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SECTION 5. THEORETICAL MEDICINE 

 

5.1 Correction of ulcerogenic action of nonsteroidal anti-inflammatory drugs by 

using of cryopreserved placenta extract 

 

Today, the ulcerogenicity of nonsteroidal anti-inflammatory drugs is their major 

side-effect significantly limiting their clinical use. This is also an important medical 

and social problem, as these drugs are among the most widely used ones worlwide. The 

complexity of the pathogenesis of the lesion induced by nonsteroidal anti-

inflammatory drugs of the gastrointestinal tract necessitates a comprehensive approach 

to treat this pathology or to use the drugs of a polyvector mechanism of action. 

Classically, pharmacotherapy of this iatrogenic pathology is aimed at acid suppression, 

the use of gastrocytoprotectors and the drugs, restoring the content of prostaglandins 

in the mucous membrane of the specified group [183, 184, 185, 186, 187, 188, 189, 

190, 191]. 

While searching for the tools capable of increasing the resistance of the 

gastrointestinal tract mucous membrane to the damaging effects of nonsteroidal anti-

inflammatory drugs, our attention was drawn to the cryopreserved placenta extract 

which is a biotechnological agent designed at the Institute for Problems of Cryobiology 

and Cryomedicine of the National Academy of Sciences [192, 193, 194, 195, 196, 197, 

198, 199, 200, 201, 202, 203, 204, 205, 206]. 

Studies have shown that during preventive administration the antiulcer activity of 

cryopreserved placenta extract was 69.1 %, and in acute indomethacin-induced 

gastropathy the ulcer index was 3.5 and 1.08 in control rats and those injected with 

placental cryoextract, respectively. In acute diclofenac sodium-induced gastropathy, 

the antiulcer activity of placental cryoextract was 92.1 %, and ulcerative defects of the 

gastric mucosa with the studied extract were found just in 28.6 % of animals, which 

was 3.5 times lower than in the control rats. It should be noted that the most pronounced 

decrease of the diclofenac sodium ulcerogenic action was noticed  when applied in a 

preventive combination, i.e. using the cryopreserved placenta extract and  low 
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temperatures; the expression index was 12.6 times lower than in rats with diclofenac 

sodium-induced ulcer-induced gastropathy, and its effectiveness was 1.5 times higher 

than that of esomeprazole [207]. 

The antiulcer activity of cryopreserved placenta extract in the treatment regimen 

in rats with subchronic meloxicam-induced gastropathy was 100 %, but ulcerative 

lesions of the gastric mucosa caused by meloxicam were found just in 74.1 % of rats, 

indicating a low ulcerogenic potential of this nonsteroidal drug in stomach. The use of 

cryopreserved placenta extract in the treatment-and-prophylactic regimen was 

accompanied by comparable antiulcer activity in models of subchronic ibuprofen-

induced and acetylsalicylic acid-induced gastropathies and made 72.8 % and 70.6 %, 

respectively [208]. 

Evaluation of the effect of cryopreserved placenta extract on the condition of the 

distal gastrointestinal tract on the background of lesions induced by nonsteroidal anti-

inflammatory drugs showed that in the acute diclofenac sodium and indomethacin-

induced ulcerogenesis only small intestinal mucosa was affected. The condition of the 

colon remained macroscopically unchanged, which was probably due to the study 

timing. Preventive administration of cryopreserved placenta extract in both models of 

acute ulcerogenesis resulted in 100% reduction of the enterotoxic effects of both 

indomethacin and diclofenac sodium, confirming their enteroprotective properties. 

During treatment regimen the use of cryopreserved placenta extract in the model 

of meloxicam-induced lesions of the small intestine led to 100 % decrease of the 

ulcerogenic effect on the large intestine of the latter, and the number of ulcerative 

defects in the small intestine decreased 4.6 times compared with the group induced by 

ulcerogenesis without correction, and made 7.4 ± 3.2 and 33.7 ± 1.7 ulcers per 10 cm 

of small bowel length, respectively. 

In therapeutic and prophylactic use of cryopreserved placenta extract, 100 % 

decrease of the toxic effects of acetylsalicylic acid and the distal parts of the 

gastrointestinal tract was noted. The ibuprofen-induced ulcerogenesis model showed 

that the antiulcer activity of cryopreserved placenta extract in the small intestine was 

78.4 % and 72.3 % in the large intestine [208, 209]. 
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The findings suggest the presence of pronounced entero- and colonoprotective 

activity in cryopreserved placenta extract in gastrointestinal tract ulcerative lesions 

induced by non-steroidal anti-inflammatory drugs. The most pronounced antiulcer 

activity in the gastrointestinal tract distal parts was found in the prophylactic 

cryopreserved placenta extract in the model of diclofenac sodium-induced 

ulcerogenesis and in treatment and preventive use of the cryopreserved placental acid 

extract on the  ulcer background. 

Biochemical studies of the gastric mucosa homogenates showed that prophylactic 

use of cryopreserved placenta extract in rats with diclofenac sodium-induced 

gastropathy increases the activity of the antioxidant system in mucosa, indicating a rise 

in in catalase activity by 40.0 % as compared with the control group. Modulation of 

antioxidant-prooxidant homeostasis is one of the mechanisms of gastrocytoprotective 

action of the combined effect of low temperatures and cryopreserved placenta extract. 

This is demonstrated by a significant (p < 0.05) increase in the antioxidant-prooxidant 

index by 2.2 times versus the rats with diclofenac sodium-induced gastropathy. 

In addition, it was found that administration of cryopreserved placenta extract 

enhanced the activity of prostaglandin synthases in rats with diclofenac sodium-

induced gastropathy 2.0 times relative to those of the control group, that eliminated 

iatrogenic prostaglandin deficiency in the gastric mucosa. 

Evaluation of the effect of cryopreserved placenta extract on lipoxygenase 

mechanisms of inflammation showed that one of them as for its anti-inflammatory 

activity is the inhibition of this pathway of arachidonic acid metabolism. This was 

shown by a significant (p < 0.05) suppression of zymosan-induced inflammation in rats 

by 78.8 % and 74.8 % for 120 and 180 min, respectively. This was similar to 

monotherapy with the studied cryoextract, most likely due to weaker effect of the 

studied nonsteroidal anti-inflammatory drug on the lipoxygenase pathway of 

arachidonic acid metabolism [210, 211]. 

A comprehensive study of the effect of cryopreserved placental extract on 

therapeutic properties of nonsteroidal anti-inflammatory drugs in a model of 

experimental rheumatoid arthritis in rats showed that the combined use of diclofenac 
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sodium and cryopreserved placental extract had more pronounced anti-inflammatory 

activity versus monotherapy. This is evidenced by an 8.7 % greater reduction in the 

volume of the damaged limb of rats with diclofenac sodium and cryopreserved 

placental extract than with diclofenac sodium alone. In addition, it was found that the 

combined use of diclofenac sodium and cryopreserved placenta extract was 

accompanied by an increase in the threshold of pain sensitivity with mechanical 

irritation of the limb by 13.8 % higher if compared with diclofenac sodium 

monotherapy. In addition, the combined use of diclofenac sodium and cryopreserved 

placental extract was accompanied by a more pronounced 10.7 % analgesic activity if 

compared with diclofenac sodium monotherapy adjuvant arthritis as for disability in 

rats versus DN monotherapy, which was significantly higher (p = 0.01) by 14.1 % rise 

in the threshold of pain sensitivity in rats with adjuvant arthritis on day 28 of the 

experiment. 

Hematological studies showed that the combined use of cryopreserved placenta 

extract and diclofenac sodium was accompanied by a more pronounced leveling of 

inflammation signs by hematological parameters, i.e. erythrocyte sedimentation rate 

decreased by 72.2 % (p < 0.001), and the number of leukocytes decreased by 54.8 % 

(p < 0.001) relative to the rats with adjuvant arthritis without treatment. In addition, it 

was found that the combined use of cryopreserved placenta extract and diclofenac 

sodium led to a complete elimination of signs of anemia of chronic inflammation – the 

level of hemoglobin and erythrocytes was significantly (p < 0.001) increased by 17.6 

% and 36.8 %, respectively, in the rats with adjuvant arthritis with no treatment [212]. 

Blood biochemical studies have shown that administration of diclofenac sodium 

and cryopreserved placental extract to the rats with adjuvant arthritis resulted in 

normalization of malonic dialdehyde levels, indicating a reduction in the symptoms of 

arthritis-induced oxidative stress. There was also a significant (p = 0.01) rise in the 

level of superoxide dismutase by 30.6 % relative to the values in the control group rats. 

Enhanced anti-inflammatory properties of DN on the background of the combined use 

of diclofenac sodium from cryopreserved placenta extract, namely the level of reactive 

protein decreased (p < 0.001) by 61.1 % relative to untreated rats, and the level of 
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seromucoid significantly (p < 0.01) decreased by 17,1 % relative to rats of the 

diclofenac sodium monotherapy group. It was shown that the level of alanine 

aminotransferase was significantly (p < 0.01) lower by 38.9 %, and aspartate 

aminotransferase was lower (p < 0.01) by 37.9 % compared to the animals treated with 

diclofenac sodium, which was 16.7% (p = 0.02) and 17.2 % (p < 0.001), respectively, 

lower than in control rats with untreated adjuvant arthritis. The observed changes in 

aminotransferases demonstrate the ability of cryopreserved placenta extract to level not 

only cytolytic syndrome induced by adjuvant arthritis, but also diclofenac sodium-

induced. Moreover, it was found that the combined use of cryopreserved placenta 

extract and diclofenac sodium was accompanied by normalization of the level of total 

lipids and phospholipids in the serum of rats on the background of experimental 

rheumatoid arthritis. Thus, the content of phospholipids in the phospholipid pool 

increased significantly (p = 0.02) by 22.6 % compared to the animals with adjuvant 

arthritis with no treatment [213]. 

The obtained research data made it possible to conclude that cryopreserved 

placenta extract had an antiulcer activity in the gastrointestinal tract lesions induced by 

nonsteroidal anti-inflammatory drugs, and the combined use of these drugs was 

accompanied by an increase in their therapeutic properties.  
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