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Abstract:

InMay 2007, asuborder Shokadeer calf about onemonth of age
was found in apreserved area of Arasbaran in the East Azerbaijan
province. From an ecologica view point, the Arasbaran area is
uniquely labelled as areserve biosphere. he calf had diarrhea that
recovered after treatment. During rearing, The calf received
pasteurized- homogenized milk from market as well as milk of a
goat. After 3weeks, theanimal suddenly showed acute depression,
anorexia and hypothermia. Antimicrobia and supportive therapy
was ineffective and the calf died 12 hours after showing clinical
signs. At necropsy, chemical rumenitis and hemorrhagic enteritis
wasobserved. Pure Escherichiacoli wasisolated fromliver, lungs,
rumen and small intestine contents. Histopathol ogic examination
reveadled severe chemical rumenitis and necrohemorrhagic
enteritis. Absence of mother, intake of milk from other speciesand
stressof capturewere predisposing factors. Entry and fermentation
of milk in rumen provoked chemical rumenitis and stasis of
digestivesystem could beresponsiblefor septicemic Colibacillosis

(colisepticemia) and death in this Shokacalf.

Casehistory

In recent years, increasing human population in
residential areasof Arasbaran, changing backwoods,
destruction of forests and pastures, increasein and
dominance of domestic animalsto jungles, irregular
hunting with new tools and destroying the eco-
systemsthroughtheconstructionof newroadsarethe
main causes that threaten the animal species in the
implicit area. For example, not one Shoka deer has
beenseen inthepast 30years. Thementionedfactors
not only caused destruction of animal speciesbut also
reveal the re-emergence of viral diseases, most of
which are zoonosis and are transmissible to man
(Clements et al., 2009). Tuberculosis can be easily
transmitted from deer to cow and morethan 40 agents
of infectious disease have been explained which
could be transmitted from wild life to human and
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domestic animals (Bohm et al., 2006; Buxton, 2006;
Griffin et a., 2000; Jonson €t a., 2008; Menzies,
2008; Sanchez et al., 2009). Most agents of diseases
reported in deer were pulmonary worms like
Dictyocaulus and Protostrongylus (Bohm et a.,
2006). Inthepast 50 yearsapplicabl e studies showed
that if the calveswereraised in farms, mortality rate
will decrease under 20%, otherwise the rate will be
30-50%. The mortality rate in Shoka deer may be
changed 10-20% on the farms and 10-90% in the
natural condition (Mellor et al., 2004). Now, in New
Zealand, morethan 2 million deer areraised in 5700
farms and the first deer raising farm was officially
established in 1970 (Mellor et al., 2004). Based on
unofficial reports from Iran Department of the
Environment (D.O.E) our country has more than
2000 yellow and red deer in the preserved
ecosystems. Onthedate20/5/2007 in Daranavillage-

197



Chemical rumenitisand Septicemic Colibacillosis...

inthewest of the preserved area of Arasbaran in the
East Azerbaijan province-asuborder Shokadeer calf
(Capreolus capreolus capreolus), thelocal and Azeri
name was Elik, about one month of age was found.
The mentioned deer calf had diarrheathat recovered
after treatment and clinical attention. During
husbandry the calf received pasteurized-homo-
genized milk fromthemarket and from agoat bought
forthispurpose. Unfortunately, after 3weeksthedeer
calf suddenly showed acutedepression, anorexiaand
hypothermia. Antimicrobial and supportive treat-
ment included: Enrofluxacin, 0.5 ml/10kg.b.w
(Erfan-Daru, lran), Oxytetracycline tablet, 10
mg/kg.b.w. (Dam-lorarn, Iran), multi-vitamins5 mL
per case (sheep) (Interchemie, Netherlands) and
steroidal  anti-inflammatory drugs like Dexa
methasonewere used 2ml SID (Nasr-Fariman, [ran).
Oral rehydration solution (ORS) dissolved in water
was used for ashort period during therapy (Sepideh-
Dasht, Iran). The above-mentioned treatments were
not effective and the case died 12 hours after the
appearanceof clinical signs.

Diagnostictesting

Necropsy wasdonebefore6 hoursafter death, and
samplesweretakenfrom rumen, omasum, intestines,
liver, lungs, adrenal glands, urinary bladder and
content of rumen and small intestine. Then the
samples were sent for bacteriological study and
histopathological investigations. Pure E. coli was
isolated from organs with standard bacteriological
culture. Histopathological examination revealed
chemical rumenitis and necrotic and hemorrhagic
enteritis (Figure 1,2). Severe hyperemia was
observed in lamina properia and submucosa of the
rumen. Basement membrane and basal laminawere
intact. Swelling and hydropic changewerenaticedin
stratum spinosum. Numerous focal necrosis and
pustuleswere seen in the upper and middlelayers of
stratum spinosumwithout any viral inclusion bodies.
Microcolonies of bacteriawere found in some areas
of stratum corneum. Evidence of growth or invasion
of fungi like Candida albicans or Mucor were not
observed (Figure 3). Omasal microscopic lesions
resembling rumenal ones showed inflammation.
Abomasal mucosa was hyperemic. Liver showed
severe hyperemia, mild hyperplasiaof bileductsand
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mononuclear cholangitis. In the heart, severe
hyperemia was accompanied by multiple small to
large hemorrhages (petechiae to ecchymoses).
Hyperemia was observed in kidney and adrenal
glands too. Extensive hemorrhage was observed in
the small intestinal serosa. Tunica muscularis was
hyperemic and submucosaand laminaproperiawere
edematous and infiltrated by mononuclear or
polymorphonuclear (PMN) cells. Due to necrosis,
mucosafall down and obvioushemorrhagicexudates
with bacterial micro colonies and PMNs were
observed. Insomeareas, necrosiswasextendedtothe
deep layers of intestinal wall and necrohemorrhagic
enteritis developed (Figure 4). Lungswere severely
hyperemic and showed mild lymphocytic perivas-
cular cuffing.

Assessment

AmongE.coli whichhavebeenisolated fromwild
ruminants such as Shoka in Spain, it is possible to
conclude from the genus which produce Shigatoxin
(STEC) that wild ruminants are a reservoir of this
serotype of E.coli and could transmit infection to
human (Simpson, 2002; Woodbury et a., 2005). In
Japanandthe USA, thisserotype caused intoxication
in humansthrough food (Simpson, 2002).

On the basis of the Woodbury et al. (2005) study,
the main cause of death in red deer is nonspecific
traumato both sexesin al agesin husbandry farms.
Diarrhea syndrome in calves is ranked fifth in
importance in death due to unknown agents. The
absence of mother'smilk and calf isolated by mother
are other reasonsfor thecalf'sdeath (Woodbury etal .,
2005). Mis-mothering due to mother's inexperience
in making a relationship with her calf, mother's
malnutrition at the late gestation, and dystociacould
be responsible for mis-mothering, cachexia and
eventually deathwhichmay occur insheep, goat, cow
and deer (Méllor et al., 2004). Phenotype, shape of
udder and teat in the goat, type of received milk and
entry to rumen could decrease milk intake and milk
fermentation irritated rumenal mucosaandinjured it
(Méelloretal., 2004).

In the present study, the Shokadeer calf not only
did not have this own parents, but also wasfed by a
species with completely different properties
comparedwith themilk of goat (Reinkenetal ., 1990).
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Figure 1. Internal organsof the Shokadeer calf, thevisceraare
severely hyperemic.

Figure 3. A microscopic section of chemical rumenitisin a
Shokadeer calf, severehyperemiaispresentinlaminaproperia
and submucosa of the rumen. Basement membrane and basal
laminaof stratified epitheliumisintact. Swelling and hydropic
change in deep layers and pustule formation in upper and
middle layers of the stratum spinosum are observed (H&E, x
200).

There is one report about alergy in man which
appeared dueto proteinsfrom milk of goat and sheep
which cause eosinophilic esophagitis (Rezazadeh et
a., 2009). Inaddition, Campylobacter jejuni enteritis
isfound in human after consuming raw milk of goat
(Harriset al., 2000; Simpson, 2002). Another report
showstheallergy that appearedinhumanwasacross-
actiontomilk of cow, sheep, wildgoat, buffal o, camel
and deer (halal meat) (Menzies, 2008). This report
showsthat the peoplewho had allergies to cow-milk,
aso have allergies to milk of deer, wild goat and
buffalo (Méellor et a., 2004). Mild inflammation of
forestomachs could be observed in young caves
which used abucket for milk intake, especially when
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Figure 2. Necrotic rumenitisin the Shokadeer calf.

Figure4. Microscopic section of necrohemorrhagic enteritisin
a Shoka deer calf, extensive hemorrhage in the serosa, edema
and infiltration of mononuclear or polymorphonuclear (PMN)
cells in submucosa and lamina properia are present. Villi are
fallen down and obvious hemorrhagic exudateswith bacterial
microcolonies and PMNs were observed. In some areas,
necrosis was extended to the deep layers of intestinal wall
(H&E, x 100).

esophageal groovereflex doesn't work properly, thus
alargevolumeof milk accesstorumenandreticulum.
A similar problem may occur whenthegastrictubeis
used, so fermented milk could beresponsiblefor mild
rumenitis accompanied by edemaand infiltration of
neutrophils into mucosa (Maxie, 2007). Chemical
rumenitis usually occurs after intake of grains or
carbohydrates which are rapidly fermented (Maxie,
2007). Hydropic vacuoles, acanthosis and pustule
have been discussed aschemical rumenitisdueto too
many fermentabl ecarbohydrates(Maxie, 2007). The
lesions found after intake of fermentable carbo-
hydrates include: increased growth of rumenal
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papillae, increased cytoplasmic vacuoles in the
epithelial tissue (often found in vesicle shape), mild
to severe neutrophilic reactions in the mucosa or
submucosa, erosion and ulcerationsmay befound in
the mucosa (Maxie, 2007). Rumenal contents seem
normal but intestinal contents are usually watery,
athough it wasn't obvious whether the calf had
received colostrum from his mother or not
(Rezazadeh et al., 2009). Colostrum deprivation
could predispose the appearance of digestive,
respiratory and systemic infections which cause
diarrheasyndrome, pneumonia, septicemia, inability
and eventually death (Mellor et a., 2004). Infection
breakout and death depend on the environment of
newborns(Mellor et a., 2004).

Many viral diseases cause inflammatory lesions
in the forestomachs and digestive system in
ruminants. Rumena necrotic mucosa is found in
newborncalvesisduetobovineviral herpesl, bovine
papular stomatitisand contagi ousecthyma. Rumenal
lesion and ulcers may often be accompanied by
bovine viral diarrhea and mucosal disease (Maxie,
2007). Severe bleeding and ulcerswhich werefound
inthe rumenal and omasal mucosamay occur dueto
bluetongue in sheep. Adenoviral infections often
cause multifocal fibrinohemorrhagic rumenitis
(Maxie, 2007). No information is available about
intake of colostrum so the absence of mother and
intakemilk fromanother animal speciesandthestress
of capture could weaken the immune system. In
addition to these factors, excessive amount of milk
into rumen and chemical rumenitiscould predispose
growth of pathogenssuchasE. coli. E. coli itself may
cause hemorrhagic enteritis and eventually death,
nevertheless, no virological discovery was found to
demonstrate that the virus is responsible for
appearance of the disease and eventually, death.
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