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Comparison of tissue tropism of Newcastle disease vaccine viruses
by Immunohistochemistry techniques
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Abstract : Mean death time of inoculated embryonated egg is one of the methods to determine the virulence
of the Newcastle disease viruses (NDV). Evauation of tissue tropism of NDV in the host has been proposed
as an another way to determine the pathogenicity of NDV based on the principal site of vird replication.
To evaluate the tissue tropism among NDV, an immunohistochemistry(IHC) technique using monoclonal
antibody was applied in one-day-old SPF chickens inoculated with different ND vaccine strains such as
Ulgter 2C, VG/GA and B1 viruses by eye drop ingtillation. The tissues used for this comparison were trachea,
intestine, Harderian gland and cecd tonsil, which were collected a 0.5, 1, 2, 3, 5, 8, 10, 14 days post
inoculation. Among test groups, chickens inoculated with B1 viurs, which is known to replicate in the
respiratory system, have IHC positive staining mainly in the trachea and those inoculated with Ulster 2C
have IHC positive staining mainly in the intestine. However, chickens inoculated with VG/GA drain have
IHC positive staining in both the trachea and intestine. Therefore, a differences in tissue tropism among
ND vaccine strains has been proved by the IHC technique. Based on this results, the IHC staining technique
could be used to classify the NDV or to study the pathogenesis of NDV in chickens.

Key words: Newcastle disease virus, immunohistochemistry, B1 vaccine strain, Ulter 2C vaccine strain,
VG/GA vaccine gtrain
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Table 1. Virus reisolation from trachea and feces of
chicken inoculated with different ND vaccine

viruses
Reisolation?

Group Sample 1st passage? 2nd passage

8 DPI® 14 DPl 8 DPI 14 DPI
Control Trachea 0/5Y 05 05 05
S o5 o5 05 05
Ulster 2C Trachea 1/5 1/5 1/5 0/5
T Feces o5 o5 05 15
VG/GA Trachea 1/5 0/5 1/5 1/5
Feces 0/5 0/5 0/5 0/5
B1 Trachea 1/5 0/5 1/5 0/5
Feces 3/5 0/5 3/5 2/5

1) SPF chicken embryo was used for virus reisolation
2) Passage number in SPF chicken embryo

3) Days post inoculation

4) Number of positive/number of tested

Ha| =X ZA}

7N E Y, BYHE AR 2, o E

. Harderian glandellAl= -8, F2A 29}
#FschFg. 1 A, B).
S Hlawske] B o, Ulster 2CHko] 2 3

7 ]og.y_o

R

e

Table 2. HI titers from chickens inoculated with different
ND vaccine viruses

s HI titer?

rou
P 8 DPI? 14 DP
Control 0.0+0.0% 0.0+0.0
VGIGA 0.0+0.0 1.25+0.79
B1 0.10+0.30 271+252
Ulster 2C 0.0+0.0 1.25+0.66

D log,

2 Days post inoculation
3 Geometric mean titer(mean+standard deviation)
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Table 3. Comparison of histopathologic lesion scores of chickens inoculated with different ND vaccine viruses

Days post inoculation (DPI)

Group Organ

05 1 2 3 5 8 10 14

Trachea 0.0Y 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Intestine 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HG? 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Trachea 0.0 0.0 0.0 0.0 0.0 0.4 05 0.1

Ulster 2C  Intestine 0.1 0.0 0.0 0.1 0.6 0.8 0.7 11
HG NTS 0.0 0.0 15 0.9 17 18 14

Trachea 0.3 05 0.1 0.0 0.7 0.7 0.3 0.2

VG/GA  Intestine 0.0 0.3 0.3 0.2 0.7 0.6 0.6 0.4
HG 0.1 0.0 0.0 15 12 23 11 13

Trachea 04 0.2 05 0.9 15 2.7 13 0.9

B1 Intestine 0.1 0.0 0.1 0.1 0.2 0.6 0.2 0.2
HG 0.2 0.1 0.3 0.4 11 24 16 1.0

Y Mean of lesion score(0: normal, 1: focal, 2: multifocal, 3: diffuse or severely extensive)

AHG : Harderian gland
INT : Not tested



Fig. 1. Severe lymphocytic cdlular infiltration was observed in the mucosa of A) Harderian's gland inoculated with Ulster
2C virus and B) Trachea of chickens inoculated with B1 virus.

Fig. 2. Immunohistochemica positive staining was found in the cytoplasm of A) Intestina epithelium of chickens inoculated
with Ulster 2C virus. B) Harderian gland of the chickens inoculated with VG/GA virus. C) Tracheal epithelium of the
chickens inoculated with B1 virus and D) Esophagd epithelium of the chickens inoculated with B1 virus.
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Table 4. Comparison of immunohistochemistry(IHC) results among chickens vaccinated with different ND vaccine
viruses

Days post inoculation (DPI)
Group Organ

0.5 1 2 3 5 8 10 14

Trachea 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

Intestine 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

HGY 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

Control CcT? 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

Fbursa 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

Thymus 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

Air sac 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

Eso.d 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

Trachea 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

Intestine 0/5 0/5 1/5 0/5 1/5 0/5 0/5 0/5

HG 0/5 0/5 0/5 1/5 2/5 0/5 1/5 0/5

Ulster 2C CT 0/5 0/5 1/5 0/5 0/5 0/5 0/5 0/5

Fbursa 0/5 0/5 1/5 0/5 0/5 0/5 0/5 0/5

Thymus 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

Air sac 0/5 5/5 1/5 2/5 1/5 0/5 1/5 0/5

Eso. 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

Trachea 0/5 0/5 0/5 1/5 1/4 0/5 0/5 0/5

Intestine 0/5 3/5 1/5 0/5 1/5 0/5 0/5 0/5

HG 0/5 0/5 4/5 4/5 1/5 0/5 1/5 0/5

VG/GA CT 0/5 1/5 0/5 0/5 1/5 1/5 0/5 0/5

Fbursa 0/5 0/5 1/5 1/5 3/5 0/5 1/5 0/5

Thymus 0/5 0/5 0/5 2/5 0/5 0/5 0/5 0/5

Air sac 0/5 0/5 1/5 1/5 3/5 0/5 1/5 0/5

Eso. 0/5 0/5 0/5 1/5 0/5 0/5 0/5 0/5

Trachea 0/5 1/5 3/5 3/5 4/5 0/5 0/5 0/5

Intestine 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

HG 1/5 5/5 3/5 4/5 4/4 0/5 0/5 0/5

B1 CT 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

Fbursa 0/5 0/5 0/5 0/5 0/4 0/5 0/5 0/5

Thymus 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

Air sac 0/5 0/5 0/5 0/5 3/5 0/5 0/5 0/5

Eso. 0/5 0/5 3/5 2/5 1/5 0/5 0/5 0/5
YHarderian gland

ACecd tonsil

9 Esophagus
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