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 This study aims to investigate the effect of cholecystectomy on some 

biochemical parameters of women in Mosul city using serum samples. 

The women were divided into four groups: the first group, women who 

had their Cholecystectomy in premenopausal stage while the second 

group, women who had their Cholecystectomy in the postmenopausal 

stage. Third and fourth groups were healthy premenopausal and 

postmenopausal women respectively. Each group included 30 women. 

By using different techniques, lipid profile levels, alkaline phosphatase 

(ALP), gamma-glutamyl transferase (GGT) activities, total bilirubin and 

C-reactive protein were analyzed. The results showed a significant 

increase (P<0.05) in lipid levels of patients groups compared to control 

groups. Also, the activities of gamma-glutamyl transferase and alkaline 

phosphatase increased significantly(P<0.05) after cholecystectomy 

compared to control groups. As for the levels of total bilirubin, it was 

very similar (P>0.05) between patients and control groups. After 

cholecystectomy, the results showed a significant increase (P<0.05) in 

C-reactive protein level compared to control groups. It was concluded 

from this study, that food and life styles as well as that overweighr may 

consider as risk factors lead to increment of liver enzymes activities and 

C-reactive protein level after cholecystectomy in patients women. 
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1. Introduction 

Gallstones are insoluble fatty deposits that contain calcium salts, phospholipids, bile pigments, cholesterol 

and bilirubin [1]. One of the most prevalent gastrointestinal conditions in the world is gallstone disease. 

About 75% of persons with gallstones have no symptoms at all in the early stages. As the disease 

progression, symptoms may be diarrhea, cramping and nausea. Gallstones can lead to a number of 

conditions fatalities such as acute cholangitis, acute cholecystitis and biliary pancreatitis [2]. Gallstones are 

thought to result from many reasons, including genetics, increased hepatic cholesterol production that 

causes hypercholesterolemia in the gallbladder, conditions that hasten cholesterol crystal formation and a 

compromised immune system [3], [4]. Gallbladder stones have several forms, including: cholesterol stones, 

which are the most common types in people with gallstones, pigment stones (bilirubin stones) with very low 
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percentage. The other type mixed stones consist of bilirubin salts mixed with cholesterol [5], [6]. There are 

several ways to treat gallstones using medications to dissolve these stones, which have mild symptoms [7]. 

Cholecystectomy, which is used in most gallbladder diseases, including stones [8]. It is a medical surgical 

procedure used to remove gallbladder and it is in two ways: the first, which is the most common and known 

as laparoscopic cholecystectomy, while the second is open cholecystectomy [9]. Total cholesterol level was 

affected when the gallbladder removed. As the cholesterol level decreases in the first days after removal and 

up to the first month since gallbladder removal [10]. Triacylglycerol lipase (EC 3.1.1.3) is activated after a 

cholecystectomy, which causes lipolysis in adipose tissue and raises triglycerides because increased using 

of triglycerides as an energy source owing to a shortage of carbohydrates, surgical trauma, or some forms of 

general anesthesia [11]. In this study total cholesterol (TC), triglyceride (T.G), high density 

lipoprotein(HDL-C), low density lipoprotein) (LDL-C), alkaline phosphatase activity (Alp) (EC 3.1.3.1), 

gamma glutamyl transferase activity (GGT) (EC 2.3.2.2), total serum bilirubin (TSB), C-reactive Protein 

levels(CRP) and body mass index(BMI) were measured. Hepatic enzymes activities have been shown to 

increase [12]. Gamma-glutamyl transferase (EC 2.3.2.2) enters bloodstream when the liver or bile ducts are 

affected, causing high levels of GGT activity. As well as due to bile duct obstruction as a result of the 

presence of gallstones, GGT activity rises [13]. C-reactive protein is a homopentameric acute-phase 

inflammatory protein. C-reactive protein level, is an indicator of inflammation severity, and its levels rise as 

the inflammation degree increases, especially in intra-abdominal [14]. Therefore, C-reactive protein levels 

rise in acute cholecystitis [15]. The aim of current study was to find out the effect of cholecystectomy on 

some vital variables in pre- and postmenopausal women in Mosul city. 

 

2. Materials and Methods 

This study was carried out in the hospitals of Mosul city, Mosul General Hospital, Al Salam Teaching 

Hospital and some external laboratories, from September 2021 to May 2022. After obtaining official 

approvals from the Nineveh Health Department to facilitate the collection and analysis of samples within 

the hospitals of Mosul city. The study included 120 women, ages ranged between (25-80) years, divided 

into four groups, each group included 30 samples. The first group was pre-menopausal women who 

suffered from cholecystectomy, while the second group represents women who suffered from 

cholecystectomy in postmenopausal stage, the third and fourth groups were the control groups in pre-

menopausal and postmenopausal stages respectively. 

 

Fasting blood samples (5-10) ml were collected after one month of cholecystectomy operation. Samples 

were placed in dry test tubes that do not contain anticoagulants. They were separated by centrifuge at 3000 

rpm. The collected serum was divided into several small tubes then frozen at -20°C until next analyses. 

 

Biochemical parameters that were estimated in the serum: 

2.1 Estimation of lipid profile levels. 

This includes total serum cholesterol(T.C), serum triglycerides(T.G), serum high density lipoprotein-

cholesterol (HDL-C) and serum low density lipoprotein-cholesterol (LDL-C). These were all measured 

using solutions from the French company bio-labo in the laboratories of Mosul General Hospital by a Cecil 

CE 1021 UV/VIS Spectrophotometer [16]. 

 

2.2 Estimation of Alkaline phosphatase activity. 

Alkaline phosphatase activity (ALP) was measured directly by the Accent 200 device from the Poland 

company Cormay. Measurement principles of Accent200: optical absorption, turbidity measurement, ion 

selective electrode technology. Using solutions from the same company. The measurement was carried out 

in the Medical Precision Laboratory of Mosul city [17]. 
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2.3 Estimation of Gamma Glutamyl Transferase activity. 

Gamma glutamyl transferase activity (GGT) was measured directly by the Accent 200 device from the 

Poland company Cormay. Measurement principles of Accent200: optical absorption, turbidity 

measurement, ion selective electrode technology Using solutions from the same company. The 

measurement was carried out in the Medical Precision Laboratory of Mosul city [18]. 

 

2.4 Estimation of Total Serum Bilirubin level. 

Total serum bilirubin (TSB) value was measured directly by the Accent 200 device from the Poland 

company Cormay. Measurement principles of Accent200: optical absorption, turbidity measurement, ion 

selective electrode technology. Using solutions from the same company. The measurement was carried out 

in the Medical Precision Laboratory of Mosul city [19]. 

 

2.5 Estimation of C.Reactive Protein level. 

C.reactive protein (CRP) value was measured directly by the Accent 200 device from the Poland company 

Cormay. Measurement principles of Accent200: optical absorption, turbidity measurement, ion selective 

electrode technology. Using solutions from the same company. The measurement was carried out in the 

Medical Precision Laboratory of Mosul city [20]. 

 

2.6 Estimation of Body Mass Index. 

Body mass index (BMI) is an appropriate method which used to determine whether a person is normal 

weight(18.5- 25), over weight (25-30) or over weight more than 30, based on weight (Kg) and height (m) 

[21].  

 

3. Statistical Analysis 

The value of the arithmetic mean, median and standard deviation for each parameter and for the four groups 

was found by using the Statistical Package for Social Sciences (SPSS) program for Windows version 26.0, 

and to find the type of distribution in which the variables measured in our study were distributed, is it 

normal or not, depending on the probabilistic value, the Shapiro-Wilk program was applied, then using the 

non-parametric statistical test (Independent-Samples Mann-Whitney U Test) because the probabilistic value 

of most of the variables was less than 0.05 (p < 0.05) [22]. Where significant differences appeared when 

comparing the results of each variable in the four groups. 

 

4. Results 

Mean ± SD values were found for each variable of all groups. The results declared that the concentrations 

of total cholesterol and triglycerides after one month of cholecystectomy were much higher than the 

concentrations of total cholesterol and triglycerides in control groups, while the concentrations of total 

cholesterol and triglycerides were very high in the postmenopausal patients group compared to the 

premenopausal patients group. Results showed that the concentrations of HDL-C and LDL-C in the control 

groups less than patients groups, while the results did not show any significant differences between the two 

patients groups pre and postmenopausal women, where the concentrations of HDL-C and LDL-C were very 

close between them. The activities of alkaline phosphatase and gamma-glutamyl transferase were elevated 

in the two patients groups compared to their activities of control groups. When comparing their activities in 

patients groups, it was found that the activity of alkaline phosphatase of postmenopausal patients group was 

much higher than its activity in premenopausal patients group, while the activity of GGT were very close in 

patients groups. The concentrations of total serum bilirubin were very close in the four groups. Also, the 

concentrations of C-reactive protein of control groups less than concentrations in the patients groups while 

the results of BMI did not show any significant difference (P>0.05) between patients and control groups, as 
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shown in Table1. 

 

Table 1: Measured clinical parameters in pre and postmenopausal women compared to control groups as 

(Mean ± SD) at (p≤0.05) 

 

 

Parameters 

 

 

 

Mean ± SD 

pre- menopausal post-menopausal 

 

Patients group              

N=30 

Control group 

N=30 

Patients group              

N=30 

Control group 

N=30 

TC(mg/dl) 176.4283 ± 39.8285* 128.5456± 21.6113 178.5667± 52.25212* 135.1806±26.18882 

T.G(mg/dl) 104.8700 ± 43.9046* 75.1967 ± 11.24104 123.3900 ± 46.29423* 82.9333±14.35194 

HDL-C (mg/dl) 47.2667 ± 6.31874 43.5667 ± 5.11713 47.2000 ± 8.18914 42.0500 ± 4.40288 

LDL-C (mg/dl)  108.188 ± 34.64428* 69.9403 ± 17.98164 106.6880 ± 46.42579* 76.5447 ±25.38288 

Alp(U/l) 57.300 ± 27.28035* 43.5000 ± 9.96113 69.9333 ± 27.19145* 57.3000 ±20.70840 

GGT(U/l) 38.600 ± 17.14562* 23.2667 ± 6.61729 43.5000 ± 18.28840* 27.3000 ± 9.73848 

TSB(µmol/l) 15.7587 ± 2.2643* 15.0910 ± 1.52508 17.1650 ± 2.83264* 15.7720 ±1.54741 

CRP(mg/l) 4.649 ± 2.71253* 2.4420 ± 0.92427 4.9980 ± 2.40177* 2.8390 ±1.51285 

*: Statistically significant differences from comparing the three groups with each other (P < 0.05)   

 

TC: Total cholesterol, T.G: Triglyceride, HDL-C: High density lipo protein, LDL-C: Low density lipo 

protein, Alp: Alkaline phosphatase, GGT: Gamma Glutamyl transferase, TSB: Total Bilirubin and CRP: C-

reactive protein. 

 

Table 2: Pairwise Comparisons of factors between patients and control groups at pre&postmenopausal 

stages 

P - value Sample 1-Sample 2 Parameters 

0000. Premenopasual (Control-Patients)  
TC  0.000 Postmenopasual(Control-Patients) 

8480. Pre and postmenopasual(Patients) 

0.015 Premenopasual (Control-Patients)  
T.G  

0.000 Postmenopasual(Control-Patients) 

0.030 Pre and postmenopasual(Patients) 

0.017 Premenopasual (Control-Patients)  
HDL-C 

0.015 Postmenopasual(Control-Patients) 

0.589 Pre and postmenopasual(Patients) 

0.000 Premenopasual (Control-Patients)  
LDL-C 

0.005 Postmenopasual(Control-Patients) 

0.712 Pre and postmenopasual(Patients) 

0. 010 Premenopasual (Control-Patients)  
Alp 

0.030 Postmenopasual(Control-Patients) 

0.030 Pre and postmenopasual(Patients) 

0.000 Premenopasual (Control-Patients)  
GGT 

0.000 Postmenopasual(Control-Patients) 
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0.287 Pre and postmenopasual(Patients) 

0.160 Premenopasual (Control-Patients)  
TSB 

0.101 Postmenopasual(Control-Patients) 

0.050 Pre and postmenopasual(Patients) 

0.000 Premenopasual (Control-Patients)  
CRP 

10.00  Postmenopasual(Control-Patients) 

0.433 Pre and postmenopasual(Patients) 

 

Table 3. Percentages of risk factors of patients women at pre & postmenopausal stages 

Housing Style % Body Mass Index (BMI) % Food style  % 

 
patients 

Groups 

N =30 Rural Urban Over 

weight 

more than 

30 

 

Over 

weight 

25-30 

Normal 

Weight 

18-25 

Non  

greasy 

food 

Greasy 

food 

30 70 10 76.67 13.34 53.34 46.67 Premenopausal women 

 

43.34 56.66 16.67 70 13.34 46.67 53.34 Postmenopausal women 

 

 

5. Discussion 

The interaction between genetic and environmental variables leads to the multifactorial condition known as 

gallstone disease. Both lipid profile and some liver enzymes were mentioned as variables that affects the 

stone formation [23]. Our study focused on female sex, because itself is considered as a risk factor of 

gallstones formation [23]. Therefore, the majority of gallstone patients are women, due to the body 

physiology and sex hormones [24]. In this study, the results demonstrated that serum total cholesterol levels 

were elevated after one month cholecystectomy compared to control groups. Since cholesterol is one of the 

sources of bile acids stored into gallbladder. In addition to phospholipids, increased levels occur after 

cholecystectomy, as released into the circulation [25]. The levels of triglycerides significantly increased up 

to one month after cholecystectomy compared to control groups. The results are attributed to three reasons: 

subcutaneous lipolysis increases in response to surgery, as a result of the association between lipolysis and 

abdominal surgery, decreased intake carbohydrates which causes increased of used triglycerides as an 

energy source during the catabolic phase of surgical trauma and due to some types of anesthesia or surgical 

trauma and increased of catecholamine hormone secretion. It will leads to lipolysis by triacylglycerol lipase 

and increased levels of triglycerides [11], [26]. 

 

HDL-C concentrations increased after one month of cholecystectomy compared to control groups, as there 

were statistically significant differences(P=0.017) when comparing HDL-C concentrations between patients 

and control groups of premenopausal stages, while (p=0.015) when comparing HDL-C concentrations 

between the patients and control groups in postmenopausal stage, these results were consistent with the 

findings of Jindal N and other's study [27]. The results showed a significant increase in the concentrations 

of low-density lipoprotein after one month of gallbladder removal compared with the control groups, and 

this is consistent with the findings of Pettiti DB and others in their study [28]. The results showed a 

significant increase (P=0.01) in alkaline phosphatase activity of premenopausal patients group compared to 

control group, as well as it increased in the postmenopausal patients group compared to control group 

(P=0.03). It is obvious that this is due to enhanced enzyme production rather than decreased hepatobiliary 
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excretion of the enzyme [29]. The results declared that there were significant differences (P=0.000) in the 

activities of gamma glutamyl transferase between patient and control groups. The activities of Alp and GGT 

after one month cholecystectomy are significantly (P ≤ 0.05) higher than activities of controls, this due to 

the presence of gallstones in the bile duct [30]. As well, the normal range of total serum bilirubin (5-17.1) 

µmol/l. So, the result indicated that a slight increment of TSB after cholecystectomy operation compared to 

control groups as shown in Table1. It may be due to gallbladder loss and the liver continues to pump more 

bile [31]. Also, the results showed that there was a significant increase of C-reactive protein value in patient 

groups compared to control groups as shown in Table 1. It may be due to the presence of infection as a 

result of surgery [32]. CRP values raises according to inflammation degree [33]. Also, the results declared 

that obese (over weight) women are more likely to have gallstones compared to normal weight of women as 

shown in Table 3 [34]. Finally, according to the results in Table 3, it was found that the incidence of 

gallbladder diseases and consequently, cholecystectomy were more common among urban residents in pre 

and postmenopausal stages compared to rural residents, it may be due to food style of urban which includes 

fast foods and greasy diets which serum triglycerides and cholesterol will increased. 
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