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Abstract

Th e eff ects of nonsteroidal mycotoxin zearalenone on the lymphoid tissue of thymus in a 

sense of investigating the subacute toxicity Wistar-albino rats have been examined in the 

course of the study. We analyzed  rats’ specimens of both gender, treated with three dos-

age levels:  ,;  and  mg/kg of body weight, after oral submission of the compound, and 

observed during three diff erent time intervals:  ,  and  days. Microscopically was semi-

quntitatively determined lymphophagocytosis (apoptosis) and cortical thymic cellularity. It 

was percepted statistically signifi cant growth of lymphophagocytosis compared to a dosage 

(p<,), as well as combination of dosage and interval (p<,), while gender had no statisti-

cally signifi cant infl uence on tested parameter (p>,). Changes in cortical thyme cellularity 

were not percepted. Eff ects of applied doses of zearalenone on the lymphoid tissue of thymus 

were very mild and in correlation with estrogenicity. Th ey are probably the  result of interac-

tion with estrogenic receptors.
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Introduction

An association of toxic fungal metabolites, so-called mycotoxins, with human and 

animal health has been made since bibliacal times when ergotism was suspected 

to be toxicosis that resulted from such mycotoxins (). Zearalenone ( F-toxin) is 

a naturally occurring estrogenic substance produced by various species of Fusar-

ium fungi growing on grains, mainly corn and hay exposed to high moistrure on 

storage, the cause of the numerous mycotoxicosis on the animal farms (,). Th e 

major eff ects are on reproduction, including reproductive organs and their func-
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tion, leading to hyperestrogenism (). Hormonal dys-

regulation and reproductive tract dissfunction were 

reported to be main eff ects of zearalenone (,). Th is 

could be related to its structure (Figure .) which  shows 

similarities with estrogenic steroids. The metabolism 

of zearalenone seems to occur essentially in the liver 

leading to alpha and beta zearalenol, the latter being 

not toxic, whereas alpha zearalenol  binds - times 

more than the parent compound  and  times more 

than beta zearalenol to estrogen receptors (). A helth 

risk to man has been reported, for example preco-

cious pubertal change in children in Puerto-Rico and 

high incidence of oesophageal cancer in Africa and in 

China due to zearalenone ingestion (, ). Zearalenone 

has been observed to possess tumor-promoting activ-

ity similar to that of estrogen and hypothetically can 

inducing proliferation and carcinogenesis in estrogen-

dependent tissues (). Little is known of the subacute 

eff ects of low concentrations of this mycotoxin, or their 

interaction with the immune system which my be im-

portant in pathogenesis of mycotoxicosis. Th e present 

study, therefore, was designed to evaluate the eff ects 

of zearalenone on the lymphoid tissue of the thymus.

Materials  and Methods

We have used  Wistar albino rats of both sexes, same 

litter, average weight of  g (±-). Treated group 

was presented with  experimental animals ( males 

and  females), diveded into three groups and six sub-

groups. Each treated group had a control group (six rats), 

in which sunfl ower oil was applied. After the euthanasia 

by eter’s anaesthesia, and routine necropsy, samples of 

thymic tissues, fi xed in buff ered  formalin, then de-

hydratated and fi t into paraffi  n blocks, sliced microtomi-

cally to a thickness of  microns each, fi xed on slides and 

stainded standardly with hematocsillin and eozin tech-

nique. Toxin zearelenon, produced by IMC, Chemical 

Group, INC. Terre Haute, in USA, with high level of pu-

rity, and which LD  is > mg/per kg of body weight 

for rats (), was used in the experiment. Samples of ex-

amined substance were obtained in form of powder, in a 

manualy closed bottle. Before applicaton, the substance 

was dissolved in sunfl ower oil (Oleum helianti). Com-

pound was adminisrated orally (by gastric sonda) dur-

ing correct time intervals, (-houred cycle) with three 

dosage levels:  ,; , and , mg/per kg of body weight 

and observed during  time intervals: ,  and  days.

QUANTIFICATION

Lymphofagocites were numbered by using objective 

fi elds enlarging x (Leitz Diaplan microscope) on  

randominized successive optic fi elds. First, mesurements 

on control rats were performed. For the control group, 

values didn’t exceed / hpf (eng.high-power fi elds: 

optic fi eld of great enlargment). Values obtained by this 

kind of mesurments were unanimously classified as:

• -absent

• -weak (to  lymphofagocites/ hpf)

• -moderate (from - lymphofagocites/ hpf)

• -emphasised (above  lymphofagocites/ hpf)

Th is investigation was done  respecting ethical standards 

stipulated in Helsinki Declaration.

Results

Our research has shown absence or presence of low de-

gree of lymphofagocitosis (apoptosis) in a group of rats 

(of both sexes) who obtained the lowest dose of exam-

ined substance (, mg/per kg of body weight), uninde-

pendently from time interval of administation (Figure ), 

and similar  fi nding has been percepted in control group 

of examined rats (phisiological form). In rats, to which 

zearalenon was applied in dose of  and  mg/per kg of 

body weight, statistically signifi cant growth of lympho-

phagocititosis was percepted (Figure ) in comparision 

to a dosage (p<,), and in combination of dosage and 

interval (p<,).  Th e diff erence  in reacting, in com-

parision to a  sex, had not been percepted, although it 

had been more emphasised in males (Graph ),  but 

without statisticall signifi cation. Measurement of corti-

cal thymic cellularity has not designated to a statistically 

significant retreat in comparision to a control group.
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Conclusion

.  Zearalenone induce lymphopgagocytosis (T cell apoptosis) on the lymphoid tissue of the rat’s thymus

.  Th e degree of induced T cell apoptosis is dose dependent, and of combination of dose/interval 

.   Tissue reaction does not show gender diff erences observed changes, applied doses 

does not cause a decrease  of cellurarity in a  sense of thymic atrophy

.   Observed changes correlate with estrogenocity 

Discussion 

Because of similarity with estrogen, most of former in-

vestigation of zearalenom was targeted to reproductive 

system or so called “estrogen dependent tissues”. Stud-

ies have shown that phytoestrogens and xsenoestrogens 

bind to estrogenic receptors (ER) but may  differ  in 

their abiality to induce cell proliferation and trigger ER-

regulated and products () To our knowledge and after 

a very extensive literature review, this is the fi rst report 

which describe changes on the  thymus of the rats after 

exposition to zearalenone. Induction of apoptosis in vivo 

is diffi  cult to detect because of rapid clearence of apop-

totic cells by phagocytic cells (). Histologically, cell 

death was observed as “apoptotic” bodies and lympho-

cyte phagocytosis by macrophages (“starry-sky” macro-

phages). Indirectlly, we have followed the degree of the 

apoptosis , by counting phagocyts with apoptotic bodies 

(lymhophagocytosis), so the values are relative, estima-

tion is partially rough, but satisfying to show capsular re-

gion and deep capsular cortex incidents. Our researche 

has shown signifi cant increase of lymphophagocytosis 

(apoptosis) compared to dose, dose and period in com-

bination, demonstrates satisfying a degree of accordance 

with recently published studies of estrogen eff ects to thy-

mic lymphoid tissue. Previous studies have shown that 

treatment with estrogens trigges thymic atrophy (,), 

However, the precise mechanism remains unclear, and 

many hypotheses have been proposed. Studies have sug-

gested that estrogens may induced thymic atrophy by af-

fecting prethymic stem cells in bone marrow or fetal liv-

er  (,). In contrast , other studies have demonstrated 

that estrogen alters intrathymic T-cell development (, 

). It has also been suggested that estrogen might aff ect 

lymphocytes indirectly by mediating estrogenic eff ects 

on thymic epithelial cells, which have higher expression 

of estrogen receptors (). Recent studies suggested that 

estrogen may trigger the death receptor pathway in vivo 

in T cells,  thereby  inducing apoptosis ( , ). Dur-

ing the investigation we used low doses of zearalenone, 

to simulate asymptomatic cases of food and food prod-

ucts  consummation.  Th e applied doses were suffi  cient 

to start apoptotic process but not to cause the decrease 

of cellularity in a sense of atrophy because this com-

pound has weaker infl uence on target tissues (- 

times) compared to estradiol (). Th e current study has 

signifi cant clinical impact in understanding the eff ects 

of the zearalenon  on the immune sysstem.  Th e ability 

of estrogen to induce apoptosis in fetal and adult thy-

mocytes can lead to alterations in the T-cell repertoire 

in such a way that the immune system may be more 

skewed to react strongly toward self-antigens and weak-

ly against foreign antigens. Such an immunomodulation 

can explain the increased susceptibility of estrogen-ex-

posed individuals to autoimmunity and cancer (). 

We believe that  zearalenon can cause simmilar eff ects.
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