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Hepatogenous Photosensitization in Steer by Brachiaria decumbens

Jéssica dos Santos Guimaraes Carmo', Joselito Nunes Costa', Carmo Emanuel Almeida Biscarde?,
Luciano da Anuncia¢do Pimentel’, José Carlos de Oliveira Filhoy' & Ana Paula Abreu Mendongag?

ABSTRACT

Background: Although the etiology of hepatogenous photosensitization has not yet been fully elucidated, it is known
that hepatotoxic substances (saponins) present in grasses of the genus Brachiaria spp. are responsible for intoxication of
ruminants and horses, causing great economic losses in the whole world. Since this grass is the source of food for the herd
in Brazil, and other countries of the world, the aim of this paper is to describe the epidemiological, clinical, laboratory and
anatomopathological aspects of a steer with this disease.

Case: A 3-year-old Nellore steer was referred to veterinary care at a property in Bahia, with a 3-week history of swelling,
loss of cutaneous tissue in the ear and scrotum region, and dry faeces. The animal was raised in pasture with Brachiaria
decumbens along with five animals of different age and sex; however, it was the only one to present symptoms. Although
the animal had been treated at the farm, there was no clinical improvement. On clinical examination, the steer was apathetic
with jaundiced mucous membranes, nasal and ocular discharge, epiphora, and ulcers on the labial and gum commissure.
The steer had leukocytosis with neutrophilia, anemia, and hyperfibrinogemia. The body condition score (BCS) was 2 (BCS
ranges from 1 to 5), and the skin lesions observed were bedsores, necrosis and scabs in several regions. The increase in liver
enzymes (GGT, AST) indicated hepatic impairment, suggesting a case of hepatogenous photosensitization. The therapeutic
protocol instituted was enteral hydration, electrolyte replacement, topical application of ointment in the injured areas. In
addition, it was recommended to maintain the animal in the shade, supply of good quality grass, and a new clinical evaluation
in seven days. On new examination, it was observed that there was no satisfactory clinical improvement of the animal, and
persistence of laboratory changes. Despite the poor prognosis, treatment was continued for another month with the same
recommendations. However, in view of the severe clinical condition and unfavorable prognosis, the animal was submitted
euthanasia. Necropsy revealed extensive areas of bedsores, erythema, severe jaundice in the mucous membranes, eyeballs
and opaque corneas. The liver had an enlarged volume with bulging edges and a greenish color. The kidneys had a pale
brownish color, with an irregular and mottled subcapsular surface, with blackened and depressed spots. Histologically, the
cytoplasm of the hepatocytes was finely vacuolated, sometimes refringent and with an abundant presence of bile pigment. It
was also observed in the middle of the liver parenchyma, multiple foci of accumulation of macrophages filled with vacuoles
of different sizes containing saponins and crystals of saponins inside bile ducts. Furthermore, it was possible to observe
hypertrophy and hyperplasia of Kupffer cells, disarrangement of hepatocytes with individual necrosis of hepatocytes.
Discussion: The diagnosis of hepatogenous photosensitization was based on history, clinical, laboratory and anatomo-
pathological findings. Serum biochemistry was important to measure hepatic impairment and possible secondary lesions,
which were confirmed by the necropsy. Although hepatogenous photosensitization is less common in adult cattle, it must
be considered in the differential diagnosis of skin lesions, reduced appetite, and jaundice. Since it was a sporadic case,
individual predisposition is probably a preponderant factor.
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INTRODUCTION

Hepatogenous photosensitization occurs when
substances present in plants or microorganisms alter
the liver structure enough to impaired the process of
excretion of phylloerythrin, photodynamic pigment
formed from the catabolism of alimentary chlorophyll
[22]. The non-eliminated phylloerythrin accumulates
in the systemic circulation and, under the action of
sunlight it absorbs certain wavelengths of ultraviolet
rays and becomes active [29]. Activated, its molecules
react with oxygen causing free radicals with cytotoxic
action [15] that can result cellular lesions, intense
inflammatory response, and eventually death [21,29].

The main clinical signs observed are: apathy,
anorexia, edema, itch, keratitis, scabs in large exten-
sions of skin, dehydration, and jaundiced [11,31]. In
some cases, there may be neurological impairment at-
tributed to secondary hepatic encephalopathy [1,6,31].

Most of the cases report describes animals in
pastures of Brachiaria decumbens [17,20,31]. The
intoxication by Brachiaria spp. it’s described under
natural conditions in sheep [5], goats [25,30], cattle
[17], buffaloes [19], and horses [2]. Although the di-
sease by ingestion of this grass is frequent in Brazil,
the epidemiological factors for its onset have not yet
fully elucidated [17].

Once this disease causes economic damage in
Brazil and in other countries [17], with an estimated an-
nual loss of more than R$ 100,000.00 [7], it’s important
to describe all findings for aid the clinical prevention
of the emergence of new cases and minimizing the
losses. Therefore, this paper describes epidemiological,
clinical, laboratory, and anatomopathological aspects
of hepatogenous photosensitization by Brachiaria
decumbens in steer.

CASE

A 3-year-old Nellore steer was referred to ve-
terinary care at a property in the city of Maragogipe,
Bahia’s Recdncavo region, with a 3-week history of
swelling, loss of cutaneous tissue in the ear and scro-
tum region, and dry faeces. The animal was raised on
pasture along with 5 animals of different age and sex;
however, it was the only one to present symptoms.
The diet offered was the same for the entire group
of animals, consisting of commercial feed in the
trough without mineral supplementation, and water
ad libitum. According to the owner, the exchange of

pastures occurred on a routine basis depending on the
availability of forage and the number of animals. On
the farm before veterinary care, the animal had been
treated with fluid therapy with energetic and vitamin
serum [Fortemil' - 500 mL intravenous, single dose];
mineral supplementation of calcium, phosphorus and
magnesium [Calfon? - 200 mL intravenous, single
dose]; liver protector [Mercepton® - 100 mL, intra-
venous, single dose], enema with sodium phosphate
solution [Phosfoenema* - 130 mL, intra-rectal, single
dose], and antibiotic therapy with penicillin [Agrothal’]
and tetracycline [Terramicina®]. However, there was no
clinical improvement.

On examination, the steer was apathetic with
jaundiced mucous membranes, nasal and ocular dis-
charge, epiphora, and ulcers on the labial and gum
commissure. The body condition score (BCS) was 2
[BCS ranges from 1 to 5]. The skin lesions observed
were bedsores, necrosis and crusting in muffle regions,
the ventral surface and the tip of the tongue, the inner
surface of the ears, the dewlap, the ventral portion of the
thorax and abdomen (Figure 1). With the exception of
the dry, smelly-faeces revealed by examination of rectal
palpation, changes in other systems were not evidenced.

Figure 1. A- Steer with hepatogenous photosensitization caused by inges-
tion of Brachiaria decumbens and some observed changes. B- Ulcerative
lesion on the tongue, flaking in the muffle and nasal discharge. C- Appear-
ance of tree bark on the inner side of the ear. D- Epiphora and yellowish
cornea. E & F- Loss of skin tissue in testis.
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Blood samples were collected by jugular ve-
nipuncture in Vacutainer siliconized tubes containing
10% EDTA (Vacuette”) for measurements of blood
count, total plasma protein (TPP), plasma fibrinogen,
and serum biochemistry [8]. The complete blood count
revealed anemia, hyperfibrinogenemia; leukocytosis
with neutrophilia; increased gamma glutamyl trans-
ferase, aspartate aminotransferase, urea, total, direct
and indirect bilirubin. The animal also presented the
presence of crystals of bilirubin, urobilinogen and
bilirubin in urinalysis.

The diagnostic was of hepatogenic photosen-
sitization, and the therapeutic protocol was enteral
hydration, electrolyte replacement, topical application
of ointment composed of urea, dihydrostreptomycin
and penicillin [Ganadol®] in the injured areas. In addi-
tion, it was recommended to keep the animal in the
shade in order to avoid exposure to sunlight, supply
of good quality grass in the trough and a new clinical
evaluation in seven days.

On new examination, it was observed that there
was no suitable clinical improvement of the animal,
and persistence of the findings in new laboratory tests.
Despite the poor prognosis, treatment was continued
for another month with the same recommendations.
However, in view of the severe clinical condition
and unfavorable prognosis, the animal was submitted
euthanasia.

Necropsy revealed edema of the dewlap, ex-
tensive areas of bedsores. On the skin, dry areas with
cracks, erythema, erosions and severe ulcers associated
with crusts were observed, mainly on the ears, limbs,
face, lip and scrotum. In addition, severe jaundice in

the mucous membranes, eyeballs, opaque corneas, and
Haemonchus placei in the abomasum. The liver had
an enlarged volume with bulging edges and a greenish
color. The kidneys had a pale brownish color, with an
irregular and mottled subcapsular surface, with bla-
ckened and depressed spots, which extended through
the parenchyma until the corticomedullary transition.
Fragments of the liver, kidney, and lymph nodes were
collected, fixed in 10% formaldehyde, and routinely
processed and stained with hematoxylin and eosin
(HE?) for histopathological evaluation.

The microscopic examination showed exten-
sive areas of proliferation of fibrous connective tissue
in the liver, predominantly in the periportal space,
giving the appearance of bridging fibrosis, associated
with the proliferation of bile ducts (Figure 2A). The
cytoplasm of the hepatocytes was finely vacuolated,
sometimes refringent and with an abundant presence
of bile pigment (Figure 2B). It was also observed in
the middle of the liver parenchyma, multiple foci of
accumulation of macrophages filled with vacuoles of
different sizes (consistent with saponins), and crystals
of saponins inside bile ducts. Furthermore, it was possi-
ble to observe hypertrophy and hyperplasia of Kupffer
cells, disarrangement of hepatocytes with individual
necrosis of hepatocytes. In the hepatic lymph node,
evident lymphoid rarefaction and macrophages full
of bile pigment were observed. In the kidney, it was
possible to observe proliferation of mesangial cells,
thickening of the basement membrane of mesangial
capillaries, dilation of the urinary space, multiple foci
of lymphoplasmacytic interstitial nephritis, tubular
ectasia sometimes associated with hyaline cylinder

Figure 2. Histopathological examination of a steer’s liver with hepatogenous photosensitization. A- Fibrosis and extra hepatocyte crystals [HE; Obj.100x].
B- Crystals of saponin and bile pigment found within hepatocyte cytoplasm [HE; Obj.100x].
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and bile pigment, which was also observed adhered
to cells tubular.

Based on epidemiological data and clinical
signs, hepatogenous photosensitization was diagnosed.
The complementary exams, especially necropsy and
histopathology, were performed as diagnostic confir-
mation methods.

DISCUSSION

In bovines, hepatogenous photosensitization
must be differentiated from other diseases with jaun-
dice, bilirubinemia and hemoglobinuria, especially
babesiosis, dermatopathies such as scabies, solar
dermatitis, and dermatophytosis in calves, that differ
by the aspect of distribution of the lesions that are not
restricted to portions of depigmented skin [2,22].

Although photosensitization is more common
in younger animals, especially during weaning, a pe-
riod of high stress for animals [23], the present paper
reports the condition in an adult bovine similar to other
cases available in the literature [26]. The steer was the
only one affected in a group of five animals sustained
under the same management, conditions similar to
those of other producers in the region. Since it was a
sporadic case, individual predisposition is probably
a preponderant factor. It should be emphasized that
Brachiaria decumbens present on picket is correlated
with higher concentrations of saponins, higher toxicity,
and greater potential for intoxication [31]. In addition,
the concentration of saponins can vary in the same
species, according to the planting location, plant age,
stage of development and environmental stress [12,18].
Thus, as the picket was not grazed for some time, it is
likely that the site had higher concentrations of sapo-
nins, as suggested by some studies [23].

The onset of skin lesions occurred shortly after
the exchange of pasture with clinical signs consis-
tent with the photosensitization outbreaks described
[13,17,26,28]. Although the loss of skin tissue in the
testis has not been reported in previous cases, the
lesions observed are similar to those described in the
udder [22]. The anemic syndrome in cattle with clinical
presentation of the disease is described [4], however, it
cannot be said that the anemia observed in the steer in
the present case is due to this syndrome or due to blood
loss by Haemonchus placei observed at necropsy [16].

Leukocytosis with neutrophilia and hyperfi-
brinogenemia are sensitive parameters in cattle that
indicate an active inflammatory and/or infectious

process. Skin lesions had secondary bacterial infec-
tion and purulent secretion, processes that can justify
these parameters, as well as internal lesions described
in kidneys and liver caused by the direct or indirect
action of saponins as described in the literature [13,16].

Similar to a previous study [3], high concentra-
tions of the AST and GGT enzymes were observed in
the present clinical case, suggesting injury in hepatobi-
liary system consistent with the disease, demonstrating
that the serum biochemistry is sensitive for the diagnosis
of hepatogenous photosensitization. Furthermore, the
steer had a high concentration of creatine phosphoki-
nase (1896 IU/L), probably due to the animal’s prefe-
rential recumbence [14]. The increased values of total
bilirubin and its fractions suggest that pre-hepatic and
hepatic jaundice, due to the effect of saponins on the
bilirubin conjugation mechanism and bile duct obstruc-
tion [9,27]. The increased value of urea is probably due
to starvation that causes body protein stores to deplete
[9]. The presence of urobilinogen, free bilirubin and
crystals observed in urinalysis are consistent with cases
of hepatobiliary diseases with cholestasis [9].

The prognosis in this case report was conside-
red reserved, since the animal had intense and chronic
injuries in the first clinical examination, without res-
ponse to the treatment instituted. The worsening of
lesions was a decisive factor for the euthanasia.

The necropsy findings were compatible with
the clinical and laboratory changes observed in the
present animal and in previous cases [24,31,32]. His-
topathology characterized the action of saponins as an
etiological agent of the disease. The accumulation of
bile pigment and birefringent crystals, in addition to
foamy cytoplasm macrophages, present in the liver,
bile ducts and lymph nodes, and individual hepatocyte
necrosis, were important findings for confirmation of
the histopathological diagnosis [10,31,32].

It’s important to point out that although the
other herd animals in the herd have not been clinically
affected, could have significant liver changes that would
result in the liver being condemned in the slaughter
future. Since it is possible that cattle after liver damage
have stopped the consumption of toxic principles [7].

Despite being less common, adult cattle are
susceptible to the development of photosensitization
by Brachiaria spp. In addition to a good knowledge of
the epidemiological aspects that predispose the disease,
it’s essential to perform a good clinical examination to
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determine the causes of disease. The serum biochemis-
try is efficient to evaluate hepatic impairment and pos-
sible secondary lesions, while the anatomopathological
features are conclusive for the diagnosis of disease.
Therefore, hepatogenous photosensitization should be
considered in the differential diagnosis of adult cattle
with skin lesions, appetite reduction, and jaundice.
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