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ABSTRACT

In several studies it has been concluded that th@rmiactors with regard to male subfertility or
infertility can be attributable to environmentattars, like mycotoxins, as frequently occurringtdig
toxins. In a pilot study we examined the subsequdfgct of T-2 toxin applied in high dose (4
mg/animal) for 3 days on the male reproductive gsses in rabbits. One day of T-2 toxin treatment
dramatically decreased voluntary feed intake wihilslo remained lower during the first 2 weeks after
the withdrawal of the toxin. Body weight gain okthontaminated rabbits decreased by 88% on days
17 and 29 compared to controls. The subsequenttedfeT-2 toxin applied to rabbits in high dose
manifested a decrease in sperm motility, an inergathe number of spermatozoa with morphological
abnormalities, and decrease in the testosteromd ésxen after 48 days following a 3-day long acute
toxicosis. In another study male rabbits were eggdde 0 (control), 0.05, 0.1 or 0.2 mg/animal/day T
2 toxin by gavage for 63 days. T-2 toxin in 0.1 amgd 0.2 daily doses significantly decreased feed
intake, which returned to normal values after tifeaRd &' week, respectively for each group. None
of the sperm quality parameters examined showedfisignt difference between groups, except the
ratio of spermatozoa with cytoplasmic droplets, alihincreased in animals treated with the highest
dose of T-2. The two lower doses applied via féed fhixed into the feed to get 0.33 and 0.66 ppm T
2 containing diets) had no significant effect oedi@ntake, body weight, and any spermatological
parameters. According to the results of the twawoltr experiments the two lower doses may be
tolerated by adult male rabbits without any detritabchanges in reproductive parameters.
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INTRODUCTION

Mycotoxins are of great economic, scientific andlpuhealth significance all over the world. They
are biologically active secondary fungal metabslifeund as contaminants of food- and feedstuff.
Fusaria are moulds predominantly producing two types ofcaotgxins: the non-estrogenic
trichothecene and the mycoestrogens including levaae and its zearalenol metabolites. These
fusariotoxins are frequently existing contaminadntsereal and other plant products (Scott, 19968. T
toxin is the most acute toxic compound among ttichoens: it inhibits protein, DNA and RNA
synthesis, alters cellular membrane functions, wdtites lipidperoxidation, it is cytotoxic and
immunotoxic and induces apoptosis (Scientific Cotteri on Food, SCF, 2001). While the toxic
effect on reproduction in females are quite welbwn, our knowledge about mechanisms of action
and the effects of certain mycotoxins on spermat@@al male reproduction is incomplete. The aim of
our studies was to examine the subsequent effetttoxin applied in high dose, and in case of
chronic exposure to low doses, on the male reptoduprocesses in rabbits.

MATERIALS AND METHODS
Three experiments were carried out. Pannon White nadbits (weight: 4050-4500 g, age: 9 month)
trained to ejaculate into an artificial vagina warged. The animals received a commercial diet

containing 10.3 MJ DE/kg, 15.5 % crude protein, %0crude fat and 14.7 % crude fibre. The
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feedstuffs provided were availakdel libitum and the rabbits also had free access to drinkiaigr
from weight-valve self-drinkers.

T-2 toxin was produced experimentally on corn doigd=usarium sporotrichioidestrain NRRL 3299
as described by Fodet al (2006). Exposed animals received 4 mg/animal/d&ytoxin by gavage
for 3 days (exp. 1), 0.05, 0.1 and 0.2 mg/animgl/@82 toxin for 63 days by gavage (exp. 2), while
0.33 and 0.66 ppm for 63 days in feed (exp. 3.plE4)

Table 1: Toxin exposure and sampling

Experiment Dose of T-2 Time of exposure  Toxin agadion Sampling time
1 4 mg/animal/day 3 days gavage 48 days after tthelkmwn of T-2
0.05,0.1 and 0.2
2 mg/animaliday 63 days gavage after 63 days of exposure
3 0.33 and 0.66 ppm 63 days in feed after 63 daggmosure

Every day the individual feed consumption was rdedr The body weight was measured weekly,
while animal health status was checked 3 timesya da

On the 5% (exp. 1) or 63 day (exp. 2 and 3) of the experiment semen wdsatetl and the GnRH-
challenge test was carried out. The levels of ststone hormone were determined from blood
samples collected from the marginal ear vein juirgo GnRH-analogue injection (O minutes) and
thereafter in the 2% 50", 75" 90" and 118 minute collections.

The experimental protocol was authorised by thedRolbain Safety and Animal Health Directorate of
the Somogy County Agricultural Office, under persio® number 23.1/02322/007/2008.

The following spermatological parameters were eaad: pH, concentration, morphology and
acrosomal integrity, as well as the total motilapd fast/slow forward motility of spermatozoa.
Testosterone concentration was determined withezidH-radioimmunoassay method.

All data were analysed by using the Multiway ANOY#focedure of SPSS (2002), version 10.0.

RESULTS AND DISCUSSION
Experiment .1.

One day of T-2 toxin treatment dramatically deceelagoluntary feed intake (by 27 % compared to
control, P<0.05) which remained low (P<0.05) durthg first 2 weeks after the withdrawal of the
toxin. Body weight gain of the contaminated rabbiésreased by 88 % on days 17 and 29 compared
to controls (P<0.05). No effect of toxin treatmevds detected on pH and quantity of the semen or
concentration of spermatozoa. The ratio of spermw@oshowing progressive forward motility
decreased from 65 to 53 % in the semen samplesxai treated animals compared to controls
(P>0.05). The ratio of spermatozoa with abnormal molpdly increased (P<0.05) in the ejaculates
collected from the toxin treated animals. T-2 togliecreased the basic testosterone level by 45 %
compared to control (P<0.01) and resulted in lowPx0.05) GnRH induced testosterone
concentration (Figure 1).

Experiment 2

In the first week T-2 toxin in 0.1 mg and 0.2 dailyses significantly decreased voluntary feed mtak
by 63 and 47 %, respectively, compared to cont@isthe second week even the lowest dose resulted
in a temporary decreased feed consumption, whilehin 3° week the feed refusal effect was
detectable only in the case of rabbits administetesl highest dose. After the"2week feed
consumption increased in the toxin treated aninzadd, no significant difference between groups was
observed from the"4week onwards, indicating adaptation to the toXiab{e 1).
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Figure 1: Basic testosterone concentration and GnRH indtestdsterone production
(Difference between control and T-2 groups, lefdignificance ** P<0.01, *P<0.05)

None of the sperm quality traits examined showegdicant difference between groups, except the
ratio of spermatozoa with cytoplasmic droplets,aihincreased by 320 % in animals treated with the
highest dose of T-2.

Table 1 Voluntary feed intake (g/day, me&®D)

Daily T-2 exposure (mg/animal) n=10/group

Week P
0 0.05 0.1 0.2
1 155+39° 118+40™ 98+32%° 734297 0.000
2 141+38° 98+322 93452 774252 0.002
3 139+39° 1224243 111+35% 83+33% 0.005
4 130431 121+11 129422 10130 NS
5 125+21 118+16 123+33 114+16 NS
6 154429 140+16 143+29 140428 NS
7 151+34 144421 152422 14029 NS
8 134425 117+14 133+29 130430 NS
9 128+18 128+19 133421 13028 NS
abp<0.05

No significant difference in basic testosteroneslavas observed, while the GnRH induced increase in
testosterone level was lower (P<0.05) in 0.2 mg tfeated animals. In the case of 0.1 mg dose the
increase in testosterone concentration was lowaar i control animals, (P<0.05), but from min 50’
the two groups did not differ significantly.

Experiment 3.

In the third experiment the two lower doses (0.08 @.1 mg/animal/day) were chosen and mixed into
the diet to examine if the animals consumed théntogntaminated feed or if a feed refusal effect
would be present. No difference in feed intake leefwgroups was registered. None of the sperm
quality parameters differed significantly in tred@nimals compared to the controls (Table 2). Beca
of 0.66 ppm T-2 concentration the GnRH induceddase in testosterone concentration was slightly
lower compared to control but differences weregsignificant.

An increased serotonin concentration is thoughtetéhle reason of the decreased or loss of appetite
due to T-2 (Smith, 1992). The lowest toxin concatidn in the bibliography which does not cause the
feed refusal phenomenon of T-2 (Fekete and Huszanikt993) is 0.01 mg/kg bw in rabbith). our
adult male rabbits 0.05 mg/animal (i.e. 0.01 mddkg caused only a slight and temporary
decrease in feed intake, whihurned to normal valuesithin a few days.

Table 2: Sperm quality parameters (me&D)

Parameters Daily T-2 exposure (mg/kg feed) n=10/group P
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0 0.33 0.66
Sperm cell count (10%/ml) 2134102 244+167 211+88 0.822
Normal morphology (%) 7712 7519 77+10 0.883
Retention of cytoplasmic droplets (%) 312 4+1.7 6+3.4 0.639
Motility (%) 7048 70+4 68+15 0.884

High concentration of T-2 resulted in decreased lityoind increase in the ratio of morphologically
abnormal cells, even 48 days after the exposurdiréct cytotoxic effect of T-2 toxin may be
considered as one of the mechanisms of actiondfdxin, since trichothecenes are toxic for activel
dividing cells. The subsequent effect of the toxias probably attributable to the observatitlin

et al, 1984), according to which, the cell types priilgaaffected must have been exposed to the toxin
28 days prior to the time of examinatiddecreased motility in the toxin treated group cantle
result of the impaired epididymal function as wele. maturation of spermatozoa, leading to an
impairment of sperm motility (Yeung, 1995; Parkins@009). This can be supported by the increase
of the ratio of cells with cytoplasmic droplets sad by 0.2 mg/animal dose in the chronic exposure.
All these effects could be detrimentally influencled the lowered testosterone production, since
androgens are known to play a pivotal role in #gutation of spermatogenesis (de Kretser and Kerr,
1994).

CONCLUSIONS

The subsequent effect of T-2 toxin applied to rebbi high dose manifested a decrease in sperm
motility, an increase in the number of spermato&ih morphological abnormalities, and a decrease
in the testosterone level even after 48 days fotigva 3-day long acute toxicosis. Adult male rabbit
may tolerate the concentration of 0.33 ppm (0.0%amgnal/day) T-2 toxin, without any significant
decay in sperm quality. The 0.2 mg/animal/day tokiad a pronounced feed refusal effect,
dramatically increased the ratio of spermatozoh aytoplasmic droplets, and reduced GnRH induced
testosterone production.

ACKNOWLEDGEMENTS

Research funded by the EU project TAMOP 4.2.1.B0DNV-2010-0002.

REFERENCES

de Kretser D.M., Kerr J.B. 1994. The cytology oftieedn: Knobil E., Neill J.D. (Eds.). The Physiology oégRoduction
Raven Press Ltd, New York, USA, 1117-1290.

Ettlin R.A., Bechter R., Lee |.P. Hodel C. 1984. Adgeof testicular toxicity induced by anticanceugs. In: Disease,
Metabolism and Reproduction in the Toxic Respondertays and Other Chemicalrchives of Toxicolog{Suppl.
7), 151-154

Fekete S., Huszenicza Gy. 1993. Effects f T-2 taxirovarian activity and some metabolic variablesabbits.Laboratory
Animal Science, 43, 646-649

Fenske M. Fink-Gremmels J. 1990. Effect of fungetabolites on testosterone secretionitro. Archives of Toxicologyg4,
72-75.

Fodor J., Németh M., Kametler L., Pésa R., Kovacs Wbrn P. 2006. Novel methods Biisariumtoxins’ production for
toxicological experiments. Methodological studygta Agraria Kaposvariensid0, 277-285

Kendall N.R., McMullen S., Green A., Rodway R.G. 2000e effect of a zinc, cobalt, and selenium solgtéess bollus on
trace element status and semen quality of ram lafabsal Reproduction Science, 62, 277-283

Parkinson T. 2009. Normal reproduction in male aémin: Noakes D.E., Parkinson T.J., England G.C.W. (Eds.
Veterinary Reproduction and Obstetri€&gunders Elsevier, London, UK, 681-705.

Sawyer D.E., Hillman G.R., Uchida T., Brown D.B. 198&ered nuclear activation parameters of rat speaated in vitro
with chromatin-damaging agenfoxicological Sciencei4, 52-62

Scientific Committee on Food (SCF) 20@pinion of the Scientific Committee on Food on Fusa toxins Part 5: T-2
toxin and HT-2 toxin. European Commission, Brusdgdgium. http://ec.europa.eu/food/fs/sc/scf/out88peh

Scott P.M. 1990. Trichothecenes in grai@sreal Foods World35, 661-666.

Smith T.K. 1992. Recent advances in the understgndinFusarium trichothecene mycotoxicosedournal of Animal
Sciencey0, 3989-3993.

1132



10™ World Rabbit Congress September 3 - 6, 20+Sharm El- SheikkEgQypt,

Yeung C.H. 1995. Development of sperm motilitp. Hamanah S., Mieusset R., Dacheux J.L. (Edstpntters in
endocrinology. Epididymis: role and importance lire infertility treatmentAres Serono Symposia, Rome, Italy, 73-
86.

1133



