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Table 1 Distribution of histopathologic lesions of central nervous system
in chickens after avian influenza type A virus inoculation

degree of lesions

Days
No. chicken
Post-inoculation Cerebral Cerebellum optic lobe medulla spinal cord

%1 2 - - + ++ HE
2 2 + ++ - + _
3 3 ++ + ++ ++ +
4 3 - ++ ++ + NT
5 4 ++ ++ ++ ++ ++
6 4 + - ++ NT NT
7 5 ++ +++ ++ +++ +
8 5 4 4+ NT NT NT
9 6 +++ ++ e +++ 4+
10 6 T+t ++++ +++ NT +
11 1 - - - - -
12 2 _ _ _ _ -
13 3 _ _ _ B -
14 4 _ _ -
15 5 _ _ _
16 6 - - - - -
% :No. 1-10 were infected with AI virus. No. 11-16 were uninfected control.

%% ! — no lesion: +mild: ++ moderate: +++ severe: ++++ VETy severe

NT =not tested.
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Table 2 Viral titration in various tissues of chickens after avian influenza
type A virus inoculation

Days post —inoculation

tigsue
2 3 4 5 6
Brain
Cerebral 2.9 19 2.9 2.9 29%
Cerebellum 2.9 NT 39 3.9 1.9
Medulla 29 3.9 3.9 3.9 3.9
Bursa 2.9 NT 1.9 19 -
Liver 29 NT 2.9 29 2.9
Kidney 2.9 NT 5.9 5.9 5.9
Pancrease 3.9 NT 49 5.9 5.9
Trachea 6.9 NT 4.9 4.9 49
Lung 3.9 3.9 49 3.9 3.9
Rectum 3.9 NT 2.9 4.9 3.9

% : Viral titer log 10 TCID/ml. NT : not tested.
— + Viral titer <log 10 1.4 TCID,/ ml

Table 3 Detection of Al viral antigens by immunoperoxidase staining (IP)
in chickens tissues after Al virus inoculation

Days post —inoculation

Tissue

2 3 4 b 6
Cerebral + + + + +
Cerebellum NT + NT + NT
Optic lobe + + NT + +
Lung NT - - + +
Bursa NT + - + NT
Thymus + NT + - NT
Spleen - NT + + -
Heart - - + NT NT
Duodenum + + + + +
Kidney - + + _ NT
Subcutanous tissue NT NT + NT NT
Nasal cavity + NT NT NT -

+ : Al viral antigens- peroxidase postive,
— Al viral antigens —percxidase negative.
NT : not tested.
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Table 4 Comparison of virus isolation and indirect immunoperoxidase staining (IP) for

detection of AI viral antigens in chickens tissues after Al virus inoculation

No. of tissues
Virus isolation

Postive IP Negative IP
Brain P* 8 1
N 0 0
Bursa P 4 0
N 0 0
Kidney P 8 0
N 0 0
Pancrease P 6 2
N 0 0
Trachea P 4 3
N 0 0
Lung P b 2
N 2 0
Intestine P 6 0
N 0 ]

P : Al virus isolation postive from tissues.

N : Al virus isolation negative from tissues.

Table 5 Detection of ND viral antigens by immunoperoxidase staining (IP)
in chickens tissues

Days post—ineculation

Tissue

2 4 5 6 9
Cerebral + + NT + -
Cerebellum NT + NT + -
Optic lobe + - + + -
Bursa - + NT NT -
Thymus - + - NT NT
Spleen + - NT NT -
Heart NT + + NT -
Duodenum + + NT NT +
Kidney NT + + NT +

+ : ND viral antigens—peroxidase postive.
— : ND viral antigens — peroxidase negative.
NT : not tested.
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Table 6 Intensity and background of the tissues under the direct immunoperoxidase
staining technique with DAB as chromagen

Dilution of percxidase conjugated rabbit anti-Al IgG

Variable

b0 100 200 400
Intensity ++4° ++ + +/ -
Background poor® fair fair good

a : Staining intensity graded semiquantitatively as weak to intense. (+/ -}

b : Background, classified as good (light yellow), fair (yellow), or poor (brown), was evaluated on
slide stained with Ab diluted 1:100.

Figl On day 8 post-infection with AE virus, Fig 2 Viral antigen of AE virus appeared in the
degeneration, absence of chromatin and neuron (long arrow), bine-stainned cells (
nucleus, and central chromatolysis (arrow) short arrow) containnzed no viral antigen,

of the neuron were noticed. H & E stain direct immunoperoxidase stain
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Fig 3 On day 5 post-infection with Al virus. Viral Fig 4 On day 5 post-infection with Al virus. Viral
antigen appeared in the nucleus and antigen appeared in the epithelial cells of
cytoplasm (arrow) of the cerebrum glia the kidney collecting tubules. indirect
cells. indirect immunoperoxidase stain immunoperoxidase stain

Fig 5 Viral antigen of ND virus appeared in the Fig 6 Viral antigen of ND virus appeared in the

cerebrum of the experimental infected renal tubular epithelial cells of the
chick on 4 DPL direct immunoperoxidase experimental  infected chick. direct

stain immunoperoxidase stain
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Fig 7 Viral antigen of ND virus appeared in the
duodenam epithelial cells of the field case.
direct immunoperoxidase stain
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Application of the immunoperoxidase staining
techniques in the diagnosis of avian viral
infection of central nervous system

S.H Lee,* M. H Jong, Y.S. Lu, D. F. Lin, M. C. Cheng and S. G Yang

Taiwan Animal Health Research Institute.

SUMMARY The immunoperoxidase staining techinques (direct and indirect) were applied

to detect Al (avian influenza), ND (Newcastle disease) and AE (avian encephalomyelitis) virus
antigens in formalin fixed » paraffin-embedded section of experimentally and naturally infected
chickens. The immunoperoxidase staining technique (IP) was compared with histopathological
examination and virus isolation for detection of AI, ND and AE virus in tissues of infected
chickens. It is concluded that the IP techinque is a good and specific supplementary diagnosis

method for viral infection of avian diseases.

Key words: Immunoperoxidase staining + Newcastle disease » Avian encephalitis - Avian

influenza
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