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ABSTRACT 

We have studied the morphological, morphometric parameters of the liver of white rats. Against the 

background of polypharmacy, when using non-steroidal anti-inflammatory drugs, it was revealed in 

the structure of the liver, which led to various damage to the liver parenchyma. The simultaneous use 

of non-steroidal anti-inflammatory drugs leads to acute or chronic liver failure in rats. The longer the 

therapy for chronic diseases, the more pronounced morphological changes (necrosis, fibrosis, and 

cholestasis). 
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INTRODUCTION 

In the modern world, there is a rapid growth in 

the creation and implementation of a huge 

number of medicines in reasonable health care, 

which, on the one hand, are capable of curing 

and improving the patient's condition, on the 

other, causing significant harm to health. The 

desire to improve the effectiveness of 

treatment, to help the patient recover from all 

the diseases that have developed in him, 

inevitably leads to the prescription of a large 

number of medicines (drugs) - polypharmacy 

(from the Greek. Poly - a lot, pragma - an object, 

thing). Polypharmacy is a serious health 

problem, as it clinically manifests itself in a 

decrease in the effectiveness of 

pharmacotherapy and the development of 

serious adverse reactions (ADRs), and a 

significant increase in health care costs. The 

term "polypharmacy" is often used in the 

medical literature, but there is no universally 
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accepted definition. In domestic literary 

sources, polypharmacy is defined as the 

simultaneous prescription of many drugs, 

including their unjustified use. The term 

"polypharmacy" (polypharmacy, from the 

Greek poly- and pharmacy - medicine) is used in 

foreign literature. There is a qualitative 

definition of polypharmacy in other literary 

sources - the appointment of a patient with 

more drugs than the clinical situation requires 

and a quantitative definition - the appointment 

of 5 or more drugs to the patient [1,2,5,7]. In 

medical dictionaries, polypharmacy is defined 

as "mixing multiple drugs in one recipe," "using 

multiple drugs to treat one or more diseases; 

most often this phenomenon is observed in 

elderly patients," etc., and in scientific 

publications, there are more than 24 

definitions [14,15,16]. The lack of consensus on 

the understanding of "polypharmacy" 

understandably leads to confusion among 

healthcare professionals. In recent years, there 

has been a clear trend towards an increase in 

the number of drug lesions due to the growing 

expansion of the pharmaceutical market. Thus, 

over 30 years in Japan, an 11-fold increase in 

drug hepatotoxicity was recorded 

[6,7,8,9,9,10,11]. More than 1200 drugs, 200 of 

which are potentially hepatotoxic, can cause 

the development of acute drug-induced liver 

damage (DIL). According to 

pharmacoepidemiological studies, DILI most 

often develops against the background of the 

use of non-steroidal anti-inflammatory drugs 

(NSAIDs), antimicrobial drugs, and drugs that 

affect the central nervous system (CNS), which 

is due not only to their potential hepatotoxicity 

but also to widespread use [12,13, 15.19]. 40% of 

all cases of acute hepatitis in patients under the 

age of 40 and 13–25% of cases of development 

of fulminant hepatic failure (FPI) are due to 

drug hepatotoxicity [2,4,8,]. Drug hepatitis 

complicates ongoing pharmacotherapy in 1–

28% of cases, and 12-25% of cases contribute to 

the development of liver cirrhosis and liver 

failure. The most common hepatotoxic drugs 

include paracetamol with dose-dependent 

hepatotoxicity (in therapeutic doses, the drug 

is safe, if the daily dose of 4 g is exceeded, the 

likelihood of FPN development is high), 

NSAIDs, estrogens, anabolic steroids, 

antibiotics, anti-tuberculosis, antineoplastic 

drugs, cytostatics, phytopreparations. 

According to official US statistics, paracetamol 

causes 50% of FPN cases [1,2,5,7]. 

МATERIALS AND METHODS  

The studies were carried out on 50 Wistar rats 

weighing 180-200 g at 3-4 months. Pieces of the 

liver were taken for microscopic examination. 

Changes in the liver were studied after the use 

of NSAIDs at different periods of the 

experiment. The animals were slaughtered on 

days 3 and 30 of the experiment. To create 

experimental polypharmacy, the animals were 

injected intraperitoneally with NSAIDs 

(diclofenac, ibuprofen, dexamethasone) at a 

0.4 mg/kg dose. The animals were slaughtered 

by decapitation in the morning. The material 

was fixed in a 10% neutral solution for 24 h, 

dehydrated in a series of alcohols of increasing 

concentration, and embedded in paraffin. 

Paraffin blocks 5-7 µm thick were prepared 

using a sled micro ton. The sections were 

stained with hematoxylin-eosin.  

RESULTS 

We obtained the following microscopic 

changes: fatty degeneration of hepatocytes; 

foci of colliquation necrosis around the central 

veins with zonal necrosis. The third acini zone 

(centrilobular, perivenular) was also affected 

due to the high metabolic activity of this zone 

and the increased production of toxic 
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metabolites when taking paracetamol. The 

inflammatory infiltrate consisted mainly of 

eosinophilic leukocytes (Figure 1). 

 
Fig. 1. In the liver stroma, pronounced edema, foci of colliquation necrosis around the central veins 

with zonal necrosis. Staining with hematoxylin and eosin. 10x40. 
 

 
Fig. 2. When taking NSAIDs of the drug fatty degeneration of hepatocytes. Stained with 

hematoxylin and eosin, 10x40. 
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Fig. 3. When taking NSAIDs, the drug destroys both the parenchyma and the stroma of the liver—

stained with hematoxylin and eosin, 10x40. 
 

Revealed the defeat of the bile ducts with the 

development of dystrophic changes in their 

epithelium; cholestasis in the periportal lobules 

and vascular congestion, swollen hepatocytes 

(Fig. 3). Reconstruction of the liver structure 

with the formation of false lobules of a 

predominantly monolobular type, separated 

by fibrous septa. 

CONCLUSION 

Using NSAIDs simultaneously in a sufficient 

dosage (diclofenac and ibuprofen per day) in 

rats led to various damage to the liver 

parenchyma against the background of 

polypharmacy. Thus, the study results confirm 

that the simultaneous use of non-steroidal anti-

inflammatory drugs leads to acute or chronic 

liver failure in rats. The longer the therapy for 

chronic diseases, the more pronounced the 

morphological changes (necrosis, fibrosis, and 

cholestasis). Almost any drug of the NSAID 

group, including representatives of a new 

class, can cause liver damage and the 

development of NSAID hepatopathy against 

the background of polypharmacy. 
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