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ABSTRACT

Two undred and twenty six broilers feed commodities were collected from
differsn broiler flocks in Ninevah governorate (Iraq), through the period from January
204 1¢ December 2005, Enzyme linked immunesorbent assay method was used for T-2
toxin estimation. Results showed that, B1.5% of the total examined feed samples were
casiave o T-2 toxin contamination. Individually these percentages were as follows; 95%
or wheat; 87% for corn; B5% for soybean; 74% for barley; and 70% for mixed feed. The
ange {or -2 contamination was between 8-1200 ppb. Most of the samples (58.4%) had
w -7 tax 7 natural contamination levels. Thirty two percent of positive samples had
wedinen contamination level, while only 18.6% experienced high matural contamination

l=vels with T 2 toxin.
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INTRODUCTION

Tri: hothecene are mycotoxing produced by common soil and plant fungi found
worid wide, incouding Fusarium and its perithecial stages, Calonectria and Gibberella;
and the pgenera Myrothecium, Stachvborrys, Cephalosporium,  Trichoderma,
Tricheothe coum, Cvimdrocarpon, Feritictmonosporium, and Phomopsiz (1). About one-
half of the 1nore than 100 trichothecenes are produced by fusarium (2). The greatest toxin
priciuetion accurs with high humidity and temperatures of 6—24°C (3). Trichothecenes
hawe 2 tetracyclic sesquiterpenc pucleus with a characteristic epoxide ring, and toxicity
resides in the epoxide ring, which is stable during prolonged stomge or normal cooking
temperature: (4). Poultry exposure to trichothecenes is likely to occur with the
nonmasracyclic group, which mcludes type A trichothecenes (T-2 toxin, necsolanial,
diacstexyst rpenal, and others) and type B (nivalenol, deoxynivalenol, fusarenone-X, and
athes), rev ewed by Leecson ef all (5). In brotlers, T-2 toxin produced by Fusarium
riciciwm contaminated feed and litter caused reduced growth, severe depression skin
lesions on rwe feet and Jegs, and ulceration and crusting of the oral mucosa, digestive
listurbance, reddening of the pastrointestinal mucosa, motiling of the liver, gallbladder
listztizn, ovophy of the spleen, and visceral hemorrhages, rickets, nervous disorders,
‘bnommel fehering, pigmentation defects, leucopenia, and hemorrhages occurred and
lowcdy diar-iea (6, 7, 8, 9, 10). In general, trichothecenes damage structural lipids and
thibit the svnthesis of protein and DNA (11). Many are caustic irritants, a feature used in
gtection bioassays T-2 toxin, diacetoxyscirpenol (DAS), deoxynivalenol (DON,
vamizovin), ind novalenol ocour in feedstuffs worldwide, including com, wheat, barley,
ats. sice, rye, sorghum, safflower seed, mixed feed, and brewer's grains (12).

I thic il we tried lo estimate one of the trichothecene mycotoxins, namely T-2

ain, in brodler feed commodities to clucidate the suspected causes of some
o practeristic Held fusariotoxicitizs in brodler flocks.

MATERIALS AND METHODS

Feed samping! Two hundred and twenty six  samples of ground feed
commodities o sova beans, wheat, barley and mixed feeds) in approximately 1kg
were cobectes from broiler flocks grain stores in Ninevah governoraie during the period
204-2003, for detection of natural T-2 toxin contamination of these feed commodities.

-2 wqin assay: Twenty - five grams sub samples were prepared from the
origingl 500 ym semple of feed commoditics, were placed in a bag to be used for
aralyss. and othenyvise stored at -20C" until analysis. Samples were ground so that ar
fexst 7% of 1l em passes through a 20 mesh sieve, After grinding, samples were blended
with 122 ml ¢ 70% methanol /water solution (7 parts / 3 parts) for 2 minutes in a high
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specdd blender. Extract was filtered by pouring at least 5 ml through whattman ne. | flter
paper, and then filtrate was collected. The level of T-2 toxin contamination of feed
commuoditiss was determined by the method of competitive direct enzyme- linked
imminose bent assay [CD-ELISA) using Neogen's mycotoxin extraction kit (Neogen
ecraoraiior ). Free T-2 toxin in the samples and controls was allowed to compets with
enzyme- laseled T-2 toxin (conjugate) for the antibody binding sites. After a wash step,
sudstrate ;s added which reacts with the bound conjugate to produce blue color more blue
coior mear less T-2 toxin. The test was read in a micro well reader (EL x 800) to yield
optizel censities. The optical densities of the controls from the slandered curve, and the
sample opt cal densitics are plotted against the curve to calculate the exact concentration
of T-2 toxin

RESULTS

|- Incidence of T-2 toxin in different feed commodities: Out of the total 226 broiler
eed commodities examined 185 (81.2%) were positive. The incidence of T-2 toxin in
pouthery mixe: fieed and feed commodities are presented in table 1. Froa table it is evident
that sovbean samples show the highest average concentration value of 963 ppb, ranged
from 30-12000 prb in the 55% positive tested samples. The results of mixed feed
samples were in the second order. The average concentration in these samples was 314
pob, moged Lom 12-1000 ppb, among 46 positive concentration of the toxin in samples
("0%).Ir the < urd crder were concentration of the toxin in wheat samples, which had an
g zrage =f 291 pph in the 95% positive samples, ranging from 8-1500 ppb. In the fourth
pisitind were these concentrations of com samples, ranged from 5-830 ppb with an
wvcrage of 218 ppb in the 45 positive samples (87%). In the last order were those results
ntained rom barley samples, which had an average of 120 pph, ranging from 25-600
ppo in the 30 positive samples (74%).

2- Dhistribation of T-2 toxin Jevels into specific concentrations: The distibutions of

T-I tox'n concentration were arranged into three levels as shown in figure 1&2. The
levels were tho e ranged from low level of 0-150 pph, medium level between 150-400,
snc high level =400 ppb. From figure 2, it is cvident thai the higher percentage of
oositive smnples (58.4%) had low toxin levels. In the second order was the percentage of
hose posicve simples of 23% which occur in the ranges of medium T-2 toxin Jevels of

von amiraton, while only 18.6% of the tested samples had high levels of T-2 toxin
naty ral con‘amination From figure 3, it is evident that 66% of sovbean tested samples
were ot i e bow concentration level of T-2 toxin, while 10% of the samples
participalicg in 1@ medinum level and the remaining 24% in the high T-2 toxin level. A
% mi ar pattern wos repeated with mixed feed and com contamination levels; being 44%
awd 0% o the ;ositive samples respectively in the low T-2 toxin contamination level;
25% and 1% respectively in the medium level; while the remaining 30% and 17%in the
high 'avel:, The piciure was differed in the remaining seeds, wheat and bharley, In case of
waear. the hipher T-2 toxin percentnge of contamination was in the medium level (49%),
wle lower in the low  evel (34%), and lowest in the high levels {17%). With barley, the
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distribution of T-2 toxin contamination at specific levels occurred in the following
descending manner, from (78%) of low level samples, and 17% of the medium toxin
levels, ta &% of those samples with high T-2 toxin levels.

Tatle 1: o idence of T-2 toxin in poultry mixed feed commodities.

- T T-2 toxin
; Number of | Number of Df% i : widd
: ; &) positive
Corioditics tested positive samples
samples samples | Averige Range
| Sovbesn ,:..-,- 34 29 1 BS a3 . 30-1200
| -l %
Mixed fesd | (1] &6 0 il4 10 IEH_EI" :
G5 o 1500
Wheat 3T ] L 291 E-15
" 52 45 87 218 50-850
o _
43 30 74 120 25-600
| Harley J - 1 — ¥ -~

o S 1150 150-400 e
F PPb PPh
| -
Levels of T-2

Figire 2 Total distribution of low, medium and high T-2 toxin coneentrations of the
tested fe=d commodities.
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F oure 3 Distribution of low, medium and high T-2 toxin concentrations of the tested
feed commmadiies,

DISCUSSION

No atempt was rmade in this study to isolate Fusarium fungi from feed commodities,
bhe:ause the presence of the fungl doesn't necessarily mean presence of the trichothecene
mycoloding (51 Altaough high contamination rate of feed commodities was reported in
o spuds with T-2 toxin, being (70%) for mixed feed; (T4%) for barey; (85%) for
sy ean; (A7%) for com; end (95%) for wheat, but in the same time it is not surprising to
see thel prore 1 an half of the positive samples were contaminated with low T-2 toxin
levels (C-7 50 poh). Tais may be due to, that high production of T-2 toxin almost occurs in
tem perd e reiics with high humidity and temperature of 6-24 C (3). Our results were in
sgremment with Whitlow er all, 1998){13), who found that the concentration of T-2 toxin
=50 pab were 6% for com and 7% for all feeds submitted by North Carolina formers
svgi @ nne-year peried, likewise, in our results they were not exceed 7.45%. T-2 toxin
e meen identifiad in feadstulls worldwide, including corn, wheat, bacley, cals, rice, rve,
sotghurn safflovwer seed, and mixed feed (12); as here in our studied samples, Natural
wocumeace of mnchotkecenss has been reported 0 Asia, Afrca, South America, Europe,
end Jort: Arter ca (3% In our trial, T-2 toxin was also reported here in lrag {one of the
suhtiopical Asiar coontries) with a range of 5-1200 ppb. This range oceurred within NRC
rapges of Lot from zero to 10000pph; with faw excention of [ 5000-40000 ppb {14).The
prmery efiee of T-2 toxin in chickens is an inflammatory response in the mouth that
progTasses 17 nec-osis mnd invasion by normal miceobial flora (15). Other adverse elfects
of d stary [-2 trxin exposure, al levels ranging from | to 16 ppm, include decreased
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growth rate, feed consumption, conversion, and negative effects on relative weight of
iniemal organs. (15,16). The obtained level of T-2 toxin contamination here, could lead to
vanable adverse health conditions, like necrosis in the oral cavity (400 ppb and more),
reduction i3 feed consumption and weight gain (1000-4000 ppb) (17). Under field
conditions, there is the possibility of feed being contaminated with more than one
myeotoxin Fungal strains are often capable of synthesizing several mycotoxins and some
Fusirium sop. cin produce more than 8 mycotoxins (18). On the other hand, the use of
muliiple grin scurces in poultry diets can lead to mixtures of mycoloxins in the feed.
Chemical ir reractions between such toxing may then occur through several mechanisms
{19y, Toxic synergisme between T-2 toxin and other mycotoxins like aflatoxin was
reporizd in broiler chickens (20), between T-2 toxin and ochratoxin or Cyclopiazonic
acid (21; 37 ¢ and between T-2 toxin and deoxy nivalenol (DON) (23).
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