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ABSTRACT

Background: The objective of this study was to examine changes in body mass index (BMI). and to determine the
changes in lipid profile parameters in three stages: preoperative, postoperative and long periods for
cholecystectomy. Methods: Blood samples were collected from two groups of females (Women who will undergo
their cholecystectomy as well as women who have been undergoing from cholecystectomy for a long time) with a
total number of 128 women and 64 control females at AL-Hussein Teaching Hospital in Thi-Qar Governorate.
from November 2017 to May 2018. Serum was separated by centrifugation and lipid profile (TC, TG, HDL, LDL,
VLDL) were measured. The data were analyzed using SPSS. Results: Levels of BMI was significantly increased in
all patient groups in comparison with control groups (p<0.05). It was found significant differences in BMI between
each of post (short and long terms) groups (p<0.05). And the levels of serum TC, TG, LDL and VLDL were
significantly increased in all patient groups in comparison with control groups (p<0.05). It was found no significant
differences in the concentration of serum TC, TG, LDL and VLDL between each of post (short and long terms)
groups (p<0.05). Also it was found significant differences in the concentration of serum TC, TG, LDL and VLDL
between each of post (short and long terms) and control groups (p<0.05). While levels of serum HDL was
significantly decreased in all patient groups in comparison with control groups (p<0.05). It was found no
significant differences in the concentration of serum HDL between each of post (short and long terms) groups
(p<0.05). Also it was found a significant difference in the concentration of serum HDL between each of post (short
and long terms) and control groups (p<0.05). Conclusion: May be patients at risk of continuing to obesity as well
as changes in some serum lipid profiles, long-term follow-up of these patients should be considered. The best
solution is keeping a healthy diet and lifestyle after cholecystectomy. Follow-up long after the surgery may
therefore be necessary to facilitate additional healthcare interventions.
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INTRODUCTION

The gallbladder is a small, thin-walled green sac¥), lies
on the underside of the liver in the main liver scissura at
the junction of the right and left lobes of the liver.[! The
Choledocholithiasis is defined as a presence or formation
of gallstones in the common bile duct (CBD).”! The
basis for which is the impaired metabolism of
cholesterol, bilirubin and bile acids, which is
characterized by the formation of gallstones in the
hepatic bile duct, common bile duct." The prevalence of
cholecystitis is approximately of 13% to 19% in Thi -Qar
during the period between 2012-2017. Most cases are
asymptomatic, as gallstones are usually discovered
incidentally during routine imaging for other abdominal
conditions. Although small stones can be spontaneously
eliminated to the duodenum through the ampulla of
Vater, the narrow termination of the bile duct frequently
leads to the impaction of stones.’! Gallstones and
diseases of the biliary tract affect more than 10% of the

adult population. which can be caused by either
primary stones that originated from the bile duct or by
secondary stones that migrated from the gallbladder, and
can lead to obstructive jaundice, cholangitis, or
pancreatitis®®, can be lethal. Moreover, surgery to
remove the gallbladder in these patients, in an attempt to
relieve the symptoms, gives variable results.!

Laparoscopic surgery is a surgical technique in which
operations in the abdomen are performed through small
incisions in the abdominal.”? Today, more than 90% of
cholecystectomies are performed laparoscopically. The
procedure has been found to be superior to open
cholecystectomy with less morbidity and mortality.!®
Currently, CO2 is usually used for insufflation due to its
low cost, non-flammability, chemical stability.!")
Cholecystectomy increased during two years past to
approximately of 13% to 17% in Thi —Qar. The CO2
pneumoperitoneum causes an increase in intra-abdominal
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pressure with a consecutive elevation of the diaphragm
which can result in hyperventilation™ when the
laparoscopic  procedure is completed, abdominal
deflation is performed this reduces the intra-abdominal
pressure and increases splanchnic perfusion.™"

Cholecystectomy has long been considered as a safe
procedure, while secondary effects have been
overlooked™ where the gallbladder is a ‘controller’
operating in concert with key pathways governing
metabolic homeostasis.™! Thus, several
pathophysiological and clinical changes are anticipated
after cholecystectomy procedure associated with loss of
reservoir-concentrating function of the gallbladder.***!
The intestine will act as the major bile acid reservoir and
bile acid synthesis will show a twofold increase.!™
Different studies in mice and humans showed that
cholecystectomy increased the enterohepatic
recirculation rates of bile acids, in particular during
fasting.!’] Accelerated intestinal recycling is associated
with increased secretion rates of bile acids and
cholesterol in bile, after cholecystectomy. Therefore,
although the bile acid pool is not enlarged, fat is digested
and absorbed normally in cholecystectomized patients.!*®
In keeping with an increased exposure of the bile acid
pool to intestinal bacteria as a result of a more rapid
enterohepatic circulation, cholecystectomy also increases
bacterial deconjugation and dehydroxylation of bile
acids, and thereby the proportion of secondary bile
acids.*®! Despite conflicting results, there is agreement
about the increased incidence of colon cancer after
cholecystectomy Secondary bile acids, known to have a
role in colon cancer promotion, have been considered
responsible since cholecystectomized patients have high
proportions of Secondary bile acids in their bile acids
pool [

Gallstones are formed as a result of impaired metabolic
regulation of human body. Biliary cholesterol
hypersecretion is the main cause for biliary cholesterol
supersaturation and bile stasis also plays an additional
role. Impaired lipid homeostasis can give rise to
cholesterol hypersecretion from biliary canaliculi.??
Cholesterol is one of the key components for production
of bile acids, steroid hormones, and Vitamin D. On one
hand small quantities of cholesterol are important and
necessary, on the other hand high levels of cholesterol
can damage arteries and are potentially linked to diseases
such as those associated with the cardiovascular system
(heart disease).*”!

Female sex hormones (Estrogens) lowers cholesterol
levels. Increased cholesterol level due to bile calculi and
ducts. In patients with gallstones, dietary cholesterol
increases biliary cholesterol secretion. In addition to
environmental factors such as high-caloric and
cholesterol-rich diets, genetic factors play an important
role in cholesterol hyper secretion and gallstone
formation.* Triglycerides are not soluble in water and
thus cannot directly enter the bloodstream, which is

mostly water. Within the small intestines, bile salts
surround the monoglycerides and fatty acids to form
micelles. The non-water-soluble fat particles (e.g., fatty
acids, monoglycerides) are found in the middle of the
packaged micelle, whereas the hydrophilic part faces
outward. This structure allows the products of lipid
digestion to travel to the brush border membrane. Once
there, fats are absorbed into the epithelial cells of the
intestine. Bile is absorbed and transported by the portal
vein to the liver for reuse; this process is called
enterohepatic circulation. Monoglycerides and fatty acids
that made it into the intestinal cells via micelle transport
are now recon- structed to form triglycerides again.’*!
Most lipids, such as triglycerides, are nonpolar and
therefore very hydrophobic molecules. They do not
dissolve in water. To be transported in watery blood,
such molecules first must be made more water-soluble
by combining them with proteins produced by the liver
and intestine to form are lipoproteins spherical particles
with an outer shell of proteins, phospholipids, and
cholesterol molecules surrounding an inner core of
triglycerides and other lipids Lipoproteins are
categorized and named mainly according to their density,
which varies with the ratio of lipids (which have a low
density) to proteins (which have a high density). From
largest and lightest to smallest and heaviest, the four
major classes of lipoproteins are chylomicrons, very-
low-density  lipoproteins ~ (VLDLs),  low-density
lipoproteins (LDLs), and high-density lipoproteins
(HDLs)./?! The lipid profile or lipid panel is a pattern of
lipids in the blood, which is also a group of blood tests
used to assess the risk of developing cardiovascular
disscase or to monitor treatment  effect.?”
Hypertriglyceridemia and a low HDL are associated with
gallstones.®! It is not surprising that obese patients who
have hypertriglyceridemia and a low HDL are at higher
risk for developing stones.??%

The aim of this study was to determine their propensity
for weight gain, and to determine the changes in serum
lipid levels (serum TG, total cholesterol, HDL, VLDL,
and LDL) preoperative and postoperative
cholecystectomy and compared with control group. As
well as comparison between short and long term after
cholecystectomy.

SUBJECTS AND METHODS

This study has been conducted at AL-Hussein Teaching
Hospital in Thi-Qar, Biochemistry Laboratory in College
of Science, at the period between 10/11/2017 to
5/5/2018. It included (192) women, (64) control and (64)
patients before operation and 24 hr after operation and
(64) long term for a period ranging from 3 months to 3
years, their ages were between 20 -69 years. Those
patients were diagnosed by specialist doctors as
uncomplicated, symptomatic gallstones (cholelithiasis),
who underwent elective laparoscopic cholecystectomy.
Patients with respiratory, hepatic, cardiovascular
(ischemic heart disease and hypertension), diabetes were
excluded from this study. Patients were weighed and
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measured and their BMI was then calculated using the
formula — weight in kilograms/height in meters squared.

Blood Sampling

Five ml of blood vein puncture were drawn from each
fasting patient and control. the sample left at room
temperature for 10 minutes to clotted then centrifuged
for at 3000 rpm for 10min, the serum samples were
separated and stored at (-20°C) for later measurement of
biochemical parameters, unless used immediately.

Determination of Serum lipid profile

The estimation of lipid profile includes the total
cholesterol (TC), triglyceride (TG), low density
lipoprotein (LDL), high density lipoprotein (HDL) and
very low density lipoprotein (VLDL).F*3 Total
cholesterol (TC), triglyceride (TG), and high density
lipoprotein (HDL) were estimated spectrophotometrecaly
by using special kit for each one from Biolabo company,
while the very low density lipoprotein (VLDL) and low
density lipoprotein (LDL) were determined through
different equations as following: -

VLDL=TG /574

LDL=TC — (HDL + VLDL).*d

Statistical analysis

Statistical analysis was done using the software SPSS
version 17.0; the results were expressed as mean *
standard deviations (mean = SD). One-way ANOVA was
used to compare parameters in different studied groups.
P-values (P < 0.05) were considered statistically
significant.

RESULT
In this study, we estimated the levels of BMI and lipid
profile, Women patients and comparison between short

Table 1: Body mass index in all studies groups.

and long term after cholecystectomy and also with
compared with control group. Levels of BMI showed a
significant increase in all patient groups in comparison
with control groups (p<0.05). Table 1, figure 1 shows a
significant increase in BMI in the group post long terms
in comparison with control group (p<0.05). It was found
significant differences in BMI between each of post
(short and long terms) groups (p<0.05). And the levels of
serum TC, TG, LDL and VLDL were showed significant
increase in all patient groups in comparison with control
groups (p<0.05). Table 2,3,4 and 5 shows a significant
increase in the concentration of serum TC, TG, LDL and
VLDL in the groups pre and each of post (short and long
terms) groups in comparison with control group
(p=0.05). It was found no significant differences in the
concentration of serum TC, TG, LDL and VLDL
between each of post (short and long terms) groups
(p<0.05). Also it was found significant differences in the
concentration of serum TC, TG, LDL and VLDL
between each of post (short and long terms) groups and
control group (p<0.05). While levels of serum HDL
showed a significant decrease in all patient groups in
comparison with control groups (p<0.05). Table 6 show
a significant decrease in the concentration of serum HDL
in the groups pre and post (short and long terms) in
comparison with control group (p<0.05). It was found no
significant differences in the concentration of serum
HDL between each of post (short and long terms) groups
(p<0.05). Also it was found a significant difference in the
concentration of serum HDL between each of post (short
and long terms) groups and control group (p<0.05). Also
it was found a significant difference in the concentration
of serum HDL between control (A and B) groups
(p<0.05).

BMI (Kg/m?
Post
Group of Age NO. Con Pre EPNTT long term
A 37 24.00+£5.93°" | 31.98+7.05°" | 31.98+7.05°" 35.09+7.44**
(20-45)
( 4589) 27 25.03+554°" | 32.10+7.53°" | 32.10+7.53"" 34.88+7.56*"

BMI

—

=4

QLIPS

Figure 1: BMI for studies groups.
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Table 2: Concentration of serum Total Cholesterol in all studies groups.

TC (mg/dL)
Group of Age NO Con re o Lsd
P g ' P Short term Long term
(20A-i15) 37 159.32+26.32%B 200.03+33.23%B 185.15+31.08"B 178.32+28.30"8 8.75
( 46!)3_(:59) 27 169.23+9.86°" 236.27+18.85*" 224.27+24.32A 219.04+22.83"A 8.62
LSD 5.83 7.93 8.19 7.54
NO: The number of each class, Con: control groups, pre: superscript (A, B or C...etc.) were considered

patient preoperative group at least of 20 min, post (short
term): 24 hr after operation, post (short term):
postoperative long term for a period ranging from 3
months to 3 years, non-identical superscript (a,b orc
...etc). were considered significantly differences (P<
0.05) to compare horizontally, and with non-identical

significantly differences (P < 0.05) to compare vertically.
LSD: Low significantly differences.

This table shows significant increase in the concentration
of serum Ch the groups B in comparison with A group
(p<0.05).

Table 3: Concentration of serum Triglyceride in all studies groups.

TG (mg/dL)
Group of Post
Ag NO. Con Pre Short term Long term Lse
(2625) 37 125.18+22.92°* 176.18+32.33** 166.32+35.55"* 158.17+23.15"* | 8.51
( 468_%9) 27 120.25+20.03°4 180.15+32.16™* 170.18+33.15** 155.23+21.39"* | 11.94
LSD 6.32 6.36 10.08 9.46
Legend as in table 1
This table shows no significant differences in the
concentration of serum TG between A and B groups
(p<0.05).
Table 4: Concentration of serum High Density Lipoprotein in all studies groups.
HDL (mg/dL)
Group of Post
Ag N, el HIS Short term Long term Lse
(2625) 37 | 58.26+6.38*" | 40.03£552°" | 48.09+4.98"" | 47.33+4.73"* | 159
( 46%9) 27 | 5528#597*" | 39.084#5.33°" | 47.23+501°" | 46.53+4.86"" | 2.31
LSD 1.81 1.59 1.47 1.41
Legend as in table 1
This table shows no significant differences in the
concentration of serum HDL between pre and post (short
and long terms) groups (p<0.05).
Table 5: Concentration of serum Low Density Lipoprotein in all studies groups.
LDL (mg/dL)
Group of Post
Ag NS — O Short term Long term e
(2&5) 37 76.02+11.71%° 124.7620.73*° 103.80+21.13"® 99.36+25.35"% | 597
( 46%9) 27 89.90+15.50°4 161.14+23.33** 143.03+20.21°* 141.45+27.33°* | 6.46
LSD 4.03 6.48 6.07 7.73
WWW.ejpmr.com 16
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Legend as in table 1

This table shows significant increase in the concentration
of serum LDL the groups B in comparison with A group
(p<0.05).

Table 6: Concentration of serum Very Low Density Lipoprotein in all studies groups.

VLDL (mg/dL)
Group of Post
Ag Nk i pre Short term Long term L
(2635) 37 25.04+5.02°4 35.24+5.89*A 33.266.44°4 31.63+4.34°* | 1.61
( 46%9) 27 24.05+4.33°A 36.05+5.57%A 34.04+4.37%" 31.06+4.55" | 2.06
LSD 1.38 1.68 1.61 1.30

Legend as in table 1

This table shows no significant differences in the
concentration of serum VLDL between A and B groups
(p<0.05).

DISCUSSION

Obesity is a major risk factor for gallstones, especially in
women.® A risk factor for the development of recurrent
stones may be overweight or obesity and associated
dietary pattern. However, the mechanisms for this effect
are still unclear.®¥ Even moderately overweight
increases the risk for developing gallstones. The most
likely reason is that the amount of bile salts in bile is
reduced, resulting in more cholesterol.®® For many,
cholecystectomy is the only promise of relief from all
their gallbladder pain and trouble. This makes the
procedure one of the most frequently performed
surgeries. Deciding to have it was even made easier with
the development of laparoscopic cholecystectomy. Due
to its less invasive nature, healing time and recovery is
much quicker, with most patients out of the hospital and
back to their normal lives in no time. The successful and
permanent relief of symptoms by cholecystectomy
however allows patients to resume their prior eating
habits. Indeed, they are often encouraged to do so. This
may facilitate gluttony. It is therefore highly likely that
patients who start eating large quantities of fatty foods
after their operations will gain weight, but this is not an
automatic result of the procedure. Metabolic and
hormonal factors may theoretically play a role in
different patterns of weight gain found in those
undergoing biliary as opposed to non-biliary surgery.®®

Gallstone disease is one of the most common and most
expensive conditions to treat of all digestive disorders
requiring admission to hospital.®”) Most Cholecystitis are
made up of cholesterol, calcium carbonate calcium
bilirubinate, or a mixture of these. Gallstones are
believed to form, when the concentration of cholesterol
exceeded that which can be held in mixed micelles
solution with bile acids and phospholipids.=®

Patients with gallstones may have defects resulting in the
production of abnormally supersaturated bile because of

decrease in the secretory rate of biliary bile salts, lecithin
and phospholipids. Changes in the concentration of one
of the key promoters of crystallization, consumption of a
high calorie diet is more common and is clearly an
important factor in the formation of cholesterol
gallstones.

It is apparent therefore that a large number of lipid
parameters are involved and had been implicated in the
pathogenesis of cholelithiasis. Abnormalities in lipids
and apoliproteins metabolism may, however, arise from a
combination of various factors such as excess dietary
cholesterol/fat, obesity, diabetes and genetic factors. A
number of studies have implicated HDL, VLDL and
lipoprotein, diabetes mellitus, polycystic ovarian
syndrome (POS), etc. were implicated in patients with
cholelithiasis.®™ The lipolysis rate is known to accelerate
in response to many types of general anesthesia, due to
the increase in catecholamine production.

The per-operative glucose infusion given to patients is
associated with acceleration of the lipolytic rate."? Our
results showed a significant decrease in total cholesterol,
TG, VLDL, and LDL cholesterol at long term after
surgery relative to preoperative levels. that showed
plasma total and LDL cholesterol levels were
significantly reduced in cholecystectomy patients three
days, one month and one year after the operation*”, but
our results of after 24 hours and of 3 months to 3 years,
however, significant reductions in total cholesterol at
various times after cholecystectomy were reported.
These results can be explained by the fact that BA and
phospholipids’ secretion rates significantly increase after
cholecystectomy. The significant reduction in LDL
cholesterol seen in gallstone patients at intervals after the
operation can be explained by the increase in BAs and
phospholipids secretion rate after cholecystectomy, as
well as the up-regulation of LDL-ApoB receptors, which
leads to the increased up-take of LDL cholesterol
particles into hepatocytes. Inside the hepatocytes, LDL
cholesterol particles bind to lysosomes, leading to the
delivery of more cholesterol into the intracellular
cholesterol pool. Therefore, bile synthesis using serum
cholesterol as a precursor in this condition will cause

an increase in the secretory rate of biliary cholesterol or LDL  cholesterol to  steadily reduce  after
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cholecystectomy.” Roda et al., evaluated that the
lowering of cholesterol in post cholescystectomy period
due to a more rapid circulation of the bile acid pool in
fasting cholecystectomised patients leading to improved
solubility of cholesterol in bile.* Cholecystectomy
causes redistribution of bile acid pool in the
enterohepatic circulation and increases the frequency of
cycling. This exert negative feedback on bile acid
synthesis and cause reduction in pool size and hence
exerts effect on lipid profile decreasing total cholesterol
and LDL cholesterol levels.]

CONCLUSION

In the field of gastroenterology, the changes in the
profile of some serum lipids following cholecystectomy
remain an issue raises controversy. patients who start
eating large quantities of fatty foods after their
operations will gain weight. A physical activity together
with a tailored nutritional planning for each patient could
help to reduce postsurgical complications following
cholecystectomy and minimize symptoms, and a long-
lasting educational program to change erroneous eating
habits, Follow-up long after the surgery may therefore be
necessary to facilitate additional healthcare interventions.

REFERENCES

1. Marieb E. N; and Keller S.M. (2018). Essentials of
human anatomy physiology. 12" ed. Pearson
Education. pp: 1073.

2. Conlon K.C. (2018). Bailey and Love's Short
Practice of Surgery. 27" ed. CRC. press Education.
PP: 1513.

3. Zhan X; Wang Y; Zhu J; Facs; Lin X. (2015).
Laparoscopic Choledocholithotomy With a Novel
Articulating Forceps. Surgical Innovation, 1-6.
https://doi.org/10.1177/1553350615591399.

4. Oubied W. S; Mohammed M. J; and Al-khayat M.
K. (2015). Study the concentration of blood sugar
and electrolytes in gallstone patients ’ pre- and post-
cholecystectomy. Tikrit Journal of Pure Science,
20(2): 29-34.

5. Kwon Y.H; Cho C; Jung M.K; Kim S.G; and Yoon
Y.K. (2014). Risk Factors of Open Converted
Cholecystectomy  for Cholelithiasis ~ After
Endoscopic Removal of Choledocholithiasis. Dig
Dis Sci. https://doi.org/10.1007/s10620-014-3337-6.

6. Luo X; Li W; Bird, N; Chin S. B; Hill N. A;and
Johnson A. G. (2007). On the mechanical behavior
of the human biliary system. World J Gastroenterol,
13(9): 1384-1392.

7. Muratore B; Ryder B; and Luks F. (2007). Image
display in endoscopic surgery. Journal of the Society
for Information Display, 15(6): 349-356.

8. Ahmad F; Soomroo I; and Maher, M. (2007). Role
of  Laparoscopic  Cholecystectomy in  the
Management of Acute Cholecystitis. Annals, 13(4):
238-241.

9. Kuntz C; Wunsch A; Bodeker C; Bay F; Rosch R;
Windeler J. and Herfarth C. (2000). Effect of
pressure and gas type on intraabdominal,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

subcutaneous, and blood pH in laparoscopy
Department of Surgery. Surg Endosc, 14(4): 367-71.
Ben-David B; Croitoru M; and Gaitinin L. (1999).
Acute renal failure following laparoscopic
cholecystectomy: a case report. J. Clin. Anesth., 11:
486-489. https://doi.org/10.1016/S0952-
8180(99)00079-3.

Gutt C. N; Oniu T; Mehrabi A; Schemmer P; Kashfi
A; Kraus T; and Buchler M.W. (2004). Circulatory
and respiratory complications of carbon dioxide
insufflation. Dig Surg, 21: 95-105.

Torsoli A; Corazziari E; Habib FI; and Cicala
M.(1990). Pressure relationships within the human
bile tract. Scand J Gastroenterol, 25(suppl 175):
52-51.

GarrutilG; Q-H Wang D; Di Ciaula A ;and

Portincasa P.(2018). Cholecystectomy: a way
forward and back to metabolic syndrome?.
Laboratory Investigation, 98: 4-6.

http://dx.doi.org/10.1038/labinvest.2017.129.
Portincasa P; Di Ciaula A; Wang H.H; Palasciano
G; van Erpecum K.J; Moschetta A, et al. (2008).
Coordinate regulation of gallbladder motor function
in the gut-liver axis. Hepatology, 47(6): 2112— 2126.
Portincasa P; and Calamita G.(2012). Water channel
proteins in bile formation and flow in health and
disease: when immiscible becomes miscible. Mol
Aspects Med, 33: 651-64.

Barrera F; Azocar L; Molina H; Schalper K.A;
Ocares M; Liberona J, et al. (2015). Effect of
cholecystectomy on bile acid synthesis and
circulating levels of fibroblast growth factor 19. Ann
Hepatol, 14(5): 710-721.

Amigo L; Husche C; Zanlungo S; Lutjohann D;
Arrese M; Miquel J.F; Rigotti A; and Nervi F.
(2011).  Cholecystectomy  increases  hepatic
triglyceride content and very-low-density
lipoproteins production in mice Liver International,
31: 52-64. http://dx.doi:10.1111/j.1478-
3231.2010.02361.x.

Housset C; Chretien Y; Debray D; and Chignard N.
(2016). Functions  of the  Gallbladder.
Comprehensive  Physiology  Society,  6(July):
1549-1577. https://doi.org/10.1002/cphy.c150050.
Roda E; Aldini R; Mazzella G; Roda A; Sama C;
Festi D; Barbara L.(1978). Enterohepatic circulation
of bile acids after cholecystectomy. Gut, 19:
640-649.

Boyer J.L; and Soroka CJ. (2012) A
cholecystohepatic  shunt  pathway: does the
gallbladder protect the liver? Gastroenterology, 142:
1416-1419.
http://dx.doi.org/10.1053/j.gastro.2012.04.036.
Zuccato E; Venturi M; Leo G. D; Colombo L. A;
Bertolo C; and Doldi S. B. (1993). Role of Bile
Acids and Metabolic Activity of Colonic Bacteria in
Increased Risk of Colon Cancer After
Cholecystectomy. Digestive Diseases and Sciences,
38(3): 514-519.

Weerakoon H. T; Ranasinghe S; Navaratne A,

WWW.ejpmr.com

18



http://www.ejpmr.com/
https://doi.org/10.1177/1553350615591399
https://doi.org/10.1007/s10620-014-3337-6
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kuntz%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wunsch%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22B%C3%B6deker%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bay%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rosch%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Windeler%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Herfarth%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/10790557##
https://doi.org/10.1016/S0952-8180(99)00079-3
https://doi.org/10.1016/S0952-8180(99)00079-3
http://dx.doi.org/10.1038/labinvest.2017.129
http://dx.doi:10.1111/j.1478-3231.2010.02361.x
http://dx.doi:10.1111/j.1478-3231.2010.02361.x
https://doi.org/10.1002/cphy.c150050
http://dx.doi.org/10.1053/j.gastro.2012.04.036

Prakash et al.

European Journal of Pharmaceutical and Medical Research

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Sivakanesan R; Galketiya K. B.; and Rosairo S.
(2014). Serum lipid concentrations in patients with
cholesterol and pigment gallstones. BMC Research
Notes, 7(1): 1-5. https://doi.org/10.1186/1756-0500-
7-548.

Aristovich E. (2014). Non - invasive Measurement
of Hwan lesterol in Human Blood by Impedance
Technique : an Investigation by Finite Element Field
Modelling. PhD. City University of London. pp:
190.

ALArdhi S.A.(2010). Biochemical and
Demographical Study for Some Parameters in Sera
of Patients with Gallstone in Al-Najaf City.D.S.C.
College of Science. Karbala University.

Nix S. (2017). Williams’ Basic Nutrition and Diet
Therapy. 15 ™ ed. Elsevier Inc. All Rights
Reserved.pp: 507.

Tortora G.J; and Derrickson B.(2014). Principles of
Anatomy and Physiology. 14™ ed. Gerard J. Tortora,
L.L.C., Bryan Derrickson, John Wiley & Sons, Inc.
All rights reserved. pp: 1127.

Zhao J.(2016). Calcium and Magnesium in Relation
to Colorectal Neoplasia, Lipid Profile and Uric
Acid. University of Vanderbilt. PhD Vanderbilt
University. pp: 121.

Barbara L; Sama C; Moreselli Labate A.M; Taroni
F; Rusticall A.G; Festi D. 1987. A population study
on the prevalence of gallstone disease: the Sirmione
study. Hepatology, 7(5): 913-7.

Lambou-Gianoukos ' S; Heller S. J.(2008).
Lithogenesis and Bile Metabolism. Surg Clin N Am.,
88(6): 1175-1194.
https://doi:10.1016/j.suc.2008.07.009.

Naito H .K; and Kaplan A. (1984). "Cholesterol".
The C.V. Mosby Co. St Louis. Toronto. Princeton.
Clin. Chem., 437: 1194-11206.

Meiattini F. (1978). The 4-hydroxybenzoate/4-
aminophenazone Chromogenic System. Clin. Chem.,
24(12): 2161-2165.

riedewald W.T; Levy R.I; Fredrickson D.S. (1972).
Estimation of the concentration of low-density
lipoprotein cholesterol in plasma, without use of the
preparative ultracentrifuge. Clin  Chem, (18):
499-502.

Al-muhammadi M. O; Al-rekabi A. M; and Al-
mosayi S. (2014). Physiological changes of
laproscopic  cholecystectomy pneumoperitoneum
during. QMJ, 10(17): 162-175.

Williams E. J; Green J; Beckingham I; Parks R;
Martin D; and Lombard M. (2008). Guidelines on
the management of common bile duct stones

(CBDS). Gut, 57(7): 1004-1021.
https://doi.org/10.1136/gut.2007.121657.
Howard D.E; Fromm H. (1999). Nonsurgical

management of gallstone disease. Gastroenterol.
Clin North Am, 28: 133-144.

Ali R. B; Cahill R. A; and Watson R. G. (2004).
Weight gain after laparoscopic cholecystectomy.
Irish Journal of Medical Science, 173(1): 9-12.

37.

38.

39.

40.

41.

42,

43.

Sandler R. S; Everhart J. E; Donowitz M; Adams
E; Cronin K; Goodman C; et al.( 2002). The burden
of selected digestive diseases in the United States.
Gastroenterol, 122: 1500-11.

Gul H; Ayub M; and Akhtar A. (2016). Mean Serum
Calcium and Lipid Profile in Patients with Gallstone
Disease in Southern Punjab, 10(2): 548-551.

Hag A. M; Giasuddin A; Jhuma K; and Choudhury
M. (2016). Effect of Cholecystectomy on Lipid
Profile in Bangladeshi Patients with Cholelithiasis.
J. Metab. Syndr., 05(01): 1-4.

Moazeni-Bistgani M; Kheiri S; Ghorbanpour K.
(2014). The effects of cholecystectomy on serum
lipids during one-year follow-up. Research, 10-24.
http://dx.doi.org/10.13070/rs.en.1.1094.
Moazeni-Bistgani M; Kheiri S; Ghorbanpour K.
(2014). The effects of cholecystectomy on serum
lipids during one year, (October).
https://doi.org/10.13070/rs.en.1.1094

Roda E; Aldini R; Mazzella G; Roda A; Sama C;
Festi D; Barbara L. (1978). Enterohepatic circulation
of bile acids after cholecystectomy. Gut Jyl., 19(7):
640-49.

Almond H. R; Vlahcevic Z. R; Bell C. C. (1973)
Bile acid pools, Kkinetics and biliary lipid
composition before and after cholecystectomy. N
Engl J Med., 289: 1213-16.

WWW.ejpmr.com

19



http://www.ejpmr.com/
https://doi:10.1016/j.suc.2008.07.009
https://doi.org/10.1136/gut.2007.121657
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adams%20E%5BAuthor%5D&cauthor=true&cauthor_uid=11984534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adams%20E%5BAuthor%5D&cauthor=true&cauthor_uid=11984534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cronin%20K%5BAuthor%5D&cauthor=true&cauthor_uid=11984534
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goodman%20C%5BAuthor%5D&cauthor=true&cauthor_uid=11984534
http://dx.doi.org/10.13070/rs.en.1.1094

