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ABSTRACT  

The paper was aimed at the comparative analysis of changes in morphometric parameters of rat 

small intestine in acute aseptic inflammation of the peritoneum and its correction by cryopreserved placenta 

transplantation.  

The analysis of the parameters of three segments of small intestine (duodenum, jejunum and ileum) 

has shown that in simulated acute aseptic inflammation of the peritoneum the increase of studied 

parameters was noted on day 14 with subsequent decrease of these parameters to day 30. 

In transplantation of cryopreserved placenta in conjunction with acute aseptic inflammation of the 

peritoneum the increase of studied parameters with peak values on day 5-7 is observed. Interestingly, such 

increase is significant during the analysis of the parameters of duodenum and jejunum р<0,05, in the ileum 

insignificant. A decrease of values for these parameters occurs starting from day 7, and on day 21-30 they 

are within the values of the intact group. 

 

Keywords: small intestine, inflammation, peritoneum, transplantation of cryopreserved placenta, intestine 

wall thickness, morphometry.  

 

INTRODUCTION  

Small intestine pathology is accompanied by chronic inflammatory processes and, consequently, 

resulting in metabolic disorders, leading to malabsorption syndrome [1]. Considering the fact that such 

diseases often occur in individuals of working age, treatment of the diseases requires certain material costs, 

highlighting the social and economic importance of the problem [2,9]. 

Clinical symptomatology of various chronic diseases of the small intestine is common and leads to 

errors in making the correct diagnosis [3]. Major pathophysiological factors of small intestine inflammation 

are chronic diarrhea, raise of osmotic pressure in the intestine cavity, intestinal hyperexudation, 

hypersecretion, (exudative enteropathy), accelerated transit of intestinal contents [4,10]. 

Pathomorphologically, the pattern of chronic affection of the small intestine is characterized by the signs of 

inflammation and dystrophic lesions in the mucous coat with subsequent atrophy of the wall. Pathological 

processes can be extended to the entire area of the intestine or be local in nature [5,6,7].  

Recently, many publications have appeared on how to use tissue specimen transplantation in multiple 

inflammatory diseases of the small intestine [2,8]. Therefore, transplantation of cryopreserved placental 

tissues is widely used. At the same time, no evidence of legal and well-reasoned use of these specimens has 

been found in the literature, as well as detailed experimental studies, demonstrating the efficacy of this 

therapy.  

Thus, the analysis of morphological manifestations of cryopreserved placenta transplantation effect 

in conjunction with acute aseptic inflammation of rat peritoneum is crucial. 

 

PURPOSE  

The research was aimed at comparative analysis of changes in morphometric parameters of rat small 

intestine wall in acute aseptic inflammation of the peritoneum and its correction by cryopreserved placenta 

transplantation.  

 

MATERIALS AND METHODS  

The object of the experimental study was the small intestine (duodenum, jejunum and ileum) wall, 

extracted from 115 Wistar senior male rats. Animal housing and experiments on them have been carried out 
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in compliance with the “General Ethic Rules for Conducting Experiments on Animals” (2006, Annex 4) and 

Declaration of Helsinki on ethical principles for medical research involving human subjects.  

The animals have been assigned to five groups: Group І (n=5) included intact animals; Group ІІ (n=10) 

included control animals, who were single time administered with 1 ml intraperitoneal saline; Group III (n=10) 

included control animals, who were single time administered with 1 ml intraperitoneal saline and who were made 

incision on the outer surface of the hip with subsequent suture ligation; Group ІV (n=45) was single time 

administered with intraperitoneal λ-carrageenan (Sigma - USA) (5 mg in 1ml saline per one animal) to induce 

the acute aseptic inflammation of the peritoneum; Group V (n=45) was single time administered with 

intraperitoneal λ-carrageenan (Sigma - USA) (5 mg in 1ml saline per one animal) to induce the acute aseptic 

inflammation of the peritoneum with subsequent single time administration of subcutaneous cryopreserved 

placenta (“Platex-Placental” medical immunobiological agent, State Registration Certificate No.73408-30020000, 

July, 9, 2008).  

The animals were killed under thiopental anesthesia overdose in compliance with the scheduled 

periods (1, 2, 3, 5, 7, 10, 14, 21, 30 day of the experiment). Pieces of small intestine (duodenum, jejunum 

and ileum) were compressed by paraffin and epoxy according to conventional technique. The obtained 

blocks were sectioned and stained with hematoxylin- eosin and methylene blue. The overall thickness of the 

wall, thickness of mucous coat and submucous layer in rat duodenum, jejunum and ileum has been 

measured. Microscope with Olympus С 3040-ADU digital microphotohead with Olympus DP - Soft 

software, adapted for the herein studies (License No. VJ285302, VT310403, 1AV4U13B26802) and 

BIOREX 3 (serial number 5604) has been used. Mathematical treatment of the material has been carried out 

using the conventional methods of variation statistics: calculation of mean values (M), error of mean (m), 

Student's T-test (t). Differences were considered to be reliable, when p < 0.05.  

 

RESULTS AND DISCUSSION  

The analysis of morphometric parameters of rat small intestine mucosa thickness on all segments 

(duodenum, jejunum and ileum) in control group II and III has shown no statistical difference between them 

throughout the experiment. Reliability of differences is insignificant in p >0,05. The comparison of these 

parameters with similar ones in the intact group of rodents has shown that reliability of difference was 

insignificant, too (р>0,05). This fact allows further comparison of studied morphometric parameters of 

animal group ІV and V with the similar ones in the intact group only, not considering the data from control 

groups. 

Statistical analysis of the overall thickness of small intestine wall, thickness of mucous coat and 

submucous layer in various segments has shown that in the group of animals with induced acute aseptic 

inflammation of the peritoneum (Group IV) the peak values of these parameters became apparent on the 10-

14 day of the experiment (Figure 1А and B). Reliability of values is significant for the duodenum and 

jejunum. Starting form the day 21, the values of the analyzed parameters were lowering. On day 30 it was 

established that these parameters were decreasing, not always reaching to the values of the similar parameter 

in the intact group. 

Further study of changes in morphometric parameters in Group V, who underwent single time 

subcutaneous transplantation of cryopreserved placenta as the corrector of inflammation, induced by the 

simulated acute aseptic inflammation of the peritoneum, has established that changes in the parameters was 

somehow different.  

In this way, the analysis of morphometric parameters of the overall thickness of the duodenum wall 

in Group V showed that they varied differently throughout the experiment. The results are presented in 

Figure 2A. 
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Administration of cryopreserved placenta in conjunction with acute aseptic inflammation of the 

peritoneum promotes the overall thickening of the intestine wall that becomes apparent from day 1 to day 10 

of the experiment. On day 1 the overall thickening of the intestine wall was noted; however it was 

insignificant in comparison with the intact group. From day 2 to day 5 this parameter was increasing. Its 

comparison with the intact group was significant in р<0,05. Starting from day 5 to day 10 of the experiment 

the parameter of overall thickness of wall remained unchanged, though it was significantly higher, as 

compared with the intact group. On day 14 the overall thickness of the intestine wall was reduced, but the 

reliability of difference was significant only in comparison with the intact group. On day 30 the parameter of 

the overall thickness of wall was within the similar parameter in the intact group.  

Statistical analysis of duodenum mucosa thickness showed that it varied throughout the experiment. 

The results are presented in Figure 2B. On day 1-2 no statistical difference in mucosa thickness, as 

compared with the similar parameter in the intact group, was observed; reliability of difference in р>0,05. 

From day 3 to day 10 of the experiment this parameter was significantly higher with peak value on day 5, as 

compared with the intact group (р<0,05). Starting from day 7 to day10 the mucosa thickness was reducing 

and this reduce was significant, as compared with the intact group in р<0,05. On day 14-21 of the 

experiment no significant difference in this parameter was noted, as compared with the intact group, and on 

day 30 it was within the latter.  

Statistical analysis of duodenum submucous layer thickness has shown that it also varied differently 

throughout the experiment. A significant increase of this parameter has been noted on day 2-5, as compared 

with the intact group. On day 5-10 a significant thinning of the submucosa was observed, as compared with 

the similar parameter in the intact group. During the day 14-21 this parameter was decreasing, but such 

decrease was insignificant. On day 30 the value of this parameter was similar to the same parameter in the 

intact group. 

Administration of cryopreserved placenta in conjunction with acute aseptic inflammation of 

peritoneum promotes enlargement of the overall thickness of jejunum wall that becomes apparent from day 

1 to day 5 of the experiment (Figure 2А). The comparison of this parameter with the periods of the 

experiment showed no reliability of difference. While comparing the parameter between day 1 and day 3 

and day 1 and day 5, the reliability of difference was observed in р<0,05. On day 7 a decrease in the overall 

thickness was noted. The comparison with the previous period showed that this reduction was insignificant 

(р>0,05). On day 10 this parameter significantly decreased, as compared with day 7 (р<0,05). From day 14 

to day 30 this parameter were decreasing, but reliability of difference was insignificant.  

The following changes have been found while comparing the parameter of the overall thickness of 

the wall with the similar one in the intact group. From day 1 to day 10 this parameter was significantly 

higher (р<0,05), and starting from day 14 to day 30 no significant difference from the intact group of 

animals was observed (р>0,05). 

The analysis of small intestine mucosa thickness parameter (Figure 2B) has shown its increase from 

day 1to day 5 of the experiment. The comparison between these periods revealed a significant reliability of 

difference between the day 1 and 3 and day 1 and 5 (p<0,05). On day 7 a decrease in mucosa thickness was 

noted. The comparison with day 5 showed that this reduction was insignificant. From day 10 to day 30 the 

decrease of this parameter was observed, though reliability of difference was insignificant between the 

periods. While comparing the parameter of mucosa thickness with the group of intact animals we have 

found that from day 2 to day 10 this parameter was significantly higher (р<0,05). Starting from day 14 to 

day 30 of the experiment the reliability of differences was insignificant.  

The analysis of morphometric parameter of the jejunum submucous layer thickness has revealed the 

increase of this parameter form day 1 to day 5 of the experiment. The comparison between the periods of 
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experiment showed insignificant reliability of difference. While comparing the day 1 and day 5, the 

reliability of difference (р<0,05) has been found. Starting from the day 7 this parameter was decreasing, as 

compared with day 5, but such reduction was insignificant. On day 10 we observed a significant decrease of 

the parameter, as compared with day 7. From day 14 to day 30 of the experiment no significant decrease of 

the parameter was noted between the periods of the experiment. The comparison of this parameter with the 

similar one in the intact group showed its significant increase on day 2-7. On day 10-30 no significant 

difference from the intact group was noted.  

The analysis of morphometric parameter of the ileum wall thickness (Figure 2A) of Group III has 

shown that it varied differently throughout the experiment. In this way, administration of cryopreserved 

placenta between the periods of the experiment in conjunction with acute aseptic inflammation of peritoneum 

promotes enlargement of the overall thickness of the ileum wall that becomes apparent from day 1 to day 3 

of the experiment with peak values on the 3-5 day, but the reliability of difference between them is 

insignificant. From day 5 to day 30 the overall thickness of the ileum wall reduced, but the reliability of 

difference between them was insignificant. The comparison with the intact group established that starting 

from day 1 the parameter increased, but no significant difference was noted. From day 2 to day 5 a 

significant growth of this parameter was observed, as compared with intact group (р<0,05). From day 7 a 

decrease of this parameter was noted, but, as compared with intact group, no reliability of difference 

between them was found; from day 10 to day 30 this parameter decreased and was within the values of the 

intact group.  

Statistical analysis of the ileum mucosa thickness (Figure 2B) between periods of the experiment has 

shown its variability throughout the experiment. Thus, from day 1 to day 3 it increased. On day 5 this 

parameter was maximally high, but while comparing it with the previous periods, no statistical difference 

between them was found. Starting from day 7 to day 14 thickness of mucous coat was reduced, but this 

reduction was insignificant, as compared with the previous period (р>0,05). Starting from day 21 to day 30 

insignificant decrease of this parameter was noted, too. The following dynamics was observed while 

comparing this parameter with the similar one in the intact group: on day 1 the parameter increased, but no 

significant difference between the groups was noted. From day 2 to day 5 of the experiment a significant 

increase of the parameter was detected, as compared with the intact group (р<0,05). Starting from day 7 to 

day 30 the parameter decreased, but no significant difference from the intact group was noted (р>0,05). 

The analysis of statistical data of the ileum submucous layer thickness between the periods of the 

experiment has revealed the following changes: the increase of the parameter already on day 1 of the 

experiment with subsequent growth up to day 5, reaching the peak value, but no significant difference 

between the periods of the experiment was noted (р>0,05). Starting from day 7 to day 14 submucous layer 

thinning was observed, but it was also insignificant. On day 21-30 the parameter was decreasing, but no 

significant difference between the periods of the experiment was noted. The comparison with the intact 

group revealed the following dynamics: on day 1 the parameter increased, but no significant difference 

between the groups was found. From day 2 to day 5 of the experiment a significant increase of the parameter 

was observed, as compared it with the intact group (р<0,05). Starting from day 7 and finishing on day 30 the 

parameter decreased, but no significant difference was noted.  
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Figure 1. Overall thickness of wall (A); thickness of duodenum, jejunum and ileum mucosa (B) in 

conjunction with acute aseptic inflammation of the peritoneum. 
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Figure 2. Overall thickness of wall (A); thickness of duodenum, jejunum and ileum mucosa (B) in 

transplantation of cryopreserved placenta in conjunction with acute aseptic inflammation of the 

peritoneum 

 

 

CONCLUSIONS  

The analysis of the parameters (overall thickness of wall, thickness of mucous coat and submucous 

layer) of three segments of small intestine (duodenum, jejunum and ileum) has shown that in simulated 

acute aseptic inflammation of the peritoneum the increase of studied parameters was noted on day 14 with 

subsequent decrease of these parameters to day 30. 

In transplantation of cryopreserved placenta in conjunction with acute aseptic inflammation of the 

peritoneum the increase of studied parameters with peak values on day 5-7 is observed. It should be noted 

that such increase is significant during the analysis of the parameters of duodenum and jejunum; reliability 

of difference in р<0,05. In the ileum this increase is insignificant. A decrease of values of these parameters 

occurs starting from day 7, and on day 21-30 they are within the values of the intact group.  
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