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ABSTRACT

A female Asian palm civet (Paradoxurus hermaphroditus), three years old was carried for a medical checkup to
Ruddy animal's clinic in Sidoarjo, East Java, Indonesia. The civet suffers enlargement of abdominal mammary
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glands, painless lump, asymmetric size (4.1 and 8.4 cm in diameter), and lacerated wound on the large one with - :
severe haemorrhage. The unilateral mastectomy was conducted under anaesthesia to handles both haemorrhage and 3 :'
tumour mass. Following the surgery, the tumour mass was stored in 10% neutral buffer formalin for histopathology = E
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using Hematoxylin & Eosin (H&E) staining and immunohistochemistry against antibody, anti-CD4+ and CD8+,

further, a blood sample collected before and after surgery (on days: 0, 7, 30, and 60) for representing the healing
progress. The chemotherapy was given using the combination of oral cyclophosphamide and intravenous injection of
vincristine. According to laboratory results, the final diagnosis was mixed mammary carcinosarcoma with minimal
expression of CD8+, notwithstanding, it showed the better prognosis after surgery and chemotherapy.
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INTRODUCTION

Mixed mammary carcinosarcoma is an uncommon type of neoplasm in the animals because of consist malignant of
differentiated cells and aggressive behaviour (Nunes et al., 2019). It has a high vascularisation sustains the abnormal
proliferative cells to receive nutrition (Gal et al., 2008). Moreover, it raises the malnutrition of the host body as the
compensatory effects of metastases (Al-Mansour et al., 2018). However, the blood vessels of a mixed mammary tumour
arranged as the temporary duct with high fragility, with an incomplete layer, so that facilitate the haemorrhage
emergence (Forster et al., 2017). That case frequently reported in the bitch (>4 years old). The contraceptive therapy also
associated with the prevalence of mammary carcinoma in zoo animals especially canids (Moresco et al., 2009). The
further theory stated that the failure of cytotoxic T-cell generates the proliferation of mammary carcinoma (Wei et al.,
2008). Even though, the gene factor also contributes (Goebel and Merner, 2017).

In the clinic, a simple method to analyse and diagnose the mammary tumours in both human and animal is a
cytological examination. However, this procedure is not satisfactory in canids because of the complex morphology of
cells mammary tumours (Dolka et al., 2018). The histopathology and immunohistochemistry are known to be sufficient
to analyse cells morphology and glycoprotein markers on the canine mammary tumours (Carvalho et al., 2016). The
correct diagnoses facilitate the clinicians to provide precision therapy. Commonly, the surgical procedure is the principal
treatment for mammary tumours. Mastectomy and chemotherapy are suggested to increase host survival rates (Dias et
al., 2016). Gemcitabine, cyclophosphamide, vincristine, carboplatin and other anticancer drugs were demonstrated in the
previous study (Karayannopoulou and Lafioniatis, 2016).

Among Indonesian civet, the mixed mammary carcinosarcoma hasn't reported due to the civet in Indonesia
domesticated as the cultivation animal (to produce fermented coffee beans) and pet animal recently. This case provided
the first report regarding mixed mammary carcinosarcoma in the Asian palm civet and supported by laboratory
examination results that describe metastases phenomenon and its prognosis of healing.

CASE REPORT

Ethical approval
This experiment was performed according to the all ethics and animal rights in Ruddy animal's clinic in Indonesia.
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Anamnesis and clinical examination

On July 21,2018, a female Asian palm civet, three years old was carried for a medical checkup to Ruddy animal's
clinic in Sidoarjo, East Java, Indonesia. Based on the owner anamnesis, the mammary glands enlargement occurs within
last two months ago and developing rapidly. The lacerated wound is caused by itself bites. The civet was fed a diet with
chicken's head, raw meat, dry cat food and bananas. The drinks were given using the mineral water ad libitum and milk
once a day at night. The owner reported that the civet routinely injected using the progestin contraceptive without a clear
understanding of its side effects. The clinical appearance showed that civet suffers the enlargement of abdominal
mammary glands in both left and right sides, asymmetrical size (4.1 and 8.4 cm in diameter), a painless lump, with a
severe lacerated wound on the large one. The severe haemorrhage has also been identified. The structure of ribs and
waistline indicates that the civet suffers chronic thinness. Another clinical finding showed the pale colour of the mucous
membrane, however, with normal pulse, respiratory rates, and body temperature (39.12° C).

Premedication and anaesthesia

The surgery is performed after the haematology analysis shows the standard value. Prior the anaesthesia, the
premedication was conducted using the subcutaneous injection of atropine sulfate (0.03 mg/kg of body weight; V-
Tropin®; Peru). Further, the dissociative anaesthetic was performed intramuscularly (Dugassa and Fromsa, 2018). It is
utilising the combination of ketamine hydrochloride (15 mg/kg of body weight; Ketamil®; Australia), and xylazine
hydroxylate (1.5 mg/kg of body weight; Xyla®; Holland). The abdominal hair surrounding the tumour mass was shaved
using a hair clipper and disinfected using a 10% iodine tincture. Upon the civet under the anaesthesia, the sodium
chloride inserted via the intravenous route using pediatric infuse set (25 drops’ minute; Infusion Set Child Gea®;
Indonesia).

Mastectomy

Prior mastectomy, the ligation was performed on the blood vessels of the wound to prevent the blood loss. The
unilateral mastectomy was conducted by elliptical skin incision surrounding the tumour mass, with a borderline within 2
cm from the central area. The blunt dissection was performed if the underlying muscle attached to the tumour mass.
Dissection plane directed to the next healthy fascia to encounter the tumour invasion. Again, the haemorrhage is
controlled by the ligation of the blood vessels. Warm saline was given to lavage the excision area. Closure of the surgical
wound was conducted by the conventional technique to attach the skin with the fascia using absorbable suture (Catgut
Chromic® 2/0; Bio SM; Belgium). Those procedures intend to decrease skin tension and space formation that can
become the media for both exudate accumulation and bacterial colonisation. The last, simple interrupted suture is
performed to link both two sides of the wound edge (Sadhasivan et al., 2017).

Therapy

On the wound, the 2% Aloe vera cream is applied topically. The surgical wound was then covered using the
antibacterial gauze dressing (Sofra-tulle; Sanofi Aventis; Indonesia). The topical treatment and re-dressing is conducted
every 24 hours (once a day). To prevent the secondary infection, the civet was treated twice a day for five days using oral
amoxicillin (10 mg/kg of body weight; Amoxicillin IF 500 mg®; Indonesia). The chemotherapy was given using oral
cyclophosphamide (50 mg/m*; Cyclophosphamide Tablet Kalbe®; Indonesia) for four days after mastectomy and
repeated each week. It combined with vincristine (0.1 mgfmz: Vincristine 2 mg Vial Kalbe®; Indonesia) that injected
intravenously and repeated per seven days. The treatment is performed until two months (Karayannopoulou and
Lafioniatis, 2016).

Laboratory test

The haematological profile is examined on day 0 before surgery, and re-examined on day 7, 30, and 60-post surgery
as the monitoring data. Prior histopathology eﬂnimlti()n, the tissues is fixed in 10% Neutral Buffer Formalin (NBF) for
24 hours. The tissues was processed using the Hematoxylin and Eosin (H&E) staining and Immunohistochemistry (IHC)
against CD8+ and CD4+ antibody. All immuno-histopathological slides are analysed by two pathologists.

RESULTS AND DISCUSSION

Based on the histopathology examination, the epithelial cells highly differentiated forms the irregular papilla. The lumen

covered by the mitotic epithelial cells that indicate the over differentiated (grade III) (Figure 1). On another part showed

mineralisation (Figure 2) that is synthesised by the osteoblast in the mammary neoplasm tissue (Figure 3). The nuclear

pleomorphism are marked by the variation of the nucleus size, more prominent nucleoli, and loss of basement membrane

architecture (Figure 3). These mammary tumour is surrounded by fibrovascular tissue with high angiogenesis (Figure 4).

Moreover, the adipocytes are identified in several parts and it is suspected transform into the adipose tissue (Figure 5).
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The differentiation of mammary neoplasm depresses and replaces the normal mammary tissue. Immunohistochemistry
showed the minimal immune-expression of CD8+ (Figure 6) and surprisingly negative expression of CD4+. Those
results indicate an inability of the immune system to inhibit the differentiation of the tumour cells during the
tumorigenesis. Based on histopathology and immunohistochemistry the civet is diagnosed suffering mixed mammary
carcinosarcoma.

AR

falen " m L

s T e

:;‘ a0 Q\‘ T
Ly W
T r i

Figure 1. High differentiated of epithelial and the lumen not present (blue), predomin

(yellow) in mammary tissue of a female Asian palm civet. H&E, 40x

Figure 2. Mineralisation on the central part of mammary tissue (blue) surrounded by the necrosis (yvellow) in mammary tissue of a
female Asian palm civet. H&E, 40x

Figure 3. Osteoblast (blue) identified among the differentiated of epithelial cells, further the nucleus pleomorphism identified as the
multiple nuclei (vellow) in mammary tissue of a female Asian palm civet. H&E, 40x

Figure 4. High vascularisation (black) in the fibrovascular capsule area (yellow) of a tumour and basement membrane is unidentified
(blue) in mammary tissue of a female Asian palm civet. H&E, 40x

Figure 5. Adipocytes (yellow) found close to the mineralised area (blue) in mammary tissue of a female Asian palm civet. H&E, 40x
Figure 6. Minimal expression of CD8+ (black) in mammary tissue of a female Asian palm civet. IHC anti-CD8+, DAB, 20x
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Mixed mammary carcinosarcoma is marked by the differentiated of one or both mesenchymal and epithelial cells
(Campos et al., 2017). In this case, concluded as the malignant types because of its high index of mitosis, significantly
appearance of the nucleoli pleomorphism, and the necrosis on the several parts of tumour tissue (Yoshimura et al., 2015).
In human, the carcinosarcoma is growing fast even after surgery and, it is similar to ductal carcinoma ( Accurso et al.,
2016). The mixed mammary carcinosarcoma is not reported yet in the Viverridae, especially Asian palm civet. This
disease suspected due to the utilisation of the progestin as the contraceptive therapy, even, the other factors such as
dietary and geographic distribution maybe contributes. As the previous study reported that progesterone administration
increase prevalence of the mammary carcinoma in wild animals (Tian et al., 20 18). Malignant transformation of a benign
tumour not only controlled by gene activity such as cyclin A and p53 but also is played by the cytotoxic T cells (CD8+)
via the major histocompatibility complex class I (MHC I).

Cytotoxic T cells potentially control the dysplasia cells. In this case, the minimal expression of CD8+ indicates the
failure of the immune system to inhibit tumorigenesis. Moreover, the absence of CD4+ shows the inhibition of healing
mechanisms during the disease. CD4+ T cells is a dynamic cell that enhances the antitumor activity of T cell cytotoxic
(Borst et al., 2018). Furthermore, the development of the myoepithelial cells in mixed mammary carcinosarcoma has not
reported clearly (Singh et al., 2018). It is unclearly understood regarding the origin of carcinosarcoma cells and, further
investigations are necessary.

The previous study explained the appropriate therapy against a mammary tumour is a mastectomy and it combines
with the chemotherapy agents (Cassali et al., 2017). In this case, the unilateral mastectomy selected because of this
procedure indicated for the multiple gland's tumours and easy to perform on skinny animals (Papazoglou et al., 2014).
The surgical wound shows positive healing progress and it totally closures on seven days without exudation and
secondary infection. It proves that topical combination of 2% aloe vera cream and antibacterial dressing gauze effective
to promote wound healing. Moreover, the utilisation of cyclophosphamide and vincristine potentially inhibit the
metastases during two months of the observed periods. Cyclophosphamide is the alkylating agent that able to bind the
DNA and depress the DNA replication and mitosis (Prajapati et al., 2017), and vincristine binds the tubulin to inhibit
cell's metaphase (Dong et al., 2016).

The combination of cyclophosphamide and vincristine generates good prognosis on the mixed mammary
carcinosarcoma in civets without creating side effects. It is proved by the haematology results that tend to improve
sequentially (Table 1). Further, the leucopenia was unidentified during the utilisation of cyclophosphamide and
vineristine, and it is different from the previous study (Huyan et al., 2011). The other haematological results proved that
plasma total protein, fibrinogen, and C-reactive protein in a stable condition, following by the total red blood cells and
index of erythrocytes that improve concomitantly (Table 1). Those explain the positive response of the civets' physiology
and its immune system after mastectomy and during the chemotherapy.

Table 1. Routine haematological examination results of Asian palm civet on day 0, 7, 30, and 60 (before and after
mastectomy)

Haematology value (day)

Parameters 0 ; 0 pm Reference value
RBC (x10° uL) 544 7.78 9.81 10.14 9.16-16.25
Hb (g/dL) 7.22 7.01 732 9.17 8.50-16.70
PCV (%) 25.11 25.8 2741 28.02 27.00-45.50
MCV (1) 46.15 3316 27.94 27.63 24.00-31.00
MCH (pg) 1327 9.01 7.46 9.04 8.50-19.20
MCHC (%) 2875 27.17 26.70 3272 27.60-36.80
WBC (x10°uL) 6.83 7.25 8.44 7.99 4.40-18.56
L (x10° uL) 307 3.55 4.13 4.15 1.05-8.26
M (x10° uL) 0.81 0.94 0.92 095 0.06-1.33
N (x 107 uL) 1.63 1.81 227 207 2.30-14.23
B (x10° uL) 0.54 0.21 0.16 023 0.01-0.22
E (x10° uL) 0.75 0.72 0.93 0.55 0.07-1.37
PTP (g/ dL) 9.15 9.03 8.71 8.44 6.40-8.60
Fib (g/dL) 1.23 1.41 1.93 1.21 -

CRP (mg/L) 18.22 17.87 12.01 11.25 -

“"Ahmad et al. (2017), RBC: red blood cells, Hb: haemoglobin, PCV: packed cell volume, MCV: mean corpuscular volume, MCH: mean corpuscular
haemoglobin, MCHC: mean corpuscular haemoglobin concentration, WBC: white blood cells, L: lymphocytes, M: monocytes, N: neutrophil, B:
basophil. E: eosinophil, PTP: plasma total protein, Fib: fibrinogen, CRP: C-reactive protein
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CONCLUSION

In conclusion, it was a unique and rare case of mixed mammary carcinosarcoma in Asian palm civet (Paradoxurus
hermaphroditus). The mastectomy and the chemotherapy using a combination of cyclophosphamide and vincristine was
the appropriate treatment in this case. The periodical observation on the haematological profile of the patients is a good
biomarker identify the healing progress before and during the therapy.
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