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ABSTRACT

Canine transmissible venereal tumor (CTVT) is a contagious neoplasm that is
physically transmitted through direct contact with injured skin or mucous. The
aim of this study is to investigate the preferable rapid diagnosis and evaluative
curing of CTVT with vincristine. Ten cases of transmissible venereal tumours
eight bitches and two dogs which had been received for examination at the animal
reproduction research institute, agriculture research centre during the time of
January 2019 - December 2019. Nine animals showed genital vaginal and penile
ulcerative neoplastic masses with bleeding, and one dog suffered from
subcutaneous extragenital ulcerative metastatic lesions on the tail, backbone, and
inguinal region. Under tranquilizer from the appeared tumor masses, we have
taken aspirate and tissue biopsy for cytomorphology, histopathological and
immunohistochemical evaluations. For treatment, animals were grouped into two
groups according to the size of tumors G1 (size < 100 cm3) and G2 (size > 100
cm3), each group was formed of four females and one male. Fasted animals for
12 hrs. were administrated weakly monotherapy of vincristine intravenously (i/v)
with a dose of 0.025 mg/kg body weekly for 4 weeks (G1) and 6 weeks (G2) until
total regression. Lymphocytic type recorded in nine genital vaginal and penile
tumors, whereas the sole case of extragenital cutaneous revealed plasmacytic
type. After 35 days of vincristine remedy, (G1) revealed (100%) total tumor
regression while (G2) regressed after three to six weeks without relapse for 6
months. This study verified that; vincristine assessed in complete CTVT tumor
regression without relapse within 6 months through its direct stopping outcomes
on neoplastic cell proliferation.
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Canine Transmissible Venereal Tumor (CTVT)
is a round-cell tumor of reticuloendothelial origin.
Usually, it affects canine genitalia of both sexes and is
sexually transmitted but could be extra-genital such as
mammary gland, liver, spleen, kidney, and lung
(Martins, 2005 ;Gupta and Sood, 2012). CTVT
diagnosis is usually done by the physical aspect of the
tumor, and confirmed by cytology or histopathology
and immunohistochemical (Das and Das, 2000;
Ibrahim and Porter, 2012; Ugochukwu et al., 2020).

Cytomorphology is a rapid technique for the
diagnosis of TVT, with minimally invasive, painless,
and leaving less distortion of cellular morphology than
formalin-fixed biopsy samples. Morphology and
metastatic behavior of the tumor have been studied
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with Amaral et al., (2007) who described three
cytomorphological kinds of TVT, which are
lymphocytic, plasmacytic, and mixed kind. Progressing
tumors whose characterized by higher mast cell counts
whereas lymphocytic regressing tumors which
containing  higher  numbers of  lymphocytes
(Papazoglou et al., 2001 ;Sreekumar et al., 2015).

The most frequently used drug for treatment is
vincristine sulfate (Tella, et al., 2004). It is the salt of
an alkaloid obtained from the common periwinkle
(Vincarosa livia); It is achieving 100% cure rate in
treated cases even in the early initial progression stages
in the presence or absence of metastases (Boscos and
Ververidis, 2004).  Vincristine has minimal side
effects as well as arresting mechanism on tumor cell
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proliferation and mitotic figures (Whitehead, et al.,
1980). The aim of this investigation is to prefer rapid
diagnosis and evaluative curing of CTVT with
vincristine .

MATERIALS AND METHODS

2.1. Animals:

In our work, for examination received at
animal reproduction research institute, agriculture
research center, ten cases of naturally occurring genital
(9) and extragenital (1) canine. Transmissible venereal
tumors TVT during the period from (January 2019 -
December 2019), eight bitches and two dogs their
breeds were German Shepard and Golden Retriever,
and petball ith ranged age from 2 to 5 years and a mean
bodyweight of 16.5+1.5kg. Under tranquilizer, we took
an aspirate from the appeared tumor mass and tissue
biopsy for cytomorphology and histopathological exam
earlier than, during, and after treatment weekly.

2.2. Physical examination:
2.3. Sonographic evaluations:

Abdominal and pelvic ultrasound for

metastases also during and after treatment.

2.4. Chemicals, doses, and concentrations:

e Xylazine tranquilizer (xylaject —ADWIA ).

e antihistaminic drug (Avil 45.5mg\2ml i.m.,
SANOFI) .

e Anti-vomiting  (primperan  10mg\2ml  i.m.
SANOFI).

e Vincristine sulfate (Vincracine;EIMC United

Pharmaceuticals Badr city Cairo A.R.E) in 2mg/
2ml pack was purchased from a veterinary
pharmacy. 0.6ml in 60 milliliters (ml) normal
saline provided by the manufacturer in a vial to
make a final dilution of 0.1mg vincristine sulfate
/10ml.

2.4.1 Chemotherapeutic treatment
(Administration of Vincristine sulfate):

Animals were classified into two groups
according to the neoplasm size G 1 (size < 100 cm3)
and G 2 (size > 100 cm3). each group formed of four
females and one male.

Before treatment, the animal fasted for at least
12hours and was injected with an antihistaminic drug
(Avil 45.5mg\2ml i.m.) and anti-vomiting (primperan
10mg\2ml i.m. ). Vincristine sulfate is given to animals
at a dosage of 0.025 mg/kg body weight (BW)
intravenously once a week in saline fluid therapy 500
ml for a period of 4 weeks (G1). And for 6 weeks (G2).
Weekly cytological and clinical examination of each
animal of the apparent tumor and any signs to focus the
outcome of the medication. These examinations took
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place for 35 days and a further 6 months after the
complete remission of lesions.
2.5. Pathological examination:

Cytological smears and biopsy were taken
from appeared tumour mass underneath tranquilizer as
xylazine.

2.5.1. Cytomorphological evaluation:

Cytomorphology using fine-needle aspiration
(FNA), is a rapid, field diagnostic technique (Nak et
al., 2005; Thangathurai et al., 2008). From the
appeared neoplastic growth in the vagina, penis, or on
the skin, of the suspected cases of TVT, aspirate was
collected using a 2-5 ml syringe then spread onto the
slide and stained with methylene blue stain. The
cytological preparations were initially evaluated with a
10x objective for the cellularity and cell distribution
pattern verification. Then for cell differentiation and to
count the cells were analyzed at 400x. and 1000 X,
TVT cells were counted on each slide within ten
random fields to verify the predominant cell type. They
were categorized according to morphology in
lymphocytic or plasmacytic as described by Amaral et
al., (2007).

2.5.2. Histopathological
analysis:

From vaginal and penile appeared tumor tissue
masses, as well as cutaneous, specimens, were taken
under a tranquilizer. for histopathological confirmation.
Then, initially fixed in 10% formalin solution,
routinely processed and then stained with hematoxylin
and eosin (H&E) and for the detection of collagen and
elastic fibers changes tissue sections were stained with
Masson-trichrome  stain  evaluated under light
microscopy (Suvarna et al., 2013).

and Histochemical

2.5.3. Immunohistochemical evaluation:

Immunohistochemical techniques, Vimentin,
P53, desmine had Proceeded according to Marchal et
al (1997); Morris et al (2002). Methods were used for
immunohistochemical studies, such as streptavidin-
biotin peroxidase and streptavidin-biotin alkaline
phosphatase. Tissue sections were deparaffinized and
rehydrated. Endogenous peroxidase activity was
blocked by treatment of the sections with 3% H202 for
a half-hour at room temperature.

After microwave treatment with citrate buffer,
pH 6, tissue sections were incubated with 5%
powdered milk for half an hour at room temperature.
Primary antibodies were used with their specific
dilutions. A streptavidin-immunoperoxidase staining
technique (Dako) was used for immunolabeling. The
immunoreactions were noticed with
3,3 diaminobenzidine substrate (Dako), while was used
a streptavidin-biotin alkaline phosphatase method for
the vimentin, and the immunoreactions were observed
with Permanente Red (DAKO Corp., Carpinteria, CA,
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Code 0695). Sections were counterstained with the mayor’s Hematoxylin.
RESULTS

Table 1: Chemotherapeutic side effects appeared on treated dogs:

Side effect appeared on treated animal NO. %
anorexia 5 55.6
diarrhea, 2 22.2
Constipation. 2 22,2
Dermatological alteration 7 77.7
diffuse alopecia 5 55.6
desquamation 1 11.1
hypersensibility reaction. 1 11.1
Table 2: Cytomorphology of TVT cells, in ten examined animals:
Manifested | Mitotic biological Response to treat. No. %
occurrence | figures behavior and Male | female
metastases
Lymphocytic Genital Few negative G1: 100% 1 8 90%
(vaginal, achieved complete
preputial) remission.
G2: 100%
achieved complete
remission.
Plasmacytic Extragenital | Frequent | positive Dead before | 1 10%
(Cutaneous) vincristine sulfate
administration
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Fig. 1: Bitch showing, hemorrhaic cauliflower-like vaginal genital transmissible venereal tumor protruding from the vulva.
Fig. 2: Male dog showing hemorrhagic cauliflower like a transmissible venereal tumor on the penis.
Fig. 3: Male dog showing multifocal cutaneous plaques 0ozing serosanguinous discharge,

Fig. 4: Bitch of (G1), showing, and partial remission (PR) first week after administration of vincristine sulfate.

Fig. 5: Bitch of (G1) showing, complete regression (CR) after administration of vincristine sulfate for 4 weeks.

Fig.6a: Cytological smear showing, Lymphocytic type of genital TVT cell sheets, large round neoplastic tvt cells (red arrow)
with vacuolated cytoplasm and large round nucleus in between red cells (blue arrow), methylene blue stain., 400X.,
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Fig. 6 b: high power of the previous with 1000X.

plasma ular vacuolated cytoplas
eccentric nucleus (red arrow). with numerous mitotic figures (MF) in between red cells (blue arrow). methylene blue stain.,
400X., Fig. 7 b: high power of the previous with methylene blue 1000X.
Fig. 8: Bitch vaginal biopsy of (G1), showing, TVT cell sheets (yellow arrow) supported by thin fibrous connective tissue.
With vascular congestion and cellular infiltrations, mainly mature lymphocytes, plasma cells, neutrophils, and macrophages
H&E X 10.
Fig. 9: Bitch vaginal biopsy of (G1), showing, large round TVT, spherical nucleus containing nuclei having marginally

clumped chromatin (yellow arrow) and few observed Mitoses H&E. x 40.
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Fig. 10: Bitch vaginal biopsy of (G1), showing, TVT cell sheets intersecting collagen bundles (Masson trichrome). X 10.
Fig. 11: Bitch vaginal biopsy of (G2), showing, regressed tumor cells arrangement (blue arrow) as islands within thick
fibrous connective tissue. CT, with the presence of large numbers of lymphocytes, plasma cells, and activated macrophages
and apoptosis (green arrow) and fibrosis H&E. x 40.
Fig. 12: Bitch vaginal biopsy of (G2), showing moderate cytoplasmic immunoreactivity of vimentin in almost all neoplastic
cells Mayer’s hematoxylin counterstain 10X.
Fig. 13: Bitch vaginal biopsy of (G2), showing, strong nuclear P53 positivity in almost neoplastic cells (green arrow);
Mayer’s hematoxylin counterstain X 40.

DISCUSSION tumor stroma (Yang, 1988; Mukaratirwa et al., 2004;
CTVT usually rapidly proliferates after Mukaratirwa et al., 2006; Frampton et al., 2018

transplantation (progressive phase P-Phase), forming :Ugochukwu et al., 2020).

diffusely arranged round cell sheets that have abundant  Physical examination:

granular cytoplasm and hyperchromatic pleomorphic Eight cases revealed with examination showed
nuclei with pronounced large nuclear-cytoplasmic ratio a large vaginal solitary, red, friable, overgrowth that
as well as frequent mitotic figures, greater mast cell appeared as “cauliflower-like”, protruding from the
counts, and few infiltrating lymphocytes (Liao, et al. heavily swollen vulva with noticeable bleeding (Fig.1).
2003; Gupta and Sood, 2012; Milo and Snead, 2014;  One male dog suffered from a neoplastic mass located
Hiblu et al., 2019 ). This phase is followed by a static in the caudal region of the penis (Fig.2). Adding to a
phase (stopped cell proliferation) in which round solitary case of a male dog showed multifocal
transform to spindle-shaped fibroblasts, infiltrating cutaneous plaques, oozing serosanguinous discharge,
lymphocytes and more apoptotic cells then may regress  lethargy (Fig.3). Similar findings were reported
spontaneously (stage of regression R-phase). In the previously by (Das and.Das, 2000; Kabuusu et al.,
initial phase of regression, tumor-infiltrating with  2010; Sreekumar et al., 2015; Awan et al., 2017).
macrophages and higher numbers of widely distributed

cells with intracellular collagen deposition within the
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Nine cases revealed the presence of a
heterogeneous mass in the vaginal canal, extending
from the vaginal fornix to the vestibule or inguinal
canal without sign metastasis. While abdominal and
pelvic metastasis was noticed only in the one cutaneous
metastatic case which died before treatment.

Chemotherapeutic treatment:

Vincristine is a natural vinca alkaloid is the
most practical effective therapy that provides a CTVT
treatment with good outcomes. It has been proved to be
a mitotic inhibitor assessing tumor regressing (Ozalp et
al., 2012; Milo and Snead, 2014; Komnenuo et al.,
2015; Fassati, 2018; Abeka, 2019). Early side effects
noticed in the treated animals, such as anorexia,
diarrhea, dehydration, constipation, and diffuse
alopecia were disappeared after complete tumor
regression. There were no therapy-related deaths or
intensive care requirements.

Dogs with tumor size (< 100 cm3) treated
successfully with intravenous weekly monotherapy
administration of 0.025mg/kg body weight vincristine
sulfate, in normal saline, for 4 weeks until complete
regression (CR). and disappeared, within 35 days,
(Fig.4).(G 2): Dogs with tumor size (> 100 cm3) were
treated effectively with three to six weekly
monotherapies of vincristine that helped in Partial
remission (PR) from the first week of medication. All
treated animals achieved 100% complete remission
without relapse after 6 months of management. (Fig.5).

As shown in table (1), No changes were
recorded in body temperature during the treatment.
while some side effects were recorded as a decrease in
food intake (five), diarrhea (two), constipation (two),
Dermatological alteration (seven), diffuse alopecia
(five), desquamation (one), and hyper sensibility
reaction (one). These symptoms showed progressive
improvement by the end of medication. Our results
confirm that 1.V medication of vincristine (0.025
mg/kg, once a week for 3-6 weeks) is mostly safe,
effective in gradually complete remission with a cure
rate reaching 100% of TVT in bitches and dogs without
recurrence, through direct effects on tumour cell
proliferation and bacterial multiplication. which comes
parallel with previously reported by Tella et al,
(2004); Ganguly et al., (2016); Setthawongsin et al.,
(2019); Hiblu et al., (2019); Ugochukwu et al.,
(2020);Abdelnaby et al., (2021) ; Kumar et al,
(2021).

Cytomorphology:

CTVT has three cytomorphological, types they
are, plasmacytic, lymphocytic, and mixed type,
plasmacytic type considers the malignant metastatic
type of TVT (Varaschin et al,. 2001; Amaral et al.,
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2007 ; Setthawongsin et al., 2018), In our study, as
shown in table (2) out of ten examined cases, we
distinguished nine cases (90%) of Lymphocytic genital
type in the form of vaginal and penile genital tumors.
In which the predominant cell type was lymphocytes
that nearly counted more than 8 at least /field and less
plasma cell uniform cellular sheets of large round TVT
cells possessed vacuolated, eosinophilic cytoplasm that
exhibited large vesicular nuclei with prominent single
nucleoli and few mitotic figures (Fig.6a&b). Similar
findings were recorded previously by Behera et al.,
(2012); Mascarenhas et al., (2017) and Ganguly et
al., (2016); Alkan et al., (2017).

On the other hand, plasmacytic type in the
present study was observed in one case (10%).
Cytomorhologically revealed sheets of large TVT cells
with vacuolated cytoplasm, eccentric nucleus and fine
nuclear chromatin pattern and malignancy signs as
many frequent mitotic figures (MF), anisocytosis,
anisokaryosis, and increased nuclear: cytoplasmic ratio
which suggests the aggressive and metastatic nature. In
this case, the predominant cells were (9) plasma cells
and a few (4) lymphocytes /fields. Adding to the high
population of neutrophils, (Fig. 7a&b) Whereas mixed
type morphology was not recorded in our study. Those
findings appeared consistent with those previously
noticed by Amaral et al., (2007) ; Varaschin et al.,
(2001);Drumond, et al., (2013); Chowdary et al.,
(2016);Ugochukwu et al.,2020). In this work,
frequencies of TVT appeared more in female (80%)
than male (20%) dogs. On the other hand, the
metastasis anticipated rate in our study turned 10%
which is sort of much like the results of MacEwen,
(2001) who started from 0 to 17%, while Ferreira et
al., (2000), envisioned among 1.5 and 6%.

Histopathological and Histochemical findings:
Macroscopically, most biopsies revealed
ulcerating, friable, firm necrotic, hemorrhagic masses,
that multi-lobulated cauliflower-like. Microscopically,
sections of the biopsy revealed cellular sheets of
neoplastic immature lymphocytes in the nodular
arrangement that were supported by thin fibrovascular
trabeculae exhibited congested vessels with cellular
infiltrations, mainly mature lymphocytes, plasma cells,
neutrophils, and macrophages (Fig.8). Tumor cells
appeared large, round with considerable vacuolated
granular cytoplasm and large spherical nucleus. The
Nuclei had marginally clumped chromatin with few
observed Mitoses (Fig. 9). This supporting
fibrovascular trabecula was detected with Masson
trichrome stain as blue collagen fibers (Fig. 10).
Biopsies taken from regressed tumor masses weekly
during a remedy showed a progressive decrease in the
size of regressed tumour cells, and the incidence of
mitotic figures. Also, noticed a massive infiltration of
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lymphocytes, plasma cells, activated macrophages, and
neutrophils, as well as observed apoptosis and fibrosis
(Fig. 11).

Those findings support the direct immune-
mediated role of vincristine sulfate on TVT cells
division and proliferation that ceased which results in
tumor necrosis (Pia et al., 2011; Carreira et al., 2014;
Ganguly et al., 2016) and come parallel with previous
findings of (Gonzalez et al., 2000; Tella, 2004; Bates
and Eastman 2017; Ozalp et al, 2012;
Setthawongsin et al., (2019) ;Abdelnaby et al.,2021).

Immune-histochemical evaluation:

Immune-histochemical staining of CTVT
reveals that strong cytoplasmic positive reactivity
neoplastic cells to vimentin (Fig.12) and Strong
nuclear P53 positivity in most of the neoplastic cells
(Fig.13), however, were negative for desmin which
supports the histiocytic origin of TVT cells Our
histopathological and immunohistochemical findings
appeared to agree with those defined in genital and
extragenital TVT in dogs by Marchal et al., (1997);
Mukaratirwa and Gruys (2003); Park et al.,, (2006);
Behera et al., (2012); Gupta and Sood, 2012;
Soleimani et al. (2013 ); Milo and Snead, (2014);
Leil, et al., (2018); Hiblu et al., (2019); Ugochukwu
et al., (2020) ;Abdelnaby et al., (2021).

CONCLUSION

We concluded that, vincristine was found to be
the effective chemotherapeutic agent that helps in
complete tumor regression via its direct effects on
tumor cell division and bacterial multiplication.
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