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Abstract:

BACKGROUND: Caprine pox virus disease play an important
rolein major constraints to small ruminants production in Iran.
OBJECTIVES: This study was conducted in different districts of
Iran to determine the prevalence of goats pox virus disease in
different age groups, sex and seasons in Black goats of Iran.
METHODS: Inthisstudy skinlesionsof maleandfemal egoatswere
collected randomly from different provincesduring (January, 2007
to November, 2010). A total of 318 samples were examined, of
which 66 were found positive. RESULTS: The overall prevalence
rate was 20.75%. Pox virus disease was observed significantly
higher in older (58.33%) female goats (36.79%) and in rainy
Seasons (26.16%0). The estimated economic |osses due to condem-
nation of skin deficiency were 5.59% which cost US$115.44 per
thousand skin of dlaughtered goats. The prevalence was
significantly different (p<0.05) in different age groups and sex of
theanimals. CONCL USIONS: Thepresent study indicatesthat pox
virusdiseaseinfectioningoatsisassociated with age, sex of animal
and seasonsof theyear. To control thediseaseininfected provinces,
appropriate preventive control strategies have to be designed to

reducetheimpact of thediseaseongoat productioninIran.

I ntroduction

There are about eighty million small ruminants
(sheepandgoat) inlran (FAO, 2005), which playsan
important role in the rural economy and earns a
substantial amount of foreign currency via exporting
skins and other by-products (Soad et a., 1996)
Amonginfectiousdiseases, pox virusdisease (PVD)
in particular constitutesaserious health problem and
limitation to the productivity of small ruminants
throughout theinvolved provincesof Iran duetothe
associated morbidity,mortality,cost of treatment and
control measures (Ramyar, 1965).

Inlran, viral diseaseshavebeen considered oneof
themajor constraintsof livestock production. Among
theviral diseases,goat pox diseaseisaneconomically
important livestock disease particularly in sheep and
goats. The prevalence of goat pox disease among
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small ruminants is rampant and the economic loss
from this disease is considerably high. Soad et al.
(1996) havereportedthat pox virusdi seaseisthemost
prevalent and economically important in sheep and
goat. I nfection with goat pox virusisregarded asone
of the most common infection of ruminantsin Asia
and Africa (OIE, 2008). This disease causes
enormous economic losses all over the Middle East,
including Iran;these losses are due to reduction in
trade, export, and the development of extensive
livestock production such as milk and meat,
condemnation of skin, loss of draught power,
reproductive failure and mortality and may aso
prevent theimport of new breeds. Ramprambhuetal .,
2002 estimated theeconomiclosses(Raoet al., 2000)
due to condemnation of skin at 7.54%, which cost
US$28.86 per thousand skins of slaughtered goats.
Despite the wide prevalence of the malady and the
hugelosssustained fromit, no epidemiological study
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onthis diseasein goatshassofar been undertakenin
semi-arid provincesof thiscountry. Therefore, inthis
study an attempt was made to record the prevalence
of goat pox diseasein Iranian Black goats associated
withtheinfluenceof ageand sex onprevalenceandto
correlate between goat pox infection , temperature
and seasonal changes.

Goat pox wasfirstreportedin1879inNorway and
later observed in Macedona during the first world
war. Goat pox waslikely present in Asiaand Europe
as early asthe second century AD and its infectious
naturewasrecognizedinthemid 18th century. Today
sheep and goat pox are found in central and north
Africa, central Asia, the Middle East and parts of the
Indiansubcontinent. A mild pox-likediseasehasbeen
reportedin Californiabut isunlikely to beagoat pox
virus. Routine laboratory procedures for the
diagnosis goat pox include characteristic histo-
patholigiclesionsand cell culturetechnique, asthere
are cross reactions between different strains of goat
poXx virus species so, thefirst method i s sel ected.

M aterialsand M ethods

1- Sudy area and experimental animal: This
study was conducted in Razi Institute on 318
suspected samples, received from different semi-
arid provinces of Iran including Kerman, Zanbol
Hormazgan, Khuzestan, Khorasan, Fars, and
Azarbayjan, which are located mostly in the south,
central and south-eastern parts of Iran and between
24°.32' north latitude and 91°52' east longitude. The
average maximum and minimum temperature are
23°Cand 7°C, respectively (IMO, 2010). Theannual
average rainfall is 3.334 mm and humidity is 70%
(IMQ, 2010). In this study, skin lesions of male and
femal e goats of different age groups were examined
at the virology department during a period from
January 2007 to November 2010. All animals of this
study belongtoIranianBlack goatswhichwereraised
in different areas of provinces of Iran and were
maintained under rural and urban anima hus-
bandries. The age of the animal was determined by
dentition. The sex of the animals was recorded by
examining the presence of penisor uterus.

2- Sampling and processing: A total of 318 skin
lesions were received from the involved provinces
and examined for lesions manifestations. The gross
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lesionsof theskinlikecyst, abscesses, necrosis, white
spots, hemorrhages were investigated and recorded
by immediate transfer to the laboratory and then
debris tissues were removed and homogenized
(Homogenizer typeR 16.56 APM,1200 RPM motor)
at 1000 gin 15 minutes, andinjected by two methods,
sub-cutaneous and scratching. After injection,
control measurewascarried out asbody temperature,
secretionand apparent status, nasal and eye discharge
wererecorded for 10 days.

3-Examination of inoculation goats: Five days
after injection, goats were observed for typica
clinical signssuch as fever, pox vesicles lesions. In
somecasesvesiclesweregeneralizedwhile inothers
they werelocalized, there seemsto beadifferencein
the protection levels of goats (Davis and Otema,
1978). It should be noted that all injected goats were
kept for one month until completerecovery and some
of them werethen transferred to be destroyed.

4- Hatistical analysis: Collected data were
transferred to STATA version 8.0 (STATA co-
operation, Texas, USA, 2002) for analysis by chi-
sguare test. Variation in the prevalence of goat pox
disease among sex, age and season were analyzed.
The year wasdividedintothreeseasons, i.e. Summer
(June to September), Rainy (March to May) and
Winter (November to February). A value of p|£]0.05
or lesswas considered significant at 95% confidence
interval. X2isusedtofind differencesinage, sex and
seasonsgroupsprevalencerates.

Results

Age-wise prevalence rates of goat pox disease:
Out of 318 suspected skin lesions 66 (20.75%)
samples were found positive. This study reported a
relatively low prevalence rate of pox in goats and a
higher rate in older animals over two years of age
(Tablel). The high infection rates in older animals
was associated with age and consequently longer
exposuretime.

Sex and season-wise prevalence: Female goats
(36.79%) were affected more with pox virus disease
thanmales(12.73%). Prevalenceof pox virusdisease
in slaughtered goat was found to be higher (26.16%)
during rainy season compared with summer and
winter (Table 2). The proportion of animals passing
pox lesion gradually increased from the early dry
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Table 1. Age-wise prevalence rates of goat pox disease in the
south-eastern provincesof Iran. Figuresin parenthesisindicate
percentages. A significant difference between various age
groupswasrecorded (x2=16.917, p<0.002).

Ageof animals Number of skin positive cases
(Years) lesion examined (%)
Uptol 35 (2.85)
n=1

1-15 86 (16.27)
n=14

1.6-2 168 (20.83)
n=35

2.1-25 24 (58.33)
n=14

2.6-3 5 (40.00)
n=2

Table 2. Economic losses due to condemnation of pox virus
disease affected skin lesions. Figuresin parenthesis indicate
the percentage. A non significant difference between various
seasonswasobserved (x2=2.450, p=0.294).

S nsinvolved Number of samples  Positive (%)

examined cases
Summer
(Juneto Sept.) 106 (17.9)
n=19
Rainy
(MarchtoMay) 107 (26.16)
n=28
Winter (November
toFebruary) 105 (16.2)
n=17

season and peaked at theend of thedry seasonandthe
early rainy and moisture season.

Economiclosses: Thetotal weight of 318 affected
skin was approximately 143 kg and the weight of
condemned mass from affected skin was 8 kg, this
was hearly 5.59% of the total weight. The monetary
value of 143 kg affected skin was calculated to be
US$619.04 and the monetary value of 66 kg
condemned was US$34.63. Based on these figures,
the expected monetary loss due to condemnation of
affected skin per slaughtered goat in the population
was US$0.16. Expected monetary losses per 1000
slaughtered goat in the population would be US$
115.44. According to the present study, the preval-
ence of skin condemnation due to pox disease
decreased from 4.41%t0 2.80% in goats.
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Discussion

This study reported a relatively low prevalence
rate of pox in goats. Environmental temperature can
be the main cause of different prevalence rates of
disease in the different regions of the provinces
wherethisstudy wascarried out.

Age-wise prevalence: goat Pox disease was
observed significantly (x 2=16.917, p<0.002) higher
in older animals over two years of age (Table 1),
which is in agreement with the results of other
researchers (Soadetal., 1996, Plowrightetal ., 1959).
The higher infection rate in older animals could be
due to long-term exposure to direct contact and
survival of virus in nature. Similarly, Murry et al.
(1973) reported the high infection rates in older
animal sassociated with ageand consequently longer
exposuretime. Theprevalence of pox disease started
todecreasewiththeincreaseof age(>2.5years) inthe
present study. Similar observation was reported by
Kitching et a. (1986) wherethe prevalencewashigh
(35.71%) inthe 2 years age group and low (18.18%)
in the greater than 3 years age group. The probable
explanationfor thelower prevalenceinthehigher age
group compared to the younger age group could be
due to the so-called self-cure phenomenon (Davies
.F.G1976) and /or high acquired immunity, which
increase with age. It has been reported that the host
may recover from infection with increasing age and
hence becomeresistant (Davies, 1978).

Sex and season-wise prevalence: Female goats
were affected more (x2=15.384, p<0.001) with pox
virusdiseasethanthemal es, which could probably be
duetothefact that thefemalegoatsinthiscountry are
slaughtered at older age. The change of physiologic
condition during lactation (productive activity) and
Jor lack of proper nutritionfor productionand dueto
long term exposure of the animalsto disease entity
and their heavy grazing in submerged areas might be
the cause of the greater prevalencerateinfemale. In
adult female goat pox disease was recorded higher
(44.20%) and this was probably the reason for the
higher survival rateof thisagegroup of animalstothis
disease (Davies, 1976).

Prevalenceof pox diseasein slaughtered goat was
found to be high during rainy season, however, the
difference with other seasons was found non
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significant (x2=2,450: p= 0.294). This observation
appears to be in agreement with the earlier reports
(Rao et a., 2000). Climate conditions, particularly
warm weather, were frequently associated with
differences in the prevalence of goat pox virus
infection because it was suitable for intermediate
hosts mechanical carriers (arthropods) to reproduce
and to survive longer under moist and warm
conditions(Murry etal., 1973). Moreover, Iranhasa
warm and moist season for some months and pox
virus survivein such an environment. From thisand
previousstudies (Jubbet al., 2004), the preval ence of
pox virus infection was found to be significantly
higher during the rainy seasons than that of dry
season. Reports on the duration and period during
whichanimalsareexposedtoinfectionwithpox virus
vary between habits and the rate of infection is not
constant throughout the year but concentrated over a
relatively few months (Davies et al., 1985). The
proportion of animals passing pox lesion are in
agreement withKitching etal. (1989), thereisapeak
at the end of the dry season and early rainy and
moi sture season.

Economic losses: The 5.59% loss of skin tissue
with a monetary value of US$619.04 due to
condemnation for skin deficiency should not be
underestimated in the context of a developing
country likelran.

Pox infections in goats are endemic and
widespread in different provinces of Iran (Fars,
Isfahan, Kerman). So control measures should be
taken by eradi cation of mechanical carriers(ticksand
mosquito population) in raising goat pastures and
avoidingdirectandindirect contact of infected goats,
as mass vaccination would be carried out before an
occurrence happens. Hence supportive treatment
should be given to get the maximum benefits from
goats.
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