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ABSTRACT

The purpose of this experimental study was to evaluate and record the effects of T-2 toxicity alone and in association
with IBV infection on haematobiochemical parameters. A total of 128 one-week-old chicks were divided into four
groups of 32 birds each and were treated respectively with T-2 toxin alone, IBV alone, T-2 toxin and co-infected with
IBV, and no treatment (control) for a period of 6 weeks. Haematologically, the birds treated with T-2 toxin developed
anaemia as indicated by significant decrease in haemoglobin levels, total erythrocyte counts and packed cell volume
values; leucopenia, lymphocytopenia heterophilia and thrombocytopenia. The IBV infected birds exhibited lymphocy-
tophilia and heteropoenia; the degrees of severity of leucopenia, lymphocytopenia heterophilia and thrombocytopenia
were more pronounced in T-2+IBV groups. The serum biochemistry revealed hypoproteinemia and hypoalbuminemia
in all the treated groups consistently. Besides, hypoglobulinemia and increased levels of alanine aminotransferase in
T-2+IBV, and increased levels of alkaline phosphatase in toxin group alone were recorded. The changes in biochemical
parameters were more in magnitude in the combination treatment group and their severity increased with duration of
treatment. It was concluded that T-2 toxin made the birds more susceptible to IBV infection.
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1. Introduction blood cells and haemostasis [9]. Infectious bronchitis
(IB), an acute, highly contagious and primarily respira-
tory infection, is characterised by causing respiratory and
urogenital systems pathology; occurring at all ages and
presenting in most poultry producing areas [10]. Infectious
bronchitis virus (IBV) causes severe economic losses to
the layers and broiler chickens industry [11]. T-2 myco-

toxin induced alterations in immune function may con-

Mycotoxins produced by the moulds, are the common
contaminants of foods, feeds and agricultural products,
which cause serious health problems (mycotoxicoses) in
both animals and human beings [1-3]. T-2 toxin is a
member of a large group of fungal metabolites with same
basic chemical structure, called Trichothecene mycotox-
ins, produced by various species of Fusarium [4]. T-2

toxin has been commonly found in grains and poultry feed
[5] and is well known for its genotoxic, cytotoxic and im-
munomodulatory effects. Actively dividing cells (cells of
the gastrointestinal tract, bone marrow, lymph nodes,
spleen, and liver) are found to be highly sensitive to T-2
toxin activity. Cytotoxic radiomimetic effects of T-2
toxin were considered as a major cause of impaired pro-
tein synthesis. In vivo T-2 toxin induced DNA damage in
chicken peripheral lymphocytes [5] and apoptosis in vivo
in haematopoietic tissues, spleen, liver and intestinal
crypts of mice [6-8]. T-2 toxin was found to be haema-
totoxic having its effects on bone marrow, circulating
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tribute to susceptibility of the birds to certain infectious
diseases [12] including IB. As such there appears no re-
port in the perused available literatures on the effects of
T-2 toxin in association with IBV infection. Hence, the
present study was undertaken to find out T-2 toxicity
alone or in combination with IBV infection on haemato-
biochemical alterations in broiler chickens.

2. Materials and Methods

Production and analysis of T-2 mycotoxin: T-2 myco-
toxin was produced on sterile maize and wheat as de-
scribed by [13]. The cultures of Fusarium sporotri-
chioioides var. Sporotrichioides NRRL 3299, supplied
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by National Centre for Agricultural Utilization Research
(NCAUR), Peoria, Illinois, USA, and MTCC1894, pro-
cured from Institute of Microbial Technology (IMTC),
Chandigarh, India, were used to produce T-2 mycotoxin
on partially ground maize and intact wheat grains. The
T-2 mycotoxin was estimated by TLC at Animal Feed
Analytical and Quality Control Laboratory (AFAQCL),
Veterinary College and Research Institute, Namakkal,
Tamil Nadu (India).

IBV propagation and EIDs, determination: Infec-
tious bronchitis virus (IBV) isolate (India/LKW/56/IVRI/
08) of chickens used in the study was obtained from the
Avian Disease Section (Division of Pathology), IVRI,
India. The isolate was propagated in embryonated chicken
eggs by serial passages with its 10 fold serial dilutions.
Five eggs were inoculated via allantoic membrane, with
each dilution (as such, 10%, 10%, 10%, 10°, 10° and 107)
and the presence of virus in each embryo was checked by
observing the lesions (curling and dwarfing of embryos)
from five to seven days after inoculation and embryo
deaths were recorded. The virus titre in terms of 50 per
cent egg infective dose (EIDsg) per 0.2 ml was calculated
following the procedure of [14].

Experimental chicks: The experiment was conducted
using a total of 128, one-week-old broiler chicks, pro-
cured from the Hatchery Unit of Central Avian Research
Institute (CARI), Bareilly, India. All the experimental
procedures were conducted as per the guidelines of the
Institute Animal Ethics Committee (IAEC) and Commit-
tee for the Purpose of Control and Supervision of Ex-
periments on Animals (CPCSEA). The chicks were kept
under standard managemental conditions in the poultry
shed of Avian Diseases Section (Division of Pathology),
IVRI. The birds were checked for the presence of anti-
bodies against IBV by agar gel precipitation test (AGPT)
to ensure their seronegative status prior to experimental
IBV infection. They were provided with standard basal
feed free of toxin and fresh water ad libitum during the
entire experimental period.

Experimental feed: The substrate (maize and wheat)
containing the known amount of T-2 toxin (purified and
detected using chromatography) was mixed to the basal
feed (tested negative for mycotoxin contamination by
ELISA) to make the desired concentration of T-2 toxin in
the diet i.e. 2 ppm (2 mg/kg feed) [2]. Aliquots were
taken from the mixed feed and the toxin was quantified
by ELISA (Romer lab, Singapore) to ensure proper mix-
ing.

Experimental design: One hundred twenty eight 1-
week-old broiler chicks were weighed and randomly dis-
tributed to four groups (T-2, IBV, T-2+IBV and control
groups) of 32 birds each. The experimental diets were
given to each group of chicken for a period of 6 weeks as
per following: T-2 group (toxin feed from 0 - 6 weeks),
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IBV group (toxin free control feed from 0 - 6 weeks and
infected with IBV at 3rd week), T-2+IBV group (toxin
feed from 0 - 6 weeks and co-infected with IBV at 3rd
week), and control group (toxin free control feed from O -
6 weeks).

Parameters studied: Blood samples (2 ml) were col-
lected at 3 (3), 4 (10), 5 (17) and 6 (21) WTF (DPI) from
jugular vein or at times directly from heart. Half of it was
taken in dry sterilized vial containing anticoagulant,
EDTA (Ethylene diamine tetra acetic acid, at 1 mg/ml)
for haematology and remaining half in dry test tubes with
no anticoagulant for harvesting serum to be used for bio-
chemical parameters. The haematological parameters in-
cluded haemoglobin concentration (Hb), packed cell vol-
ume (PCV), total erythrocyte count (TEC), total leuco-
cyte count (TLC) and differential leucocyte count (DLC)
which were carried out as per standard procedures [15].
The values of mean corpuscular volume (MCV), mean
corpuscular haemoglobin (MCH) and mean corpuscular
haemoglobin concentration (MCHC) were derived from
the values of Hb, PCV and TEC [15], using the following
formulae.

_ PCV(%)
Mev ()= TEC (x 10°/ul)

~ Hb (g/dl)
MCH (pe) = TEC (x 10°/ul)
MCHc(g/dl)z%g(ﬁl))xloo

The biochemical parameters included total serum pro-
tein (TSP), albumin, globulin, uric acid, creatinine, alka-
line phosphatise (AP), AST(SGOT) and ALT(SGPT) by
using commercial kits (Span Diagnostics, India) and fol-
lowing the procedure of manufacturer of the kits.

Data management: The data were analysed using
GraphPad Prism statistical package. Descriptive (%) sta-
tistics and Chi-square were used to compare results
across treatment groups, and P-value < 0.05 was taken as
level of significance.

3. Results

The values of haematological parameters at various in-
tervals in different treatment groups have been presented
in Tables 1(a) and (b). Haemoglobin (Hb) values were
significantly reduced in T-2+IBV group (7.35 £+ 0.33) as
compared to IBV group (8.73 £ 0.59), T-2 group (8.5 £
0.84) and control group (9.59 + 0.44) at 6 (21) WTF
(DPI). Packed cell volume (PCV) at 5 (17) WTF (DPI) of
T-2+IBV group (29.25 + 1.50) was significantly lower
than IBV group (34.25 + 2.50) and control group (34.50
+ 1.73). The PCV value of T-2 group (30.00 + 2.31) was
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Table 1. Effects of T-2 toxin and IBV infection, on various haematological parameters (Means * S.E) at different intervals.

T. YOHANNES ET AL.

(@)
Parameters WTEF (DPI) T2 IBV T-2+IBV Control
Hb (g/dl) 3(3) 13.49 + 4.39° 15.62 £ 5.25° 10.70 + 0.58° 11.46 +£2.16°
4(10) 10.44 +0.28° 12.87 + 1.40° 13.12 +2.80° 9.96 + 0.28"
5(17) 7.77 + 1.68° 6.56+1.61° 7.77 +0.79° 10.69 + 1.68°
6 (21) 8.5+ 0.84® 8.73 +0.59% 7.35+0.33° 9.59 + (.44
PCV (%) 3(3) 34.50 + 3.69* 37.75 £ 2.99% 33.5+2.08% 42.25+1.50°
4(10) 32.50 + 1.29* 33.50 £ 6.14° 30.75 +3.20° 31.00 + 1.15°
5(17) 30.00 +2.31% 34.25+2.50¢ 29.25 + 1.50% 34.50 + 1.73¢
6(21) 30.00 + 1.15° 31.50 + 0.58° 23.00 + 1.15° 37.50 + 0.58°
TEC (10%/ul) 3(3) 2.28+0.23 2.10 + 0.08" 1.38+0.31° 3.14+0.11°
4(10) 3.35+0.29° 2.60 +0.47° 2.65 +0.47° 2.69 + 0.50°
5(17) 2.00 £ 0.16 1.73 £ 0.59° 2.29 + 0.24° 3.01+0.01°
6(21) 2.20+0.16° 520+0.16° 3.56 +0.53° 428 +0.23¢
MCV (fl) 3(3) 166.11 + 11.65° 159.76 + 12.69° 118.55 + 77.55° 169.81 + 10.08*
4(10) 97.63 £ 10.29" 133.67 +37.25° 118.26 + 17.57* 118.43 +23.13°
5(17) 151.26 + 22.22% 167.49 + 77.58% 129.20 + 19.53* 114.62 +5.76°
6(21) 57.91 +10.89° 60.62 +£2.26° 65.76 +9.92* 87.91 + 4.80°
MCH (pg) 33) 60.73 + 25.99® 74.12 + 23.50® 80.91 + 21.49° 36.42 +5.97°
4(10) 31.38 £3.35° 50.36 + 6.81° 49.85 + 7.69° 38.01 + 7.28%
5(17) 38.69 + 6.58" 42.49 + 18.66° 34.22 +4.98" 35.49 +5.52°
6 (21) 38.78 + 4.52° 16.79 = 0.98™ 20.94 + 2.52% 21.01 + 1.85¢
MCHC (g/dl) 3(3) 36.55 + 15.03° 46.24 + 14.13° 25.32 +0.58° 33.08 +3.51°
4(10) 32.15 + 0.65° 39.86 + 11.32° 43.06 + 10.49° 32.16 + 1.50°
5(17) 26.35 £ 7.64° 1939 +5.61° 26.57£2.27° 31.04 +£5.13"
6(21) 28.28 + 1.72% 27.70 £ 1.55® 32.01 £2.39° 25.59 + 1.45%
(b)
Parameters WTF (DPI) T-2 1BV T-2+IBV Control
TLC (x10°/ul) 3(3) 6.80 £ 0.65° 6.40 £ 0.33" 6.88 + 0.09% 7.95 +0.04¢
4(10) 4.40 +0.33° 4.80 + 0.65 443+ 037 7.10 £ 0.08
5(17) 5.70 +0.57° 5.58 +0.15° 5.10 + 0.08° 7.45 +0.58"
6(21) 5.60 + 0.49° 8.96+ 0.10° 5.60 + 0.49° 7.20+0.16°
Heterophils (%) 3(3) 43.0 +0.82° 31.00 £ 0.82° 51.00 + 0.82° 27.00 + 0.82¢
4 (10) 46.00 + 0.82° 28.00 + 0.63° 33.00 + 0.82% 34.00 + 0.82¢
5(17) 19.00 +0.63" 23.00 +0.82° 39.00 + 0.82¢ 23.00 = 0.63™
6(21) 47 +£0.6329° 23 +0.449° 34 +0.633° 36+ 0.8165°
Lymphocytes (%) 33) 35.00 + 0.82° 61.00 + 0.63" 36.00 + 0.81% 57.00 + 0.63¢
4 (10) 32.00 + 0.63" 65.00 = 0.82° 50.00 + 0.63° 62.00 + 0.82¢
5(17) 56.00 + 0.81° 65.00 + 0.63° 52.00 + 0.63° 71.00 + 0.82¢
6(21) 38.00 +0.81° 60.00 + 0.82° 41.00+0.81° 46.00 + 0.81¢
Basophils (%) 3(3) 3.40 +0.81° 3.50 +0.29° 3.75+0.71° 4.75 +0.95°
4 (10) 9.25 +0.96° 6.50 + 0.58" 9.00 + 0.82% 8.00 +0.81
5(17) 6.50 + 0.58" 6.00 +0.15° 5.50 + 0.58" 5.00 + 0.82°
6(21) 5.75 +0.96° 5.00 + 0.63° 6.50 +0.29° 6.25 + 0.96°
Eosinophils (%) 3(3) 5.25 +0.96° 3.75 +0.95° 3.75 +0.95° 5.75 + 0.95°
4(10) 4.50 + 0.58" 4.50 +0.58" 4.50 +0.29° 3.00 +0.816°
5(17) 5.00 + 0.81° 450 +0.29° 3.00 +0.81° 3.25+0.95°
Monocytes (%) 3(3) 3.50 + 0.29° 2.00+0.81° 3.00+0.81° 3.00 +0.81°
4(10) 1.00 +0.81° 0.50 + 0.58" 1.75 +0.50° 1.00 + 0.82°
5(17) 3.00 + 0.82° 1.75 + 0.06° 1.75 + 0.50° 1.50 + 0.29°
6(21) 1.25 + 0.96° 3.00 + 0.82° 1.00 £ 0.81° 1.75 + 0.96°
TTC (10°/ul) 3(3) 2.10 =+ 0.04° 228+0.11° 1.38£0.16° 3.14 + 0.06°
4(10) 2.68 + 0.24° 2.59 +0.23° 2.65 + 0.24° 3.35+0.14°
5(17) 2.00 + 0.08" 1.73 £ 0.29° 229+0.12° 3.01 +0.05
6(21) 2.20+0.08" 5.20+0.08" 3.56£0.27° 427+0.12¢

Means bearing at least one common superscript (a, b, ¢ and d) do not differ significantly between groups (P < 0.05). WTF = weeks of toxin feeding, DPI = Days

post infection.
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also significantly (P < 0.05) reduced as compared to that
of control. Moreover, at 6 (21) WTF (DPI), mean PCV
values of all treatment groups were significantly (P <
0.05) lower when compared with the control. Total ery-
throcyte count (TEC) values in all treatment groups at 3
(3), 5(17) and 6 (21) WTF (DPI) were significantly (P <
0.05) lower as compared to that of the control group. The
TEC counts were lowest in T-2+IBV group at 3 (3) and 6
(21) WTF (DPI). The values of erythrocyte indices did
not exhibit any specific trend with duration of treatment
and were fluctuating. However, T-2+IBV group birds
showed lower values at most of the times (Table 1(a)).
Total leucocyte counts (TLC) decreased significantly
(P < 0.05) in all the treatment groups as compared with
those in control group at all intervals. However, TLC
counts in IBV group were significantly higher than the
control as well as other treatment groups, at 21 DPI (Ta-
ble 1). Toxin fed birds showed significant reduction in
per cent lymphocyte counts as compared to control. The

per cent lymphocyte count was, however, higher in IBV
group (Table 1(b)). Total thrombocyte counts (TTC) re-
vealed that T-2 fed chicks had significantly (P < 0.05)
lesser number of thrombocytes at all intervals, except 4
(10) WFT (DPI), than those in control chicks. The TTC
in T-2+IBV group chicks was significantly lower as
compared to the number in IBV group chicks (at 3 (3)
and 6 (21) WFT (DPI) intervals (Table 1(b)). The per-
cent lymphocytes in T-2+IBV groups were lower (lym-
phocytopenia) from 3 (3) WTF (DPI) till the end and the
value in T-2 groups was significantly lower than T-2+
IBV groups. However, the value in IBV was higher than
control. Significant differences in percent basophils, eos-
oniphils and monocytes were not observed in any of the
treatment groups.

Blood biochemical analyses revealed significant re-
duction in serum total protein (STP) at 5 (17) and 6 (21)
WET (DPI) in combined toxin and virus groups (Table
2). Toxicated birds belonging to T-2+IBV groups showed

Table 2. Effects of T-2 toxin and IBV infection on various biochemical parameters (Means + S.E) at different intervals.

Parameters WTF (DPI) T-2 1BV T-2+IBV Control
TSP (g/dL) 3(3) 4.50 + 0.62° 5.65+1.28" 4.50 + 0.62° 4.68 +0.32°
4(10) 5.70 + 1.62° 6.24 + 0.49" 4.70 +0.52° 6.40 + 1.20°
5(17) 475+1.18 6.51 +0.95% 453 +1.52° 8.55 + 0.66"
6(21) 471 +0.45° 4.49 +0.22° 2.05+0.35° 7.07+0.31°
Albumin (g/dL) 3(3) 1.08 +0.16" 1.234£0.18 1.53 £0.30" 1.80 + 0.23°
4 (10) 1.23 +£0.13%® 1.66 + 0.40° 0.59 +0.17° 2.90+0.12°
5(17) 1.18 £ 0.469° 236+ 0.48" 1.86 +0.57* 2.41+0.15°
6(21) 1.70 +0.22° 1.95+0.37° 1.72+0.23" 3.72+0.01°
Globulin (g/dL) 3(3) 3.85 +0.68" 3.64 +0.76" 3.19 +0.39° 3.05 + 0.09°
4(10) 448 +1.73° 458 +0.83° 4.16 +0.58" 4.40 +1.62°
5(17) 3.57 +0.38% 4.15+0.98® 2.67 +0.42% 6.14 + 0.65™
6(21) 3.01 £0.67° 2.55+0.29" 0.33+0.24° 3.35+0.29%
Uric acid (mg/dL) 3(3) 1.89 +0.02° 2.81 +0.45° 236+ 0.41° 271 +0.35°
4(10) 2.05 +0.34° 1.63 £0.27° 2.30 + 0.64° 2.25+0.02°
5(17) 1.19£0.13" 1.35+£0.22° 1.65 £ 0.55" 2.72 +0.63
6(21) 0.96 +0.19* 1.23+0.21° 1.20 + 0.68" 0.95 +0.12°
Creatinine (mg/dL) 3(3) 9.00 + 4.43° 8.00 + 1.63° 7.00 £ 1.73* 8.25+1.32°
4(10) 9.75 + 0.85° 11.50 = 1.19* 12.00 + 1.41° 10.50 + 0.87°
5(17) 12.00 +2.83" 12.00 + 6.06 6.50 + 3.20° 6.00 £ 1.15°
6 (21) 8.50 +2.33° 11.00 = 1.29° 7.75 £2.25° 10.00 £ 1.15°
AP (KA Units) 3(3) 75.91 £ 13.23° 63.64 +27.42° 82.85+ 14.31° 63.00 + 12.60°
4(10) 109.17 + 9.00° 73.21 £ 19.36" 115.57 + 1.66" 105.53 + 13.96*
5(17) 102.60 + 10.88* 78.04 + 19.12° 96.64 + 19.76* 84.87 + 4.69°
6(21) 105.58 £ 12.78* 73.17 + 13.76® 97.32 +21.77° 26.81+7.12°
AST (GOT) (IU/L) 3(3) 11.03 £ 1.64° 11.28 +1.98* 5.95+ 1.65° 8.41 +2.30°
4(10) 13.68 + 2.84° 9.24 +2.32° 7.34 + 1.46° 14.13 + 1.43°
5(17) 9.5+3.12° 5.65+ 1.99° 8.33 £0.95° 9.92 + 0.34°
6(21) 10.83 +£3.47° 11.93 +3.89* 5.54+2.85° 7.95 +2.05°
ALT (GPT) (IU/L) 3(3) 1.73 £0.04° 5.07 +1.86" 8.19 +3.43° 1.77 £ 0.51°
4(10) 6.20 + 2.64° 530+ 1.88" 6.06 + 1.73° 1.26 +0.15°
5(17) 2.19+0.27° 3.59 + 1.08° 477 +3.15° 221+0.76°
6(21) 1.41£0.42° 2.87 + 1.04° 9.24 +2.30 3.68 + 0.63°

Means bearing at least one common superscript (a, b, ¢ and d) do not differ significantly between groups (P < 0.05). WTF = Weeks of toxin feeding, DPI =

Days post infection.
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significant increment in levels of alkaline phosphatase
and ALT at 6 (21) WTF (DPI), respectively (Table 2).
Whereas, no significant variation was seen in uric acid,
creatinine and aspartate aminotransferase (AST) values
at all intervals and amongst all groups (Table 2). Bio-
chemical changes were not conspicuously observed in
chicks belonging to IBV groups.

4. Discussion

The toxin treated and combination treatment group birds
showed anaemia with significant reduction in haemoglo-
bin (Hb) concentration, PCV values and TEC counts.
The present findings are in accordance with report of [16]
where reduced Hb values were observed in chicks fed
T-2 toxin for 42 days at 1, 2 and 4 ppm levels. However,
the authors did not observe any significant difference in
TEC. Significant decrease in PCV and Hb values in 48
day-old broiler chicks fed with 0.5 ppm T-2 toxin mixed
diets from 0 to 4 weeks of age was also observed by [17].
The intensity of anaemia was increased in the broiler
chickens received T-2 toxin and co-infected with IBV
and with time of toxin feeding in both the toxin groups.
The anaemia might be attributed by inhibition of protein
synthesis and haematopoietic depletion in the bone mar-
row [18] and lowered feed conversion efficiency [19]
leading to iron deficiency due to inhibition of iron ab-
sorption in T-2 toxin fed birds [20].

The observation of significant leucocytopenia, lym-
phocytopenia and thrombocytopenia in T-2 toxin fed
groups was in agreement with [21-23], however, previ-
ous workers [16] did not observe significant reduction in
TLC in broiler chicks fed with 1, 2 and 4 ppm of T-2
toxin for 42 days. Both T-2+IBV and T-2 groups had
lymphocytopenia which might be due to the cytotoxic
effects of T-2 toxin on lymphoid organs that led in fail-
ure of mounting of cell mediated immunity against IBV
infection and. Among the WBC differential count, per-
cent heterophils were higher in T-2+IBV groups than in
T-2 as well as IBV groups, which might be due to the re-
lative reduction of lymphocytes (lymphocytopenia). Si-
milar findings were also observed by [22] and [23]. T-2
fed Chicks had significantly less number of thrombocytes
(thrombocytopenia) at almost all intervals and this is sup-
ported by work of [24] wherein birds given 0.5 - 1 mg/kg
of T-2 toxin for 3 weeks exhibited significantly de-
creased thrombocyte counts with concomitant increase in
blood clotting and bleeding times. The TTC in T-2+IBV
group chicks were lower as compared to those in IBV
group chicks at 3 (3) and 6 (21) WFT (DPI).

The decrease in TLC (leukocytopenia) is due to the re-
duced number of circulating lymphocytes (lymphocyto-
penia). Reduction in number of lymphocytes attributed to
the negative effects of T-2 toxin on their blastogenesis
and induced DNA damage in chicken peripheral lympho-

Copyright © 2013 SciRes.

cytes [5]. This signified that the chicks were suffering
from lymphocytopenia and severe IBV infection. Deple-
tion of lymphocytes and lymphocytolysis in lymphoid
organs were also observed histopathologically in birds
fed with T-2 toxin at 2 ppm levels for 6 weeks and indi-
cated that the birds were immunosupressed and thus lost
resistance to infectious agent like IBV in present study
[19]. More importantly, thrombocytopenia appeared to
be the main haematological finding in toxin fed birds
which might have resulted in loss of blood haemostasis
resulting in haemorrhages as had been observed histopa-
thologically in thymus, pectoral muscles, kidneys and
lungs [19].

The occurrence of hypoproteinemia matched with pre-
vious works by [16] who reported dietary treatment of
T-2 toxin at levels of 1, 2 and 4 ppm in broiler chicks,
resulted significant reduction in STP. It was also ob-
served decrease in STP and albumin [25]. Other workers
like [17] and [26] also observed that T-2 toxin caused
reduction in STP; however, [27], in contrast, reported no
change in STP in breeder hens fed with a mixture of T-2
and other Fusarium toxins. The hypoproteinemia might
be due to inhibition of protein synthesis [28-30] and is
indirect indication of reduced immunoglobulin levels and
other immune response factors like cytokines which are
protein in nature and thus leading to some degree of im-
munosuppression in toxicated birds. Toxicated birds be-
longing to T-2+IBV groups showed significant increment
in levels of alkaline phosphatase and ALT at end of the
experiment. This findings agree with [25] and [17] who
reported increased level of ALT whiling contradict with
the previous observations made by [31] and [26] who
reported reduced AST and ALT.

Biochemical changes were not conspicuously observed
in chicks belonging to IBV groups. However, the reduc-
tion as well as increment of the levels of the various
blood chemistry parameters in this experimental study
might be attributed to T-2 toxicity which damaged liver
and kidneys [19]. The present findings of increased se-
rum ALT finds support from the histopathological changes
in liver in toxin fed groups [19]. Little or no changes in
serum biochemistry of birds of IBV groups indicated that
the isolated of IBV used was not much pathogenic and
produced changes of milder intensity.

5. Conclusion

From the present study, it was concluded that T-2 toxin
caused anaemia and immunosuppression in broiler birds
and potentiated the effect of IBV strain which was oth-
erwise less pathogenic.
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