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ABSTRACT 

The work represents the data from experimental research on the influence of the Trametin preparation, which is based on the 

products of the xylotrophe - fungi Trametes submerged cultivation, on the level of primary and intermediary products of lipid 

peroxidation in the animal blood serum during experimental colibacteriosis modelling. The data received indicates its significant 
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antioxidant activity in comparison with the activity of the Intestevit probiotic preparation and consequently there is a possibility of 

wider use of preparation based on xylotrophe fungus Trametes against several pathological processes. 

 

Keywords: Basidiomycetes, Antioxidant properties, Gastrointestinal Diseases, Lipid Peroxidation  

 

Abbreviations: RAS – Russian Academy of Sciences, NPK – Scientific and Production Company, ETC – European Treaty 

Community, FGBI – Federal Governmental Budget, Institution, CD - conjugated dienes, TBA - thiobarbituric acid, LPO - lipid 

peroxidation, AOA - antioxidant activity, AWM - average weight molecules, c. u. – conditional units 

 

 

INTRODUCTION 

Basidiomycetes are producers of a variety of biologically active substances: proteins, lipids, polysaccharides, organic acids, 

enzymes, vitamins, alkaloids (Belova, 1993; Gorshina et al., 2004; Chkhenkeli, 2006). Increasing attention of researchers is paid to the 

study of mechanisms of their influence on the human body and animals, including the study of their anti - oxidant activity (Li, 2005; 

Matsuzava, 2010; Nakamura еt al., 2003; Wei еt al., 2009; Yusoo, 2002). Fungi of the genus Trametes, as has been shown in earlier 

studies, synthesize substances with antioxidant effect: triterpene compounds, exopolysaccharides, etc., which are identified in the 

analytical studies, both in the mycelium of the fungus and in its culture fluid (Oleshko, Babitskaya, 1991; Fedorov, Chastov, 2005; 

Feofilova, 1998; Chkhenkeli et al., 2009; Chkhenkeli et al., 2010; Chkhenkeli et al., 2006). In this regard, the study the antioxidant 

activity of the preparation trametin obtained on the basis of the products of liquid-phase culture of the fungus Trametes pubescens 

(Shumach.: Fr.) Pilat. strain 0663 – causative of white wood rot from the Collection of the Botanical Institute of V.L. Komarov RAS 

(St. - Petersburg) and used in veterinary medicine (Habriev, 2005; Stepanova et al., 2004; Chkhenkeli, 2006; Chkhenkeli et al., 2009) 

for the prevention of massive gastrointestinal diseases. 

Substantial interest as a promising antioxidant complex draws probiotic preparation Intestevit based on microorganism cultures 

Bifidobacterium globosum, Enterococcus faecium, Bacillus subtilis production NPK ''Center for Medical - Veterinary Environmental 

Studies '' (Blagoveshchensk, Russia), which can also be used for prevention of intestinal infections in calves of dairy period. 

The aim of this work was to study the comparative antioxidant activity of drugs trametin obtained on the basis of the fungus T. 

pubescens, and Intestevit in modeling experimental colibacteriossis. 

 

MATERIALS AND METHODS 

Experiments were performed on mature white non-pedigree rats weighing 180.5  10.6 g, kept in the vivarium of anatomy, 

physiology and microbiology chair on the standard diet. Investigations were carried out in compliance with the rules of laboratory 

practice in the conduct of preclinical studies in Russia (Oleshko, Babitskaya, 1991), as well as "the international recommendations of 

the European Convention for the protection of vertebrate animals used for experimental and other scientific purposes" (ETC № 126, 

1986). 

Modeling colibacillosis in rats was performed by intradermal administration to 1 ml of a suspension of biomass (in saline) of 

Escherichia coli pathogenic strain TI (1 billion microbial cells) isolated from pathological material in FGBI "Irkutsk Interregional 

Veterinary Laboratory" (Menshchikova, 2008). 

6 groups were formed with 8 animals in each: 1) intact animals, 2) infected rat 3) rats which were given orally three times 

trametin 250 mg per 1 kg body weight for 3 days, then were infected and medication was given for 5 days in a same dose of study 

4) infected animals being given trametin per os for 8 days 5) rats that before and after infection were treated orally by intestevit (3 

and 5 days) at a dose of 5 mg per kg of body weight; 6 ) infected animals, which were orally given intestevit for 8 days. 

After completion of the experiment the rats were killed by the dislocation of the head, the blood was collected, in the serum of 

which the primary content (conjugated dienes, CD) and secondary intermediates (TBK - active products) (Pershin, 1971) of lipid 

peroxidation (LPO) were determined. In addition, total value of antioxidant activity (AOA) and vitamin E in the serum were 

measured (Zhukova and Tanygin, 2008). To investigate the mechanism of disorder of LPO - AOA at colibacteriosis and its 

correction with known preparation and the one being examined concentration of lactic and citric acids in the serum was 

additionally measured (Krasnopolskaya et al., 2004), as well as the content of serum iron (Zhukova and Tanygin, 2008) and the 

average weight molecules (AWM) (Zenkov et al., 2001). 

Statistical processing of the experimental results and evaluation of the reliability was conducted according to the Student t-test 

for a probability level of at least 95% with the use of the software package Microsoft Excel 97. 
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RESULTS 

As it can be seen from the results shown in Table 1, bacterial infection causes marked changes in the intensity of free radical 

processes, which is reflected in a statistically significant increase in the concentration of conjugated diene units and TBA- active 

products (2.17 and 2.91 times respectively) as compared with those in the group of intact animals. Such a reaction of the whole 

organism on introduction of the infectious agent is in good agreement with the data of domestic and world literature indicating the 

increased generation of reactive oxygen species, particularly superoxide anion radical in the respiratory burst, which occurs as a 

response of macrophages and neutrophils to the introduction of the infectious agent (Shakhov, 2010). 

According to this table, the treatment of bacterial infections of experimental preparation trametin almost completely normalized 

the value of CD and TBA-active products (in particular in the 4th test group) while when using intestevit in these experiments the 

observed reduction in the levels of these parameters is still higher than those in the group of intact animals (P < 0.05). 

In the study in overall AOA and vitamin E as an essential component of this system, in conditions of infection (Table 1) their 

statistically significant reduction has been shown compared with the corresponding values in healthy animals. Comparing these 

results with data on indicators of LPO, one can make an unambiguous conclusion that animals infected with a pathogenic strain of 

Escherichia coli, are in a state of oxidative stress, which in this case is characterized not only by activation of LPO, but inhibition of 

the antioxidant defense system. 

Analysis of factors of antioxidant protection in these experiments show (Table 1) that high efficiency in maintaining the redox 

state of the organism from infected animals has trametin; intestevit also has some protective properties that are identified in the 5th 

group of experiments, i.e. when prophylactic and therapeutic effects were combined. 

To reveal the mechanisms of antioxidant action of preparations studied, we carried out additional studies that showed (Table 2) 

that lactic acid content in the blood serum of experimental animals infected with Escherichia coli bacterial infection (P < 0.05) 

increased 3.0 times and the concentration of citrate reduced 2.1 times ( P < 0.05 ) compared with the corresponding values in the 

intact series. 

According to modern concepts, such a combination of concentration of lactic acid and citric acid indicates a shift of exchange 

with hypoxic acidification of the internal environment by type of metabolic acidosis. 

 

Table 1 

Effect of preparations trametin and intestevit on parameters POL-AOP system during modeling of colibacteriosis in 

experimental animals, М ± m 

Experiment

al groups* 

LPO – AOD system parameters 

CD, µmol/L  

TBA- active products, 

µmol/L 
AOA, c. u. 

Vit E, 

µmol/L 

1 1.32 ± 0.08 1.08 ± 0.06 15.6 ± 1.2 8.35 ± 0.66 

2 2.87 ± 0.21 3.14 ± 0.26 7.3 ± 0.4 5.21 ± 0.39 

3 1.47 ± 0.10 1.36 ± 0.12 16.8 ± 1.9 9.06 ± 0.74 

4 1.54 ± 0.12 1.01 ± 0.09 17.9 ± 1.9 8.01 ± 0.62 

5 1.76 ± 0.10 1.90 ± 0.13 13.5 ± 0.9 8.06 ± 0.70 

6 2.09 ± 0.18 2.45 ± 0.11 11.5 ± 0.8 6.05 ± 0.52 

* description of the experimental groups is given in the text 

 

 

 Table 2  

Effect of trametin and intestevit on biochemical indicators of blood serum in experimental colibacteriosis infection, M±m 

Experimental 

groups* 

Indicators 

Lactate, 

µmol/L 
Citrate, µmol/L Iron, µmol/L 

AWM, 

E254 

1 1.24 ± 0.09 149 ± 12 15.5 ± 1.1 0.305 ± 0.008 

2 3.73 ± 0.29 70 ± 7 23.4 ± 1.8 0.524 ± 0.016 

3 1.09 ± 0.12 121 ± 10 17.2 ± 1.7 0.310 ± 0.011 

4 1.03 ± 0.12 137 ± 8 18.8 ± 1.5 0.287 ± 0.010 
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5 2.07 ± 0.17 107 ± 11 17.5 ± 0.9 0.375 ± 0.017 

6 2.69 ± 0.16 120 ± 14 20.7 ± 1.2 0.409 ± 0.020 

* description of the experimental groups is given in the text 

 

DISCUSSION 

The evidence of the metabolic acidosis with an infectious process is the increase of the concentration of iron in the blood serum of 

infected animals by 50.1 % (P < 0.05 ), which at an acidic pH value leaves the ferritin depot, activating free radical processes 

(Kondrakhin, 2004), including increase of the level of lipid peroxidation already mentioned by us. 

When modeling a bacterial infection we observed the increase in average molecular weight (for E254), which always accompanies 

the infection process, as one of its metabolic markers (Buinov and Vlasov, 1994). Furthermore, it has recently been found that 

between the AWM and the content of TBA-active products, in a state of oxidative stress, there is an almost linear dependence 

(Portyanaya, 1990). 

Thus, the metabolism of active infection in experimental animals characterized by a marked exchange shift towards hypoxic 

conditions, which is accompanied by acidification of the internal environment, the output of iron from ferritin and subsequent 

activation of LPO processes, as well as increasing the concentration of AWM as a marker of endogenous intoxication and 

peroxidation of lipids. 

Using the trametin preparation obtained from basidiomycetes prevents development of lactic acidosis caused by infection and 

reduction of the concentration of citric acid content in the serum which is formed aerobically in the cycle of three - carboxylic acids 

(Table 2). This naturally prevents accumulation of serum iron which is one of the trigger factors of free radical processes, which 

explains the stable level of lipid peroxidation products and the degree of endogenous intoxication when using this preparation. 

The results obtained in the present series of studies confirm the data obtained in the study of the components of LPO and AOA 

system that indicate that (Table 2) intestevit is a less efficient antioxidant complex as compared with the preparation Levan-2. In this 

respect, our data are in good agreement with the already mentioned results of other studies that basidiomycetes secrete triterpenes, 

polyphenols and other compounds with antioxidant activity into the surrounding environment (Gorshina et al., 2004). It should 

also be noted that the content of lactic acid and citric acid, serum iron and AWM in serum of experimental animals using intestevit, 

although differing from the corresponding level of the parameters studied in infected animals, does not reach the values established 

for trametin. In addition, as shown by our special studies, the preparation trametin exceeds intestevit by their positive impact on 

hematological parameters, protein and carbohydrate metabolism.  

 

CONCLUSION 

Thus, while modelling experimental colibacteriosis in rats a significant decrease in the content of some primary and intermediates 

in the serum was observed when using the preparation trametin obtained on the basis of the liquid-phase fermentation product of 

the fungus - xylotrophe T. pubescens. This testifies to its antioxidant activity, and, consequently, to an wider use of the preparation in 

various pathological processes. Studied as a comparator preparation intestevit also shows the antioxidant effect in these conditions, 

but it is quantitatively less significant compared to trametin. 

 

SUMMARY OF RESEARCH 

1. When simulating experimental colibacteriosis in rats a significant reduction in the primary and intermediate products in serum 

has been observed while using the medicine trametin obtained by liquid-phase products of fermentation of the xylotrophe fungus 

T. pubescens.  

2. This indicates its significant antioxidant activity, and, consequently, the possibility to enhance the range of the use of a drug for 

the treatment of various pathological processes.  

3. Intestevit researched as a comparator drug also manifests the antioxidant effect in these conditions, but it is quantitatively less 

significant compared to Trametin. 

 

FUTURE ISSUES 

I believe that many researchers in the field of veterinary science and medicine have to pay attention to the unique properties of 

xylotrophe fungi of Trametes kind. The antioxidant properties explored in this paper, can significantly expand the range of 

applications of medicine based on wood-destroying fungi T. pubescens. 



                                                                                                                      

 
www.discoveryjournals.org     OPEN ACCESS 

 

ARTICLE ANALYSIS 

P
ag

e5
 

DISCLOSURE STATEMENT 

There is no special support from the Ministry of Agriculture of the Russian Federation.  

 

AKNOWLEDGMENT 

The authors thank MD, Professor B.Ya. Vlasov for methodological assistance in conducting these studies. 

 

Funding: This study has not received any external funding. 

 

Conflict of Interest: The authors declare that there are no conflicts of interests. 

 

Data and materials availability: All data associated with this study are present in the paper. 

 

RREEFFEERREENNCCEE  

1. Belova NV. Basidiomycetes - Sources of biologically active. 

Rast. resursy. 1991; 2: 8-18. 

2. Benamira M, Marnett LJ. The lipid peroxidation product 4-

hydroxynonenal is potent inductor of SOS response. Mutat. 

Res. 1992; 293: 1-10.  

3. Buinov BB, Vlasov, BYa. Method of differential diagnosis of 

euthyroid and toxic goiter. Certificate of Authorship USSR. 

1992. № 1797349, DSP. 

4. Chkhenkeli VA, Chkhenkeli LG. Some biomedical aspects of 

the study of biologically active substances if basidiomycete 

Trametes pubescens (Shumach.) Pilat. Vestn. IrGSKHA. 2008; 

31: 64 - 81. 

5. Chkhenkeli VA, Ogarkov BN, Chkhenkeli, GD, Ogarkova 

GR, Samusenok, LV. Composition and biological activity of 

extracellular polysaccharides of xylotrophic basidiomycetes. 

Sib. med. journal. 2006; 8: 70-72. 

6. Chkhenkeli VA, Tikhonov VL, Shkil NA. Preparation and 

use of veterinary drugs on the basis of wood-destroying 

fungi of the genus Trametes: guidelines. Irkutsk. 2009. 

7. Chkhenkeli VA, Tikhonov VL, Shkil NA. System of 

measures for prevention and treatment of gastro - intestinal 

diseases of calves in the Irkutsk region: guidelines. Irkutsk. 

2010. 

8. Chkhenkeli, VA. Biologically active substances Coriolus 

pubescens (Shum.: Fr.) Quel. and their use. Monograph. 

Novosibirsk. 2006 

9. Fedorov YN, Chastov AA. Etiological structure and 

immunoprophylaxis of gastrointestinal diseases of calves in 

the early postnatal period. Mat. of Intern. conf. dedicated to 

80th anniversary of the Samara Nieves RAAS. 2009: 506-512. 

10. Feinendegen LE. Reactive oxygen species in cell responses 

to toxic agents. Hum. and Exp. Toxicol. 2000; 2: 85-90.  

11. Feofilova EP. Modern trends in the study of biologically 

active substances fungi (review). Appl. biochem. and 

microbial. 1998; 34(6): 597-608. 

12. Gorshina ES, Rousinova TV, Larks VA (2004). Biotech drugs 

medicinal fungi of the genus Trametes. Usp. sovr. Estestv. 

2004; 1(6): 117-118. 

13. Habriev RW. Manual on experimental (preclinical) study of 

new pharmacological substances. 2005. 

14. Kondrakhin IP, Arhipov AV, Levchenko VI, Talanov GA, 

Frolov LA, Novikov VE. Methods of veterinary clinical 

laboratory diagnostics. Directory. 2004. 

15. Krasnopolskaya LM, Belitsky IV, Antimonov AV, Soboleva 

NYu (2004). Strategy of optimization of methods for 

culturing the medical fungi. Anthology: Medical Mycology. 

Mat. 2nd All-Russia. Congress on medical Mycology. 2004. 

3: 222-224. 

16. Li L; Ng TB, Zhao L, Ming F, Chen RR (2005). Correlation of 

Antioxidant Activity with Content of Phenolics in Extracts 

from the Culinary Medicinal Abalone Mushroom Pleurotus 

abalones Han Chen et Chen (Agaricomycetideae). Int. J. 

Med. Mush. 2005; 7(2): 344. 

17. Matsuzava T. Studies on Antioxidant of Culinary Medicinal 

Bunashimeji Mushroom Hypsizygus marmoreus (Peck) Bigel. 

Agaricomycetideae. Int. J. Med. Mush. 2010; 8(13): 245-250.  

18. Menshchikova EB, Zenkov N, Lankin VZ, Bondar IA, 

Trufakin VA. Oxidative stress. Pathological conditions and 

diseases. 2008 

19. Nakamura T, Akiyava Y, Matsugo S, Usuda Y (2003). 

Purification of as an Antioxidant from Submereged Culture 

Mycelia of Phellinus linteus (Berk. et Curerst.) Teng 

(Aphylloromycetideae). Int. J. Med. Mush. 2003; 5(2): 6. 

20. Oleshko VS, Babitskaya VG. Aminoacid and fractional 

composition of proteins of fungal origin. Mycologist. and 

plant pathologist. 1991; 25(3): 233 -239. 

21. Pershin GN. Methods of Experimental Chemotherapy. 1971. 

22. Portyanaya NI, Osipenko VG, Moskadynova PA, 

Novohatskiy NK, Gushina AA, Yarnyak YI, Dobrolyubov 

BA. Biochemical studies in toxicological experiment. 1990. 

23. Prokhorova MI. Methods for biochemical studies (lipid and 

energy metabolism). 1982. 



                                                                                                                      

 
www.discoveryjournals.org     OPEN ACCESS 

 

ARTICLE ANALYSIS 

P
ag

e6
 

24. Shakhov AG; Masyanov YN; Sashnina LY, Zolotarev AI. 

Immune status of calves with diarrhea syndrome of 

infectious etiology (E. coli). Vet. pathologist. 2010; 1: 35-39. 

25. Stepanova IP, Dmitrieva LD, Patyukov AG, Mugak VV and 

Koneva IV. The relationship between lipid peroxidation and 

content of low and medium molecular weight in 

intoxication of animals with acetaldehyde. S/h Biolog. 2004 

6: 16-19. 

26. Wei SJPFG, Helsper LJ. Van Griensen LD. Phenolic 

Compouns Present in Medicinal Mushroom Extracts 

generate Reactive Oxygen Species in Human Cells In Vitro. 

Int. J. Med. Mush. 2008; 10(1): 1-13. 

27. Yusoo S, Yutaka T, Minoru T. Triterpenoids, Steroids and a 

New Sesquiterpens from Inonotus obliquus (Pres.: Fr.) Pilat. 

Int. J. Med. Mush. 2002; 4 (2): 8. 

28. Zenkov NK, Lankin VZ and Menshikov EB. Oxidative 

stress. Biochemical and pathophysiological aspects. M: 

Nauka - Interperiodica. 2001. 

29. Zhukova LA, Tanygin SV. Concentration of middle 

molecules in the blood serum of newborn calves as an 

indicator organism for dyspepsia autointoxication. Vestn. 

Kurskoy GSHA. 2008; 3: 24-26. 

 


