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S U M M A R Y
This paper describes some properties of a reovirus isolated from the pancreas and intestines of guinea fowls suffering 
from a transm iss ib le  en teritis . Coronavirus was also recovered from  kidneys of the same birds. The guinea fowl 
reovirus is pathogenic for guinea fowl, duck and chicken embryos, but it does not reproduce by itself the field findings 
when inoculated in day-old guinea poults, nor was it found to be pathogenic for chicks and ducklings on experimental 
infection.
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INTRO DU CTIO N

Reovirus were reported as the cause o f viral arthritis 
o f chickens, and m ore recently they have been re ­
cognized as v ira l ag en ts  w id e ly  sp read  in n a tu ­
re. A vian re o v iru se s  have been associated with a range 
of morbid conditions, but are also present in norm al avian 

species (R osenberger; O lson"; 1991). Reoviruses were 
found in c lin ica lly  a ffec te d  ch ick en s , d ucks, tu rk ey s , 
p igeons, g eese , and p s itta c in es , but th e ir e tio lo g ic a l 
relationships have not alw ays been estab lished . Hence, a 
number o f factors wich relate to the virus as well as to the 
host have been considered  to in flu en ce  the ou tcom e o f 
reovirus in fec tio n  in ch ickens (R obertson; W ilcox” ,
1986). The purpose of this report is to describe the isolation 
and characterization o f a reovirus isolated from  young 
guinea fow ls sho w ing  a tra n sm iss ib le  en te ritis - l ik e  
syndrome, associated with high m ortality.

CASE HISTORY
At the end o f 1988, a B razilian guinea fow l farm in 

Descalvado, SP, experienced considerable financial losses 
because of high m ortality am ong young guinea fowls. The 
illness was characterized by depression, dehydration and 
increasing m orta lity  (about 14% , at 28 days o f  age). 
Yellowish-brown kidneys, urates in the ureter, gaseous and 
watery — yellowish contents in the ceca were observed, as 
well as intestines with thin walls and brown contents. Focal 
necrosis and bubble-like structure in the pancreas were seen

in necropsied birds, after histopathologic exam ination. In the 
present clinic case, herpes-like particles were found in the 
intestinal contents while reovirus and coronavirus respectively 
were isolated from pancreas / intestines and kidneys of the 
affected birds. The present study was undertaken in order to 
investigate the possible pathogenic effects o f the reovirus in 
the guinea fowl.

M ATERIAL AND M ETHOD
B ird s and eggs: S p ec ified -P a th o g e n  Free (SPF) 

e m b ry o n a te d  chicken eggs and day-old chickens were 
obtained from Granjas Rezende (Uberlândia, MG, Brazil). 
E m bryonated  Pekin duck eggs w ere supplied  from  a 
co n tro lled  breeding stock of BioVet Laboratories (Vargem 
G rande Paulista, SP, Brazil). Guinea fowl fertile eggs were 
provided by Em ape (Fortaleza, CE, Brazil) wich has a 
com m ercial breeding stock o f the heavy type of guinea fowl, 
imported from France and considered to be free o f this kind 
of disease according to the field data.

R eo v iru s-lik e  iso la te: T he p rim ary  iso la tio n  was 
ob ta ined  by inoculation of 10% suspensions of pancreas and 
duodenum (previously centrifuged and passed through 0.22 
pm  Millipore filters) in em bryonated specific pathogen free 
(SPF) chicken eggs, respectively  with 5 and 10 days of 
incubation, via the yolk sac (YS) and chorioallantoic 
m em brane (CAM ) routes. A whole-embryo suspension was 
prepared from  YS-inoculated eggs as a virus stock and 
stored  at -70°C until used in the experim ents. This virus 
strain was designated 2370/89.
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Embryo pathogenicity: The virus suspension was titrated 
for infcctivity in SPF chicken em bryos inoculated by either 
CA M , allan to ic cavity  (A C) or YS routes. YS inoculation 
w as perfo rm ed  in 5-day  old  em b ry o s , AC and CAM  
inoculations were respectively done in 8 and 10 day old 
embryos. Guinea fowl and duck em bryos with 7 day o f age 
were also inoculated by YS route.

Cell cultures: Whole chicken em bryo fibroblast (CEF), 
chicken em bryo liver cell culture (CELi) and day-old chicken 
kidney (CK) cell cultures were prepared according to classical 
m ethods described by Purchase et al.'2 (1989), inoculated 
w ith v irus stock suspension  and then ex am in ed  daily  
developm ent of cytopathic effect. Virus stock was diluted at 
10'3 in Tryptose Phosphate Broth (TPB)(Difco), clarified by 
centrifugation (3 m inutes at 3,000 rpm) and passed through 
Millipore filters (0,45 pm ) before absorption in cell culture. 
Cell cultures were washed one time after absorption for 30 
m inutes at 37°C.

Chem ical and physical properties: The stock virus 
preparation of 2370/89 was assayed for sensivity to chloroform 
treatment, storage at different tem peratures (-20°C, 4°C, 
37°C, 56°C), and sensivity at pH ’s 3.0 and 12.0, in accordance 
with m ethodology described Nersessian et al.9 (1985).

H em agglutination test: Virus hem agglutination tests 
were done by microtitre standard m ethods (Purchase et al.'2, 
1989) on fluids from infected eggs and cell cultures using 
chicken red blood cell suspension at 0.5% V/V.

Filtrability: Stock virus was diluted (10-2) in TPB and 
passed through 0.45, 0.22, 0.05 pm  average pore diam eters 
Millipore filters before titration in em bryonated chicken 
eggs, via YS route.

Electron microscopy: Infected CAM and stock YS-virus 
suspensions w ere su b m itted  to e lec tro n  m icroscopy  
e x a m in a tio n . C A M  p o rtio n s w ere fixed  in co ld  1% 
glutaraldehyde, postfixed with 1% 0 s 0 4 and em bedded in 
Epoxy. Ultrathin sections were stained with uranyl acetate 
and lead citrate and observed using a Phillips EM 300 
electron microscope. The embryo suspension was centrifuged 
at 10.000 rpm (L5 SPINCO ULTRACENTIFUGE) for 30 
minutes and then pelleted at 40.000 rpm for 1 hour. The 
concentrated suspension was subm itted to direct electron 
microscopic examination according to McNulty et al* (1979).

Agar gel precipitation test: Stock virus wich had been 
passed 7 tim es in CEF m onolayers and then inoculated by 
the CAM route in chicken em bryo was used to prepare the 
precipitating antigen according to Purchase et al.'2 (1989). 
Antiserum  against SI 133 strain o f  reovirus, obtained 
through Solvay laboratories (Cam pinas, SP, Brazil), was 
used to search for the presence o f reovirus com m on antigens.

Polyacrylamide gel electrophoresis (SDS-PAGE): Virus 
suspension obtained after 5 passages by YS route in chicken 
embryos and then to 7 passages in CK or 5 passages in CEIi 
was concentrated by centrifugation at 40.000 rpm (L5 SPINCO 
U L T R A C E N T IF U G E ) at 4°C  and su b m itted  to RNA 
extrac tion  using SDS 10% (Sodium dodecyl sulphate). CEF 
passage level 7 was also inoculated into the CAM  o f chicken 
em bryonated eggs. This virus suspension at CEF/CA M

passage  level I was p rocessed  by g rind ing  the CA M , 
c larify ing  by centrifugation at 10,000 rpm for 30 minutes 
and co n ce n tra tio n  at 40 ,0 0 0  rpm . The SI 133 reov irus 
reference strain, CAM  high passaged sample was used to 
com pare the genom ic fractions. Chicken gut isolate reovirus 
5264/84 (ITO, unpublished), presented as a CAM suspension, 
was prepared in the same way. The PAGE procedure was 
perform ed according to the m ethod initially described by 
Pereira et al." (1983) and m odified by Jerez et al." (1989). 
Experim ental infection: Stock virus was inoculated by oral, 
foot pad and sub cu tan eous rou tes in SPF ch icks and 
com m erc ia l gu inea  fowl at one and three days o f age, 
respectively. Virus suspension at 104 Embryo Lethal Dose 
50% (ELD W) was inoculated, respectively at the volumes of 
0.5, 0.2 and 0.3 ml. Each group, including controls, was 
com posed o f ten birds and was kept in isolation for two 
w eeks. Four days afte r inocu la tion , two birds from  each 
g ro up  w ere n ec ro p sied  and  ex am in ed  fo r m acro  and 
m ic ro sco p ic  lesions.

RESULTS
Virus isolation: The original 10% suspensions of pancreas 

and duodenum  that y ielded  reo v irus-like  isolate were 
inoculated in chicken em bryos by allantoic sac route, and 
did not yield virus isolation after five serial passages. When 
the suspensions were inoculated in chicken em bryos by YS 
route, swollen liver, hem orragic and oedem atous embryos 
were found in the dead em bryos between 4 to 7 days after

Table 1
Com parative pa thogen ic ity o f avian reovirus isolate
2370/89 in SPF c h ic k e n  e m b ry o s  d e p e n d in g  o n  in o c u la t io n  
ro u te .  S ã o  P a u lo  - SP, 1990
Route ELD50 Embryo lesions observed
CAM <10-1 CAM oedema and local necrosis

Dwarfing
Liver necrosis and/or green liver

AC <10-1 Pale embryo
Green liver

YS 10-6.3 Oedema
Hemorrages

ELD50 = 50% Embryo Lethal doses

Table 2
Comparative pa thogen ic ity o f avian reovirus isolate 
2370/89 in embryos o f avian species inocula ted by yolk 
sac route. São Paulo - SP, 1990
SPF chicken guinea fowl Pekin duck

1 0 «- IQ 55 1 0 40
* 50% embryo lethal doses
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Figure 1
Fifteen-day old guinea fowl embryos infected via YS with 
2370/89 isolate. Dwarfed embryos in the left had 
increased urate in the amnion

inoculation. Embryo mortality was not observed when the 
suspensions were inoculated by CAM  route, but em bryo 
lesions were seen in the infected embryos.

Embryo pathogenicity: The 2370/89 strain of guinea 
fowl-origin reo v iru s  w as fou nd  to be o f  the h ighest  
pathogenicity when inoculated by the YS route 
(Tab. 1). A similar level of sensivity was observed 
for guinea fowl and duck embryos. Comparatively, 
the isolate titre found in guinea fowl embryos 
inoculated by YS route was higher than in chicken 
and duck embryos (Tab. 2). Guinea fowl embryos 
which died 10 days after inoculation were dw ar­
fed and had increased urate deposition into the 
amnion (Fig. I), as well as biliary lesions in the 
liver. Early dead chicken embryos were hemorrhagic 
and oedematous.

C ytopathic effect (C PE): The isolate was 
able to multiply in CEF, CEli and CK. In all those 
cell cultures the virus produced syncytia and cell 
degeneration. Syncytia formation was observed at 
18 hours after inoculation in CELi (Fig. 2), while in 
CK syncytia became aparent after 72 hours post 
inoculation. While the virus appeared to replicate 
most rapidly in liver cell cultures, the infectivity in 
CEli was the same as those found for virus cultured 
in whole embryo and kidney cell cultures. After 7 
passages in CK the isolate produced CPE in CEF 
monolayers. CEF and CK - passaged stock viruses 
were able to produce minute lesions in the CAM  of

chicken embryos. During all the passages of the isolate, it 
was not possible to detect any haemagglutinating activity to 
chicken red blood cells.

Treatm ent o f  the virus: The isolate was stable after 
treatment with chloroform. Neither storage at -20°C, 4°C / 
60 minutes, 37°C / 1 hour, 56°C / 2 hours, nor exposure to 
pH 3.0 or pH 12.0 affected the stability of the virus. Loss of 
titre was found when the virus was submitted to 56°C / 5 
hours.

Filtrability: The virus suspension passed through 0.22 
]jm filters underwent a slight diminution of its titre when 
compared to the results o f  using a 0.45 pm  filter. The virus 
was not filtrable at 0.05 and 0.025 |am (Tab.3).

Virus particle: Virus particles compatible with reovirus 
morphology measuring aproximately 60 mm were detected 
in the YS suspension and in the CAM cells (Fig.3).

Precipitant antigen: The 2370/89 isolated shared a com­
mon group-specific antigen with SI 133 chicken reovirus.

Genome: RNA migration pattern concerning L, M (M (, 
M2 and M 3) and S (S ,, S2, S, and S4) segments were similar to 
SI 133 and 2370/89 isolate at the 7th CEF passage and at the 
1st CAM passage. After 7 passages in CEF CK and CELi pas­
saged virus suspensions had some variation o f  M2, S, and S4 
motilities (Fig. 4).

Pathogenicity for chicken and guinea fowl: Mortality 
and clinical symptoms were not observed in either of the 
groups o f  experimentally inoculated chicks and guinea 
fowl.

DISCUSSION
The Reovirus isolated from guinea fowl pancreas shared

Figure 2
Coverslips with confluent chicken embryo liver cell
harvested 18 hours after inoculation. Haematoxylin-eosin, 660 X
magnification
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Figure 3
Virus particles in the CAM cells. Magnification of 34 000 X, 
1 cm = 295 nm.

T a b le  3
Detection of infectivity of strain 2370/89 after filtration 
through Millipore filters. São Paulo - SP, 1990.
Filter (|jm) EIDso Mean death time
0.45 IQ « 146.40 + 38.07
0.22 1052 212 + 41.34
0.05 <10'°
0.025 <10’ °
ELD50« 50% Embryo Lethal doses
Mean death time (hours) observed for embryos

a number o f  characteristics in common with chicken isolates. 
Isolation and cultivation features are similar to those reported 
for chicken isolates (Guneratne et al.*, 1982), and genomic 
profiles are compatible with avian reovirus (Huang et a l.\
1987). It was found, however, that the 2370/89 isolate needed 
preliminary passages into CEli and/or CK before it was able 
to produced a clear CPE in CEF. This strain is not pathogenic 
for day old chicks, or at significant levels for AC-inoculated 
chicken embryos Takase et al.'5 (1987) have concluded that 
this kind o f  charac te r is t ics  is assoc ia ted  with the low 
pa thogenic  strains of chicken reovirus. According to these 
authors, strains of low pathogenicity are serologicaly different 
from highly pathogenic strains able to produce severe footpad 
swellings and tenosynovitis in chicks. As the guinea fowl 
isolate did not produce retarded growth or foot pad oedema 
in guinea fowl, it can reasonably be concluded therefore that 
this virus was not the cause o f  the high m ortality in the 
field. It would appear that this reovirus would be playing 
only a secondary or opportunistic role, and other pathogens 
could be involved in the etiology o f  this present f lock ’s 
d isease history. The clinic disease resembles the disease 
recognized in France and named “entérite frilosité” , because 
the poults congregated under the brooder and had yellowish

Figure 4
Pattern of RNA migration in SDS-PAGE. a,b,c,d = 2370/89 
isolate replicated respectively in CEF, CAM, CEK and CELi; 
e = 5264 Reovirus isolate in CAM, and F = SI 133 in CAM

diarrhoea. It commences at 7 to 10 days o f  age causing 5 to 
10% mortality and the etiology is unknown (Debaste1, 1972; 
Cauchy1, 1975). In Italy, an apparently similar disease was 
named transmissible enteritis and attributed to a filtrable 
agent infection (Corazzola; Zanin2, 1970; Pascucci et al.'°, 
1982). Rotavirus was observed in the faeces sam ples of 
diseased birds, but did not reproduce the field findings 
(Pasccuci et at.'", 1982). Given the present clinical history 
and  v irus  de tec t io n  da ta  ( reo v iru s ,  c o ro n a v i ru s  and 
h erpes- l ik e  virus), further studies should be carried out to 
clarify the primary cause(s). And also to establish a nomen­
clature for this disease. In 1988, K ies7 reported a sporadic 
ou tb reak  o f  a disease occurred in France, between 1967 and 
1986, which was called “X d isease” or Fu lm inant disease 
(M aladie  foudrayante), because of its subtle onset and high 
lethality. Adenovirus was present in the disease guinea 
fowls, as well as a herpesvirus-like agent with which the 
disease could be reproduced. It appears quite likely that 
disease observed here in Brazilian guinea fowl is the same 
as that which has been described as a fulminant disease in 
France, and will require further investigation in order to 
clarify  the d isease-caus ing  poten tia t ing  roles o f  these 
various agents.
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R E S U M O
Este trabalho descreve algumas propriedades de um reovírus que foi isolado de pâncreas e intestino de galinhas- 
d’angola que padeciam de uma enterite transm issível. Coronavírus foi isolado do rim das mesmas aves. O reovírus 
de galinhas-d’angola é patogênico para embriões de galinha-d’angola, de pata e de galinha mas não reproduziu os 
achados de campo, quando inoculado em angolinhas, e nem foi patogênico para pintos e patinhos inoculados expe­
rimentalmente.

UNITERMOS: Galinha-d’angola, Reovírus.
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