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Аbstract. To define the features of the opioid effect on the morphological state of the hemocapillary channel of the common bile duct, a 

study was performed on 24 adult white male rats, which were injected for 6 weeks with the opioid «Nalbuphine»..The method of elec-

tron microscopy has been used. The results of the study showed that the first changes of the hemocapillary ultrastructure of the common 

bile duct wall developed after 2 weeks of nalbuphine administration to experimental animals, they increased during the following terms 

of the experiment and had all characteristic signs of angiopathy. 
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Introduction. The morphology of the bile ducts remains 

one of the most current problems of modern medical sci-

ence, as evidenced by a large number of scientific literature 

on the study of bile outflow paths under physiological 

norms and in various pathological conditions [1, 2]. The 

damage of the bile duct mucous membrane epithelium due 

to autoimmune imbalance, viral or bacterial infection, toxic 

substances or developmental abnormalities, leads to severe 

structural changes in the liver, leading to high mortality [3]. 

Particular attention researchers focus on therapeutic and 

surgical treatment of bile duct pathology [4]. The number 

of bile duct surgeries has increased by 56% over the last 10 

years (about 4,100 surgeries per year), with a postoperative 

mortality rate of 2.1% [5]. The widespread use of narcotic 

drugs in clinical practice to obtain analgesic and anti-

inflammatory effects requires a comprehensive morpholog-

ical study of the organ structural organization under the 

influence of opioids [6].  

A brief overview of publications on the topic. In re-

cent years, the importance of drug-induced lesions of the 

liver and bile ducts has significantly increased [7]. Opioids 

are used to obtain an analgesic effect in patients with acute 

cholecystitis or acute cholangitis. [8]. Single studies are 

devoted to the influence of opioids on the morphological 

state of the digestive system organs [9, 10]. It has been 

found that in cholestatic liver diseases, the concentration of 

endogenous opioid peptides increases in the blood plasma, 

which indicates a close functional relationship between the 

hepatobiliary and opioid systems. It has been described the 

rapid progressive destruction of the bile ducts associated 

with the use of narcotic agents [11] and the effect of the 

ketamine opioid on the bile ducts [12, 13]. Among non-

obstructive etiologies of bile duct dilation, the opioid con-

sumption predominates [14]. Opioids can cause an increase 

in basal pressure and frequency of phase contractions in the 

Oddi sphincter, which leads to the dilation of the bile ducts. 

In patients without clinical symptoms, the normal level of 

bilirubin and alkaline phosphatase, and without obstructive 

factors, it is described the relationship between increased 

bile duct diameter and opioid dependence. In professional 

literature, there are more and more reports that the structur-

al changes of the organs, caused by the use of opioids, are 

preceded by the reorganization of the vessels in the 

hemomicrocirculatory channel of these organs, characteris-

tic for microangiopathy [15]. We can predict the negative 

effect of opioids on the hemomicrocirculatory channel of 

the bile ducts. However, there are practically no studies on 

the structural organization of the hemocapillary channel of 

the bile duct walls under the conditions of opioid usage.  

The aim of the study – to define the features of the ul-

trastructural organization of the hemocapillary channel in 

the common bile duct under the conditions of nalbuphine 

six-week administration in the experiment. 

Materials and methods. The studies were performed 

on 24 adult white male rats, aged 4.5-5.5 months and 

weighing 180-200 g. Experimental animals were divided 

into 3 series: in the first series (5 animals), it has been stud-

ied the ultrastructure of the hemocapillary channel in the 

common bile duct after 2 weeks of nalbuphine administra-

tion, in 2nd series of experiments (5 animals) at the ultrami-

croscopic level, the changes of the common bile duct mi-

crovessels were studied after 4 weeks of the experiment, 

and in 3th series of experiments (5 animals), it has been 

found restructuring of the hemocapillary channel in the 

common bile duct in white rats after 6 weeks of nalbuphine 

administration. 9 white rats, which were injected with sa-

line, were as control. Administration of nalbuphine was 

performed intramuscularly according to the following 

scheme: I week – 8 mg/kg, II week – 15 mg/kg, III week – 

20 mg/kg,.IV week – 25 mg/kg, V week – 30 mg/kg,.VI 

week – 35 mg/kg. The method of electron microscopy was 

used in the study..Ultrathin sections of the common bile 

duct were prepared on an ultramicrotome UZHTP-3 using 

glass knives. The tapes of silver or light lemon color sec-

tions were selected for the study. The sections were con-

trasted first in a 2% solution of uranyl acetate and then lead 

citrate..The study and photographing of the material were 

performed using a microscope UEMV-100 K at an acceler-

ation voltage of 75 kV and magnifications on the micro-

scope screen of 1000-12000 x. 

All animals were kept in the vivarium of Danylo Halyt-

sky Lviv National Medical University, the experiments 

were conducted according to the provisions of the Europe-

an Convention for the Protection of Vertebrate Animals 

used for Experimental and other Scientific Purposes (Stras-

bourg, 1986). 
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Results and discussion. In electron microscopic exami-

nation of the hemocapillaries in the common bile duct of 

white rats after 2 weeks of nalbuphine administration, it has 

been revealed that the microvessels mostly retained their 

usual structure, but in some cases, there were capillaries 

with an enlarged lumen. The nuclei of single endothelial 

cells lost their proper shape (image 1). The perinuclear 

space was insignificantly enlarged. On the periphery, the 

cytoplasm of some endothelial cells is dilated, others - 

indurated in the form of a strip, and represented by a large 

number of ribosomes, polysomes, and micropinocytic 

vesicles. The basement membrane integrity preserved, but 

in some areas, it is thickened and no clear outer contour. 

The granular endoplasmic reticulum is sometimes repre-

sented by dilated tubules containing single ribosomes, the 

Golgi complex - cisterns and a large number of bubbles 

with light content. In the matrix of mitochondria in weak 

electron density, the single dilated cristae are visible. 
 

 

Image 1. Hemocapillary of the common bile duct wall in white 

rats after 2 weeks of nalbuphine administration. Electronic micro-

photography. The magnification: х4000. 
 

After 4 weeks of nalbuphine administration, in the he-

mocapillaries of the common bile duct wall, there have 

been found the significant changes – their wall thickened, 

the endothelial cells are swelled, their cytoplasm contained 

numerous mitochondria and free ribosomes. The nuclear 

part of the cytoplasm protruded into the lumen of the he-

mocapillary (image 2). In the nucleus of endothelial cells, 

the chromatin lumps are located on the periphery of the 

nucleus. In some places, the apical plasmalemma protruded 

into the lumen of the vessel and formed microvilli. The 

endoplasmic granular endoplasmic reticulum is represented 

by vacuoles, the Golgi complex contained dilated vesicles, 

in the mitochondria, it is a sparse matrix and single cristae.  

After 6 weeks of the experiment, the lumen of most ca-

pillaries had an incorrect shape, there was significant ede-

ma with a reduced electron density of the cytoplasm of the 

endothelial cells (image 3). The contours of the nuclei are 

unclear, have the elongated shape with homogeneous 

chromatin, which was concentrated in lumps, located near 

the nucleolemma, and the number of nuclear pores is 

strongly decreased. The lumenal plasmalemma of endothe-

lial cells with weak electron density had a protrusion and, 

in some places, formed microclasmatosis. Desmosomes 

between adjacent endothelial cells are destructured. The 

pericytes were characterized by unclear and uneven con-

tours, the small intussusceptions were observed..In the 

lumen of microvessels, the accumulation of blood elements 

was observed; in the lumen of hemocapillaries, erythro-

cytes also had an altered shape (image 4). The basement 

membrane is thickened and acquired a „blurred” and un-

clear shape.  
 

 
Image 2. Hemocapillary of the common bile duct wall in white 

rats after 4 weeks of nalbuphine administration. Electronic micro-

photography. The magnification: х8000. 
 

 
Image 3. Hemocapillary of the common bile duct wall in white 

rats after 6 weeks of nalbuphine administration. Electronic micro-

photography. The magnification: х4000. 
 

 
Image 4. Hemocapillary of the common bile duct wall in white 

rats after 6 weeks of nalbuphine administration. Electronic micro-

photography. The magnification: х4000. 
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Conclusions. The first changes of the hemocapillary ul-

trastructure in the common bile duct wall developed after 2 

weeks of nalbuphine administration to experimental ani-

mals and they increased during the following terms of the 

experiment. In the conditions of 6-week nalbuphine admin-

istration, the main manifestations of microangiopathy of 

the common bile duct wall were: edema of endotheliocytes, 

the enlightenment of their cytoplasm, destructuring of the 

mitochondrial apparatus, vacuolation of granular endo-

plasmic reticulum, protrusion of endotheliocytes into the 

lumen of capillaries, formation of cytoplasmic growths, 

shape change, fragmentation of endotheliocyte nucleus, 

formation of intussusception by nuclear membrane, con-

densed marginally placed chromatin, loosening, fragmenta-

tion of the basement membrane, change in the shape of the 

hemocapillary lumen, adhesion of blood elements to the 

wall of the microvessel.  
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