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Abstract
The study included (29) patients with gallstones who were visiting the New Kirkuk Hospital and whose 
condition was confirmed by conducting pathological examinations and ultrasound examination (sonar) in 
comparison to (29) healthy subjects.

This study aimed on estimating of some chemical variables in blood serum, including measurement of total 
Bilirubin, direct and indirect Bilirubin. In addition, measuring the activities of Aspartate Aminotransferase 
(AST/GOT) and Alanine Aminotransferase (ALT/GPT), blood sugar, in relation to the percentage of patients 
consuming soft drinks, and the state of intestines and stool samples in both male and female for different 
age groups.

A comparison was made between patients with gallstones and was confirmed to have jaundice and patients 
with gallstones who did not develop jaundice. A significant increase in blood sugar, the levels of total Bilirubin, 
direct and indirect Bilirubin, Aspartate Aminotransferase (AST/GOT) and Alanine Aminotransferase (ALT/
GPT) was observed regardless to the patient’s gender, rate of soft drink consumption, and the bowel condition 
didn’t have effect in forming gallstone in comparison to healthy subjects.

Comparison between patients with gallstones and healthy people has revealed the presence of significant 
differences in the bowel condition between two groups. Very high levels of total Bilirubin, direct and 
indirect Bilirubin, Aspartate Aminotransferase (AST/GOT) and Alanine Aminotransferase (ALT/GPT) in 
patients with lethargy of the intestine and indigestion. However, there were no significant differences in the 
percentage of blood sugar or the amount of soft drinks consumed between two groups. Gender has no effect 
on the results obtained. 
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Introduction

Gallstones are one of the most common diseases 
affecting the bile duct and it has been estimated that 
about 10-15% of adults have this disease in the USA. 
80% of cases are without noticeable symptoms 1. 
Gallstones are formed as a result of saturation of the 
bile fluid with some dissolved salts. For example, when 
the concentration of cholesterol is high in the liquid, the 
substance will precipitate and small crystals will form 
2 Sometimes the stone is formed as small as a grain of 
sand. A gallbladder may contain one or several dozen 
stones at a time, at other times, the sedimentation is in 
the form of a clay material called “biliary mud” 3. The 

formation of stones in the gallbladder and the bile duct 
is due to several reasons, the most important of which is 
the inactivity of the gallbladder, increased concentration 
of salt materials in the bile fluid, such as an increase 
in the concentration of cholesterol, increased bilirubin 
concentration. The increasing concentration of any 
additive in the liquid ultimately causes the liquid to 
become saturated with those additives. These substances 
settle at the bottom of the gallbladder and form small 
crystals that grow until they become a large stone 4. 

Gallstones that are discovered by chance and do 
not cause pain can be left unintended, because most 
patients who do not have symptoms of gallstone may 
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not have any problems. However, when the patient 
suffers from pain due to the stone, then these stones 
must be treated 5. Treatment methods for gallstones 
are, removal of the gallbladder by conventional surgery 
6. As for laparoscopic surgery, it is preferred over the 
conventional surgery for lack of pain, faster recovery, 
and patient able to leave hospital in a very short time. 
Aesthetically, the wounds in the abdominal wall are 
small without any abnormalities. Laparoscopic removal 
of the gallbladder is the currently approved method and 
the surgeon resorts to conventional surgery in limited 
cases only 7. 

There are some oral medications that can help 
dissolve stones in some limited cases. However, it may 
take months or years for the stone to completely dissolve, 
such as Ursodeoxycholic acid 8. 

Sound wave therapy can be used to divide a large 
stone into small, soluble stones if the stone is less than 2 
cm. This method is used in cases where laparoscopic and 
conventional surgery is very dangerous for the patient. 
The risks of this fragmentation are that some of the 
broken pieces may still be large and block the bile duct 
or the general collecting duct, causing inflammation of 
the gallbladder 9.

As for herbs, there is no conclusive scientific 
evidence for their effectiveness, and there is a drug 
on the market named (Gallbladder cleanse) suppose it 
dissolves the pebbles, and it contains olive oil, some 
herbs, and fruit juice, however, there is no conclusive 
scientific evidence of the effectiveness of this formula 
9,10. 

Materials and Methods

This study was conducted in New Kirkuk Hospital 
in Kirkuk Governorate for the period from September 
– to December 2019. The study included (29) blood 
samples for patients with gallstones and (29) blood 
samples for healthy subjects, for different age groups, 
ranging between (25-46) years. 

Sample collection and laboratory tests

Blood samples were taken when patients with 
gallstones were visited the hospital and underwent 
surgery to remove their gallbladder. Blood samples 
were obtained from a vein of 10 cm2 from each patient 

and blood was placed in EDTA (ethylene diamine tetra 
acetic acid) substance-free test tubes. The blood was 
left at room temperature for 20 minutes, after which the 
blood serum was separated using a quick centrifuge at 
3000 rpm for 10 minutes. Serum was drawn with a fine 
pipette and placed in test tubes for biochemical tests.

Measurement of total serum Bilirubin

A ready kit from bioMerieux (French company) 
was used the procedure described by Doumas and his 
colleagues 12 to measure the total bilirubin concentration 
in the blood serum. Using blank tube contained of I ml 
of working solution, standard tube that contained I ml of 
work solution and 10µL of standard solution, then the 
test tube that contained 1 ml work solution and 10µL of 
the test sample. The tubes were shaken well, and then 
incubated at 37°C. The optical absorbance intensity was 
measured by spectrophotometer at wavelength 450 nm. 

Direct measurement of bilirubin in serum

Direct bilirubin was measured using a ready-made 
assay kit from Randox. Two tubes were used, one called 
blank which contained 0.20 ml of reagent 1, 2 ml of 
Sodium chloride(9g\l), and 0.20 ml of the sample. While 
the sample tube contained 0.20 ml of reagent 1, 2 ml of 
Sodium chloride(9g\l), 0.20 ml of the sample and 1 drop 
(0.05) ml of reagent 2. The tubes were mixed and left 
for 5 minutes at a temperature 20- 25°C. The absorbance 
of the sample was measured at 530 nm wavelength 
against a blank solution. The amount of direct Bilirubin 
is calculated based on the following equation:

CB(ml\dl) =14.4 *Acb where A is the absorbance. 

Measurement of indirect Bilirubin in serum

The amount of indirect Bilirubin is calculated 
from calculating the difference between the amount of 
total Bilirubin and direct Bilirubin from the following 
equation:

 Amount of indirect Bilirubin = total Bilirubin - 
direct Bilirubin 

Measuring blood sugar level

The level of glucose in the blood serum was 
determined by using the enzymatic method by using 
the ready-made kit from the German company biocon, 
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and following the methods described by Passing et al 
13. The blank tube contained of 1 ml work solution only, 
the standard tube contained I ml of work solution and 
10µL of standard solution, finally the test tube which 
contained 1 ml work solution and 10µL of the sample. 
The tubes were shaken well, then incubated at 37° C 
and the optical absorbance intensity was measured by a 
spectrophotometer at wavelength 540 nm. 

Measuring Aspartate Aminotransferase (AST/
GOT) and Alanine Aminotransferase (ALT/GPT)

A ready-made analysis kit from a Randox-UK-
company was used according to the method described 14. 
(0.5 ml) of buffer base solution added to (1.0 ml) of blood 
serum, the solution mixed well and incubate in 37°C, 
then (o.5 ml) of the staining solution DNPH was added, 
mixed well, and left for 20 minutes at a temperature 
(20-25) °C. Then 0.5 ml of NaOH solution was added 
at a concentration of 0.4 N. The solution was mixed and 
left for 5 minutes. After that, the absorbance intensity 
was read against the blank solution at the wavelength 
of 546 nm. The activity of the enzyme was calculated in 
international units / liter (I.U / L). 

Statistical analysis

Data on the study samples were collected and 
statistically analyzed using the (SAS). It calculated 
mean and standard error (mean ±S.D). The significant 
differences were tested using cut off parameter p-Value 
of (0.05). 

Results and Discussion

Table (1) demonstrates the results obtain from 
comparing healthy subjects and gallstone patients and 
significant differences has reported between gallstones 
patients and healthy people in the levels of total 
Bilirubin, direct Bilirubin, Aspartate Aminotransferase 
(AST/GOT) and Alanine Aminotransferase (ALT/
GPT). While no significant differences were recorded 
in indirect Bilirubin ratio, blood sugar or the effect of 
drinking soft drinks between two groups. The reason for 
the significant increase in the levels of Bilirubin and liver 
enzymes over the normal levels is due to the presence 
of blockage in the bile ducts and gallbladder due to the 
presence of gallstones and deficiency in hepatocytes 15. 
Table (2) indicates the study of chemical variables in 

blood serum among healthy males and females (without 
gallstones). No significant differences between two 
groups were observed. The absence of a significant 
increase in the chemical variables for healthy people 
is due to no existence of gallstones that cause blockage 
in the bile ducts and that the chemical parameters and 
enzymes remained within the normal range 16. 

Table (3) demonstrates the chemical variables in the 
serum of gallstones patients in both males and females. 
No significant differences were found in the levels of total 
Bilirubin, direct Bilirubin, Aspartate Aminotransferase 
(AST/GOT) and Alanine Aminotransferase (ALT/GPT) 
and blood sugar level. The percentage of drinking soft 
drinks or the bowel condition among males and females 
who were diagnosed with gallstones was not affected. An 
increase in the percentages of chemical changes in close 
proportions without significant differences between the 
sexes was noticed, this is in line with what Sherlock has 
described 17. 

Table (4) indicates the chemical changes in serum 
of male patients than in healthy male. There were high 
significant differences in direct Bilirubin and Aspartate 
Aminotransferase (AST/GOT). There were no significant 
differences in total Bilirubin, blood sugar percentage, 
Alanine Aminotransferase (ALT/GPT), consumption 
of soft drinks and bowel condition among male patients 
and healthy male. The increase in some liver enzymes 
and other variables is due to a disorder or obstruction in 
the metabolism of Bilirubin and damages to some liver 
cells 20,21. 

Table (5) indicates the chemical variables in the 
blood serum of the female patients in comparison to the 
healthy female. Very high significant differences were 
found in the levels of total Bilirubin, direct Bilirubin, 
Aspartate Aminotransferase (AST/GOT) and Alanine 
Aminotransferase (ALT/GPT) in the female patients, 
while no significant differences in blood sugar percentage, 
consumption of soft drinks and bowel condition among 
two groups. This increase in the chemical parameters 
in the female patients might be due to the influence of 
the gender factor, genetics, digestive disorders, rapid 
weight loss, in addition to chronic diseases that help in 
the development of gallstones in female 22-24. 
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Table 1: Biological indicators in healthy subjects and gallstone patients 

Table 2: Chemical variables in blood serum among healthy males and females (without gallstones).

Table 3: The difference of chemical variables between males and females gallstones patients 
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 Table 4: serum of male patients than in healthy male

 Table 5: Chemical variables in the blood serum of the female patients in comparison to the healthy female

 Conclusion

Gallstones are one of the most common diseases 
affecting the bile duct. This study aimed on estimating 
of some chemical variables in blood serum among 
gallstone male and female patients in comparison to 
healthy subjects. The significant increase in the levels 
of Bilirubin and liver enzymes over the normal levels 
is due to the presence of blockage in the bile ducts 
and gallbladder due to the presence of gallstones 
and deficiency in hepatocytes. While no significant 
differences in blood sugar percentage, consumption 
of soft drinks and bowel condition among two groups. 
Gender has no effect on the results obtained.
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