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Abstract: Gallstone disease (GD) is a common disorder worldwide. That Affecting variable age and gender categories, 

most of them are female gender (about 2-3 times higher than male). The influence of female sex hormones on the 

development of gallstones is well established. Therefore, the study focused on the extent of the relationship between 

gallstone disease and female hormones. The study included (100) Iraqi female patients with gallstone disease, aged (18±65) 

years. These female patients were referred to the Department of Immunology/ Medical City in Baghdad province/ Iraq 

during the time period (from Oct 2024 to Jan 2025). We concluded that the gallstone disease hormones tests in the included 

sample of female patients was high than the controls, Accordingly Incidence of gallstones disease was positively correlated 

to Gender and Sex hormones. Our aim to make a clear insight about the relationship between different female hormones 

and thyroxin to determine the dangerous factors associated with progression of gallstones. 
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INTRODUCTION 
Gallstone disease, or gallbladder stones, is often considered a serious illness. This disease presents a global 

medical challenge, with geographical variations in the prevalence of gallstones (Njeze G 2013). The disease constitutes 

10-15% of the population in the USA. (Stinton LM & Shaffer EA 2012) and is less frequent in India, Eastern Europeans, 

African Americans, and Japan. No accurate record of the prevalence of gallstones in Arab countries. Gallstones are 

becoming increasingly common, occurring in 7% of males and 15% of females. They are seen in all age groups (18–65 

years, with an overall prevalence of 11%. In individuals under 40 years, there is a 3:1 female preponderance (Ralston SH 

et al., 2018). 

 

Gallstones are small, pebble-like substances that develop in the gallbladder. They are hardened, thickened, 

deposits of the olive-green or brownish-yellow fluid called Bile that can form and store within the gallbladder and help the 

body digest fats, is composed mainly of substances: water, cholesterol, bile salt, fats, protein and bilirubin. The liver 

produces up to 1 liter of bile per day (Singh VK et al., 2018). There are three types of gallstones. The first type is pure 

cholesterol stones, which are composed of at least 90% cholesterol. The second type is pigment stones, which can be either 

brown or black. The third type consists of cholesterol, bilirubin, and other substances such as calcium carbonate, calcium 

phosphate, and calcium palmitate. (Gillson Sh 2025). 

 

Research has shown that 80% of patients most cases are asymptomatic. However, approximately 1-2% of 

individuals will develop symptoms each year that require surgery, making cholecystectomy one of the most commonly 

performed operations. The most common symptom of gallstones.is very uncomfortable, cramping pain in the upper 

abdomen (colic), and other symptoms include a feeling of extreme fullness, bloating, nausea, vomiting, and belching (Jones 

MW et al., 2025). Several factors influencing gallstone disease such as age progression, Female gender, Obesity, rapid 

weight loss, Diabetes (Yuan S et al., 2022), Genetic, Drugs, Physical activity (Nam SY 2017). 
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Sex hormones (estrogens and progesterone) likely contribute to the increased risks associated with pregnancy, 

estrogen replacement therapy, oral contraceptive use, and obesity, and that`s why the gallstone disease is two to three times 

higher in females than in men (Heuman DM 2019). 

 

Estrogen has been shown to increase cholesterol production in the liver, a key component in gallstone formation. 

Excess cholesterol is deposited in bile and leads to gallstone formation (Nam SY 2017). Progesterone has also been shown 

to reduce gallbladder motility, impeding bile flow and contributing to gallstone formation (Wong M 2023; Zakko SF 2024). 

 

Estrogen helps maintain the strength and thickness of the vaginal wall and urethral lining. Progesterone, which is 

another main female hormone, is sometimes called the "hormone of pregnancy “and is a derivative of cholesterol is 

commonly produced by the adrenal cortex as well as the gonads, which consist of the ovaries and the tests. Other hormones 

such as LH, FSH, prolactin, HCG, oxytocin, and vasopressin. That are involved in the functioning female reproductive 

systems. Any increase or decrease in the levels of these hormones is associated with many diseases such as certain cancers, 

heart diseases, PCOS and cholelithiasis. Both estrogen and progesterone have been shown to increase the risk of developing 

gallstones. Excess estrogen affects the gallbladder by increasing cholesterol absorption in bile. Bile salts help increase the 

saturation of bile with cholesterol, which can lead to the formation of cholesterol crystals. Estrogen alters bile acid 

composition, increasing the risk of gallstones. Progesterone may slow gallbladder emptying, allowing sludge to 

accumulate. (Liu T et al., 2018). 

 

The patients who suffer from gallstones should know that the treatment of stones depends on their individual 

situation. So there are two general options: medical treatment, surgical treatment (Zakko SF et al., 2023) Ultrasound is the 

most effective method for diagnosing gallstones. Most stones are detected using trans-abdominal ultrasound, which has a 

sensitivity of over 92% and a specificity of 99% for gallstones. (Ralston S H et al., 2018). Also, complications may be 

detected using blood tests (Zakko SF et al., 2023). Hormones are chemical messengers made up of either proteins or 

steroids. The endocrine glands release hormones into the bloodstream, which regulate various bodily processes, including 

appetite, sleep, and growth and maintain the body in a state of homeostasis. The female body produce and release a variety 

of hormones that are secreted by the adrenal gland and gonads (Gurarie M 2025). Estrogen is the major female hormone 

that produced of cholesterol by fat cells in addition to other estrogens (estradiol, estrone, estriol). 

 

GD is the second most common non-gynecological condition that may require surgical intervention during 

pregnancy. Affecting as many as 12% of pregnant women (Portincasa P et al., 2023). A recent study indicated that as a 

woman's pregnancy progresses, her likelihood of developing gallstones increases. This can occur not only during pregnancy 

but also as a result of the changes experienced throughout each pregnancy. Frequent fluctuations in gallbladder volume, 

combined with the residual volume in the gallbladder and the cholesterol content of bile, may create conditions that promote 

gallstone formation. (Wiginton, K & Braverman, J 2023). 

 

An increase in progesterone reduces gallbladder contractions. Estrogen also causes an increase in cholesterol in 

the bile and decreases the gallbladder's contraction. A study in 2017 found that gallbladder surgery and ERCP during 

pregnancy seem to be safe in terms of intra-and Postoperative complications must be managed safely for the expected 

child, regardless of trimester, previous bariatric surgery, indication, or the need for one or more ERCPs as an adjunct. (Van 

Erpecum K J 2006). 

 

Pregnant patients often worry about their children and desire more information. Gallstones do not have any effect 

on the baby. However, the baby can be affected by the implications of the disease condition. Infection, nausea, and vomiting 

hamper the ability to nourish which can affect the development of the baby. 

 

MATERIAL AND METHODS 
Patients and Controls  

The study was conducted on 30 female patients from Iraq with gallstone disease who were referred to the 

Department of Immunology/ Medical City during the time period (2023 Oct-2024 Jan). Their age range was (12-65) years. 

A questionnaire was created with various questions, including the duration of gallstone disease, family history, smoking 

habits, drug usage, duration of drug use, and a control group. The patient was first clinically examined for Gallstones 

(Kurtin WE et al., 2000). After these evaluations, the consultant made the diagnosis. Sex hormone levels, including ES, 

Pro, and TT4, were assessed using an autoanalyzer (MiniVidas, Biomerieux, France). All procedures were completed 

according to the manufacturer's guidelines. Data was analyzed using the Statistical Package for Social Sciences (SPSS 

version 26). A normality test was conducted to examine the variables for normal distribution (Nam SY 2017). The Kruskal-

Wallis Test The significance among the tested cytokines was determined. A statistical significance level was set at P-value 

< 0.05. 
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RESULTS AND DISCUSSION 
Estrogen Hormone in Patients and Controls 

Estrogen and progesterone hormones were a notable increase in the number of patients with gallstones compared 

to the control group, as shown in Table 1. The Estrogen levels were (457.66±56.9 ng/dl vs. 119.55±55.62 ng/dl). The 

progesterone hormone levels were increased in gallstone disease patients as compared to the controls (2.1±5.30 ng/dl vs. 

46.30±7.8 ng/dl). 

 

Progesterone hormone and Thyroxine hormone in Patients and Controls 

Sera of Progesterone hormone and Thyroxine hormone in patients and controls were tested for both and Thyroxine 

were normal in patients compared to the control (81.1±18.0 vs. 160.33±7.4) mIU/ml, as in Table 1. 

 

Table 1: Parameters in patients and controls 

Parameters Mean ± SD P-Value 

Control 

(n=50) 

Patients 

(n=50) 

ES.H (mIU/ml) 119.55±55.62 457.66±56.9 0.60 

PRO.H (ng/dl) 2.1±5.30 46.30±7.8 0.0001 

TT4 (mIU/ml ) 81.1±18.0 160.33±7.4 0.001 

 

This table is better understood when they were considered in terms of patients with gallstones. (Kurtin WE et al., 

2000). In this regard, the serum level of the test hormone were Estrogen, was significantly (p= 0.60) increased as compared 

to controls (119.55±55.62 mIU/ml vs. 457.66±56.9 mIU/ml). Singh et al., (2020), discovered in their study that female 

patients with gallstones had higher ES.H, PRO.H, and TT4.H levels than gallstone-negative controls, which agrees with 

our study. 

 

The current study aimed to prove the extent of associated cholelithiasis with hormones in female patients in 

Baghdad province/Iraq. The average age of the patients included in the study was 65±12. We concluded that the gallstone 

disease hormone tests result (ES.H and PRO.H) in the included sample of female patients were higher than in the control. 

Risk factors were evaluated by taking a complete medical history, conducting a clinical examination, and performing an 

abdominal assessment. The incidence of cholelithiasis was positively associated with Sex hormones. As documented 

previously, Gallstones Disease is common gastrointestinal disorder over the world, This is attributed to one of several risk 

factors that influencing gallstone disease which is Gender, Female gender are more liable to cholelithiasis and this is 

contributed by sex hormones (Estrogen & progesterone), pregnancy hormones and HTR increase the incidence of 

Gallbladder stones formation9 (van Erpecum K J 2006). Increased levels of female sex hormones result in greater 

catabolism of cholesterol, which leads to higher cholesterol excretion in bile and an increased risk of gallbladder stone 

formation 1. This can be explained as follows: Estrogen is the main sex hormone in females. This hormone binds to multiple 

receptors it plays a crucial role in regulating mechanisms related to both health and disease. (Nam SY 2017). Basically, it 

regulates liver metabolism it helps prevent lipid accumulation in the liver by reducing fat production. (Biddinger SB et al., 

2008), lipid uptake, transport of HDL, and promoting lipolysis. Interestingly, Estrogen actively participates in regulating 

and increasing both cholesterol synthesis and secretion, maintaining cholesterol balance the text involves various receptors 

and their functions in the body. Specifically, through the action of ESR1 (Estrogen Receptor 1), SR-BI (Scavenger Receptor 

Class B Type 1), and ERα (Estrogen Receptor Alpha), ESR1 activates SREBP-2 (Sterol Regulatory Element Binding 

Protein 2) and cholesterol 7α-hydroxylase, which is a key enzyme involved in cholesterol and bile salt synthesis. Studies 

in female mice had established the liver’s classical estrogen receptor α ER-α but not ER-β, plays a critical role in estrogen-

induced gallstones in females. by augmenting it’s functions in the liver and gallbladder, ER-α protects the liver from 

hypercholesterolemia; lack of it affects the whole body. Therefore, any defect affecting this receptor will lead to increased 

formation of gallstones (Kurtin WE et al. 2000). 

 

The molecular mechanisms of estrogen's lithogenic effect on gallstone formation are complex, particularly due to 

the identification of G protein–coupled receptor 30 (GPR30), a newly discovered estrogen receptor associated with the 

gallstone gene lith18 (Patel H. & Jepsen J, 2024). Research has shown that estradiol (E2) can effectively attach to and 

stimulate both GPR30 and ER-α receptors. This leads to excessive cholesterol production and promotes greater Cholesterol 

production and increasing the likelihood of bile stone formation. (Maurer K. J et al., 2009).  

 

Other female sex hormones, particularly progesterone, contribute to gallstone formation by promoting biliary 

stasis. Increased levels of progesterone during pregnancy impair the gallbladder's response to cholecystokinin (CCK), a 

hormone responsible for stimulating fat digestion. (Shen HC et al., 2014). Cholecystokinin causes the gallbladder muscle 

to contract, resulting in a decline in gallbladder size and the subsequent release of bile. (Van Erpecum K J 2006). 
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Many studies have indicated that people with hypothyroidism are at risk of developing gallstones, if the absence 

of TT4 affects cholesterol metabolism and hepatic biliary secretion. Therefore, this helps in the formation of gallstones. 

Our TT4. Hormone results appeared higher than control, and this confirms that the results reinforced that women 

developing gallstones were due to an imbalance in female hormones, and this is consistent with what our study discussed 

(Liu Z et al., 2018). 

 

CONCLUSION 
In this study, three hormones act as risk co-factors in Gallstone formation, including ES, PRO, and TT4. The text 

has demonstrated a causal relationship with cholelithiasis, suggesting potential new diagnostic and therapeutic strategies 

in clinical practice. However, the mechanisms underlying these causal connections are still unclear, indicating a need for 

further studies to investigate these mechanisms. 
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