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The Relationship of Gallstone Disease with Serum RBP4 Level, Vitamin D, Lipid Profile, 
Insulin Resistance, and Uric Acid Levels
 
ABSTRACT
Objective: The metabolic parameters associated with gallstones are the subject of numerous studies. RBP4, 
an adipokine, has been linked to various metabolic diseases; however, no study in the literature establishes its 
relationship with gallstone disease. Therefore, our study aimed to evaluate the biochemical parameters associated 
with gallstone disease, primarily serum RBP4.
Material and Method: Between 2015 and 2016, abdominal ultrasound, serum biochemical tests, lipid profiles, 
uric acid, insulin, and fasting glucose values were available for 80 patients who presented to our hospital’s 
gastroenterology clinic, were included in the study. RBP4 levels were analyzed in the serum samples obtained 
from the patients.
Results: Out of the 80 participants in the study, 42 had gallstones, while 38 did not. Among the biochemical 
parameters, no significant difference was found between the groups in terms of total cholesterol values (p= 
0.483), LDL values (p=0.224), and TG values (p=0.764). A significant difference was observed between the two 
groups regarding HDL values(p=0.017). No significant difference was found between the two groups in terms 
of serum uric acid (p=0.411), fasting glucose (p=0.214), fasting insulin, HOMA-IR score (p=0.157), and vitamin D 
levels (p=0.340). The mean±SD values of the studied serum RBP-4 levels in the participants were determined 
as 40.24±7.12 in the control group and 39.75±8.55 in the patient group. No statistically significant difference was 
found between the two groups (p=0.776). In correlation analyses, a significant positive correlation was found 
between RBP4 and vitamin D levels (r: 0.277, p= 0.013), total cholesterol (r: 0.268, p=0.016), triglycerides (r: 0.387, 
p<0.001), GGT (r: 0.294, p=0.008), AST (r: 0.299, p=0.007), and uric acid (r: 0.255, p=0.022).
Conclusion: In conclusion, our study did not find a statistically significant relationship between gallstones 
and RBP4, vitamin D, LDL, TG, total cholesterol, uric acid, and HOMA-IR. However, our study found a positive 
correlation between vitamin D levels and RBP4. This has guided future research.
Keywords: Cholelithiasis, Gallstone Disease, RBP4.

ÖZET
Amaç: Safra taşları ile ilişkilendirilen metabolik parametreler birçok çalışmanın konusunu oluşturmaktadır. RBP4, 
bir adipokin olup metabolik hastalıklarla ilişkilendirilmiştir; ancak bildiğimiz dahilinde, safra taşı hastalığı ile 
ilişkisini belirleyen bir çalışma bulunmamaktadır. Çalışmamızda, öncelikle serum RBP4 olmak üzere safra taşı ile 
ilişkilendirilen biyokimyasal parametreleri değerlendirmeyi amaçladık.
Gereç ve Yöntem: 2015-2016 yılları arasında gastroenteroloji kliniğine başvuran 80 hastanın abdominal ultrason, 
serum biyokimyasal testler, lipid profilleri, ürik asit, insulin ve açlık glukoz değerleri mevcuttu ve çalışmaya dahil 
edildi. RBP4 seviyeleri, alınan serum örneklerinde analiz edildi.
Bulgular: Seksen hastanın 42’sinde safra taşı bulunurken, 38’inde yoktu. Biyokimyasal parametreler arasında, 
toplam kolesterol değerleri (p= 0.483), LDL değerleri (p=0.224) ve trigliserit değerleri (p=0.764) açısından gruplar 
arasında anlamlı fark bulunmamıştır. İki grup arasında HDL değerleri açısından anlamlı fark gözlemlenmiştir 
(p=0.017). Serum ürik asit (p=0.411), açlık glukozu (p=0.214), açlık insulin ve HOMA-IR skoru (p=0.157), vitamin D 
seviyeleri (p=0.340) açısından iki grup arasında anlamlı fark bulunmamıştır. Çalışmaya katılan kişilerin incelenen 
serum RBP4 seviyelerinin ortalama±SD değerleri kontrol grubunda 40,24±7,12, hasta grubunda ise 39,75±8,55 
olarak belirlenmiştir. İki grup arasında anlamlı fark bulunmamıştır (p=0.776). Korelasyon analizlerinde; RBP4 ile 
vitamin D seviyeleri (r: 0.277, p= 0.013), toplam kolesterol (r: 0.268, p=0.016), trigliserit (r: 0.387, p<0.001), GGT 
(r: 0.294, p=0.008), AST (r: 0.299, p=0.007) ve ürik asit (r: 0.255, p=0.022) arasında anlamlı pozitif korelasyon 
bulunmuştur.
Sonuç: Sonuç olarak, çalışmamızda safra kesesi taşları ile RBP4, vitamin D, LDL, TG, toplam kolesterol, ürik asit 
ve HOMA-IR arasında anlamlı ilişki bulunamamıştır. Ancak çalışmamızda saptanan D vitamin ve RBP4 düzeyi 
arasındaki pozitif korelasyonun gelecekteki çalışmalar için yol gösterici olduğu düşünülmüştür.
Anahtar Sözcükler: Kolelitiazis, RBP4, Safra Taşı Hastalığı.
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 Introduction
 The oldest information about gallstones is based 
on the Egyptians and Babylonians. Four thousand 
years ago, the Babylonians introduced some concepts 
and definitions of the gallbladder into their daily 
medical use. However, Alexander Trallius showed 
in the 5th century AD that stones can form in the 
gallbladder. Gallstones are a common disease; in 
the United States, 6 percent of men and 9 percent 
of women have gallstones (1). For this reason, 
pathogenesis and the factors that cause a disease 
with such an old history still attract the scientific 
world’s attention today. 
 The increase in obesity and accompanying diseases 
all worldwide have raised the interest in adipose 
tissue. Studies have revealed that adipose tissue is 
not only a simple storage site for lipids but also an 
important tissue that plays a key role in regulatin 
gendocrine, metabolic, and inflammatory processes 
(2). Adipose tissue cells have been shown to secrete 
various bioactive proteins into the circulation. These 
secretory proteins called adipocytokines are leptin, 
tumor necrosis factor-α (TNF-α), plasminogen-
activator inhibitor type 1 (PAI-1), adipsin, resistin, 
visfatin, adiponectin, retinol binding protein-4 
(RBP4) and lipocalin-2 (2).
 Adipocytokines released from adipose tissue cells 
and adipose tissue infiltrating macrophages cause 
chronic inflammation, leading to insulin resistance 
and type 2 diabetes (3). Studies have been conducted 
that the level of RBP4, an adipocytokine, increases 
insulin resistance and is associated with metabolic 
syndrome, type 2 diabetes mellitus, and cardiovascular 
diseases (4, 5). These diseases are also risk factors 
for the development of cholelithiasis. Considering 
this cause-effect relationship, higher RBP4, chemerin, 
and fibroblast growth factor 21 (FGF-21) levels have 
been observed in children with cholelithiasis (6). 
Some studies found a relationship between RBP4 
level (increase-decrease) and cholelithiasis, but 
the literature data on this subject needs to be more 
comprehensive, sufficient, and contradictory. Thus, 
we aimed to determine the relationship between 
RBP4 level and cholelithiasis.
 Metabolic syndrome is a disease complex by 
elevated fasting blood glucose, blood pressure, 
triglycerides, low high-density lipoprotein (HDL) 

cholesterol, and the presence of central obesity (7). 
Clustering these metabolic factors increases the risk 
of cardiovascular disease and type 2 diabetes (8). 
Previous studies have shown a significant association 
between cholelithiasis and metabolic syndrome 
(9,10). It was thought that insulin resistance and 
hyperlipidemia, which are the components of metabolic 
syndrome, may be associated with cholelithiasis is 
independent of diabetes and obesity. Therefore, 
as one of the aims of the study, it was planned to 
examine the relationship between cholelithiasis 
insulin resistance and hyperlipidemia.
 Vitamin D inhibits lipogenesis, induces insulin 
synthesis, preserves islet cells, decreases insulin 
resistance, and reduces appetite, favoring obesity 
and T2DM control (11). Vitamin D deficiency is 
associated with stasis in the gallbladder, and a role 
for vitamin D supplementation is thought to have 
the potential to prevent gallstones, especially in 
pregnant women (12). Considering the effects of 
vitamin D on metabolism, it aims to reveal whether 
there is a change in vitamin D levels in patients with 
cholelithiasis compared to the average population.
High uric acid plays a role in inflammation, insulin 
resistance, diabetes mellitus, hyperlipidemia, and 
hypertension. Based on this data in the literature, the 
relationship between uric acid level and cholelithiasis 
was examined, and conflicting data were obtained 
(13).
 In light of the literature data, we aimed to examine 
the relationship between gallstone disease and 
serum RBP4 levels, vitamin D levels, and metabolic 
parameters in our patients.

 Material and Methods
 Patients aged 20-75 years who applied to the 
gastroenterology department of Gazi University 
between 2015-2016 and had upper abdomen imaging 
were included in our study. Our significance level 
(alpha) was set at 0.05. To determine the minimum 
required sample size, we utilized an effect size of 0.6, 
derived from a study by Wang et al. (14) investigating 
the relationship between RBP-4 concentrations and 
cholesterol gallstone disease. This effect size served 
as a benchmark for comparing means between the 
two groups. Following calculations using G Power 
software (15), we determined that a minimum of 
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72 subjects would be needed for our study. When 
the imaging was evaluated, gallstone disease was 
detected in 42 patients, and 38 patients without 
gallstone disease were included in the comparison 
group. Our study’s ethics approval was obtained 
from the Gazi University Faculty of Medicine Clinical 
Research Ethics Committee with document number 
278 dated May 26, 2014. Informed voluntary consent 
forms have been obtained from all patients. The 
blood fasting glucose, fasting insulin, liver function 
tests, kidney function tests, lipid profiles, and vitamin 
D levels of the patients included in the study were 
retrospectively screened. Our hospital’s biochemistry 
laboratory studied the serum RBP4 levels of the 
patients. The informed consent form was obtained 
from all participants included in the study.
 Inclusion criteria
a- The ages between 20-75 years,
b- Abdominal imaging performed within the last 
two years,
c- Not taking antihyperlipidemic treatment and 
vitamin D replacement therapy in the last year,
d- No diagnosis of chronic liver disease, stage 3-4-
5 renal disease, diabetes mellitus, or an additional 
systemic disease
 Exclusion criteria:
a- Pregnancy, lactation, obesity,
b- Those who do not fill out an informed consent form
 Biochemical tests
 Approximately 10 ml of peripheral blood sample 
from the forearm of all individuals included in the study 
was taken into separator tubes that did not contain 
any anticoagulant or other additives and centrifuged 
at 1000xg for 20 minutes after waiting for 30 minutes 
at room temperature to ensure coagulation. After 
centrifugation, approximately 1.5 ml samples from 
the separated serum samples were transferred to 
Eppendorf tubes and stored at -800C until the study 
day. Laboratory investigations of the research were 
carried out in the Biochemistry Laboratory of Gazi 
University Hospital Central Laboratory. RBP4 levels 
in serum samples were determined by the Enzyme-
Linked Immunosorbent Assay (ELISA) method using 
the Human RBP4 ELISA Kit (BioCER). Each serum 
sample was detected twice.
 Statistical analysis:
 SPSS version 22.0 was used to analyze the 

variables (IBM Corporation, Armonk, New York, United 
States). The conformity of the data to the normal 
distribution was evaluated with the Shapiro-Wilk 
test, homogeneity of variance was evaluated with 
the Levene test, and the Independent-Samples T-test, 
one of the parametric methods, was used together 
with the Bootstrap results, while the Mann-Whitney 
U test, which is one of the nonparametric methods, 
was used with the Monte Carlo simulation technique 
in the comparison of the two independent groups 
according to the quantitative data. Spearman’s rho test 
was used to examine the correlations of the variables 
with each other. In a comparison of categorical 
variables with each other, Pearson Chi-Square and 
Fisher Exact tests were tested with the Monte Carlo 
Simulation technique. While quantitative variables 
are shown as mean ± std. (Standard deviation) and 
median Range (Maximum-Minimum) and categorical 
variables as n (%) in the tables; the variables were 
analyzed at a 95% confidence level, and a p-value 
less than 0.05 was considered significant.

 Results
 Out of the 80 participants in the study, 42 had 
gallstones, while 38 did not. Among the 38 patients 
without gallstones, 26 (68.4%) were female and 
12 (31.6%) were male. Of the 42 patients with 
gallstones, 29 (69%) were female, and 13 (31%) were 
male. No significant difference in terms of gender 
was observed between the two groups (p=1). The 
average age in the group without gallstones was 
41.82±14.10, ranging from 20-64. In the group with 
gallstones, the average age was 49.00±14.32, with 
a range of 24-75. A significant age difference was 
found between the two groups, with the group with 
gallstones having a higher average age (p=0.033) 
(Table I).
 There was no significant difference between 
the groups among the biochemical parameters in 
terms of total cholesterol values (p= 0.483), LDL 
values (p=0.224), and TG values (p=0.764) (Table 
II). However, a significant difference was observed 
between the two groups regarding HDL values, 
with lower HDL values in the cholelithiasis group 
(p=0.017) (Table II).
 Liver function tests were evaluated, and significant 
differences were observed between the groups in 
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ALT (p=0.021), GGT (p=0.018), and ALP (p=0.033) 
values, with these parameters being higher in patients 
with cholelithiasis (Table II).

Table I. Age and gender characteristics of the participants

Gallstone Disease 
(-)

Gallstone 
Disease (+) Total p 

value

Gender  

Female  26 (68.4%) 29 (69%) 55 (68.8%)
1.0

Male  12 (31.6%) 13 (31%) 25 (31.3%)

Age 

Mean±STD

(Min-max)

41.82 ± 14.10

(20-64)

49.00 ± 14.32

(24-75)

45.59 ± 14.58

(20-75)
0.033

 Serum uric acid levels did not significantly differ 
between the two groups (p=0.411) (Table II). HOMA-IR 
scores were calculated by examining the participants’ 
fasting glucose and simultaneous fasting insulin levels. 
No significant differences were found between the 
two groups in terms of fasting glucose (p=0.214), 
fasting insulin, and HOMA-IR score (p=0.157) (Table 
II).

Table II. Biochemical analysis of participants

Gallstone 
Disease (-)

Gallstone 
Disease (+) Total p value

Median (max-
min)

Median (max-
min)

Median (max-
min)

Total 
cholesterol 183.5 (123-391) 190 (101-337) 186.5 (101-391) 0.483

LDL 103.5 (35-250) 116 (64-222) 110.5 (35-250) 0.224

Triglyceride 111.5 (30-265) 106 (36-499) 109 (30-499) 0.764

HDL 49.5 (30-143) 44.5 (5.5-71) 46 (5.5-143) 0.017*

ALT 18 (1-87) 21.5 (12-588) 20 (1-588) 0.021*

AST 19 (5-111) 21 (1-471) 20 (1-471) 0.512

GGT 19 (7-99) 28 (9-369) 21 (7-369) 0.018*

ALP 71 (39-118) 81.5 (34-337) 74 (39-337) 0.033*

Total 
Bilirubin 0.455 (0.18-2) 0.545 (0.22-4.4) 0.148 (0.18-4.4) 0.139

Direct 
Bilirubin

0.165 (0.04-
0.66) 0.2 (0.09-3.2) 0.185 (0.04-3.2) 0.143

Uric acid 4.35 (2.2-8.7) 4.65 (2-9.2) 4.45 (2-9.2) 0.411

HOMA-IR 1.445 (0.58-6.8) 1.725 (0.33-12.93) 1.56 (0.33-12.93) 0.157

* statistically significant, HDL (High-Density Lipoprotein), ALT (Alanine 
Aminotransferase), AST (Aspartate Aminotransferase), GGT (Gamma-Glutamyl 

Transferase), ALP (Alkaline Phosphatase). 

 No significant difference was found between the 
two groups regarding vitamin D levels (p=0.340) 
(Table III).

Table III. Vitamin D and Serum RBP4 analysis of participants

Gallstone 
Disease (-)

Gallstone 
Disease (+) Total p 

value

Vitamin D

Median (max-
min)

19.95 (5-44) 15.85 (4-71) 17.75 
(4-71) 0.340

RBP4

Mean ± STD
40.24 ± 7.12 39.75 ± 8.55

39.98 ± 
7.86 0.776

 The mean±SD values of the studied serum RBP4 
levels in the participants were determined as 40.24±7.12 
in the control group and 39.75±8.55 in the patient 
group. No statistically significant difference was 
found between the two groups (p=0.776) (Table III).
In correlation analyses, a significant positive correlation 
was found between vitamin D levels and RBP4 (r: 
0.277, p= 0.013). Significant positive correlations 
were also observed between RBP4 levels and total 
cholesterol (r: 0.268, p=0.016), triglycerides (r: 0.387, 
p<0.001), GGT (r: 0.294, p=0.008), AST (r: 0.299, 
p=0.007), and uric acid (r: 0.255, p=0.022) (Table IV).

Table IV. Correlation Analysis

VITD RBP4

r p value r p value

Age -0.085 0,454 0,049 0,665

Total cholesterol 0.124 0,272   0,268*   0,016*

LDL 0.042 0,713 0,183 0,105

Triglyceride 0.169 0,133   0,387* <0,001*

HDL 0.025 0.829 -0.081 0.476

ALT -0.128 0.258 0.070 0.539

AST 0.038 0.740   0.299*   0.007*

GGT 0.207 0.065   0.294*   0.008*

ALP 0.018 0.874 0.152 0.178

Total bilirubin -0.088 0.440 0.045 0.692

Direct bilirubin -0.136 0.229 0.081 0.475

Uric acid 0.210 0.062   0.255*   0.022*

Insulin -0.128 0.258 -0.083 0.465

Fasting Glucose 0.076 0.502 0.110 0.330

HOMA-IR -0.099 0.380 -0.070 0.536

RBP4   0.277*   0,013*

*statistically significant, HDL (High-Density Lipoprotein), ALT (Alanine 
Aminotransferase), AST (Aspartate Aminotransferase), GGT (Gamma-Glutamyl 

Transferase), ALP (Alkaline Phosphatase).
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 Discussion
 The diagnosis and treatment of gallbladder stone 
disease are crucial due to the potential complications 
and symptoms that can significantly impact the quality 
of life and lead to morbidity. Gallbladder Stones have 
both preventable and non-preventable etiological 
factors. Ethnic origin, advanced age, female gender, 
family history, and genetics are considered non-
preventable etiological factors, whereas preventable 
factors include obesity, rapid weight loss, and a 
sedentary lifestyle (16). Understanding the relationship 
between gallbladder Stones and other diseases 
and illuminating relevant laboratory parameters is 
essential for identifying preventable factors. 
 Gender and age are among the most significant 
non-preventable risk factors for gallbladder stone 
disease. The female gender, especially in the pre-
menopausal age group, has a two-fold higher risk 
compared to males. The underlying mechanisms for 
this include factors such as fertility, hormones, oral 
contraceptive treatments, and estrogen replacement 
therapies (16). For instance, in a study conducted 
in Germany 2005 involving 4,202 individuals aged 
between 20 and 74, the prevalence of gallbladder 
stones was twice as high in women compared to 
men (17). Similarly, in a study conducted in Nepal 
2012, the female-to-male ratio was determined to 
be 7 to 1 (18). 
 In selecting our study participants, we aimed for 
no significant gender difference between the two 
groups, particularly considering that levels of vitamin 
D, RBP4, and lipid profiles may vary between female 
and male individuals. The study includes 80 patients, 
with 55 being female and 25 males. No significant 
difference was observed in gender distribution 
between patients with gallbladder stones and those 
without (p=1.0).
 The frequency of gallbladder stones increases 
with age, particularly showing a 4-10-fold increase 
after age 40 (19). In a study conducted in the United 
States, it was demonstrated that the prevalence 
of gallbladder stones with age increased in both 
Mexican American men and women, reaching 44.1% 
in women aged 60-74 (20). In a study by Katsuroni 
Sekine and colleagues published in August 2015 in 
the Journal of Gastroenterology and Hepatology, a 
total of 717 patients were prospectively examined, and 

the group with gallbladder stones had a significantly 
higher mean age (21). In a study by Tazumo and 
colleagues in May 2015, the expected age range for 
612 gallbladder stone patients was 60-70, with a 
mean age of 63 (22). In our study, the mean age of 
individuals with gallbladder stones was significantly 
higher than those without stones. Although the data 
obtained in our study is similar to literature data, the 
lower mean age values in our study are thought to 
be due to the exclusion criterion of patients with 
chronic diseases in the design of our study.
 Dyslipidemia, insulin resistance, and obesity are 
significant components of metabolic syndrome, 
and the level of RBP4 is associated with these 
components. In light of this data, there might be 
variability in the RBP4 levels in gallbladder stone 
disease, which includes components of metabolic 
syndrome in its etiology (23,24). Our study was 
designed with this purpose in mind. The first study 
related to our hypothesis was conducted in 2009 by 
Shen-Nien Wang and colleagues, where a negative 
correlation between gallbladder stones and RBP4 
was identified (14). Another study in 2013 by Han T. 
and colleagues found that elevated RBP4 levels were 
associated with metabolic syndrome and cholesterol 
gallstone formation (25). In another study conducted 
in 2021 on a pediatric patient group, higher serum 
RBP4 levels were found in children and adolescents 
with high body weight and gallbladder stones (6). 
Our study found no significant difference in RBP4 
levels between the two groups with and without 
gallbladder stones. The limited number of studies 
on this topic with a small number of patients in the 
literature and conflicting results emphasize the need 
for more extensive and diverse studies with a larger 
number of patients.
 Cholesterol-associated gallstones are the most 
common type of gallbladder stone. The high prevalence 
of cholesterol-associated gallstones has raised the 
possibility of a relationship between lipid profiles and 
gallstones in patients, leading to numerous studies 
on this topic (26-28). While hypertriglyceridemia 
and low HDL levels are associated with gallstone 
formation, the relationship with hypercholesterolemia 
has not been clearly defined (29, 30). Some studies 
have shown elevated triglyceride levels to reduce 
gallbladder motility (31). Our study, consistent with 
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the literature, did not find a significant relationship 
between total cholesterol levels, LDL, and gallbladder 
stones. However, HDL levels were significantly lower 
in the group with gallstones, supporting the existing 
literature. The literature contains conflicting data 
regarding the impact of triglyceride levels on gallstone 
formation. Our study observed no significant difference 
in triglyceride levels between the included patient 
and control groups. However, to enhance their liability 
of such a study, controlling and equalizing other 
parameters associated with hypertriglyceridemia 
between the control and patient groups would be 
necessary to eliminate differences. Since our study 
excluded obese patients, a one-to-one match in 
terms of BMI could not be achieved between the 
patient and control groups. This could contribute 
to our study’s statistically insignificant association 
between triglyceride levels and gallbladder stones. 
 Insulin resistance, another diagnostic criterion 
for metabolic syndrome, has been the subject of 
many studies in relation to gallbladder stones. A 
study conducted by Atamer and colleagues in 2013 
and a study published in 2011 shows the relationship 
between insulin resistance and gallbladder stones 
(32,33). However, some studies published in the 
same years with very large patient groups did not 
find a significant relationship between HOMA-IR and 
gallbladder stones. The variability in the results among 
studies highlights the need for further research with 
diverse patient populations to understand better the 
relationship between HOMA-IR and gallbladder stones 
(34). Our study examined serum fasting insulin and 
fasting glucose levels in non-diabetic patients with 
gallbladder stones or in the control group. Using 
these parameters, HOMA-IR levels were calculated 
in patients. No statistically significant differences 
were found between the two groups regarding 
fasting glucose, insulin, and HOMA-IR. 
 Uric acid is influential in developing many diseases 
associated with inflammation and accumulation. 
Among the most significant are components of 
metabolic syndrome, including insulin resistance, 
diabetes mellitus, hyperlipidemia, and hypertension 
(13), as well as non-alcoholic fatty liver disease (35). 
An epidemiological study in Taiwan investigated the 
relationship between uric acid levels and gallbladder 
stones, but no significant association was found. 

However, in some studies, a relationship between 
high uric acid levels and gallbladders tones has been 
identified in women (36). In light of these data, we 
planned to include patients’ serum uric acid levels 
in our study. However, in our study, no significant 
difference was found in serum uric acid levels 
between the groups with and without gallbladder 
stones. Variability in results among studies regarding 
uric acid levels has been attributed to the difficulty 
in effectively controlling both modifiable and non-
modifiable metabolic factors, making standardization 
challenging.
 The effects of vitamin D on hormone secretion, 
regulation of immune functions, and the modulation 
of cell proliferation and differentiation are now 
well-known (37). The association between vitamin 
D deficiency and obesity, insulin resistance, and 
metabolic syndrome continues to be the subject of 
numerous studies (38). Our study also investigated 
the relationship between vitamin D and gallbladder 
stones based on its metabolic effects. No statistically 
significant difference was found between the patient 
and control groups in vitamin D levels. However, 
correlation analyses revealed a positive correlation 
between vitamin D deficiency and RBP4 values. 
This result can guide future studies in determining 
the correlation between vitamin D and RBP4 levels 
in metabolic syndrome, a complex endocrine issue 
with multiple parameters.
 The strength of our study is that it is one of the 
few studies on this subject in the literature and 
increases the need for new studies due to conflicting 
results with these studies. Limitations of our study 
are that it was performed on a heterogeneous and 
small number of patients.
 In conclusion, our study did not find a statistically 
significant relationship between gallbladder stones 
and RBP4, vitamin D, LDL, TG, total cholesterol, uric 
acid, and HOMA-IR. However, a negative association 
was observed between gallstones and HDL levels, 
and an increase in the frequency of gallstones with 
age was demonstrated. The conflicting and limited 
literature on the relationship between gallstones 
and RBP4 adds value to our study and guides 
future research. Nevertheless, the limited number 
of participants poses a disadvantage in determining 
correlations between parameters. The absence of 
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other literature publications on the relationship 
between gallstones and vitamin D suggests that 
our study could Pioneer new research. Despite 
various studies on lipid levels, uric acid, and HOMA-
IR in the literature, the existence of conflicting data 
emphasizes the need for more extensive retrospective 
or prospective studies involving many patients.
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