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ABSTRACT: The citrus pulp can be used as a substitute in
ruminant feed reducing costs and maintaining the nutritional
quality of food. However, this compound should be used carefully
s0 as not to cause harm to the animals. The present report aims
to describe the occurrence of dental erosion, actinomycosis and
polioencephalomalacia in sheep raised and kept with a wet low
pectin citrus pulp based diet, composing 50% of roughage.
Actinomycosis was diagnosed in five animals through clinical
and radiographic examinations and microbiological culture, and,
after treatment, three animals were cured. Polioencephalomalacia
was confirmed in ten animals by clinical diagnostics, in nine out
of ten animals by therapeutic diagnosis, and in one animal by
post-mortem anatomopathological examination. According to the
observed, we recommend caution when large amounts of citrus

pulp are used as bulky food.
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RESUMO: A polpa citrica estd entre os produtos que podem ser uti-
lizados como substitutos na alimentagio de ruminantes, diminuindo
os gastos e mantendo a qualidade nutricional do alimento fornecido
aos animais, porém, esses alimentos devem ser utilizados de forma
que ndo tragam maleficios. Assim, o presente relato visa apresentar
a ocorréncia de erosao dentéria, actinomicose e polioencefalomaldcia
em ovinos criados e mantidos recebendo alimentagio a base de polpa
citrica imida despectinada na concentragio de 50% do volumoso.
A actinomicose foi diagnosticada em cinco animais por meio de exame
clinico, radiografico e cultivo microbioldgico, e apés tratamento trés
animais foram curados. J4 a polioencefalomaldcia foi confirmada em
dez animais pelos sintomas manifestados, eficiéncia da terapia insti-
tuida em nove animais e exame anatomopatoldgico de um animal
que veio a ébito. De acordo com o observado, deve-se ter cuidado ao
utilizar grande quantidade de polpa citrica imida como volumoso.
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In Brazil, there are large amounts of agroindustrial waste that
can be used in animal feed to reduce production costs and
to avoid environmental damage (RODRIGUES etal., 2011;
CHAVES et al., 2014).

A sub-product of the orange juice industry, composed of
bark, bagasse and seeds of citrus fruits that were used in the
extraction of juice (PEREIRA et al., 2007; CHAVES et al.,
2014) and discarded fruits MENEGHETTT; DOMINGUES,
2008), the dry citrus pulp, has been used in Brazil to feed rumi-
nants since 1985 (BRACARENSE et al., 1999). Citric pulp
is an energetic food with a low protein content, rich in pectin
and characterized as an intermediate between bulky and con-
centrated (PEDROSO; CARVALHO, 2005; CHAVES et al.,
2014). It can be used as a partial or total substitute of corn in
concentrate for growing sheep as it does not affect apparent
digestibility of nutrients, animal performance (GILAVERTE
et al., 2011) and does not influence carcass characteristics
(RODRIGUES et al., 2008).

Due to the high costs of drying, dehydration and pel-
letizing of the citrus pulp, many producers started using it
in its natural form (PEREIRA et al., 2008, PEGORARO
et al., 2012). The dry citrus pulp have 14.82% dry matter,
6.80% crude protein, 69.29% NDF, 57.46% acid detergent
fiber (ADF) and 67.7% nutrients digestibles totals (NDT)
(VALADARES FILHO et al., 2015).

The present case report aims to show the possible risks
associated with the excessive use of wet citrus pulp in rumi-
nant feed and its association with tooth erosion, occurrence
of actinomycosis and polioencephalomalacia.

In 2014 and 2015, sheep, crossbred Dorper with Santa
Inés, from semi-intensive sheep-rearing, located in the region
of Leme, in the interior of Sao Paulo, Brazil, were attended by
the Department of Veterinary Medicine and Clinic of Small
Ruminants of the Clinical-Hospital Didactic Unit (UDCH)
of the Department of Veterinary Medicine of the Faculdade de
Zootecnia e Engenharia de Alimentos (FZEA) of Universidade
de Sao Paulo (USP). The animals received 50% of the dietary
mass in the humid citrus pulp and 50% in napier grass, sugar
cane, corn silage or coast-cross pasture (Fig. 1). Aside from i,
the animals received water and mineral salt at will.

In a large number of animals, lesions on the enamel of
the incisor teeth, characterized by polishing of dental surfaces,
yellowish appearance of teeth, corrosion and wear of enamel
and dentin were found (Fig. 2). These alterations were found
in all animal categories, except in infants or young animals
in which the molt had occurred recently.

The observed lesions are similar to those described in
the acid erosion in teeth of human due to chemical processes
(AGUIAR etal., 2006; BRANCO et al., 2008). According to
AGUIAR et al. (2006), intake of acidic foods such as citrus
fruit consumption, acidic fruit juice, acid soda, sports energy
drinks, carbonates and mineral replenishers can cause irrevers-
ible pathological wears to dental tissues. Any acidic substance

with a pH less than 5.5 for dental enamel and less than 4.5 for
dentin may dissolve the crystals of hydroxyapatite and cause
demineralization of the surface of the enamel, which may lead
to significant loss of tooth structure (BRANCO et al., 2008).

During the pectin extraction process, the orange slush is
washed with water for 50 minutes, subjected to heating with
steam at 60—-90°C, treated with nitric acid and then pressed.
The product of this pressing is the dehydrated citrus pulp,
which has very acidic pH, around 2.4. The acid action of the
despectinated citrus pulp, ingested for a long period, deter-
mines that the dental enamel of the incisor teeth is corroded
(SARTURLI, 2008).

Associated with this acid erosion of the teeth, there was
an increase in volume in the horizontal mandibular branch of
hard consistency in five adult sheep (Fig. 3). The swelling was
located between the premolar and molar teeth and affected the
left mandible in 40% (2/5), the right mandible in 40% (2/5)

Figure 1. Appearance of the despectinated wet citrus pulp.

Figure 2. Erosion of incisor teeth resulting from the ingestion
of despectinated wet citrus pulp: (A) polishing the incisor teeth;
(B) yellowish appearance of the teeth, erosion of the enamel
and retraction of the gingiva; (C) young animal, in which the
tweezers were changed, with complete corrosion of the milk
teeth; (D) complete corrosion of the incisor teeth.
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and in 20% (1/5) the two branches of the jaw. There was also
slight edema occurring around the lesions in 100% (5/5) of
the animals, pain sensitivity to palpation in 20% (1/5), and
ulceration of the skin with the presence of fistula that drained
purulent secretion of creamy aspect and straw yellow color-
ation in 40% (2/5) of the affected sheep. During the aspira-
tion puncture of the volume increases for the collection of
material for the microbiological examination, it was possible
to obtain yellowish, creamy, blood contaminated secretion
with the presence of small and hard granules similar to the
sulfur granules. The lesions presented by the animals in the
mandibular region, as well as the characteristics of purulent
secretion, are similar to those ones described for actinomyco-
sis (RIET-CORREA, 2001; ALVIM; FILADELPHO, 2005;
ANTUNES et al., 2012).

Radiographic findings demonstrated lesions in the region
of second and third molar teeth, with bone lysis and cortical
thinning. Around the lesions, there was a sclerosis area, smooth
periosteal reaction and a radiolucent area, being indicative
of bone loss, suggesting, as described by NIEHAUS (2009),
the occurrence of osteomyelitis (Fig. 4).

The bacterial isolation was performed in blood agar
medium (brain heart infusion — BHI, Difco+sterile defi-
brinated sheep blood, Newprov), and agar plates were incu-
bated at 37°C under anaerobic conditions (ANAEROBAC,
Probac) for 20 days. Gram stain showed typical diphtherial
forms (non-spore-forming Gram-positive rods) of bacteria of
the genus Actinomyces.

Although actinomycosis is considered rare in sheep (RIET-
CORREA, 2001; ANTUNES etal., 2012), it has been reported
in sheep of the Rocky Mountains (Ovis canadensis canadensis)
and Dall sheep (Ovis dalli dalli) a high prevalence, respectively,
equal to 12.1% and 23.3% (HOEFS; BUNCH, 2001). In the

Figure 3. Actinomycosis in ovine: (A) increased volume of hard
consistency in the mandibular region; (B) ulceration of the skin
with the presence of fistula; (C) puncture of the fistula to collect
material for bacterial isolation; (D) yellowish purulent secretion,
creamy, contaminated with blood and with the presence of
small and hard granules similar to the sulfur granules.

study conducted by HOEES; BUCH (2001), it was observed
that this disease did not occur in wild sheep from Eurasia,
but this disease was observed in 5.0% of domestic sheep
(Ovis aries) jaws examined. In sheep of the Rocky Mountains
and Dall sheep, HOEES; BUCH (2001) associated the occur-
rence of actinomycosis with tooth abrasion and lesions in the
buccal cavity, resulting from the ingestion of a great quantity
of mineral matter present in the fodder, which would facilitate
the penetration of the bacterial agent. In domestic ruminants,
Actinomyces bovis is a commensal bacterium of the oral cav-
ity that only causes disease in the presence of wounds caused
by coarse and pointed forages or by periodontal injury, par-
ticularly in the tooth replacement period (RIET-CORREA,
2001; ANTUNES et al., 2012).

It was observed in the property served the involvement
of 2.5% of the animals of the herd (5/200), and the predis-
posing factor for the penetration of the bacteria was acid ero-
sion, tooth wear and gingival retraction due to ingestion of
large amounts of moist citrus pulp.

The treatment was based on potassium iodide and antibi-
otic therapy (RIET-CORREA, 2001). The dosage used was 2 g
of oral potassium iodide once daily for 10 days and 50,000 IU
/ kg of penicillin intramuscularly, three applications with a
three day interval. ALVIM; FILADELPHO (2005) indicate the
treatment through combined surgery with iodide-based medi-
cation and high doses of intravenous penicillin and streptomy-
cin, but only in maxillary actinomycosis. Although the authors
report low treatment efficacy (ALVIM; FILADELPHO, 2005;

Figure 4. Radiographs of treatment evolution of the horizontal
branch of the right mandible of animal of the ovine specie,
identification number 389, adult, female, mixed Dorper with
Santa Inés, with diagnosis of Actinomycosis. (A) It was observed
in rostral region of the root of the third molar tooth lysis that
extended leading to cortical discontinuity. Involving the lesion
was an area of sclerosis and a smooth periosteal reaction;
(B) it was observed extension of the lesion to the root of the
second molar tooth; (C) there was an increase in intralesional
radiopacity and surrounding sclerosis; (D) the lesion was almost
imperceptible with radiopacity, equating to adjacent normal
bone tissue with a discrete halo of surrounding sclerosis.
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ANTUNES et al., 2012), the present report showed cure of
the disease in treated animals. During radiological follow-up,
radiopacity increased overlapping the lesion site, and subse-
quent radiographic images showed a decrease in areas of lysis
and almost imperceptible cortical discontinuity, indicating a
favorable remodeling compatible with cure (Fig. 4).

In this property, 25% (10/40) of the lambs from 5 to
7 months of age that were completely confined presented neuro-
logical disorders. These animals presented motor, opisthotonus
and amaurosis incoordination, symptoms similar to those ones
described in experimentally induced polioencephalomalacia in
cattle (SANT’ANA et al., 2009b; NOGUEIRA et al., 2010)
and in spontaneously affected animals (MENDES etal., 2007).
The animals with more severe symptoms, inability to stay in
the station, lateral decubitus, opisthotonus, spastic paresis of
the hind limbs, pedaling episodes and death were observed.

During the necropsy, there was a yellowish aspect of the
cerebral cortex, and a fragment of the brain was fluoresce
when submitted to Wood’s light. The histopathological evi-
dence revealed gray matter presenting neutrophilic spongio-
sis, increased perineuronal and perivascular spaces and neu-
ronal necrosis, also found by SANT’ANA et al. (2009b) and
NOGUEIRA et al. (2010). Treatment of the other nine ewes
with vitamin B1 (thiamine) resulted in regression of neuro-
logical symptoms and reestablishment of animal health status.

According to SANT’ANA et al. (2009a), the diagno-
sis of polioencephalomalacia can be made based on clinical,
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