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Lesions collected from liver, spleen, kidneys and 
intestinal tract of duodenum, jejunum and ileum, 
were fixed in 10% buffered formalin, embedded 
in paraffine vax and routinely processed. Sections 
with a thickness of 2.5 microns were obtained 
and stained with hematoxylin and eosin (HE) for 
morphological examination. Histology examination 
showed an inflammatory condition of the liver with 
focal areas of monocyte infiltration and focal areas 
of degeneration; in the kidney (Figure 2) multifocal 
lympho‑granulocyte infiltrates located in the 
interstitium associated to tubular necrosis were 
observed, while in the intestinal mucosa diffuse 
lymphocyte infiltrates with fusion of the villi were 
also detected (Figure 3). All the lesions could be 
associated to CastV and ARV infection, which may 
cause a degeneration of the internal structure of 
tissues reducing the absorption of nutrient at the 
intestine level and contemporary renal failure and 
reduced filtering capacity in kidney.

Conclusions
This study confirms the importance of intestinal 
inflammation (enteritis) during CAstV and ARV 
coinfection, both considered responsible for the 
runting stunting syndrome (RSS). Historically, CAstV 
and ARV have been associated with malabsorption 
syndrome of broiler chickens, but our study proves 
that these viruses, well known as opportunistic 
pathogen, are responsible for more aggressive 
syndromes. It’s clear that clinically infected chicks 
show hatches small in size and white‑colored, 
sometimes showing a delay in growth, and a general 
appearance resembling similar to younger chick with 
immature feathering, yellow color and reduced size 
of the beak (Rosenberger 2012). Common symptoms 
also include enteritis and diarrhea, leg weakness 
and irregular feathering (Kouwenhoven et al. 1978). 
While CAstV is predominantly an enteric virus, it is 
also recognized as infecting organs through the 

intestine (duodenum, jejunum and caecum). Fecal 
material collected from the intestine were then 
processed through a saturated sugar (density 1.27 g/
ml) flotation technique, by plating the supernatant 
phase on smears and observed by direct light 
microscopy at 100X up to 400X magnification in 
order to identify eggs or eventually other stages of 
Cestode, Nematoda or Coccidia according to Quinn 
and colleagues (Quinn et al. 1980). 

Cecal tonsils from the suspected clinical cases were 
used for molecular investigation in order to detect: 
Chicken astrovirus (CAstV), and Avian orthoreovirus 
(ARV) RNA. Tracheal swabs were also screened for 
Avian metapneumovirus (aMPV). 

Total RNA and DNA were extracted directly from cecal 
tonsils, liver and kidney tissues and tracheal swabs 
using a DNA/RNA purification kit (Kylt, Germany) 
according to the manufacturer’s instruction. For the 
PCR, commercial kits were used: aMPV A&B, Chicken 
astrovirus RT‑qPCR, Avian reovirus RT‑qPCR (Kylt, 
Germany). Each reaction consisted in 4 µl of total RNA, 
10 µl of 2x RT‑qPCR‑Mix and 6 µl of Detection‑Mix, 
as reported in the manufacture’s instruction. The 
multiplex RRT‑PCR was performed on a LineGene 
9600 (Bioer, Hangzhou, China) according to the 
following conditions: 1 cycle at 50  °C for 10 min; 1 
cycle of 95  °C for 1 min and 42 cycles at 95  °C for 
10 sec and 60 °C for 1 minutes. Molecular screening 
confirmed the suspicion of viral mixed infection 
which affected the three broilers (number 2, 3 and 
4). All the tissues belonged from the five chickens 
resulted positive for ARV and CAstV while all five 
animals were negative for Avian metapneumovirus 
(aMPV A&B) (Table I). 

Figure 1. Necropsy of a broiler infected by astrovirus (A = Hemorragic 
enteritis; B = Liver necrosis).

Figure 2. Broiler: interstitial nephritis, Haematoxylin & Eosin, 20X.
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