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Abstract: Gallstone  disease  (GD)   is a worldwide  disease and  it remains to  be one  of  the  most  common   

health  problems  leading  to  surgical intervention. GB stone   formation  is  multifactorial  &many theories  

have  been  put forwardto explainthe mechanism  of  stoneformation. It is not fully clear if symptomatic 

gallstone disease is associated with a specific pattern of some hormonal abnormalities in the serum of male with 

symptomatic gallstone. The objective is to find the relationship between serum levels of sex hormones (free 

testosterone, SHBG, dihydrotestosterone (DHT),estradiol (E2), and progesterone)and gallstone formation in 

men.This cross-sectional study was carried on 50 males' patients and 37 healthy males as control group. After 

12 hrs fasting, blood samples were collected from all subjects to evaluate the serum levels of thesex hormones 

(free testosterone, SHBG, dihydrotestosterone (DHT), estradiol, and progesterone).There was a significant 

decrease (P<0.05) in serum: free testosterone& DHT. The study also showed that there was a significant 

dincrease (P<0.05) in serum: SHBG& estradiol (E2) of patients with symptomatic cholelithiasis compared to 

healthy controls. While there was no significant change (P>0.05) in serum progesterone between patients and 

controls groups. Aging, over weight and obesity, physical inactivity, smoking, cardiovascular diseases, DM and 

renal stones were all associated with cholelithiasisin men. 

Conclusions:Elevation of SHBG& estradiol (E2) levels, lower free testosterone& DHT levels in the patient's 

serum compared to controls, which conclude that males patients with symptomatic gallstone disease was 

associated with some hormonal abnormality that may be the cause or the result of gallstone formation. The 

present study could be vital in achieving a better understanding of the pathogenesis of gallstones formation. 
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Abbreviations 
BMI: Body mass Index, DM: diabetes mellitus,DU: duodenal ulcer, DHT: dihydrotestosterone, E2: 

estradiol,FT: free testosterone,GB: Gallbladder,GS: Gallstones,GD:Gallstone disease, HMG-CoA:Hydroxy 

methyl glutarilCoA,PKC: Protein kinase C, SEM: Standard error of mean, SGS: Symptomatic gallstones, 

SHBG: sex hormone binding globulin, SPSS: Statistical Package for Social Sciences. 

 

I. Introduction 
Cholelithiasisis  common  with  the  incidence  ranging  from   10% to  20%  of  the  world  population, 

11%  of  the  general  population of  the US (1). In the US, gallstone disease  has  the most  common  inpatient  

diagnosis  among  gastrointestinal  and liver  diseases  (2)  and  stands  for  $5.8  billion  direct  costs, exceeded  

only  by  gastroesophageal  reflux disease  (3).Gallstones  (GS)  are  abnormal  masses  of a solid  mixture  of 

cholesterol  crystals, mucin, calcium  bilirubinate, and  proteins  that  have  affected  people  for 

centuries(4).Presence of stones in the gallbladder   is referred to as cholelithiasis (from the Greek: chol-, "bile" + 

lith-, "stone" + iasis-, "process") (5). GB stone  formation  is  multifactorial, and  known  risk  factors  are 

advancing  age, female gender, genetics/ethnicity, obesity, rapid  weight  loss, diet, and   drugs(6)The 

association of  GB stone disease  with metabolic abnormalities such as diabetes,  dyslipidemia, obesity, and  

hyperinsulinemia  has supported  the hypothesis that GB stone  formation is a type of metabolic syndrome 

(7,8).Gallstone is common in southern Iraq because high calorie intaken food by population of this area (9). 

Clinically, the incidence of gallstone disease has been increasing coincident with the rise in calorie and fat 

consumption, decrease in fiber intake, and increased prevalence of the sedentary lifestyle in the Asian 

population (10). GB stone formation is more common in women than in men (11), Endogenous estrogen 

secretion may explain the observed gender differences in gallstone development (12). Estrogen in particular 

stimulated  the HMG-Co-A reductase enzyme causing increased  synthesis of cholesterol and thus putting 

women at an increased risk of supersaturation(13) Women have smaller total bile acid pools and increased 
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biliary cholesterol content that predisposes them to super-saturation of  cholesterol in the bile pool, resulting in  

gallstone formation (14).Progesterone  may also  contribute to gallstone disease by inhibiting gallbladder 

contraction and promoting hypomotility and gallbladder stasis (13).The effects of testosterone (T) or its active 

metabolite 5-α dihydrotestosterone (DHT) on human gallbladder are not well studied.  There is study 

investigates the effect of T and DHT on contraction in guinea pig gallbladder strips. It is found that T and DHT 

inhibits gallbladder motility rapidly by  multiple pathways that include inhibition of intracellular Ca(2+) release, 

inhibition of extracellular Ca(2+) entry, and the actions of a Protein kinase C (PKC) may mediate this effect 

(15). 

  
II. Materials And Methods 

The study was carried out on patients with clinical and imaging features confirming symptomatic 

cholelithiasis admitted to the surgery unit in Baghdad, Medical City Teaching Hospital from November 2011 to 

June 2012. A total of 50 males patients were included in this study, their age ranged between 15-71 years and 

mean age ±SEM (44.14 ± 1.92). These were compared with 37 healthy males as control group, their age ranged 

between 23-72 years and mean age ±SEM (39.51 ± 1.89).The diagnosis of symptomatic gallstones depends on 

the presence of typical symptoms and the demonstration of stones on diagnostic imaging. An abdominal 

ultrasonography is the standard diagnostic test for gallstone detection (16). 

Patient's exclusion criteria: 
1. Female gender patients with gallstone disease  

2. Patients with liver cirrhosis, viral hepatitis, renal failure and thyroid diseases. 

3. Patients taking antiepileptic drugs, thyroxin, growth hormones, and sex hormones drugs that may interfere 

with the data obtained. 

Subjects were asked to complete a questionnaire that asked for information on name, age, weight, 

height, occupation,   smoking habits,   alcohol consumption, any other diseases, drugs used, and duration of 

gallstone disease. Ultrasound   for patients with cholelithiasis andnephrolithiasis were checked to confirm the 

presence of calculi.All the laboratory investigations were done in Medical City Teaching Hospital Laboratory, 

Biochemistry and Hormones Departments.After 12 hours fasting, venous blood samples, about 10 ml were 

collected from patients before laparoscopic cholecystectomy and from healthy volunteers in plain tubes. After 

allowing the blood to clot at room temperature for 15 min, blood samples were centrifuged at 3000 rpm for 15 

min to obtain serum. The serum was stored and frozen at -20ºC until analysis was performed.The ELISAkits 

used for measurement the serum levels of thesex hormones (free testosterone, SHBG, DHT,estradiol, and 

progesterone). Accepted normal BMI (Kg/m
2
) range for men and women is from 18.5 to 24.9 kg/ m2 (17). BMI 

gives evidence about overweight if its value varies from 25 to 29.9 kg/ m2 , but obesity can be determined if 

BMI is greater than 30 kg/ m2 (18).The statistical data analysis approaches were done through the Statistical 

Package of Social Sciences (SPSS) program (version-16) and Excel application. The results were expressed as 

mean ± standard error of mean (SEM). Student's t-test was used to examine the degree of significance. P values 

less than 0.05 was considered significant. 

 

III. Results 
Demographic presentation of 50 patients & 37 healthy controls was elucidated in table (1-1).Table (1-

2) showed that body mass index (BMI) was significantly higher P<0.05 in patients (mean ±SEM 27.58±0.51) 

than controls (mean ±SEM 25.22±0.38), it also showed that the highest percentage of patients are obese while 

most of the controls are with normal weight. In the present study the age category is divided into 6 subgroups, 

starting with (< 25yr), (25-34), (35-44yr),(45-54yr), (55-64 yr), ending with (≥ 65 yr)as shown in table (1-3). 

Table (1-4) shows the distribution of Androgens {free testosterone (FT), dihydrotestosterone (DHT), sex 

hormone binding globulin (SHBG) 0levels in the serum of symptomatic gallstone patients in comparison with 

healthy control group. The present study shows a significant decrease (P<0.05) in the levels of free testosterone 

(FT)&dihydrotestosterone (DHT), while there isa significant increase (P<0.05) in the level of sex hormone 

binding globulin(SHBG) in the serum of symptomatic gallstone patients in comparison with healthy control 

group. Table (1-5) shows the distribution of estradiol and progesterone levels in the serum of symptomatic 

gallstone patients in comparison with healthy control group. The present study shows a significant increase 

(P<0.05) in the level of estradiol (E2), While there in no significant change (P>0.05) in the level of progesterone 

in the serum of symptomatic gallstone patients in comparison with healthy control group. 
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Table (1-1): Demographic data of patients & controls. 
Characters  

 

                    Groups             

S.G.S Patients 

N=50 (57%) 

Controls 

N=37 (43%) 

Smoking habits 
Smoker 

Nonsmoker 

 
21 (42%) 

29 (58%) 

 

 
0 (0%) 

37 (100%) 

Alcohol consumption 
Drinker 

Non drinker 

 
1 (2%) 

49 (98%) 

 
0 (0%) 

37 (100%) 

Occupation  

Office worker 

Retired 

Non worker 

Student 

Military 

 
38 (76%) 

3 (6%) 

4 (8%) 
2 (4%) 

3 (6%) 

 
34 (92%) 

1 (3%) 

0 (0%) 
2 (5%) 

0 (0%) 

Other diseases 

Cardiovascular diseases 

Kidney stone 

Diabetes Mellitus (DM) 

Thalassemia 

Cancer of pancreas 

Duodenal ulcer (DU) 

 

11 (22%) 
9 (18%) 

4 (8%) 

2 (4%) 
1 (2%) 

1(2%) 

 

0 (0%) 
1 (3%) 

0 (0%) 

0 (0%) 
0 (0%) 

0 (0%) 

 

Table(1-2): Percentage of body mass index in patients with symptomatic gallstone & controls. 

 
P-value 

Control 
N=37(43%) 

S.G.S Patients 

N=50(57%) 

BMI  

Group 

 

 

 

 

23 (62.16%) 13 (26%) Normal weight 

(18.5-24.9)Kg/m² 

 

<0.05 
 

 

 

13 (35.14%) 17 (34%) Over weight 

(25-29.9)Kg/m2 

 

 

 

 

1 (2.70%) 20 (40%) 

 
Obese 

>30 Kg/m2 

 

 

 

 

25.22±0.38 27.58±0.51 Total mean ±SEM(Kg/M2) 

   N=number of patients or controls. 

 

Table (1-3): Age sub groups of SGS-patients and controls. 
Age/year 
                   Groups 

S.G.S-Patients (N=50) 
 (57%) 

Control (N=37) 
 (43%) 

<25 4(8%) 3 (8%) 

25-34 9(18%) 11 (30%) 

35-44 11(22%) 12(32%) 

45-54 17(34%) 6 (16%) 

55 - 64 4(8%) 4(11%) 

≥65 5(10%) 1 (3%) 

Mean ±SEM 44.14 ±1.92 39.51 ± 1.89 

N=number of patients or controls. 
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Table (1-4):Distribution of Androgens {free testosterone (FT), dihydrotestosterone (DHT), and sex 

hormone binding globulin (SHBG) levels in SGS-patients and controls. 
Parameters 

              Groups 

S.G.S Patients 

N=50 

Controls 

N=37 

P-value 

Serum free testosterone (FT)  

(pg/ml) 

6.066± 0.679 9.1729± 1.085 

 

P=0.013 

 
 

 

Serum dihydrotestosterone (DHT) 

(pg/ml) 

399.26± 27.51 626.53± 47.78 P<0.001 

 
 

 

Serum sex hormone binding 

globulin (SHBG) 
(nmol/L) 

58.205±5.667 31.036±4.014 P<0.001 

-Data are expressed as mean ±SEM-N=number of patients or controls 

 

Table (1-5): Distribution of estradiol and progesterone levels in SGS-patients and controls. 
Parameters 

              Groups 
S.G.S Patients 

N=50 
Controls 

N=37 
P-value 

Serum estradiol (E2) (pg/ml) 20.581± 1.23 12.096± 0.99 P<0.001 
 

 

Serum progesterone (ng/ml) 0.656±0.078 0.501± 0.045 P=0.121 

-Data are expressed as mean ±SEM-N=number of patients or controls 

 

IV.  Discussion 

The present study shows that (42%) of males with symptomatic gallstonedisease was smoker and (58%) 

were nonsmoker, while all of the healthy controls were nonsmoker as stated in table (1-1). In concordance with 

the findings of previous studies, a positive association of smoking with gallstone disease is seen in present 

study. Naseem Aslam Channa, et al. (19)," who reported a moderate increase in the incidence of gallstones 

among cigarette smokers as compared with nonsmokers. Biological mechanisms are unclear even if cigarette 

smoking may increase a predisposition to gallstones. Lower concentrations of plasma high density lipoprotein 

cholesterol associated with cigarette smoking may be relevant to the positive association between smoking and 

gallstones".However, a study from Germany did not show any positive correlation between history of smoking 

and presence of gallstones (20). The present study shows that only (2%) of males with symptomatic gallstone  

disease  were  drinker and (98%) were nondrinker, while all of the healthy controls were nondrinker as stated in 

table (1-1). TimoSahi, et al. (21),"who did not observe any relation between alcohol consumption and risk of 

gallbladder disease".As stated in table (1-1),the present study also shows (76%) of thepatients were office 

worker,(6%) retired, (8%) non worker, (4%) student, & (6%)military.While (92%) of healthy controls were 

office worker, (3%) retired, & (5%) student.Epidemiologic evidence suggests that increased physical activity is 

associated inversely with the risk of gallstone formation (22). Physical activity may play an important role in the 

prevention of symptomatic gallstones disease in men; it was observed that symptomatic gallstone disease in men 

could be prevented by increasing exercise to 30 minutes of endurance type training for five times per week. 

Regular exercise, in addition to facilitating weight control, alone or in combination with dieting, improves 

several metabolic abnormalities related to both obesity and cholesterol gallstones (23). The present study finds 

that (22%) of patients had cardiovascular diseases while all of the healthy controls had not any cardiovascular 

diseases. In agreement with Field AE, et al.(24)" who found a link between GD and cardiovascular diseases and 

that was demonstrated in a large prospective study where overweight and obesity were the common risk 

factors".The main pathologic effect involved insulin resistance associated with central adiposity: both factors are 

clearly associated with GD and cardiovascular diseases.Excess cholesterol is one of the main characteristics 

shared between cardiovascular diseases and GD. In the first case, cholesterol is deposited in the arterial wall, in 

the second case it precipitates in the gallbladder(25).The present study finds that (18%) of patients and only 

(3%) of controls had renal stones as shown in table (1-1). In agreement withSakhaee K, et al. (26) &Tsai CJ, et 

al.(27) "they said the mechanisms underlying the association between gallstone disease and kidney stones are 

unknown. Insulin resistance is associated with an increased risk of gallstones and kidney stones".  Indeed, 

obesity and the metabolic syndrome(28,29), lower intakes of many factors such as fruit, vegetables ,  

magnesium, coffee and alcohol (30,31,32) have been established as risk factors for kidney stone and gallstone 

http://www.ncbi.nlm.nih.gov/pubmed?term=Field%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=11434789
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formation (28,29). Factors affecting the intestinal handling of bile acids and oxalate may account for the 

associations between   gallstones and kidney stones(27, 28).As stated in table (1-1),the present study also shows 

that (8%) of patient had diabetes mellitus while all of the healthy controls had not diabetes mellitus. In 

concordance with the findings of Neil Bajwa,et al.(13)" who said that diabetes mellitus seem to facilitate the 

development of gallstone formation secondary to increased  triglyceride  levels associated obesity as well as 

promoting gallbladder hypomotility and stasis". The present study also shows that (4%) of patient had 

thalassemia while all of the healthy controls had not thalassemia.Swee Lay Thein , et al.(35)" who said that 

hyperbilirubinemia and a propensity to gallstone formation is a common complication of thalassemiaand is 

attributed to the rapid turn-over of the red blood cells, and bilirubin being a break-down product of 

hemoglobin". The present study shows that (2%) of patient with pancreatic cancer while all of the healthy 

controls had not pancreatic cancer. Sun Yan, et al. (36) "who reported a correlation between pancreatic cancer 

and gallstone, which might be due to infection in biliary tract, chronic pancreatitis, hormone, diet and obesity 

etc. Pancreatic cancer is more likely to occur in aged patients with gallstone".As stated in table (1-1), this study 

also shows that (2%) of patient hadduodenal ulcer (DU) while all of the healthy controls had not duodenal ulcer 

(DU).DavideFesti, et al. (37)"who reported peptic ulcer as a risk factor for gallstone disease in males ".Cabrol J, 

et al. (38) "who conclude that gallstone disease is not always accompanied by an increased duodenogastric 

reflux".The results obtained from this study may agree with other study which considers obesity as an important 

risk factor for cholelithiasis in man (39). Most of the symptomatic gallstone patients were overweight or obese; 

table (1-2) reveals that (40%) of patients were obese, (34%) were overweight and only (26%) were normal 

weight, while control group had mostly normal weight with (62.16%), the percentage was (35.14%) for 

overweight and only (2.7%) for obesity in controls. Gallstone patients had significantly higher BMI (27.58±0.51 

kg/m
2
) than control (25.22±0.38 kg/m

2
). Obesity is recognized as a major gallstone risk factor;it has been 

associated with gallbladder dysmotility (40) and increased biliary secretion of cholesterol from the liver, 

producing cholesterol-supersaturated bile, which lead to gallstone formation (41). Table (1-3) shows that the age 

is divided into 6 subgroups: (<25), (25-34), (35-44), (45-54), (55-64) and (≥65). The most age group affected 

were between (45-54y), it form 34%, it nearly similar to previous studies had done in Iraq in which the peak age 

group of gallstones affected were the fifties years. In U.S.A most ages affected between (50-65y).This 

resultscould be due to a linear relationship between increasing age and prevalence of cholelithiasis. In elderly 

men increased incidence of gallstone disease due to alteration in the ratio of androgen and estrogen (9).From a 

biochemical standpoint, age itself may increase cholesterol saturation of bile with enhanced hepatic secretion of 

cholesterol secondary to increased levels of HMG co-A reductase, decreased synthesis of bile acids may occur 

secondary to decreased cholesterol 7 α-hydroxylase enzyme activity, as age advances (42).Table (1-4) shows 

that the mean of serum free testosterone (FT) was (6.066± 0.679) for patients and (9.1729± 1.085) for controls, 

the level of serum free testosteronein the patients was significantly lower (P<0.05) compared to healthy 

volunteers, the table also shows that the mean of serum dihydrotestosterone (DHT) (399.26± 27.51) of SGS-

patients was significantly lower (P<0.05), than that of controls (626.53± 47.78).The data support other studies 

(43, 44) which suggested that the level of testosteronein male patients with gallstones were significantly 

decreased. J. Ahlberg, et al. (45) "who reported that decreased 5α-reductase activityin the gallstone patients". 

The conversion of testosterone to the more potent androgen dihydrotestosterone(DHT) is catalyzed by 5a-

reductase (46). Inhibition of 5α-reductase activity is lead to the suppression of serumdihydrotestosterone(DHT) 

levels(47).Thus the present study may suggest that the levels ofdihydrotestosterone(DHT) decrease in male 

patients with gallstones as a result of decreased 5α-reductase activity. As a result low androgen levels may 

promote stone formation, and there is imbalance in the level of male hormones in the patients with 

cholesterolgallstones, so androgens play a protective and preventive role in the occurrence of cholesterol 

gallstones (48). It was suggested that the synthesis or metabolism of pituitary-gonad axis hormones in male 

patients with cholelithiasis was significantly abnormal (44). The table (1-4) also shows that the mean of serum 

sex hormone binding globulin (SHBG)(58.205±5.667) of SGS-patients was significantly higher (P<0.05), than 

that of controls (31.036±4.014). The possible explanations for the elevation of serum sex hormone binding 

globulin (SHBG) in males patients with symptomatic gallstone disease may be due to:the decline in the free 

testosterone is amplified by a concomitant increase in sex hormone-binding globulin (SHBG) levels (49).  As 

this study discussed above there is decline in the free testosterone levels in males patients and this should be 

accompanied by increasing levels of sex hormone-binding globulin (SHBG) in male's patients as compared to 

the controls. Advancingageand cigarette smokingsuggested to increase sex hormone-binding globulin (SHBG) 

levels (50). As the study showed above that increasing age associated with increasein the number of 

symptomatic gallstone-patients and (42%) of males with symptomatic gallstone disease were smoker. According 

to these results levels of sex hormone-binding globulin (SHBG) in males' patientsshould beincreased.Higher 

levels ofestradiol (E2) were associated with higher levels of sex hormone-binding globulin (SHBG) in men (51). 

As the study will show below these levels of estradiol (E2) in patients with symptomatic gallstone disease were 

higher as compared to the healthy controls. Thus thelevels of sex hormone-binding globulin (SHBG) in 

http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Festi%2BD%5bauth%5d
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patientsshould beincreased. Table (1-5) shows that the mean of serum estadiol (E2) was (20.581± 1.23) for 

patients and (12.096± 0.99) for controls, the level of serum estadiol (E2) in the patients was significantly higher 

(P<0.05) compared to healthy volunteers. In agreement with the June Li,et al. study (43) "who found that 

estadiol (E2) levels of males with gallstone were higher than healthy people, indicating that patients with high 

estrogen levels are susceptible to gallstone formation". The liver has estrogen receptors, and the presence of 

endogenous estrogens causes cholesterol saturation in the bile, inhibition of chenodeoxycholic acid secretion, 

and an increase in cholic acid level (52). Additionally, high levels of estrogen could impair gallbladder motility 

function and consequently induce gallbladder hypomotility (53).Table (1-5) s also shows that there is no 

significant change (P>0.05) in the level of  progesterone in the serum of symptomatic gallstone patients 

(0.656±0.078) in comparison with healthy control group (0.501± 0.045).The present study is in agreementwith a 

study performed by Russo F,et al.(54) "who showed that there is no significant differences between males with 

gallstone and controls". The present study disagree with a study performed by Rui Jing, et al. (44) "who showed 

that progesterone of the male patients with gallstones were higher as compared with the healthy people".The 

present study is disagree with the Cohen G,et al. study (55) "  who showed that there is  no significant difference 

in the plasma concentrationsand the urinary excretion rate of sex hormones (testosterone, dihydrotestosterone, 

and estradiol), as well as in the plasma sex hormone binding globulin in male patients with 

asymptomaticgallstone disease as compared with the healthy group".   

                   

V. Conclusion 
In conclusion, elevation of SHBG & estradiol (E2) levels, lower free testosterone & DHT levels in the 

patient's serum compared to controls, which conclude that male patients with symptomatic gallstone disease 

were associated with some hormonal abnormality that may be the cause or the result of gallstone formation. 

Physical inactivity, smoking, cardiovascular diseases, DM and renal stones were all associated with 

cholelithiasis in men. The present study could be vital in achieving a better understanding of the pathogenesis of 

gallstones formation. 

 

Acknowledgement 
This article was abstracted from M.Sc. thesis submitted to the Department of Clinical Laboratory Sciences, 

College of Pharmacy, University of Baghdad. The authors gratefully thank University of Baghdad for 

supporting the project. 

 

References 
[1]. Pradhan SB1, Joshi MR2, Vaidya A: Prevalence of different types of gallstone in the patients with cholelithiasis at Kathmandu 

Medical College, Nepal. Kathmandu University Medical Journal 2009; 7(3): 268-271. 

[2]. Russo MW, Wei JT, Thiny MT, et al: Digestive and liver diseases statistics, 2004. Gastroenterology 2004; 126: 1448-1453. 

[3]. Sandler RS, Everhart JE, Donowitz M, et al: The burden of selected digestive diseases in the United States. Gastroenterology 2002; 
122:1500-1511. 

[4]. PieroPortincasa, Antonio Moschetta, Giuseppe Palasciano: Cholesterol gallstone disease. Lancet 2006; 368: 230–239. 

[5]. Leonard V. Crowley: An introduction to Human Disease. 9th ed. Jones & Bartlett Publishers, Canada, 2010 pp: 539-563.  
[6]. Shaffer EA: Gallstone disease: epidemiology of gallbladder stone disease. Best Pract Res ClinGastroenterol2006; 20: 981-996. 

[7]. Nervi F, Miquel JF, Alvarez M, Ferreccio C, García-Zattera MJ, González R, Pérez-Ayuso RM, Rigotti A, Villarroel L: Gallbladder 

disease is associated with insulin resistance in a high risk Hispanic population. J Hepatol2006; 45: 299-305. 

[8]. Méndez-Sanchez N, Chavez-Tapia NC, Motola-Kuba D, Sanchez-Lara K, Ponciano-Rodriguez G, Baptista H, Ramos MH, Uribe 

M: Metabolic syndrome as a risk factor for gallstone disease. World J Gastroenterol 2005; 11(11): 1653-1657. 
[9]. KhalafRasheed : Gallstones Analysis in Salahaddin Governorate. Tikrit Medical Journal 2007; 13(2): 166- 170. 

[10]. John Huang, Chia-Hsuin Chang, Juin-Ling Wang, Hsu-KoKuo,et al :Nationwide epidemiological study of severe gallstone disease 

in Taiwan.BMC Gastroenterology. 2009; 9:63. 
[11]. George ED, Schluger LK. Special women’s health issues in hepatobiliary diseases. ClinFamPract. 2000; 2: 155-169. 

[12]. SreenivasaJonnalagadda, Eileen M. Janec: Sex-Based Differences in Pancreatic and Biliary Disease. Practical Gastroenterology 

2006;4:49-67. 
[13]. Neil BajwaRajinderBajwaAmbrishGhumman R. M. Agrawal :The Gallstone Story: Pathogenesis and Epidemiology. Practical 

Gastroenterology . 2010;4:11-23. 

[14]. SreenivasaJonnalagadda Eileen M. Janec: Sex-Based Differences in Pancreatic and Biliary Disease. Practical Gastroenterology 
2006;4:49-67. 

[15]. Kline LW, Karpinski E: Testosterone and dihydrotestosterone inhibit gallbladder motility through multiple signalling pathways. 

Steroids. 2008;73(11):1174-1180 
[16]. Trowbridge RL, Rutkowski NK, Shojania KG: Does this patient have acute cholecystitis? JAMA 2003;289(1): 80-86.  

[17]. Muhammad Ghias, Khadija Irfan Khawaja, Faisal Masud, Salman Atiq, Muhammad Khalid Pervaiz: A new approach for estimation 

ofbody mass index using waist and hip circumference in type 2 diabetes patients. J Ayub Med Coll Abbottabad 2010;22 (2):111-
116. 

[18]. InesePontaga, JānisŽīdens: Estimation ofbody mass index in team sports athletes. Lase Journal of sport science 2011;2(2):33-44. 

[19]. Naseem Aslam Channa ,FatehuddinKhand, Abdul Rahim Memon, Allah Nawaz Memon: Association of tea and other addictive 
substances with gallstone disease in southern Sindh, Pakistan. Pakistan Armed Forces Medical Journal 2008;4:363-371. 

[20]. Rakesh K.Tandon&Sudeep Khanna: Nutritional factors associated with gallstones. IJGE.2003;1(4):14-18. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Russo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=8480736
http://www.ncbi.nlm.nih.gov/pubmed?term=Cohen%20G%5BAuthor%5D&cauthor=true&cauthor_uid=1397846
http://www.ncbi.nlm.nih.gov/pubmed?term=Kline%20LW%5BAuthor%5D&cauthor=true&cauthor_uid=18586291
http://www.ncbi.nlm.nih.gov/pubmed?term=Karpinski%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18586291
http://www.ncbi.nlm.nih.gov/pubmed/18586291


Sex hormones profiles in Iraqi males patients with symptomatic cholelithiasisbefore cholecystectomy 

DOI: 10.9790/3008-1305054147                                  www.iosrjournals.org                                            47 | Page 

[21]. TimoSahi,  Ralph S. Paffenbarger, Jr., Chung-cheng Hsieh, and I-Min Lee:  Body Mass Index, Cigarette Smoking, and Other 

Characteristics as Predictors of Self-Reported, Physician-Diagnosed Gallbladder Disease in Male College Alumni.Am J 

Epidemiol1998; 147(7):644-651. 
[22]. Charles F. Bellows, David H. Berger, Richard A. Crass: Management of gallstones. American family physician 2005; 72 (4): 637 – 

642. 

[23]. Leitzmann MF, Giovannucci EL, Rimm EB, et al: The relation of physical activity to risk for symptomatic gallstone disease in men. 
Ann Intern Med 1998; 128 (6) 417-425. 

[24]. Field AE, Coakley EH, Must A, Spadano JL, Laird N, Dietz WH, Rimm E, Colditz GA: Impact of overweight on the risk of 

developing common chronic diseases during a 10-year period. Arch Intern Med. 2001;161(13):1581-1586 
[25]. Méndez-Sanchez N, Chavez-Tapia NC, Bahena-Aponte J,  et al: Strong association between gallstones and cardiovascular disease. 

Am J Gastroenterol. 2005; 100: 827-830. 

[26]. Sakhaee K: Recent advances in the pathophysiology of  nephrolithiasis. Kidney Int  2009; 75(6): 585-595. 
[27]. Tsai CJ, Leitzmann MF, Willett WC, et al: Macronutrients and insulin resistance in cholesterol gallstone disease. Am J 

Gastroenterol 2008; 103(11): 2932-2939. 

[28]. Taylor EN, Stampfer MJ and Curhan GC: Obesity, weight gain, and the risk of kidney stones. JAMA 2005; 293(4): 455-462. 
[29]. Tsai CJ, Leitzmann MF, Willett WC, Giovannucci EL: Weight cycling and risk of gallstone disease in men. Arch Intern Med2006; 

166(21): 2369-2374. 

[30]. Tsai CJ, Leitzmann MF, Willett WC, et al: Fruit and vegetable consumption and risk of cholecystectomy in women. Am J Med 
2006; 119(9): 760-767. 

[31]. Tsai CJ, Leitzmann MF, Willett WC, et al: Long term effect of magnesium consumption on the risk of symptomatic gallstone 

disease among men. Am J Gastroenterol2008; 103(2): 375-382. 
[32]. Taylor EN and Curhan GC: Diet and fluid prescription in stone disease. Kidney Int 2006; 70(5): 835-839. 

[33]. Niels Gerard Venneman, Karel Johannes van Erpecum :Pathogenesis of Gallstones. GastroenterolClin N Am 2010; 39 : 171–183. 

[34]. Lambou-Gianoukos S, Heller SJ. Lithogenesis and bile metabolism. SurgClin North Am. 2008;88(6) :1175-1194. 
[35]. Swee Lay Thein, et al: Genetic modifiers of β-thalassemia.Haematologica2005; 90(5):649-660. 

[36]. SunYan, Lin Liwu, Lin Xiaodong, et al: Relation of pancreatic cancer to gallstone in southeast coastal area of China. Chinese 

Journal of HepatobiliarySurgery  2005;6:397-399. 
[37]. DavideFesti, Ada Dormi, Simona Capodicasa, TommasoStaniscia, Adolfo F Attili, Paola Loria,et al: Incidence of gallstone disease 

in Italy: Results from a multicenter, population-based Italian study (the MICOL project). World J Gastroenterol. 2008; 14(34): 

5282–5289 
[38]. Cabrol J, Navarro X, Simo-Deu J, et al: Evaluation of duodenogastric reflux in gallstone disease before and after simple 

cholecystectomy. Am J Surg 1990; 160(3):283-286. 

[39]. Ostrowska L, Czapska D, Karczewski JK: Body weight gain as the major risk factor of cholelithiasis in women and an important 

risk factor in man. · AnnalesAcademiaeMedicaeBialostocensis . 2005; 50( 1):54-56. 

[40]. Vezina WC, Paradis RL, Grace DM, et al : Increased volume and decreased emptying of the gallbladder in large (morbidly obese, 

tall normal, and muscular normal) people. Gastroenterology 1990; 98: 1000-1007. 
[41]. Nahum Méndez-Sánchez , Luisa Bermejo-Martínez,  Norberto C. Chávez-Tapia : Obesity-related leptin receptor polymorphisms 

and gallstones disease. Annals of Hepatology 2006; 5(2): 97-102. 
[42]. Bertolotti M, Bertolotti S, Menozzi D, et al: Ageing and bile acid metabolism: studies on 7α hydroxylation of cholesterol in 

humans. In: Paumgartner G, Gerok W. eds. Trends in bile acid research. Lancaster: Kluwer Academic Publishers, 1989; 75-78. 

[43]. June Li, Fresh Yi-Ping, Chai Tao: Relationship between plasma sex hormones, SHBG levels and body fat distribution in male 
patients with cholesterol gallstone. Hainan Medical Journal 2008; 19(4):117-119. 

[44]. Rui Jing, et al: Pituitary-Gonad Axis Hormone Changes in Male Patients with Cholelithiasis. Tianjin Medical Journal.1993; 2:85-

87. 
[45]. J. Ahlbergb, B.Angelin, K. Einarssonj, et al: metabolism of  androstenedione in  liver microsomes of patients with cholesterol 

gallstone disease .Journal of Steroid Biochemislry 1980 ;13:I163 -I166. 

[46]. G. Bartsch , R.S. Rittmaster,  H. Klocker: Dihydrotestosterone and the concept of 5a-reductase inhibition in human benign prostatic 
hyperplasia. World J Urol 2002; 19: 413–425. 

[47]. Leonard S. Marks: 5α-Reductase: History and Clinical Importance. Rev Urol. 2004;6(9):S11-S21. 

[48]. Lu Lin, Zhao GuoZhong: The relationship between sex hormones, cholesterol ,cholesterol gallstone. Journal of  Ningxia  Medical 

University.2010;32(2):234-242. 

[49]. C. Longcope, H. A. Feldman, J. B. Mckinlay, & A. B. Araujo: Diet and Sex Hormone-Binding Globulin. The Journal of Clinical 

Endocrinology & Metabolism 2000; 85(1):293-296. 
[50]. Johan Svartberg, Monica Midtby, Kaare H Bønaa, Johan Sundsfjord, Ragnar M Joakimsen, and Rolf Jorde: The associations of age, 

lifestyle factors and chronic disease with testosterone in men: the Tromsø Study. European Journal of Endocrinology 2003;149 

:145–152. 
[51]. Willem de Ronde, Yvonne T. van der Schouw, Majon Muller, Diederick E. Grobbee, et al: Associations of Sex-Hormone-Binding 

Globulin (SHBG) with Non-SHBG-Bound Levels of Testosterone and Estradiol in Independently Living Men. The Journal of 

Clinical Endocrinology & Metabolism 2005; 90(1):157–162. 
[52]. George ED, Schluger LK. Special women’s health issues in hepatobiliary diseases. ClinFamPract. 2000;2: 155-169. 

[53]. Portincasa P, Di Ciaula A, Wang HH, Palasciano G, van Erpecum KJ, Moschetta A, Wang DQ: Coordinate regulation of 

gallbladder motor function in the gut-liver axis. Hepatology. 2008; 47(6):2112-2126. 
[54]. Russo F, Cavallini A, Messa C, Mangini V, Guerra V, D'Amato G, Misciagna G, Di Leo A.: Endogenous sex hormones and 

cholesterol gallstones: a case-control study in an echographic survey of gallstones. Am J Gastroenterol. 1993; 88(5):712-717. 

[55]. Cohen G, Davion T, Capron D, Arlot S, Degrelle H, Wright F, Capron JP The estrogen-androgen profile is unchanged in men with 
cholelithiasis. GastroenterolClin Biol. 1992; 16(4):299-301. 

Shaymaa J. Mohammed." Sex hormones profiles in Iraqi males patients with symptomatic 

cholelithiasisbefore cholecystectomy..” .IOSR Journal of Pharmacy and Biological Sciences 

(IOSR-JPBS) 13.5 (2018): 41-47. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Field%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=11434789
http://www.ncbi.nlm.nih.gov/pubmed?term=Coakley%20EH%5BAuthor%5D&cauthor=true&cauthor_uid=11434789
http://www.ncbi.nlm.nih.gov/pubmed?term=Must%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11434789
http://www.ncbi.nlm.nih.gov/pubmed?term=Spadano%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=11434789
http://www.ncbi.nlm.nih.gov/pubmed?term=Laird%20N%5BAuthor%5D&cauthor=true&cauthor_uid=11434789
http://www.ncbi.nlm.nih.gov/pubmed?term=Dietz%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=11434789
http://www.ncbi.nlm.nih.gov/pubmed?term=Rimm%20E%5BAuthor%5D&cauthor=true&cauthor_uid=11434789
http://www.ncbi.nlm.nih.gov/pubmed?term=Colditz%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=11434789
http://www.ncbi.nlm.nih.gov/pubmed/11434789
http://www.ncbi.nlm.nih.gov/pubmed?term=Lambou-Gianoukos%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18992590
http://www.ncbi.nlm.nih.gov/pubmed?term=Heller%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=18992590
http://www.ncbi.nlm.nih.gov/pubmed/18992590
http://en.cnki.com.cn/Journal_en/E-E066-ZHGD-2005-06.htm
http://en.cnki.com.cn/Journal_en/E-E066-ZHGD-2005-06.htm
http://en.cnki.com.cn/Journal_en/E-E066-ZHGD-2005-06.htm
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Festi%2BD%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Dormi%2BA%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Capodicasa%2BS%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Staniscia%2BT%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Attili%2BAF%5bauth%5d
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=search&db=PubMed&term=%20Loria%2BP%5bauth%5d
http://en.cnki.com.cn/Journal_en/E-E000-TJYZ-1993-02.htm
http://www.ncbi.nlm.nih.gov/pubmed?term=Portincasa%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18506897
http://www.ncbi.nlm.nih.gov/pubmed?term=Di%20Ciaula%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18506897
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20HH%5BAuthor%5D&cauthor=true&cauthor_uid=18506897
http://www.ncbi.nlm.nih.gov/pubmed?term=Palasciano%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18506897
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Erpecum%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=18506897
http://www.ncbi.nlm.nih.gov/pubmed?term=Moschetta%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18506897
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20DQ%5BAuthor%5D&cauthor=true&cauthor_uid=18506897
http://www.ncbi.nlm.nih.gov/pubmed/18506897
http://www.ncbi.nlm.nih.gov/pubmed?term=Russo%20F%5BAuthor%5D&cauthor=true&cauthor_uid=8480736
http://www.ncbi.nlm.nih.gov/pubmed?term=Cavallini%20A%5BAuthor%5D&cauthor=true&cauthor_uid=8480736
http://www.ncbi.nlm.nih.gov/pubmed?term=Messa%20C%5BAuthor%5D&cauthor=true&cauthor_uid=8480736
http://www.ncbi.nlm.nih.gov/pubmed?term=Mangini%20V%5BAuthor%5D&cauthor=true&cauthor_uid=8480736
http://www.ncbi.nlm.nih.gov/pubmed?term=Guerra%20V%5BAuthor%5D&cauthor=true&cauthor_uid=8480736
http://www.ncbi.nlm.nih.gov/pubmed?term=D%27Amato%20G%5BAuthor%5D&cauthor=true&cauthor_uid=8480736
http://www.ncbi.nlm.nih.gov/pubmed?term=Misciagna%20G%5BAuthor%5D&cauthor=true&cauthor_uid=8480736
http://www.ncbi.nlm.nih.gov/pubmed?term=Di%20Leo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=8480736
file:///C:\Users\ALSHABAKA\Desktop\الهرمونات\8480736.htm
http://www.ncbi.nlm.nih.gov/pubmed?term=Cohen%20G%5BAuthor%5D&cauthor=true&cauthor_uid=1397846
http://www.ncbi.nlm.nih.gov/pubmed?term=Davion%20T%5BAuthor%5D&cauthor=true&cauthor_uid=1397846
http://www.ncbi.nlm.nih.gov/pubmed?term=Capron%20D%5BAuthor%5D&cauthor=true&cauthor_uid=1397846
http://www.ncbi.nlm.nih.gov/pubmed?term=Arlot%20S%5BAuthor%5D&cauthor=true&cauthor_uid=1397846
http://www.ncbi.nlm.nih.gov/pubmed?term=Degrelle%20H%5BAuthor%5D&cauthor=true&cauthor_uid=1397846
http://www.ncbi.nlm.nih.gov/pubmed?term=Wright%20F%5BAuthor%5D&cauthor=true&cauthor_uid=1397846
http://www.ncbi.nlm.nih.gov/pubmed?term=Capron%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=1397846
http://www.ncbi.nlm.nih.gov/pubmed/1397846

