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PATHOLOGICAL FINDINGS IN AN OLD FEMALE GIANT PANDA -
A CASE REPORT
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Abstract: The giant panda (Ailuropoda melanoleuca)is one of the most endangered species in the world. Climate change and
susceptibility to disease are two of the greatest threats to this species. We performed a necropsy and histopathological exami-
nation of the organs of an old panda and investigated the pathogenesis associated with death. Necropsy and histopathological
observationrevealed sometypical age-relatedlesions, such as cataract, atherosclerosis, renalinsufficiency and splenic atrophy.
We also confirmed hepatic lesions associated with parasitic infection. Overall, our observations revealed that the predominant
cause of mortality inthis panda was multiple organ dysfunction (MOD).
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Introduction diseases in humans and domestic animals (7-9),
pathological lesions in old giant pandas have been

The giant panda (Ailuropoda melanoleuca) Teported only once (5). Therefore, in this study,
is an enigmatic carnivore, adapted to a highly We investigated pathological changes associated
specialized ecological niche (1). To date, the With mortality of a deceased geriatric giant panda.
phylogeny, demographic history, genetic variation, The results could make an important contribution
population structure and adaptive evolution of the to the limited literature in this field and help to
giant panda have been extensively documented (2). improve the welfare of giant pandas in captivity.
However, wild giant pandas remain endangered
and threatened by human interference, climate Materials and methods
change, disease, and food shortages (1, 3). Although
China established its first panda sanctuary in
1987, captive breeding, especially of old animals,
is a major problem for captive giant pandas (4-6).
Although there are pathological studies on geriatric

History and observed clinical signs of the
panda

At this stage, we examined the life history of
the giant panda, including sex and age, living
Received: 25 January 2021 conditions, treatment situation and course of the
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that the panda was in an emaciated state and
died. In addition, clinical signs, mental status,
nutritional status, fur, skin, eyes, visible mucous
membranes and the condition of other body
surfaces, and physiological indices were observed.

Necropsy

The body of the giant panda was thoroughly vi-
sually examined. After the external visual exami-
nation, a necropsy was immediately performed,
which revealed changes in various organs. The or-
gans with visible pathological lesions were photo-
graphed with a color video camera (Nikon 3 CCD)
and further examined.

Histopathology

After thorough observation at a gross visual
level, we selected tissue samples for histopathology
from the lung, heart, aorta, liver, kidneys, spleen,
digestive tract (including esophagus, duodenum,
jejunum, ileum, colon, and rectum), mesenteric
lymph nodes, ovaries, subcutaneous nodular
lesion, and tissue from the decubitus. Tissue
samples were then fixed in 4% paraformaldehyde

Figure 1: Gross pathological findings

(PFA) solution, dehydrated in a series of alcohols
(at concentrations ranging from 70% to 100% ) and
embedded in paraffin wax. Tissue sections (5 pm)
were prepared, stained with hematoxylin and eosin
(H&E) and examined under a light microscope.
Histological changes were photographed using a
digital camera (Olympus, Japan).

Results

History and clinical signs

The case presented for necropsy involved a
female giant panda, 15 years old, rescued from
a nature reserve in China in 2005. Her age was
estimated based on the degree of wear of the
molars and skull growth (10). As she was unable
to chew bamboo, she was fed a mixture of minced
bamboo leaves and concentrated feed daily.
Clinical examination revealed severe cataract (Fig.
1A), which indicated that the panda was suffering
from anaemia and severe cardiac, hepatic and
renal insufficiencies. After timely rescue and
treatment, physiological values were essentially
back to normal. In 2010, she went completely
blind. Later, she gradually became emaciated and

A. A cataract in the right eye. B. A necrotic decubital tissue in the left gluteal region. C. Massive mucous secretion in the pharynx
(arrow). D. Yellowish-white nodules on the liver surface and a nematode found in a nodule (arrow). E. The spleen shows a
shrunken appearance (arrow). F. A urinoma in the left dilated kidney (arrow)
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lost her fur, resulting in bald skin. In September
2013, decubital ulcers (Fig. 1B) appeared on the
left buttock as a result of prolonged sleeping,
which were difficult to treat. In late 2013, she
fell into a deep coma and eventually died despite
emergency rescue measures.

Necropsy findings

At necropsy, a large amount of viscous
secretion was noted in the pharynx (Fig. 1C). The
heart was enlarged and filled with blood clots.
In addition, several pieces of a semitransparent
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jelly-like substance were seen adhering firmly to
the aortic wall, showing signs of atherosclerosis.
Multiple yellowish-white nodules of various sizes
were observed on the surface of the liver, which
contained caseous and purulent exudate and
nematodes (Fig. 1D). The capsule of the spleen
was contracted giving it a shrunken appearance
(Fig. 1E). Both kidneys were swollen, and there
were many yellowish-white mottled lesions on the
surfaces. The left kidney had an enlarged pelvis
filled with urine. (Fig. 1F). A single solid nodule
(14x10x8 mm) was also found under the skin of
the left abdomen.

¢ T
o e Tl A0

oy IS LS e B
o e AP S b
S By PO S
: ' ! Iyl

A ROIN O A
P :
390

Figure 2: Histopathological changes, tissue sections stained with H&E

A. Lung. Lymphocyte infiltration and thickening of alveolar walls. B. Aorta. Atheromatous plaque. C. Liver. A proliferative nodule
(square) and inflammatory cell infiltration (circle). D. Liver. Fatty degeneration (black arrow) and necrosis of hepato-cytes (blue
arrow). E. Kidney. Glomerular atrophy (black arrow) and proteinaceous casts in the tubule lumina (blue arrow). F. Kidney.
Hyperplasia of connective tissue (black arrow) and infiltration of inflammatory cells (blue arrow). G. Spleen. Age-related atrophy
of the spleen (black arrow). H. Mesenteric lymph node. Lymphocytes (black arrow), macrophages (blue arrow), and erythrocytes
(green arrow) in a lymphatic sinus. I. Decubital tissue. Numerous inflammatory cells infiltrating the necrotic muscle tissue of
the decubital ulcer
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Histopathological Findings

Histopathological examination of the lungs
revealed slight thickening of the alveolar walls.
This could be due to congestion and infiltration
of inflammatory cells. Small scattered foci of
inflammation were also observed, consisting
mainly of lymphocytes and plasma cells, or
macrophages phagocytosing black granules (Fig.
2A). In the aorta, an atheromatous plaque was
noted that contained lipid-laden macrophages and
proliferated connective tissue (Fig. 2B). In the liver,
nodular cirrhosis with pseudohepatic lobules,
fatty degeneration, and necrosis of hepatocytes
was observed. Connective tissue hyperplasia,
inflammatory cell infiltration, and a small focal
abscess were also found in the examined tissue
section of the liver (Fig. 2C and 2D). In the
kidney, chronic sclerosing glomerulonephritis was
diagnosed, characterized by glomerular atrophy,
necrosis of the tubular epithelium, formation of
proteinaceous casts, connective tissue hyperplasia,
and infiltration of inflammatory cells (lymphocytes
and neutrophils) (Figs. 2E and 2F). Hyperemia,
abundant hemosiderin, and macrophages
phagocytosing hemosiderin/erythrocytes were
observed in the red pulp of the spleen (Fig. 2G).
The splenic trabeculae were relatively enlarged
due to age-related atrophy. Mild acute serous
lymphadenitis was observed in the mesenteric
lymph nodes, characterized by accumulation of
lymph, fibrin, and inflammatory cells in the slightly
enlarged sinuses of the lymph nodes (Fig. 2H). Only
mild edema and mild exfoliation of the mucosal
epithelium were noted in the digestive tract (images
not shown). The single subcutaneous nodule
was a benign fibroma composed of fibrocytes
and desmocytes. The muscle tissue at the site of
the pressure ulcer showed coagulation necrosis
and inflammatory cell infiltration composed
predominantly of neutrophils and macrophages
(Fig. 2I).

Discussion

According to medical records, this female giant
panda was about 23 years old when she died in
2013 after 8 years in captivity (11). At necropsy,
massive pharyngeal mucous secretion was noted,
possibly leading to the panda’s asphyxiation and
death. Previously, it was reported that difficulty
in coughing up sputum in old pandas was due

to decreased intrathoracic negative pressure,
weakening of respiratory muscles and elastic
retraction of the lungs (7). Lung function is known
to deteriorate with age (12), and pulmonary
alveolar epithelium permeability has been found
to be higher in the elderly than in adults (13). It
has been reported that age may play an important
role in certain diseases, such as acute respiratory
distress syndrome and chronic obstructive
pulmonary disease (12), which is consistent with
our findingsin thisreport. In addition, some studies
suggest that the lung plays an important role in
the development of multiple organ dysfunction
(MOD) (14, 15). MOD is more commonly reported
after trauma and is associated with high mortality
(16, 17). It has also been reported that the elderly
are more susceptible and at higher risk of MODS
(14). MOD is defined as a group of various chronic
diseases, including chronic obstructive pulmonary
disease and idiopathic pulmonary fibrosis (7),
decreased glomeruli and tubulointerstitial
fibrosis in the kidney (8), immune dysfunction
and degeneration of the spleen(18), chronic heart
disease (19), presbycusis (20), cataracts, and
cognitive impairment (3). In our case of old giant
panda, several chronic pathological changes such
as cataracts, lung and kidney lesions, adipose
tissue atrophy, atheromatous plaques in the
aorta, and splenic atrophy were observed and
reported, which developed along with parasitic
infection of the liver and consequent emaciation.
Histopathologically, the main findings that could
be age-related were atheromatous plaques,
reduction of renal glomeruli, age-related atrophy
of the spleen, thickening of alveolar septa in the
lungs, and connective tissue hyperplasia in the
liver and kidney. These lesions were consistent
with the pathological manifestations of ageing
described in humans and other mammals,
including giant pandas (5, 7, 8). A typical age-
related change, “cataract”, was due to the gradual
loss of elasticity of the lens (21, 22). In addition,
oxidised low-density lipoprotein (ox-LDL) has
been reported to lead to endothelial dysfunction,
which is considered to be an initial step in the
formation of atheroma (23, 24). Ox-LDL has been
shown to play an important role in the formation
of lipid-laden macrophages, the primary cellular
component of atherosclerotic lipid lesions
(25). This may be the reason why we found the
atheromatous aortic plaque in this case. We
believe that the decrease in renal glomeruli in this
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giant panda case is related to tubular necrosis
and fibrosis, similar to some previous reports (26,
27). Age-related changes are well-known factors
that influence the susceptibility to disease of
almost all vital organs. The elderly individuals
often show a markedly exaggerated host immune
response to inflammatory stimuli (14). In the
present study, the pathological lesions associated
with inflammation, particularly the infiltration of
inflammatory cells in the lung, kidney, liver, and
lymph nodes, were possibly due to the spread of
inflammation from bedsores or parasitic hepatitis
to these organs. In general, systemic inflammatory
response syndrome (SIRS) has been shown to have
an adaptive survival function for the host, but in
critically ill patients, uncontrolled production of
inflammatory mediators can lead to MODS (28).
The results of this study were consistent with the
“2-hit” hypothesis in the development of MODS,
which states that an initial insult primes the
host such that a subsequent impairment, such
as infection or surgery, greatly enhances the
host response (18). We believe that in our case
a combination of age-related pathological lesions
and chronic parasitic infection led to MOD, and
that MOD was the main cause of death in this
old giant panda. The parasitic hepatitis could be
the initial impairment, and the decubitus ulcer
could be the subsequent impairment leading
to increased damage, as the aging can increase
susceptibility to organ dysfunction and systemic
inflammation, as shown by previous reports (29,
30). The macroscopic and microscopic lesions in
the liver were consistent with chronic verminous
hepatitis, and it could be hypothesised that this
giant panda already suffered from a parasitic
infection such as the nematode Baylisascaris
schroederi in the wild (31). In an anatomical
study of 33 wild giant pandas, a 100% lumbricoid
infection rate indicated the prevalence of parasitic
infections in wild animals (32). A study examining
causes of death in wild giant pandas from 1971
to 2005 found that the greatest threat to wild
giant pandas is migration of visceral larvae (33).
Consistent with the anatomical location of the
nematode, the lesions found in the liver and the
life cycle of the parasite (34), the parasite may have
migrated from the bile duct to the liver. Currently,
research in China mainly focuses on parasite
species and associated morbidity in wildlife.
However, in the future, more attention should
also be paid to the transmission and control

strategies of parasitic wildlife diseases to increase
the overall life expectancy of wildlife. In addition,
many infectious diseases of humans have hosts or
vectors in animals, which places greater demands
on research and control of animal diseases (35).

In conclusion, we believe that MOD was the
main reason for the death of this old female
giant panda. A series of age-related pathological
lesions, supported by pre-existing pathological
conditions such as liver dysfunction due to
parasite infestation, eventually led to poor
physical condition, emaciation, respiratory failure
and death.
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PATOLOSKE UGOTOVITVE PRI SAMICI VELIKEGA PANDE — POROCILO O PRIMERU

B.Wu,J.Wang, T. Cai, C.Wang, D. Li, L. Deng, X. Peng

lzvlecek: Veliki panda (Ailuropoda melanoleuca) je ena najbolj ogrozenih vrst na svetu. Vrsto najbolj ogrozajo podnebne spre-
membe in dovzetnost za bolezni. Opravili smo nekropsijo in histopatoloski pregled organov starega pande ter raziskali patoge-
nezo, povezano s smrtjo. Znekropsijo in histopatoloskim opazovanjem smo odkrili nekatere znacilne starostne spremembe, kot
so katarakta, ateroskleroza, ledvi¢na insuficienca in atrofija vranice. Potrdili smo tudi jetrne spremembe, povezane s parazitsko
okuZbo.Na$a opazanja so pokazala, daje bil prevladujocivzrok smrtitega pande disfunkcija ve¢ organov (MOD).

Klju€éne besede: star; veliki panda; disfunkcija ve¢ organov; patologija



