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Experimental fumonisin toxicosis and the effects of HammecoTox and 

Zeolitis on blood morphological and biochemical markers in rats. 

                                                    Suma R1,Swapna2  

 

Abstract 

In the article the peculiarities of the influence of fodder additives HammecoTox and Zeolit on the organism of rats under conditions of experimental 

chronic fumonisin toxicosis are given. The research was carried out under vivar- ium of State Scientific-Research Control Institute of Veterinary Medicinal 

Products and Feed Additives. In the experiment, 40 rats of body weight 165–170 g. were used. 4 groups were formed. First group of animals was control, 

in experimental II, III, and IV groups of animals chronic fumonisin toxicosis was reproduced. Rats were injected intragastrically daily of 90 mg of 

fumonisin per animal. After the manifestation of clinical signs of fumonisin toxicosis on the 21st day, animals of groups ІІІ-ІV began to feed fodder 

additives, respectively, rats from group III – HammecoTox, IV – Zeolit. After injection of fumonisin to experimental rats, the morpho- functional state of 

animals has been gradually changing since the first days. Clinical picture of fumonisin toxicosis in experimental rats at day 14 was manifested by dermo-

necrotic effect, it was observed redness and formation of crust on visible mucous membranes, nose, showed swelling and redness of the forelocks. After 

the analysis of the obtained results of hematological researches on the 14th day in rats of group II under the conditions of experi- mental fumonisin 

toxicosis, was revealed a probable increase in the number of leukocytes, was established a tendency for growth, the number of eosinophils, segmental 

neutrophils, as well as a decrease in the number of lymphocytes, monocytes, compared with the control group. In the analysis of leukograms was noted 

a tendency to shift the nucleus to the left. These results indicated the presence of inflammatory processes and reduced immune protection of the 

organism of animals in general. After using of feed additives of HammecoTox and Zeolit under conditions of fumonisin toxicosis, of particular note is the 

stabilization of hematological parameters, the content of hematocrit, the number of leukocytes, the increase in the content of eosinophils and 

lymphocytes, which reflects the activation of hematopoiesis in the organism of experimental animals and its protective factors. An increase in the urea 

content in these groups indicates the recovery of urea-synthesis and urea-excretory liver function. In general, for the period of the conducted searches, 

the effectiveness of both feed additives in the experimental fumonisin toxicosis has been established. However, it should be noted that more active 

processes of normalizing the clinical condition of experimental rats when using HammecoTox, which is due to the complex influence of the means on the 

organism of animals. 
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1. Introduction 

The nephrotoxic mycotoxin fumonisins are responsible 

for encephalomalacia and alterations to the blood's 

leukocyte composition (Fravalo et al., 2013; Guta, 2015; 

Guerre, 2015; Nleya et al., 2018). Cell membrane 

destruction caused by fumonisins is the first cause of liver 

and kidney failure in agricultural animals. Fumonisins are a 

common cause of motor disturbances and growth 

retardation in chickens, a condition known as the "toxic 

fodder syndrome" (Kim et al., 2013; Guta, 2016; Grenier et 

al., 2016).Using sorbents in combination with tainted feeds 

is the most effective way for detoxifying myco- toxins in 

cattle and poultry husbandry (Ruda and Vasianovych, 2012; 

Brezvyn et al., 2013). The latter lessen the mycotoxin's 

biological activity, lessen the toxin's absorption in the 

animal's digestive system, and shield the product from 

contamination (Kotsiumbas et al., 2010; Hoister et al., 

2013). It's worth noting that several effective therapeutic 

and preventative pharmaceuticals have recently been 

developed. We stress the need for ongoing research and 

development of enterosorbent-based preventative and 

therapy strategies. Although all sorbents absorb mycotoxins 

in some fashion, the efficiency of their effects varies. 
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remains the subject of sharp discussions of scientists 

(Berezovskyi et al., 2014). On the pages of various editions 

is constantly emphasized on the ability of sorbents to bind 

and remove from the body of animals mycotoxins, but none 

of these sorbents completely solves the problem, and ani- 

mals still feed damaged feeds with mycotoxins and accord- 

ing to the existing clinical picture, they are treated with 

antibiotics, as a consequence, in addition to existing prob- 

lems, other unwanted side effects are obtained. 

The foregoing has allowed us to determine the following 

areas of research of feed additives – sorbents of mineral 

origin. The purpose of our research was to investigate the 

influence of HammecoTox and Zeolit on the body of rats 

under the experimental fumonisin toxicosis. 

 

2. Materials and methods 

The research was carried out under vivarium of State 

Scientific-Research Control Institute of Veterinary 

Medicinal Products and Feed Additives. In the experiment, 

40 rats were used of body weight 165–170 g. 4 groups were 

formed. First – the group of animals served as control, in 

experimental II, III, and IV groups of animals was repro- 

duced chronic fumonisin toxicosis. Rats received daily in- 

travenous injection of 90 mg of fumonisin per animal. After 

the clinical signs of fumonisin toxicosis at day 21, animals 

of groups ІІІ–ІV began feeding feed additives, respectively, 

to the rats of group ІІІ – HammecoTox, ІV – Zeolitis 

(Fig. 1). 

During the experiment, observations were made of the 

behavior of animals, their clinical condition and death 

were shown. At the 14th and 21st day of the experiment 

rat were weighing and blood was collected for 

hematological, immu- nological and biochemical studies, 

by decapitation, under a slight, etheric anesthetic, 

following the position of the Euro- pean Convention for 

the Protection of Vertebrate Animals, which are used in 

experiments and other scientific purposes (Strasbourg, 

1986). 

 

   

Fig. 1. Rat. Toxin introduction in ІІ, ІІІ, ІV – groups. Preparation and Feeding of Feed Additives HammecoTox and Zeolite 
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After the blood samples were taken, all the rules of asep- sis 

and antiseptics were observed. It was carried out a patho- 

logic anatomical section, internal organs were selected for 

further research. 

In the stabilized blood, morphological parameters were 

investigated: the number of erythrocytes, leukocytes, hema- 

tocrit, hemoglobin levels in the blood were determined ne- 

felometrically by hemoglobin-cyanide method. The total 

amount of leukocytes and erythrocytes in the blood was 

examined on a Goryayev counting chamber network, The 

leukogram was derived on the basis of microscopy of blood 

smears with differential counting of various forms of leuko- 

cytes. To evaluate the functional activity of neutrophilic 

granulocytes, indicators were used which were determined 

by traditional methods: phagocytic activity, phagocytic 

index (intensity of phagocytosis). The evaluation of phago- 

cytosis in vitro was carried out after 30 min. after the start of 

incubation with the culture of microorganisms E. coli. The 

intensity of phagocytosis was judged by the index of phago- 

cytic index (Vlizlo et al., 2012). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Biochemical indicators: total protein, creatinine, urea, 

activity of AsAT, AlAT, alkaline phosphatase (AP), 

GGT,amylase in blood serum was determined using a semi- 

automatic analyzer (HumaLyzer 3000) (Vlizlo et al., 2012). 

The statistical processing of the results of 

experimental studies was carried out according to the 

program of statisti- cal data analysis package in Microsoft 

Exel-97. Student's t- criterion was used to determine the 

probability of differ- ences between the mean values. 
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3. Results and discussion 

Already since the first days of the introduction of fumonisin morpho-functional state of animals gradually changed. Clinical 

picture of fumonisin toxicosis in experi- mental rats at day 14 was manifested by dermo-necrotic effect, was observed redness 

and formation of crust on visi- ble mucous membranes, nose, was showed swelling and redness of the forelegs (Fig. 2). 

A characteristic feature of all 

experimental rats, in our 

experiment, were swelling in the 

area of hip joints with the 

subsequent formation of 

abscesses. (Fig. 3).

 

  

Fig. 2. Clinical manifestations of fumonisin toxicosis in rats of ІІ, ІІІ, ІV groups, formation of crust and hyperemia 

of visible mucous membranes 

 

  

 

 

Fig. 3. Manifestations of toxicosis in rats, edema in joints in animals of ІІ, ІІІ, ІV groups 
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After the pathologic-anatomical section of the dead ani- mals, 

hemorrhages of the thoracic muscles were detected. The 

obtained observation results during the experimental period 

are given in Table. 1 

For the 21st day of the experiment, rats of III and IV groups 

according to general clinical parameters, behavior, attitude 

to feed, water, condition of external mucous mem- branes, 

as well as function of the digestive tract, urinary system did 

not differ from the animals of the control group.

 

 
Table 1 

Clinical observations of rats during the experiment (M ± m, n = 40) 

 

Indexes 
 Animal Groups  

I control II toxin IІІ toxin +Х ІV toxin н+Ц 

Initial body weight, g 121.9 ± 2.7 123.1 ± 3.7 122.3 ± 7.1 120.9 ± 2.4 

Body weight at the end, g 122.0 ± 2.7 106.1 ± 1.7 120.4 ± 5.7 119.9 ± 3.3 

Body temperature, ºС 37.9 ± 0.1 36.5 ± 0.5 37.3 ± 0.3 37.5 ± 0.4 

Respiratory rate, movements / min. 127 ± 4 143 ± 9 130 ± 7 132 ± 2 

Disorders of the digestive tract absent diarrhea absent absent 

Pulse, movements / min. 57 ± 4 69 ± 9 58 ± 7 59 ± 2 

Inadvertent reactions absent depressed absent absent 

Animal death absent absent absent absent 

Analyzing the dynamics of weight indicators of internal 

organs was established, that in the 2nd group, when the 

weight of the body of animals was reduced, the mass of the 

internal organs of rats was also increased. The results of 

determining the coefficients of the mass of internal organs 

on the 14th day of use of the HammecoTox (H) and Zeolite 

(Z) sorbents are given in Table 2.As can be seen from the 

results of Table. 4 in rats of ex- perimental group II for 

fumonisin toxicosis were significant- ly higher coefficients 

of weight of liver, lungs, kidneys and spleen compared to 

control group. These digital data in the table are confirmed 

by visual studies of the internal organs, in particular, the 

spleen (Fig. 4). 
Table 2 

The coefficients of the mass of the internal organs of rats under conditions of fumonisin toxicosis at day 14 of the use of 

HammecoTox (H) and Zeolith (Z), (M ± m, n = 10) 

 

Organs 
 Animal Groups  

I control II toxin IІІ toxin+ H ІVtoxin+ Z 

Liver 33.9 ± 0.2 39.7 ± 1.3* 36.5 ± 1.5 37.5 ± 1.2 
Lungs 5.3 ± 0.3 9.3 ± 2.1* 8.0 ± 0.7* 8.4 ± 0.4* 

Heart 4.1 ± 1.3 3.5 ± 0.1* 2.9 ± 0.2** 3.6 ± 0.3 

Left kidney 2.7 ± 0.1 3.3 ± 0.2* 2.8 ± 0.1 3,1 ± 0,1 
Right kidney 2.5 ± 0.0 3.2 ± 0.3* 2.7 ± 0.1 2,9 ± 0,1 

Kidneys 2.6 ± 0.1 3.2 ±0.2* 2.7 ± 0.1 3,0 ± 0,1 

Spleen 4.2 ± 0.4 5.2 ± 0.5** 4.5 ± 0.5 3,4 ± 0,4 

Note: hereafter: * – P ≤ 0.05; ** – P ≤ 0.01 in comparison with control 

 
 

 
1 2 

Fig. 4. Spleen of animals of group II for fumonisin toxi- cosis. 2. Spleen of animals of group IV for use of Zeolite (Z) 
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Under these conditions, internal organs of the liver, kid- 

neys, spleen were not of typical form, flabby consistency, 

slurry of the pulp is excessive. On the section of the paren- 

chyma goes beyond the contours, indicating an increase in 

the organ in general. At the same time, in rats of III and IV 

groups, after appropriate application of the investigated feed 

additives Hammeco Tox (H) and Zeolite (Z), was observed 

a probable decrease in cardiac mass coefficients, which 

indicates the compensatory processes that occur in the body, 

under the conditions of toxicosis against the background of 

the effects of sorbents.In a comparative aspect, under the 

conditions of fumonisin toxicosis, the effects of 

HammecoTox (H) and Zeolite (Z) on the important 

parameters of homeostasis of the rat were car- ried out. The 

results of hematological studies are given in Table 3. After 

the analysis of the obtained results of hemato- logical 

research on the 14th day in the rats of group ІІ (Ta- ble 3) 

was found a probable increase in the number of leuko- cytes, 

established a tendency to increase, the number of eo- 

sinophils, segmental neutrophils, as well as a decrease in the 

number of lymphocytes, monocytes, compared with the con- 

trol group. In the analysis of leukograms was noted a tenden- 

cy to shift the nucleus to the left. These results indicated the 

presence of inflammatory processes and reduced immune 

protection of the organism of animals in general. 

 
Table 3 

Morphological parameters of blood of rats under conditions of fumonisin toxicosis at day 14 of use of HammecoTox (H) and 

Zeolite (Z), (M ± m, n = 10) 

 

Indexes 
 Animal Groups  

I control II toxin IІІ toxin+ H ІVtoxin+ Z 

Hemoglobin, g/l 131.2 ± 10.9 115.4 ± 5.0 133.0 ± 9.4 139.9 ± 0.1 

Erythrocytes, T/L 7.7 ± 0.1 9.4 ± 0.6 9.0 ± 1.2 7.9 ± 0.1 

Hematocrit % 31.6 ± 1.2 28.0 ± 0.6 35.6 ± 0.3 37.0 ± 1.5 

Leucocytes, g/l 8.0 ± 1.7 18.9 ± 1.5** 7.9 ± 0.4 9.0 ± 0.3 

Lymphocytes % 68.0 ± 1.1 56.0 ± 2.0 69.3 ± 0.7 71.3 ± 1.7 

Sticknuclei, % – 2.0 ± 0.0 – 1.3 ± 1.3 

Segmented nuclei,% 21.5 ± 7.2 30.7 ± 2.4 20.7 ± 0.7 24.0 ± 1.1 

Monocytes, % 1.3 ± 0.7 0.7 ± 0.7 1.3 ± 0.7 2.0 ± 1.1 

Eosinophils, % 2.0 ± 1.1 6.7 ± 0.7* 2.6 ± 1.3 1.3 ± 0.7 
 

 

 

At the same time, in the rats of groups III and IV, after 

the imposition of HammecoTox (H) and Zeolite (Z), these 

same indices were respectively close to the control group. 

In particular, was found a tendency to increase the num- ber 

of erythrocytes, lymphocytes and hematocrit levels compared 

to animals of the second group, indicating stimu- lation of the 

immune system. In particular, increasing the content of 

hemoglobin has a positive value, given the inten- sification of 

the processes of oxygen supplying the basic systems of vital 

activity of the organism. After analysis of leukocytes in the 

above-mentioned groups, the morphologi- cal parameters of 

blood did not go beyond the limits of physiological values 

and were close to the control animals. Their normalization 

indicates the state of inhibition of the inflammatory process, 

the enhancement of the activity of immune protection of the 

animal organism and the im- provement of the clinical 

condition. Obviously, the stimula- tory effect on the 

investigated parameters of hemopoiesis is due to the high 

biological action of the elements, which are part of the 

mineral feed supplement, which have a beneficial effect on 

the strengthening of the respiratory function, pro- mote the 

flow of oxygen and intensify oxidation-reduction processes, 

as a result – the activation of metabolic processes and energy. 

Reactions that occur in the background of toxicosis are 

caused by selective tropism on various tissues of the body, 

resulting in neuro-, hepatotoxic and nephrotoxic reactions. 

Diagnosing such changes can be done after comprehensive 
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study taking into account biochemical changes. The results of biochemical studies of blood in rats are shown in Ta- ble. 4. 

 
Table 4 

Biochemical parameters of blood serum of rats for 14 days against the background of toxicosis and under conditions of use of 
HammecoTox (H) and Zeolite (Z), (M ± m, n = 10) 

 

Indexes 
                     Animal Groups   

I control II toxin IІІ toxin+ H ІVtoxin+ Z 

Total protein g/l 79.6 ± 1.4 63.3 ± 1.5* 81.8 ± 2.7 78.7 ± 4.7 
AlAt, un/l 74.03 ± 4.2 66.2 ± 6.5 70.1 ± 2.22 69.0 ± 8.4 

AsAt, un/l 226.9 ± 24.8 439.4 ± 31.2* 235.4 ± 38.1 337.9 ± 34.5 

Lf, un/l 290,8 ± 21.9 275.1 ± 19.5 291.7 ± 9.1 253.9 ± 70.8 
GGT, un/l 2.0 ± 1.0 3.0 ± 0.2* 1.9 ± 0.3 2.3 ± 1.0 

FAN, % 26.6 ± 1.1 22.3 ± 4.3 32.7 ± 5.1 35.2 ± 5.8 

FI, m.t/neutr. 12.6 ± 1.1 9.9 ± 1.0 13.5 ± 0.6 13.4 ± 0.5 

Urea, mol/l 5.6 ± 0.6 7.1 ± 0.5 4.9 ± 0.7 5.3 ± 0.7 
Creatinine, μmol/l 93.9 ± 2.6 111.4 ± 0.8* 85.0 ± 0.0 86.9 ± 3.2 

Amylase, un/l 1715 ± 80.7 2038 ± 44.8 1807.7 ± 81.0 1769.7 ± 31.8 
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As the data indicates after the experiment (Table 4), in 

the body of rats of experimental groups, which were fed 

feed additives with food for a period of 14 days, the pro- 

cesses of transamination from alanine and aspartic acids 

took place at different intensities. In particular, in blood 

serum of rats of group III, the indicators were normalized 

and were approached the control group, and in rats of group 

IV was detected higher activity of AsAT, compared to the 

animals of the control group. 

Taking into account that the activity of aminotransferas- 

es in the blood is related to their participation in the process- 

es of protein synthesis, the use of free amino acids in the 

energy and plastic processes in the tissues of an organism 

that is intensively growing, the detected changes in the ac- 

tivity of enzymes confirm the activating effect of feed addi- 

tives on the processes of intensification of the reamination 

of free amino acids, and, consequently, on the growth and 

development of animals. When evaluating the activity of 

AsAT, AlAT and AP, activity of transaminases decreased in 

both experimental groups, while the indicators of AP activi- 

ty did not undergo significant changes. There was a tenden- 

cy to increase AsAT in rats of group IV compared with the 

control group, but, considering allowable fluctuations of the 

indexes of investigated enzymes, it can be assumed that they 

are not beyond the magnitude of physiological boundaries 

(Khariv et al., 2016; Guta, 2016; Gutyj et al., 2017). 

The higher activity of AsAT and AlAT in rats of group 

ІІ was established, it may indicate increased permeability of 

cells under the influence of fumonisin, which directly 

affects the membrane, possibly breaking their structural 

compo- nents. 

The established dynamics of activity of investigated 

en- zymes in rats of groups III and IV indicates the 

stability of membrane structures of hepatocytes and 

indicates the posi- tive functionality of the liver in the use 

of these agents, the restoration of the structure of 

hepatocyte membranes and the absence of their 

hepatotoxic effects on the body. The activi- ty of enzymes 

indicates the preservation of the liver's protein synthesis 

function and the absence of degradation of hepato- cyte 

membranes. 

Regarding the urea and creatinine content in blood 

serum of rats of group III and IV, no significant 

differences were found between the experimental and 

control groups. 

The concentration of creatinine and urea in animals of 

the second group exceeded the physiological values, 

which was a clinical sign of the development of 

inflammatory process in the body of rats against the 

background of toxico- sis. The biochemical picture of 

blood serum was confirmed by pathological and 

anatomical changes, in particular, on the autopsy it is 

visible that the kidneys are of dark cherry color, the border 

between the cortical and brain zone is erased. All changes 

in the kidneys indicate a violation of the function of 

filtration and absorption, as well as from the side of the 

liver, which was dark cherry color with multiple 

hemorrhag- es, and inflammatory points (Fig. 5). 

 

 

 

 

 

  
Liver, multiple point hemorrhages The kidneys are hyperemic, the border between the 

cortical and the brain is erased 

Fig. 5. Internal organs of rats of group ІІ on the 14th day of fumonisin toxicosis 

 

 

As to the indicators that characterize the immuno- 

physiological status, then on the 14th day of application of 

HammecoTox (H) and Zeolite (Z), in all experimental groups a 

positive trend was observed for the increase of the total amount 

of serum protein and its albumin fraction, indicating the intensi- 

ty of protein metabolism in the rat (Table 5). 

Analysis of cell-level indices of nonspecific resistance 

showed that in animals under conditions of toxicosis and 

after application of feed additives at 14 days, phagocytic 

activity of neutrophils and phagocytic index increased, indi 

cating changes in the immune system of animals. When in 

rats of group 2, the syndrome of “lazy phagocytes” was 

noted, indicating the inhibition of the immune system. Tak- 

ing into account the studied blood parameters, it can be 

argued that the applied feed additives did not show immuno- 

suppressive effects on the body of rats. In general, there was 

moderate activation of the cellular level of animal immunity, 

which in general had a positive effect on the course of 

fumonisinotoxicosis and improved the clinical status of rats. 
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Table 5 

Indices of immunophysiological status of rats under conditions of toxicity for 14 days with the use of feed additives 

(M ± m, n = 10) 

 

Indexes 
 Animal Groups  

I control II toxin IІІ toxin+ H ІVtoxin+ Z 

Albumin, % 52.03 ± 1.8 38.9 ± 2.4* 48.3 ± 2.1 49.0 ± 1.5 

α1-globulin, % 3.9 ± 0.5 5.6 ± 0.7* 8.1 ± 0.2* 8.1 ± 0.2* 

α2-globulin, % 7.1 ± 0.8 7.1 ± 0.1 12.4 ± 1.4* 12.4 ± 1.4* 
β-globulin, % 17.9 ± 1.3 18.8 ± 0.3 27.4 ± 2.5* 27.4 ± 2.4* 
γ-globulin,% 19.1 ± 2.3 19.6 ± 1.7 16.3 ± 2.1 16.3 ± 2.0 

     
 

In the protein spectrum of blood serum of rats, a slight 

decrease in the albumin fraction in all experimental groups 

was established. Under conditions of application of 

Hammeco Tox and Zeolite in the blood serum of experi- 

mental animals, a gradual increase in albumin content was 

observed, which had a positive prognostic value and showed 

improvement in the clinical condition of animals. Growth of 

globulin fractions in animals of these groups indicates the 

stimulation of immune defense functions. 

Reducing the total protein content during fumonisin tox- 

icosis indicates the development of protein metabolism 

disturbances in the body of animals. The low albumin con- 

tent in the experimental groups, as well as the low ratio of 

albumin/globulin fractions, indicates the clinical signs of 

impairment of the functioning of the digestive system of 

investigated animals, which is also confirmed in the autop- 

sy. Obviously, in this process, there were functional changes 

in the liver of investigated animals. In particular, increased 

activity of the AsAT enzyme indicates a violation of the 

integrity of the liver cells (Gutyj et al., 2018). This is espe- 

cially true in animals of the second experimental group, as 

evidenced by an increase in GGT activity, which reflects the 

state of the liver and hepatobiliary tract. 

 

4. Conclusions 

After use of feed additives of HammecoTox and Zeolite 

under conditions of fumonisin toxicosis, especially should 

be noted the stabilization of hematological parameters, the 

content of hematocrit, the number of leukocytes, the in- 

crease in the content of eosinophils and lymphocytes, which 

reflects the activation of hematopoesis in the organism of 

experimental animals and its protective factors. An increase 

in the urea content in these groups indicates the recovery of 

urea-synthesis and urea-excretory liver function. 

In general, during the period of the conducted searches, 

the effectiveness of both feed additives in the experimental 

fumonisin toxicosis was established, and noted more active 

processes of normalization of the clinical condition of ex- 

perimental rats after use of HammecoTox, due to the com- 

plex influence of the agent on the organism of animals. 

Comparative preclinical tests have shown that the effec- 

tiveness of the feed additive Zeolite is slightly inferior to 

Hammeco To 
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