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Tissue distribution of the sialic acid receptor in dogs and its
association with susceptibility to canine influenza virus subtype H3N2

QIN Haibin, QTANG Jingning, SONG Zhenhua, HE Xingliang” , WEN Hai, ZHU Qian, BAO Xijun, SONG Qingping
( Nanjing Policedog Research Institute of MPS, Policedog Technology Key Lahoratory of MPS, Nanjing 210012, China)

[ Abstract]  Objective To investigate the in vivo histological distribution of sialic acid receptors in dogs and its
association with the susceptibility to canine influenza virus H3N2. Methods Different organs and tissues were collected
from healthy English Springer Spaniel dogs. The type and histologic distribution of SAa2,6Gal and SAa2,3Gal linkage in
these organs were determined using a lectin-based histochemistry method. Organs from dogs artificially infected with H3N2
virus were also collected, and were examined by immunohistochemistry to investigate the distribution of virus in wivo.
Results SAa2,3Gal and SAa2,6Gal receptors coexisted in most organs and tissues, but also demonstrated differential
expression in some organs. Among the different organs examined, SAa-2,6Gal receptors generally demonstrated a broader
expression profile and higher level of expression than SAa-2,3Gal receptors. The in vivo tissue distribution of H3N2 virus in

artificially infected dogs was largely consistent with the tissue distribution of sialic receptors, although in a small number of
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tissues this relationship was not observed. Conclusions Receptors for avian and human influenza virus are widely

expressed in various tissues and organs of dogs, providing a molecular basis for co-infection of avian and human influenza

virus.
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Figure 1 The presence of SAa-2,6Gal (green) and SAa-2,3Gal (red) receptors in the tissues of the respiratory system
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Note. 1, Pharynx; 2, Esophagus; 3, Liver; 4, Pancreas; 5, Stomach; 6, Duodenum; 7, Jejunum; 8, Ileum; 9, Caecum;

10, Colon. Bars=500 pm.

Figure 2 The presence of SAa-2,6Gal and SAa-2,3Gal receptors in the tissues of the alimentary system
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Figure 3 The presence of SAa-2,6Gal and SAa-2,3Gal receptors in other organs
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Table 1 The presence of SAa-2,6Gal and SAa-2,3Gal receptors in canine organs
Respiratory Receptor type o Receptor type Receptor type
’ Digestive system Other systems
system SAa-2,6Gal SAa-2,3Gal SAa-2,6Gal SAa-2,3Gal SAa-2,6Gal  SAa-2,3Gal
bin +4+ ++ ++ + ottt +
Turbinate Pharynx Tonsil
++ 4+ e e+ + +
Throat Esophagus Thymus
+H++ + ottt +++ +++ +++
Trachea Liver Spleen
e+ ++ + + Ea— +
Bronchus Pancreas Lymph nodes
+++ +++ +++ ++ +++ ++
Alveoli Stomach Heart
+ + R ++
Duodenum Kidney
a— ++ o e+
Jejunum Testicle
et + 4+ ++
Ileum Cerebrum
R et 4+ ++
Caecum Cerebellum
a— e+ . 4+ ++
Colon Bulbus olfactorius
o e+
Skeletal muscle
I 3+:1%~20% 3++:21% ~50% 3+ ++:51% ~80% ;++++:81% ~100% o
Note. —: Negative; +: 1%—20% positive; ++: 21%—50% positive; +++: 51%-80% positive; ++++: 81%—100% positive.
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Note. 1 20 3 sk 550 36: 57: 38 39: 510 51l P S £ P E A O
;17: H H H H H H ;21: H H H H H H H H ;26: ;27: o =500 pmg

H3N2 (% 200)
Note. 1, Turbinate; 2, Throat; 3, Trachea; 4, Bronchus; 5, Alveoli; 6, Pharynx; 7, Esophagus; 8, Pancreas; 9, Liver; 10, Stomach; 11,
Duodenum; 12, Jejunum; 13, Ileum; 14, Caecum; 15, Colon; 16, Tonsil; 17, Thymus; 18, Mesenteric lymph nodes; 19, Spleen; 20, Heart;
21, Kidney; 22, Testicle; 23, Cerebrum; 24, Cerebellum; 25, Bulbus olfactorius; 26, Skeletal muscle; 27, Ovary. Bars=500 pm.
Figure 4 Immunohistochemical images demonstrating the presence of canine influenza virus

subtype H3N2 in dog tissues after artificial infection
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