





turkeys were used for feeding. Food and water
were giverad libitum

Histopathology

All experimental birdsvere exsanguinated 18
weeks post hatching. Tissue samples were
taken from the control and treated birds and |
immediately fixed in 10% buffered formalin for
subsequent histopathological examination.
Fixed tissues were routinely dehydrated,
paraffin embedded, sectioned at % and
stained with hematoxylin and eosin (H&E).
Histopathological lesios were observed and
documented with microscope Leica DM 5000
B, equipped with a digital camera and the
original software.

Hematology

Venous blood was taken from the wing vein of
the treated and control birds at thd"&hd 17"
week post hatching. Haematological
parameters (WBC, £0; LYM, 10%L; MID, Figure 1. Foci of altered hepatocytes in the liver of
109”_; GRA, 109“_; HGB, g/L; RBC, 16%L : turkey, afterin ovoexposure to a single dose of 0.3 mg

. N-nitrosodimethilamineA - Clear-cell focus of altered
0 .
HCT,%:; PLT, 16/L) were measured in whole hepatocytes. H&E Staining: ObjectiveX20

blood by Veterinary automatic hemat_ology B- Basophilic focus of altered hepatocytes H&E
analyzer Hema Scred8 LIHD 170, (Hospitex staining; Objective 20X.

diagnostics — Italy).

Biochemistry

Biochemical parameters (total protein, g/L;

albumin, g/L; ALAT, U/L; ASAT, U/L; GGT, /’
U/L, glucose, mmol/L) were measured in the

blood serum at the'3 12", 14" and 17" week

post hatching by a semi-automatic biochemica

analyzer Screen Mast LIHD 113, (Hospitex

diagnostics — ltaly) and reagent kits for

biochemical analyses (Human — Germany).

RESULTS AND DISCUSSION

Histopathological examination revealed the
presence of preneoplastic lesions in the liver o
the turkeys treatedin ovo with N-
nitrosodimethilamine, during the early stages ol
the embryonal development. The observec
lesions were classified as clear-cell and
basophilic foci of altered hepatocytes (Fig. 1).
In addition, a clearly expressed hyperplasia of Figure 2. Hyperplasia of cholangiocytes in the liver of
cholangiocytes was gelarly found (Fig. 2). turkey, aftein ovoexposure to a single dose of 0.3 mg
Similar histopathological alterations were N-nitrosodimethilamineA — Hyperplasia of
observed in turkey and quail embryos, after _cholangiocytes; H&E staining; Object\20X.
treatment with hepatocarcinogens (Enzmann et B~ Hyperplasia ‘:)f.Ch‘?'ang'OCytes; H&E staining;
al., 1992; 1995a; 1996). Objective 100X.
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The results of biochemical studies showed a
statistically significant (p < 0.01; Fig. 3)
increase in the levels of the major hepatic
enzymes alanine aminotransferase (ALAT) and
aspartate aminotransferase (ASAT), as well as
significantly (p<0.01) increased activity of
gamma-glutamyl transferase (GGT) (Figure 3).
The established hypoglycaemia in experimental
birds was statistically significant (p<0.05) as
compared to the controls only at third week
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post  hatching. = Hypoproteinaemia  and
hypoalbuminaemia with statistical significance
(p<0.01; Fig. 4) were also registered. Data
obtained from the biochemical analysis
complement the observed morphological
changes in the livers of experimental birds,
showing a significant deterioration in the
function of hepatocytes and confirms registered
hyperplasia of cholangiocytes.
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Figure 3. Some biochemical parameters in turkeys, treated in ovo with 0.3 mg N-nitrosodimethilamine.
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Figure 4. Some biochemical parameters in turkeys, treated in ovo with 0.3 mg N-nitrosodimethilamine.
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Haematological investigations revealed a
moderate leukocytosis with lymphocytosis,
accompanied by neutropenia and prominent
thrombocytopenia (p < 0.001; Fig. 5). In

addition, the number of the red blood cells of
the birds from the treatment group was
significantly lower than those measured in the
control group (p<0.001; Fig. 5).
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Figure 5. Some haematological parameters in turkeys, treated in ovo with 0.3 mg N- nitrosodimethilamine.

CONCLUSION

In ovo application of N-nitrosodimethilamine
induced hyperplastic and preneoplastic lesions
in the liver of turkeys hatched after treatment of
embryos at the early stage of their
development.

The results of haematological and biochemical
studies are an essential complement to the
observed morphological changes in the liver.
Established hypoalbuminaemia, relative anemia
and hypoglycemia are not only indicators for
the general changes in liver function, but they
are also an essential part of paraneoplastic
syndrome that accompanies the process of
hepatocarcinogenesis.
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