 30.8+4.9 26.9 £2.6 0.08
Leptin (ng/ml) 9.6 £13.8 8.2+5.8 0.20
F.S.G (mg/dl) 49.5+ 114.7 90.0+ 14.7 *0.015
Insulin p U/L 143+15.6 12.1+6.5 0.20
HOMA 46+6.0 2.7+1.6 0.024*
Cho. (mg/dl) 173.0+49.4 166.4+27.2 0.24
TG (mg/dl) 133.00+123.6 104.3£32.3 0.086
HDL (mg/dl) 39.5+10.9 43.7+£7.4 0.04*
LDL (mg/dl) 103.4 £36.3 102.4 £24.2 0.44
VLDL (mg/dl) 28.2+25.4 21.2+6.5 0.01*
ALT (U/L) 22.7+14.8 18.0+ 7.8 0.21
AST (U/L) 24.9+8.2 20.52+5.9 0.01*
TSB (Mg/dl) 0.93+0.7 0.76+0.2 0.5
ALP (U/L) 93.8+30.9 83.1+24.1 0.04*
Iron (pg/dl) 84.9+40.8 69.1+17.9* 0.01
(Calcium) Mg/dl 9.0+0.1 9.1+0.5 0.32
Na'mmol/l 128.2+10.2 139.65+10.8 0.05*
K 'mmol/l 3.5+0.5 42+0.5 0.5
ClI'mmol/1 96.8 £15.3 1024 +7.8 0.02*

In the current study, gallstone disease was predominantly
seen in females (88%) as compared to male (12%), this agree
with the findings of previous studies (Marschalland
Einarsson, 2007; Sun et al., 2009) who reported that female
was also a major risk factor for gallstone disease. The
commonly perceived opinion that women are at greater risk
of developing gallstone disease than men may largely be due
to extraneous risk factors, such as length of fertility period,
abortions, number of pregnancies.

Sex hormones are most likely to be responsible for the
increased risk, active role of progesterone and estrogens
increases biliary cholesterol secretion causing cholesterol
super saturation of bile, also hormone replacement therapy in
postmenopausal women has been described to be associated
with an increased risk for gallstone. (Tassaduqe et al., 2004;
Marschall and Einarsson, 2007; Sharma et al., 2013)

The difference between mean of BMI in patients (30.8
+4.9 Kg/m?) and the mean of control group (26.9+2.6 Kg/m?)
was not significant (p=0.08) (Table 2). This result disagreed
with some studies (Tirziui et al., 2008; Wittenburg, 2010)
which confirmed that the obese patients were more at risk to
develop GD as compared with non-obese, as obesity playing
an important role in the pathogenesis of increasing hepatic
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secretion of cholesterol.

Table 2. Correlation between Leptin and other parameters in the gallstone
disease patients

Correlation between Leptin and biochemical parameters
in the gallstone patients' disease (n = 50).
Parameters r P
TG 0.10 0.48
HDL 0.039 0.78
VLDL 0.015 0.91
HOMA -0.095 0.51
F.S.G -0.94 0.0001*
Insulin -0.0032 0.98
BMI -0.11 0.93
LDL -0.15 0.29
CHO -0.73 0.0001*

Table (1) show that the difference in serum leptin
hormone between patients (9.6+13.8 ng/ml) and control
group (5.8+ 8.2 ng/ml)was not significant (p=0.20) and this
result was in agreement with result obtained by Chenet al.,
(2012) who found that leptin level was an important risk
factor for GD.

Also serum insulin hormone level in patients (14.3+15.6 u
U/L) was not differed significantly as compared with control
group (12.1 £6.5 p U/L) (p=0.20) (Table 1). This result was
in agreement with result obtained by Atamer et al., (2013).
On the other hand, the results showed a significant increase
(p=0.015) in the mean of serum glucose levels for patients
(114.7 £49.5mg/dl) in comparison with healthy control
group (90.0+ 14.7 mg/dl). Similar results were reported by
Atamer et al., (2013) and Chen et al., (2012).

In the current study, there was a significant increase
(p=0.024) in the insulin resistance levels (HOMA) for
patients (4.6+6.0) in comparison with that of healthy control
group (2.7+1.6), and this result agreed with the previous
studies (Chen et al., 2012; Atamer et al., 2013).

Hyperinsulinemia, hyperglycemia and insulin resistance
are common factors linking cholesterol gallstone. Insulin
may increase gallstone formation through a mechanism in
which insulin increases the activity of hydroxyl-3-
methyglutaryl-coenzyme a reductase and stimulates bile
acid-independent flow of bile into perfused liver, which
deposited with cholesterol molecules to be gallstones
formation (Kim, 2011).

Regarding the lipid profile, results revealed that there was
a significant increase (p=0.01) in the mean of VLDL levels
for patients (28.2 + 25.4mg/dl) in comparison with that of
healthy control group (21.2 £ 6.5 mg/dl), while there was a
significant decrease (P=0.04) in the mean of HDL levels for
patients (39.5£10.9 mg/dl) in comparison with that of
healthy control group (43.7+7.4mg/dl), as shown in table (1).
These results were consistent with result reported by Atamer
etal., (2013).

Results showed that there was a non-significant increase

(p=0.44), (p=0.086)(p=0.24), in the mean of LDL, TG and
cholesterol levels for patients (103.4 +36. 3 mg/dl), (133.0 =
123.6 mg/dl), (173.0+49.4 mg/dl) respectively, in
comparison with that of control group (102.4 = 24.6 mg/dl),
(104.25 = 32.3mg/dl), (166.4 + 27.2 mg/dl) respectively
(Table 1). These results confirmed the previous results
obtained by Misciagna et al., (2000) and Channa et al.,
(2010). Some investigators found a positive association
between gallstone disease and increased levels of serum
triacylglycerol, LDL cholesterol and decreased HDL
cholesterol. The actual mechanism behind it is still unknown,
this may be due to two mechanisms, one gallstone patients
have abnormal secretary mechanism for bile acids and
phospholipids and some of gallstone patients present with
metabolic syndrome which is associated with altered lipid
levels (Channa et al., 2010; Atamer et al., 2013).

In the liver function analysis there was a significant
increase (p=0.01), (p=0.04) in the means of AST and ALP
levels for patients (24.9+8.2 U/L), (93.8430.9U/L) in
comparison with healthy control group (20.52+5.9 U/L),
(83.1+£24.1U/L) respectively, as shown in table (1). Similar
results were reported by Channa et al., (2005) and Al-Allaf et
al., (2013). While there was a non-significant differences
(p=0.21), (p=0.5) in the mean of ALT and TSB levels
between patients and healthy control group.

Regarding of the mineral study there was a significant
increase (p=0.01) in the mean of iron levels for patients
(84.9+40.8 pg/dl) in comparison with that of healthy control
group (69.1 = 17.9 pg/dl), while there was a non-significant
difference (p=0.32) in the mean of calcium levels between
patients and healthy control group. This result was in
contrast with those found by Kumari and Krishna, (2010).
These differences could be attributed to difference in the
criteria between two studies as well as methodology.

However the electrolytes study showed a significant
decrease (P=0.05), (P=0.02) in the means of sodium and
chloride levels for patients (128.2+10.2mmol/l), (96.8 £15.
3mmol/l) in comparison with that of healthy control group
(139.65+10.8 mmol/1), (102.4 + 7.8mmol/1) respectively.

Results showed a non-significant difference (p= 0.5) in
the mean of potassium levels for patients (3.5 0.5 mmol/I)
in comparison with that of healthy control group (4.2+
0.5mmol/l). This result disagreed with the result obtained by
Kumari and Krishna (2010), who reported a significant
increase in serum sodium level for patients compared to
control group.

In the current study, the correlation coefficients was
negative and significant between serumleptin hormone and
F.S. (r=-0.94) (p=0.0001) and cholesterol, (-0.73) (p=0.0001)
as shown in table (2) and figure (1, 2).

Moreover there was a significant positive correlation
between serum insulin hormone levels and TG (r=0.31,
p=0.02) and VLDL (r=0.28, p=0.04) in patients group as
shown in Table (3) and Figures (3, 4), also there was a
significant positive correlation between HOMA levels in
patient group and insulin hormone (r=0.86, p=0.01) (Table 4)
(Figure 5).
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Table 3. Correlation between Insulin and other parameters in the gallstone disease patients.*Correlation is significant p< 0.05

Correlation between insulin and biochemical parameters in the gallstone patients' disease. (n = 50)
Parameters r P
TG 0.31 0.02*
VLDL 0.28 0.04*
BMI 0.025 -0.86
Cho. 0.05 -0.73
FS.G 0.05 0.73
HDL 0.17 -0.23
LDL 0.2 -0.16

Table 4. Correlation between HOMA and other parameters in the gallstone disease patients

Correlation between HOMA and biochemical parameters in the gallstone disease patients (n = 50).
Parameters r P
Insulin 0.86 0.01*
FSB 0.19 0.18
TG 0.16 0.26
VLDL 0.14 0.33
CHO -0.12 0.4
LDL -0.15 0.29
HDL -0.25 0.07
BMI -0.16 0.26

Correlation is significant p<0.05 *
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4. Conclusions

In conclusion: hyperinsulinemia, hyperglycaemia, insulin
resistance, increase leptin level, abnormal changes of
lipoprotein, abnormal changes in liver functions and increase REFERENCES
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