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Comparative Morphological and Morphometric Changes
In the Gallbladder Wall of Dogs and Rabbits in Conditions
of Experimental Calculus and Inflammatory Cholecystitis
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Abstract This article presents a model of experimental calculous cholecystitis in mammals. The morphology and
morphometric data of different layers of the gallbladder wall are described. The results of the study showed that the
morphometric parameters of the mucous, muscular-fibrous layers in rabbits and dogs of the experimental group were
significantly higher than in animals of the control group. It was found that the gallbladder in the experimental group was
significantly thickened compared to the control group of animals. This is a reaction of the gallbladder wall in response to
calculous cholecystitis, as a result of which inflammatory processes develop, caused by the mechanical action of stones on the
gallbladder wall. The data given in the article can serve as the necessary information for doctors to make a timely diagnosis
and choose the right tactics for treating patients with such pathological processes. At the same time, it helps to prevent
postoperative complications and properly conduct the rehabilitation process.
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1. Introduction

According to statistics from the World Health Organization,
various pathological conditions of the hepatobiliary system
occur in people aged 15 to 95 years, and gallstones occur
in one in ten thousand of the world's population. This
pathological process is more common in men over forty
years old, but the results of research by scientists show that
this disease is getting younger every year. Changes and
problems that occur in the liver and gallbladder as a result of
this pathology attract the attention of many researchers.
Scientists studied the structure and function of the liver in
experimental hepatitis in dogs [3], morphological changes
in the liver in acute cholecystitis [20], obstructive jaundice,
acute cholangitis, biliary sepsis and their pathogenetic
relationship, principles of differential diagnosis [9],
morphology of nervous structures of the common bile duct
[11], age-related features of morphological changes in the
membranes of the gallbladder in acute cholecystitis [19],
comparative morphology of the liver and gallbladder of
humans and laboratory animals [17] were studied. Some
researchers studied the bacterial flora and histological structure
of choledocholithiasis in patients with choledocholithiasis
and cholangitis [5], the morphological structure and
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correction of the liver in cholelithiasis [14], morphological
changes in cholelithiasis in chronic cholecystitis [6], the
formation of cholelithiasis in children, observed the frequency
incidence of anomalies of the gallbladder in Gilbert's
syndrome [15], differences in the conservative or surgical
treatment of gallstone disease in young children [16],
morphological changes in gallstones [1]. Investigators
analyzed the morphological features of benign gallbladder
tumors [12], the sonographic assessment of cholesterol
gallstones in the general population [10], age-related
anatomical features of the liver and gallbladder in
adolescents and adults [22], and morphological features were
determined. esophagogastroduodenal region in individuals
with cholecystectomy [8,18]. Other scientists studied the
specific effect of laser light on the morphology of the liver
and biliary tract in cholelithiasis [23], morphological
changes in the liver in calculous cholecystitis in overweight
people [21], the interaction of inflammatory mediators and
morphological changes in the gallbladder in destructive form
of cholecystitis. Researchers [4,7] noticed that each type
(form) of calculous cholecystitis has its own morphological
features. Scientists have established complications in the
biliary tract after cholecystectomy [13], functional and
morphological changes in the liver in experimental acute
obstructive cholestasis [2,18]. The results of the study of
experimental studies conducted in the clinic and on
mammals show that diseases of the biliary system have not
been studied enough, and this, in turn, remains an urgent
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problem for practical and theoretical medicine. These data
show how common the pathology of the liver, gallbladder
and biliary tract is among the population, and it remains
one of the unresolved urgent problems of medicine. Various
internal and external factors can cause morphological
changes in the morph functional structure of the gallbladder.
The scientific research that we set ourselves is aimed at
studying the little-studied aspects of this problem.

2. Material and Methods

The gallbladder of dogs and rabbits was taken as material.
Experimental animals were studied in two groups. The first
group consisted of [7] dogs and [8] rabbits in the control
group. The second group of animals was an experimental
group of [14] dogs and [16] rabbits and was called a model of
calculous cholecystitis. To do this, the animals of the
experimental group were surgically opened the gallbladder
under anesthesia and poured 4-6 non-sterile stones into it.
Animals in the control group were surgically opened and
again sutured under anesthesia. Animals of both the control
and experimental groups were kept under the same vivarium
conditions. Animals of both groups were euthanized under
anesthesia one month after the operation. When looking for
gallstones in the animals of the experimental group, stones
were found in the common bile duct, and in some animals
even in the intestines. Gallbladder material obtained from
slaughtered animals was fixed in 12% formalin and
embedded in paraffin to prepare histological sections. The
resulting sections were stained with hematoxylin-eosin and
the Van Gieson method. The thickness of the layers of the
gallbladder wall was measured using an optical ruler, and the
obtained digital data were subjected to statistical processing.

3. Rsults Research

The gallbladder (vesica fe Il ea) is elongated pear-shaped.
It has a base, body, funnel and neck. The length of the
gallbladder is about 10 cm, and its base reaches the anterior
edge of the liver. The gallbladder is one of the important

A

Figure 1. The structure of the gallbladder wall of control animals. A-with both; B rabbit. Hematoxylin-eosin staining. Ok. 7, vol. 40

organs of the digestive system, it collects and condenses
the bile produced by the liver. When food is eaten, the fluid
secreted from the gallbladder enters the duodenum and
activates the enzymes involved in the digestion of food,
breaking down the fats contained in it. The body contains
about 50-80 ml of fluid and fluid. If there are no problems
with digestion, the gallbladder is also actively working.
Otherwise, bile, i.e. serum, can accumulate in it, stone formation
and other diseases can occur. Mucous, muscular-fibrous,
adventitial (serous, covering only the lower surface)
membranes are isolated on the wall of the gallbladder. The
mucous membrane of the gallbladder consists of a special
plate, consisting of epithelium and connective tissue, formed
by multi-branched folds. The mucous membrane of the bile
ducts located outside the gallbladder and liver is covered
with a single-layer prismatic epithelium with a cuticular
border in the apical part, and the nuclei of these cells are
located in the basal part. Among the prismatic cells of the
epithelium of the mucous membrane there are goblet cells,
and in the region of the neck of the bladder there are mucous
glands. The proper layer consists of loose fibrous irregular
connective tissue rich in blood vessels. The muscular-fibrous
membrane of the gallbladder consists of bundles of smooth
muscles directed in different directions. In the region of the
body of the gallbladder, the muscles are located longitudinally,
and in the cervical part - along the circumference. Between
the muscle fibers are layers of connective tissue. The gallbladder
is surrounded by an adventitial membrane, consisting of
loose fibrous irregular connective tissue that contains large
blood vessels and nerves.

The gallbladder walls of rabbits and dogs consist of
mucosal, musculoskeletal, and adventitial layers lined with
a single layer of prismatic epithelium, like the human
gallbladder. In dogs and rabbits of the experimental group,
swelling and thickening of the gallbladder wall, foci of
leukocyte infiltration can be observed. Animals of the
experimental group are characterized by the presence in the
walls of the gallbladder, fibrosis and foci of inflammatory
infiltration, and therefore there is a significant thickening of
the wall of the gallbladder compared to the animals of the
control group. (Fig. 1.2).
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Figure 2. The structure of the gallbladder wall of animals of the experimental group. A-with both; B rabbit. Hematoxylin-eosin staining. Ok. 7, vol. 40
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Figure 3. Comparative morphometric parameters of the gallbladder wall of mammals in the control and experimental groups

When studying the wall thickness separately in the
section of the layers of the gallbladder of dogs and
rabbits, the thickness of the mucous membrane in the
control group of dogs was 1.9 + 0.02 (relative value), and
in rabbits 0.553 = 0.03. These data in the experimental
group of dogs was 2.96 = 0.04, and in experimental
rabbits 2.513 = 0.04 (arb. units). When jointly measuring the
thickness of the muscular-fibrous and adventitial layers,
these indicators were 2.74+0.03 in dogs of the control group,
and 0.95+0.02 in rabbits, respectively, and in dogs of the
experimental group 6.47 £0.07 and in rabbits 4.3x0.06,

respectively. The total thickness of the gallbladder wall in
dogs of the control group was 4.64+0.05, in rabbits
1.503+0.07. This indicator in the experimental group of
animals was 9.43+0.06 (in dogs) and 6.813+0.08 (in rabbits)
(Fig. 3).

As can be seen from these data, the morphometric
parameters of the mucosa and muscular fibrous membranes
in dogs of the experimental group are twice as thick as
in animals of the control group, and in rabbits of the
experimental group, these parameters are 4-5 times greater
than in rabbits of the control group.
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Figure 4. Comparative morphometric parameters of different parts of the gallbladder wall in mammals

When conducting a morphometric study of the thickness
of the neck, body and base of the gallbladder of dogs and
rabbits, we obtained the following results. The wall thickness
of the gallbladder neck in dogs of the control group was
3.69£0.10, in rabbits 1.44+0.05, in dogs of the experimental
group 8.08+0.27 and in rabbits of the experimental group
4.84%0. 12 respectively. In the area of the body of the
gallbladder in dogs of the control group, this indicator
was 5.24+0.16, in rabbits 1.44+0.03, and in dogs of the
experimental group 10.40+0.17 and 8.45£0.25 in rabbits,
respectively. The thickness of the bottom of the gallbladder
in dogs of the control group was 4.98+0.10 and 1.63+0.03 in
rabbits, and in dogs of the experimental group 9.81+0.15 and
in rabbits 7.15+0.14 (units) (Fig. 4).

The above results show that in animals of the experimental
group, compared with the control group, the neck of the
gallbladder in dogs was twice as thick, and in rabbits - three
times. The body of the gallbladder was twice as thick in dogs
of the experimental group compared to the control group,
and in rabbits this figure was six times greater. It was shown
that in the area of the bottom the thickness of the bottom of
the gallbladder in dogs of the experimental group is twice as
thick as in dogs of the control group, and in rabbits of the
experimental group it is four times thicker than in the control
group of rabbits.

4. Conclusions

With experimental calculous cholecystitis in experimental
rabbits, the morphometric parameters of the mucous and
muscular-fibrous layers, as shown by statistical data, in
rabbits of the experimental group, the thickness increases by
4-6 times, and in dogs only twice. When comparing the
thickness of different sections of the gallbladder separately

in rabbits of the experimental group, a thickening of 3-6
times is also noted, but in dogs it is twice as compared with
the control group of animals. The results of the study showed
that the morphology of the gallbladder wall changes to
varying degrees in experimental cholelithiasis in rabbits and
dogs, which is most likely due to the nature of the nutrition of
the above animals.
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