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ABSTRACT
The epidemiology of Cholelithiasis or gall stone has been debated for many years, efforts has been made to know the patho-physiological basis of gall
stone formation. Gall stones are associated with abnormalities in relative concentrations of major biliary lipids like cholesterol and phospholipids,
hence the aim of this study is to determine the correlation between serum cholesterol and gall stone formation. This was an observational study in
which 78 patients were included who were diagnosed as cholelithiasis or choledocolithiasis. These patients were of low and middle socio economic
groups and diagnosis was based on USG report. Blood samples of diagnosed patients were collected for cholesterol analysis. The results were
surprising showing 93.6% patients of gall stones in the group having serum cholesterol concentration in normal range. So we concluded a negative
correlation between serum cholesterol and gall stone formation.
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INTRODUCTION
Gall stones or cholelithiasis (chole-bile, lithier-stone & sisprocess) are the most common digestive diseases worldwide.
They can occur anywhere within the biliary tree, including the
common bile duct.1 Gallstones are classified into: cholesterol
stones, pigment stones and mixed stones. However, all stones
even pure cholesterol gall stones usually contain small amounts
of bilirubin. The prevalence of gallstones continues to rise with
age, and it is higher in women than in men. This may be due to
the increase of cholesterol content in the bile by the effect of
estrogen.2 It is now widely accepted that the primary event in
pathogenesis of cholesterol gallstones is an altered lipid
metabolism because of which there is a relative increase in the
cholesterol levels compared to other lipids secreted by the liver
into the bile.3 Cholesterol is water insoluble lipid, and is taken in
mixed micelles and vesicles. Micelles are aggregates of
phospholipids, bile salts, and cholesterol, and vesicles are closed
spherical bi-layers of phospholipids with associated cholesterol.
There are three stages of gallstone formation, super saturation,
nucleation and aggregation.4 The relative concentrations of
cholesterol, bile salts and phospholipids determine the
cholesterol solubility in bile. Cholesterol precipitation results
from an imbalance of these three components in bile;
cholesterol, bile salts and phospholipids.5 In recent years, a great
deal of effort has been devoted to defining the pathophysiological basis of gallstone formation. The role of serum
lipids in the etiology of cholelithiasis is very important and in
cholesterol gallstones serum lipids are altered which is
suggestive of metabolic syndrome.6

The present study was carried out with the objective of finding
any Correlation between serum cholesterol and gall stone
formation.
MATERIALS AND METHODS
The study was conducted in department of Jarahat (Surgery)
A.K Tibbiya College Hospital AMU, Aligarh. In this study 78
patients were included who were diagnosed as cholelithiasis or
choledocholithiasis. These patients were of low and middle
socio economic groups and the diagnosis was based on
ultrasonography report.
78 blood samples of diagnosed patients of cholelithiasis or
choledocholithiasis were collected in adequate amounts for
cholesterol analysis. The SPAN diagnostic reagent kit for
cholesterol estimation one step method of Wybenga & Pileggi,
by colorimetric method, was used to estimate cholesterol.
Blood serum was centrifuged for 10-15 minutes with the help of
cyclomixer. Mark the test tube properly as blank (B), Standard
(S) and Test (T).
Table 1: Method for cholesterol estimation
Reagent 1- Cholesterol reagent
Reagent 2- Working
cholesterol standard
(200 mg %)
Serum/ Plasma of Blood

Blank
5.0 ml
-

Standard
5.0 ml
0.025 ml

Test
5.0 ml
-

-

-

0.025 ml
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Mix well and keep the tubes immediately in the boiling water
bath exactly for 90 seconds and cool them immediately at room
temperature under running tap water. Measure the optical
density (OD) of standard (S) and Test (T) against blank (B) on a
colorimeter with a yellow green filter at 560 nm. We used the
colorimeter (Lab System Analyser) manufactured by J. Mitra &
Co. Ltd. having 9 filters included with a wide range of
wavelength from 400-700 nm.
Calculation of total cholesterol = O.D Test / O.D Standard X
200 mg/dl
Normal values- adults (130-250 mg/dl), then results were
tabulated.

OBSERVATION AND RESULTS
Regarding gallstone formation in relation with serum cholesterol
level, in our study out of 78 patients the maximum incidence i.e.
69% of gallstone patients were in the group having serum
cholesterol concentration (151- 200 mg %). And only 7.7%
patients were in range of below 150 mg%. The percentage of
gall stone patients decreases above 200 mg% serum cholesterol
concentration. 16.7% of gall stones were in range of (201-250
mg%) of serum cholesterol concentration. While as, 5.1 %
gallstone were in the range of (251 - 300 mg %) of serum
cholesterol concentration was observed. Above 300 mg% of
serum cholesterol level the percentage of gall stone were 1.3%.
As shown in Table 2.

Table 2: Serum Cholesterol range and incidence of gall stones
Serum Cholesterol mg%
<150
151-200
201-250
251-300
301-350
TOTAL

Total no of
patients
6
54
13
4
1

Average serum cholesterol
mg%
139.3
177
223.8
259.3
320
187.9

Male

Female

Total %

1
4
1
6

5
50
12
4
1
72

7.7
69.2
16.7
5.1
1.3
100

Figure 1: Incidence of Gall stone and Serum Cholesterol Level

DISCUSSION
The present study was undertaken to know the level of serum
Cholesterol and to find out the possible association of
cholelithiasis. Many studies have shown that untreated gallstone
patient present with hypercholesterolemia, the actual mechanism
behind it is still unknown .7In recent years, the aetiology of
cholelithiasis is thought to be closely related to metabolic
syndrome, since the serum lipids are altered in gallstone
patients.6 Other studies also demonstrates elevated serum total
cholesterol, LDL cholesterol and triglycerides and decreased
levels of HDL cholesterol in gallstone patients may play a major
role in the pathogenesis of gallstone.8 One more study also
shows elevated serum total cholesterol, free cholesterol, LDL
cholesterol, triacylglycerols and decreased levels of HDL
cholesterol seem to play major contributing role in the

pathogenesis of gallstones in females of up to 45 years of age
with more than three children.9
In the present study, a negative correlation was observed
between serum cholesterol and gall stones formations as
maximum incidence about 93.6% patients of gallstone were in
the group having normal serum cholesterol.
The sample size was small and was conducted at only one
centre. Future studies should be multicentric with a large sample
size. Moreover as cholesterol solubility is dependent over lipid
concentration of bile, bile salt, bile acids and lecithin, further
these parameters may be estimated to give definite results.
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CONCLUSION
In conclusion, the study shows that the serum cholesterol
concentration has got no effect on etiopathogenesis of gall stone
formation, as increase in serum cholesterol concentration does
not increase incidence of gall stone formation, and maximum
number of patients were in normal range of serum cholesterol
concentration.
REFERENCES
1. Bikha RD, Agha TM, Althaf AS, Shah ZA, Tarachand D.
Frequency of Gallstones in patients with Diabetes mellitus A hospital based multidisciplinary study. Medical channel
2010; 16(2):231-32
2. AL-Kataan MA, Bashi AY, Al-Khyatt MK. Some serum
lipid profile and glucose levels pre- and postcholecystectomy. Journal of the Bahrain Medical Society
2010; 22:18-22.
3. Rao PJ, Jarari A, Awami H. El, Patil TN. Lipid Profile in
Bile and Serum of Cholelithiasis Patients . Journal of Basic
Medical and Allied Sciences 2012; 1(2).
4. Channa NA et al. Gall stone : A review. Pak Arm Forces
Med J 2008; 58:197-208.

5. Admirand WH, Small DM. The physiochemical basis of
cholesterol gall stone formation in man. J. Clin. Invest 1968;
47:1043-1052.
6. Devika RN, Virupakash HS, Rangaswamy M, et al.
Correlation of serum lipids and glucose tolerance test in
cholelithiasis. International Journal of Pharma and Bio
sciences 2011; 2(1): 224-228
7. Bell GD, Lewis B, Petrie A, R, Hermon D. Serum lipids in
cholelithiasis: Effect of Chenodeoxycholic acid therapy.
British Medical Journal 1973; (3): 520-522
8. Nagaraj et al. Undisputable behaviour of lipid profile in
cholelithiatic gall bladder. Journal of Biomedical and
Pharmaceutical Research 2014; 3 (4): 54-57.
9. Channa NA, Khand F, Ghanghro AB, Soomro AM.
Quantitative analysis of serum lipid profile in gall stone
patients and controls. Pak. J. Anal. Environ. Chem. 2010; 11
(1):59-65.
Cite this article as:
Saiyad Shah Alam, Iqbal Aziz, Anis Ismail, Junaid Nazir Dandroo.
Correlation of serum cholesterol and gall stone formation: An
observational
study.
J
Biol
Sci
Opin
2016;4(3):92-94
http://dx.doi.org/10.7897/2321-6328.04322

Source of support: Nil; Conflict of interest: None Declared
Disclaimer: JBSO is solely owned by Moksha Publishing House - A non-profit publishing house, dedicated to publish quality research, while every effort has been
taken to verify the accuracy of the contents published in our Journal. JBSO cannot accept any responsibility or liability for the site content and articles published.
The views expressed in articles by our contributing authors are not necessarily those of JBSO editor or editorial board members.

94

