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Abstract 
The objective of the present study was to evaluate the therapeutic efficacy of Inj. Paclitaxel in the 
treatment of mammary tumors. Dogs that were presented to the veterinary clinical complex for a period 
of two years were screened for the presence of mammary tumors. They were subjected to various 
diagnostic tests to confirm mammary tumors. The dogs that were confirmed for Mammary Tumors were 
subjected to treatment with Inj. Paclitaxel. The clinical recovery, hematological and biochemical 
parameters and the therapeutic efficacy of treatment were enumerated. 
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1. Introduction  
Mammary gland tumours represent the second most frequently recognized tumours in female 
dogs. The average age of onset is > 5-10 years, but cases in dogs more than 10 years of age 
were also reported (Todorova et al., 2005) [13]. They also occur in male dogs, but the 
prevalence is only 1.96%. The inguinal mammary glands are more often affected than cranial 
and caudal glands. Pure bred dogs are more significantly affected with mammary cancer. 
 

2. Materials and Methods 
The dogs presented to the clinic and those referred from various hospitals in and around 
Hyderabad to the Veterinary Clinical Complex, Bhoiguda over a period of 2 years formed the 
basis for the present study. Whole blood and serum samples of all the identified dogs formed 
the clinical material for laboratory examination. Blood and serum were also collected from 
apparently healthy dogs to establish normal values. Two ml of whole blood was withdrawn 
from the cephalic or saphenous vein in a vacutainer with K-EDTA for the estimation of 
hematological parameters. Serum was separated immediately after clotting by centrifugation at 
3000 rpm for 5 minutes and collected in Eppendorf tubes. All the haematological and 
biochemical parameters were estimated on the same day of collection. Hematological 
parameters such as Hb, PCV, TEC, TLC and DLC were estimated as per the standard 
procedures. Biochemical parameters such as BUN, Creatinine, ALT, AST, ALT and TP were 
estimated by a semi-auto analyzer. Dogs selected for therapy had a BSA of 0.6 to 0.8 m2 
 

3. Results and Discussion  

3.1 Diagnosis 
Diagnosis of malignant mammary tumours was made based on symptomatology, FNAC and 
histopathology. Among the 458 dogs diagnosed with neoplasia, dogs affected with malignant 
mammary tumours were the highest with 22.27% incidence (102 dogs). Out of these diagnosed 
dogs, twenty dogs were included in the present study. 
 

3.2 Clinical signs 
Among the 102 malignant mammary tumour cases, the most common clinical sign observed 
was palpable masses in mammary glands (100 per cent) of which inguinal mammary glands 
were affected the most i.e., in 46 dogs followed by abdominal caudal glands in 24 dogs, 
abdominal cranial in 14 dogs, thoracic caudal in 10 dogs and least in thoracic cranial i.e., 8 
dogs.  
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The present findings were also in agreement with the findings 
of Radmehr et al. (2013) [10] and Pankaj et al. (2014) [8] who 
explained that most often mammary tumours occurred in 
inguinal mammary (60%) and abdominal (27%) glands. 
Affected mammary glands had solitary nodules in 59 dogs 
and multiple masses in 43 dogs. In 48 dogs one gland was 
affected, in 28 dogs 2 glands, in 18 dogs 3 to 4 glands and in 
8 dogs more than 4 glands were affected (Table No. 1 and Fig 
No. 1). The present findings were in agreement with Maiti et 
al. (2011) [5] who reported that out of 55 cases of mammary 
tumours, 38 cases had solitary growths, 17 cases had multiple 
growths. In the present study the higher percentage of solitary 
nodules when compared to multiple masses might be due to 
better care taken by the owners in detecting the tumours at an 
earlier stage. 
The other signs such as enlargement of lymph nodes was seen 
in 44 dogs. Among them pre scapular, axillary, inguinal and 
popliteal lymph node enlargement was seen in 2, 12, 23 and 7 
dogs depicting 1.96%, 11.77%, 22.55% and 6.86% 
respectively. Bilateral lymphadenopathy was observed in 6 
dogs while ipsilateral lymphadenopathy was observed in 38 
dogs affected with mammary tumors. Ulceration of the skin 
over the mammary glands was seen in 48 dogs showing 
47.06% of occurrence, anorexia was seen in 30 dogs, weight 
loss in 26 dogs and lethargy in 25 dogs. (Table 1 and Fig 1). 
Among 20 dogs taken up for study palpable masses in 
mammary glands were seen in all the dogs and other clinical 
signs like ulceration, enlargement of lymph nodes, anorexia, 
weight loss and lethargy were observed in 11, 12, 8, 11 and 8 
dogs respectively.  

 

3.3 TNM Staging of Mammary Tumours  
In the present study, a total of 102 mammary tumors were 
classified based on the WHO TNM Classification. The 
mammary tumors were divided into four stages based on the 
tumor size, lymph node involvement and distant metastasis. 
Among these, 20 dogs were selected from Stage I and Stage 
II. It was noticed that the tumor size was less than 3 cm in 19 
dogs i.e., (T1) and 1 dog had tumor of 3-5 cm (T2) size. 
Among these 20 dogs of the study, 15 dogs did not show any 
regional lymph node involvement (N0) whereas 5 dogs 
showed unilateral lymph node involvement (N1). Out of the 
20 dogs, distant metastasis was not seen in any of the dogs 
(M0). Sorenmo et al. (2009) [12] stated that in their study, only 
3% of malignant tumours were smaller than 1 cm and the risk 
of being malignant increased gradually as the tumour 
diameter increased; 70% of the malignant tumours were larger 
than 3cm. 

 

3.4 Fine needle aspiration Cytology (FNAC)  
Examination of stained smears collected by FNA in dogs 
affected with mammary tumours revealed that neoplastic cells 
of varied sizes were normally round exhibiting anisocytosis 
and anisokaryosis, one or more basophilic nucleoli and coarse 
chromatin while cytoplasmic vacuoles were seen in some 
cells. These findings were in agreement with the findings of 
Yogita et al. (2015) [14] who stated that cytological evaluation 
is a quick inexpensive and promising diagnostic technique to 
differentiate benign and malignant tumours and Mohapatra et 
al. (2016) [7] stated that FNAC samples showed anisocytosis, 
anisokaryosis, pleomorphism, hyperchromatic nuclei and 
increased nucleus to cytoplasmic ratio, binucleated cells in 
malignancies. 

 

3.5 Histopathology  

Histopathological examination of biopsy samples stained with 

H&E of dogs affected with mammary tumours revealed 

epithelioid cells of round to spindle shape, large nucleus, one 

or two nucleoli and multiple vacuoles. Out of the 102 

mammary tumours diagnosed 79 tumours were diagnosed to 

be simple malignant tumours, among them adenocarcinomas 

were seen in 29 dogs, tubulo-papillary adenocarcinomas were 

seen in 22 dogs, ductular adeno carcinoma were seen in 19 

dogs and solid carcinomas were 9. Mixed mammary 

carcinomas were diagnosed in 28 dogs out of which 

Myxochondroid carcinoma and fibrosarcoma were 7, 

Myxolipoadeno carcinoma were 5 and liposarcoma were 4. 

Pankaj et al. (2014) [8] enumerated that out of 35 cases, 

histopathology revealed that 33 were neoplastic (32 malignant 

and1benign) and two were non-neoplastic and Yogita et al. 

(2015) [14] who enumerated the various mammary tumours. 

Malignant adenocarcinoma of the mammary gland was 

composed of malignant epithelial cells. Proliferation of acinar 

cells showed increased pleomorphism, hyperchromatic nuclei, 

numerous mitotic figures, stromal invasion and epithelial 

stratifications in papillary fashion. The lumens were 

completely or partially occluded with epithelial cells (Fig 2). 

 

3.6 Electron microscopy  

Ultra-structural examination of mammary tumours revealed 

numerous cells with epithelium like cell morphology. The 

nucleus was large and had heterochromatin covered by 

irregular nuclear membrane. The cytoplasm of the cells had 

protruding microvilli on the cell surface. In addition, the 

cytoplasm contained numerous vacuolar structures, free 

ribosomes, endoplasmic reticulum, mitochondria and 

intermediate filaments with some lipid accumulation. Similar 

findings were observed by Kusewitt et al. (1992) [4] in spindle 

cell carcinoma of mammary glands. 

 

3.7 Radiographic study 

Radiographic examination of the thorax for pulmonary 

metastasis in 102 dogs revealed the presence of metastasis in 

6 dogs out of 17 dogs with stage III and 8 dogs out of 20 dogs 

with stage IV. Pulmonary radiographic examination revealed 

the presence of well-differentiated nodules in 2 dogs, 

pulmonary masses in 3 dogs, single/solitary nodules in 5 

dogs, multiple small nodules in 2 dogs and diffuse interstitial 

pattern in 2 dogs. The abdominal radiographs did not reveal 

any abnormality or metastasis to the organs. Jain and 

Raghunath (2007) [3] reported distant metastasis in 54.05 per 

cent of canine mammary tumours which appeared as nodular 

interstitial and diffused patterns radiographically. They also 

stated that the lung was the most common site for distant 

metastasis in dogs with malignant mammary tumors (Fig 2).  

 

3.8 Ultrasonographic examination  
Abdominal sonographic examination in dogs with canine 

mammary tumours did not reveal any abnormal echo pattern 

of abdominal organs suggesting metastasis. Ultrasonographic 

examination of the canine mammary tumour mass revealed 

the presence of anechoic fluid-filled cystic collections, 

hyperechoic areas with diffuse margins and anechoic areas 

with hyperechoic margins. Jain and Raghunath (2007) [3] 

evaluated the nature and the extent of neoplastic nodules in 

canine mammary tumours by ultrasonography and recorded 

that 54.05% of tumours had extensive growth patterns, 

21.60% had an infiltrative type and 23.35% of tumours had 

both types of growth patterns. While Ayhanbastan et al. 

(2009) [1] evaluated the efficacy of ultrasonographic imaging 

of malignant tumours in dogs and reported that these were 
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irregular in shape (78%), margins were multilobulated (57%), 

echo texture was heterogenous (84%) the internal 

echogenicity was varied (84%), enhancement of acoustic 

transmission (52%), presence of pseudo capsule (90%) and 

also documented that the size and mean length of tumours 

was 6.2 cm (Fig 2). 

 

3.9 Haematology  
In the present study, in dogs affected with mammary tumours 

an insignificant decrease of mean haemoglobin (13.01±1.20 

g/dl), PCV (38.96±0.72 percent) and TEC (6.46±0.12x106 /μl) 

was noticed when compared to that of apparently healthy 

dogs (13.75±0.51g/dl, 41.60±0.91 percent and 6.63±0.3 x106 

/μl) respectively. The mean leukogram of mammary 

carcinoma cases revealed an insignificant elevation of total 

WBC count (14.75±0.24x103 /μl) and neutrophils (73.61±0.52 

percent); decrease in lymphocytes (21.86±0.18 percent) and 

normal monocytes as well as eosinophils (2.25±0.09 percent 

and 2.30±0.12 percent), when compared to that of apparently 

healthy dogs (13.30±0.86x103 /μl, 72.0±0.32 percent, 24±0.14 

percent, 2.00±0.36 percent and 2.00±0.80 percent), 

respectively. Similarly, an insignificant decrease was noticed 

with respect to platelet levels (2.92±0.36x105 /dl) when 

compared to that of apparently healthy ones (3.06±0.24 x105 

/dl) (Table No. 2). As explained similarly by Todarova et al. 

(2005) [13] and Mohaopatra et al. (2016) [7] the leukogram of 

mammary carcinoma cases revealed insignificant elevation of 

total WBC count and neutrophils, which indicates 

inflammatory reaction and possible bacterial infection in the 

tumour affected dogs. The haematological findings were in 

concurrence with the findings of Todarova et al. (2005) [13] 

and Mohapatra et al. (2016) [7] who stated that haematological 

parameters in mammary tumour cases did not show any 

deviations from the reference range. 

 

3.10 Serum Biochemistry  
Serum biochemical estimations in dogs with mammary 

tumours revealed an insignificant decrease in BUN values 

while an insignificant increase in serum creatinine, ALT, 

AST, ALP and total protein was observed as depicted in 

Table No. 3 Similar biochemical observations were also 

represented by Todarova et al. (2005) [13] who stated that 

serum biochemical parameters in mammary tumour cases did 

not show any deviations from the reference range, Pankaj et 

al. (2014) [8] who stated that the mean values of serum AST 

and ALT were within normal physiological range before 

treatment and Mohapatra et al. (2016) [7] who opined that no 

significant difference was observed between the healthy 

control group and mammary tumour affected dogs with 

respect to serum biochemical parameters 

 

4. Therapy  

Out of the 102 dogs diagnosed with mammary tumours, 20 

dogs were taken up for the therapeutic trail. The dogs were 

treated with Paclitaxel (Inj. Paclitax) @ 130 mg/m2 mixed 

with Normal saline and administered IV once in 3 weeks for a 

maximum of 5 doses. Dogs selected for therapy in both 

groups had a BSA of 0.6 to 0.8 m2. 

 

4.1 Clinical improvement  

In 20 dogs taken up for therapy with Inj. Paclitaxel, 14 dogs 

showed mild reduction in tumour size by day 63 (i.e., 21 days 

after 3rd dose) and partial response was seen by day 105 

(i.e.21 day after the 5th dose) while no response of tumour size 

was noticed in 6 which showed a stable disease even after 5th 

dose of Inj. Paclitaxel administration until 3 months after 

completion of chemotherapy. The other clinical signs like 

ulceration, enlargement of lymph nodes showed marked 

alleviation by day 105 whereas weight loss, anorexia and 

lethargy were persistent throughout the treatment period 

which further aggravated in treatment dogs. Poirer et al. 

(2004) [9] studied the efficacy of Paclitaxel in treatment of 

canine malignant tumours and stated that Paclitaxel was given 

at an initial dose of 165 mg/m2 IV with subsequent dose 

reduction if toxicity was observed. Treatment was repeated 

every 21 days for at least 2 treatments or until progression of 

disease was noted. 30 to 60 minutes before the Paclitaxel 

infusion dogs were premedicated with dexamethasone sodium 

phosphate@ 2 mg/kg IV. Inj. Paclitaxel (6mg/ml) was diluted 

in 10 times its volume of Normal Saline. Infusion was 

administered @ 30 ml / hr for 10 mins. If no allergic reaction 

was noticed the rate of infusion was increased to 60 ml/10 

mins. If dog had allergic reactions the infusion was stopped 

and restarted 15 mins later @ 30 ml/hr. The response rate 

(20%) to Inj. Paclitaxel treatment was observed as two of 3 

dogs with metastatic mammary carcinoma experienced partial 

remission (Fig 3). 

 

4.2 Haematological findings 

Haematological examination before during and after therapy 

revealed that the mean Hb, PCV, TEC had significantly 

declined (p<0.01) from day 0 to day 105. There was 

insignificant increase in leucocytes on day 0 i.e., before 

treatment when compared to apparently healthy dogs. But the 

mean leucocyte count showed a significant decline by day 63 

during therapy (p<0.01) and continued until day 105. There 

was insignificant neutrophilia on day 0. But the mean 

neutrophil count significantly declined (p<0.01) by day 63 

during therapy and continued until day 105. The mean 

lymphocyte count significantly increased (p<0.01) during the 

course of therapy while monocytes and eosinophils did not 

show any significant alterations. During therapy platelet count 

showed a significant decline continuously till day 105 

(p<0.01). These findings were similar to the findings of Poirer 

et al. (2004) [9] who reported that anemia, leucopenia, 

neutropenia and thrombocytopenia were the important 

changes which occur during treatment of mammary tumours 

with Inj. Paclitaxel. 

Serum biochemical parameters showed a significant increase 

(p<0.01) in the mean post-therapeutic levels of BUN, 

creatinine, ALT, AST and ALP when compared to pre-

therapeutic means. However, a mild significant decline 

(p<0.05) in total protein level was noticed post-

therapeutically when compared to pre-therapeutic mean. 

Cizmeci et al. (2012) [2] explained that BUN increase may be 

linked to decreased glomerular filtration rate or increased 

protein catabolism caused by necrosis of tumour or metabolic 

side effects of neoplasia. The increase in Serum creatinine 

was attributed to the increase in catabolic activity. However, a 

significant decline (p<0.05) in total protein level was noticed 

post-therapeutically when compared to the pre-therapeutic 

mean. 

 

5. Side effects 

The side effects associated with Inj. Paclitaxel included 

vomiting, diarrhoea, anorexia and alopecia. These side effects 

started in 9 dogs from day 21 (after the first dose) slowly and 

aggravated in 14 dogs by day 63. These side effects were also 

observed by Todorova et al. (2005) [13] who studied the effect 

and toxicity of chemotherapy which effectively suppressed 
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the development of new neoplasm and metastases, but was 

accompanied by general adverse reactions as lethargy, 

anorexia, vomiting, hair loss, fever, hypochromic anaemia 

and strong immunosuppresion. 

 

6. Recurrence: Three dogs showed a recurrence of tumour 

growth in the fourth month (1 dog) and fifth month (2 dogs) 

after chemotherapy. These dogs were then treated by surgical 

excision of which one died due to metastasis of lungs and 

regional lymph nodes on day 35 after surgical excision. 

Similar recurrences of mammary tumours after chemotherapy 

were also reported by Sharma et al. (2010) [11]. 

 

  
 

  
 

Fig 1: Clinical signs of mammary gland tumours in dogs 
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Fig 2: Histopathology pictures of mammary gland tumours in dogs 
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Table 1: Clinical signs of canine mammary tumors (n=102) 

 

S. No Clinical Sign  Number Percent 

1 Palpable masses in mammary glands 

Thoracic cranial 08 7.84 

Thoracic caudal 10 9.80 

Abdominal cranial 14 13.73 

Abdominal caudal 24 23.53 

Inguinal 46 45.10 

Total 102 100 

2 Ulceration of mammary tumors  48 47.06 

3 Enlargement of lymph nodes 

Prescapular 2 1.96 

Axillary 12 11.77 

Inguinal 21 20.59 

Popliteal 7 6.86 

Total 42 41.18 

4 Anorexia  30 29.41 

5 Weight loss  26 25.49 

6 Lethargy  25 24.51 

 
Table 2: Mean haematological values of dogs in apparently healthy and mammary tumors before, during and after therapy 

 

S. 

No. 
Parameter 

Apparently Healthy 

dogs (n=10) 

Before therapy (n=20)  During and after therapy (n=20)  

0day 21th day 42nd day 63rd day 84th day 105th day 

1 Haemoglobin (g/dl) 13.75±0.51 12.94±1.62 12.12±1.37 11.04±0.87 9.42±0.54 8.22±0.12 7.82±1.52## 

2 PCV % 41.60±0.91 38.82±1.82 36.36±1.10 33.12±1.10 28.26±1.10 24.66±1.10 23.46±1.10## 

3 TEC (x 106/ µl) 6.63±0.3 6.47±1.26 6.06±0.02 5.52±0.02 4.71±0.02 4.11±1.02 3.91±1.22## 

4 TLC (x 103/ µl) 13.3±0.86 14.54±1.78 12.62±1.42 12.42±1.40 11.12±1.22## 10.22±1.40 9.10±1.20## 

5 DLC (%) 

 

Neutrophils (%) 72.0±0.42 74.04±1.52 72.74±1.42 68.96±0.42 62.82±0.54## 56.51±0.66 50.36±0.26## 

Lymphocytes (%) 24.0±0.14 21.96±2.10 23.26±1.37 26.56±0.52 32.81±0.22 39.04±0.24 45.00±0.55## 

Monocytes (%) 02.00±0.36 2.00±0.11 2.00±0.04 2.20±0.01 2.23±0.03 2.35±0.04 2.60±0.01 

Eosinophils (%) 02.00±0.80 2.00±0.12 2.00±0.17 2.28±0.32 2.14±0.32 2.10±0.32 2.04±0.41 

6 Platelets (x 105/dl) 03.06±0.02 2.84±0.02 2.23±0.14 1.63±0.19 0.94±0.21 1.06±0.33 0.96±0.22## 

**: Significant at p<0.01 when compared to apparently healthy dogs, *: Significant at p<0.05 when compared to apparently healthy dogs 

##: Significant at p<0.01 when compared to before therapy, #: Significant at p<0.05 when compared to before therapy 

 
Table 3: Mean serum biochemistry of dogs in apparently healthy and mammary tumors before, during and after therapy 

 

S. No. Parameter 
Apparently Healthy dogs 

(n=10) 

Before therapy (n=20)  During and after therapy (n=20)  

0day 21th day 42nd day 63rd day 84th day 105th day 

1 BUN (mg/dl) 16.29±0.44 15.22±1.02 17.52±0.28 20.48±1.14 21.12±1.26 25.38±1.70 29.72±2.01## 

2 Creatinine (mg/dl) 0.95±0.62 1.16±0.62 1.46±0.04 1.43±0.01 1.46±0.02 1.65±0.02 2.10±1.02## 

3 ALT (IU/L) 30.47±0.98 36.74±1.36 41.60±1.25 44.50±0.72 45.08±0.02 49.56±0.01 56.74±1.28## 

4 AST (IU/L) 41.52±0.36 41.26±0.48 43.26±1.20 44.64±0.32 49.02±0.70 50.13±0.10 55.10±1.50## 

5 ALP (IU/L) 42.90±0.80 45.12±1.24 56.66±0.72 60.24±1.22 69.42±1.36 74.68±1.10 89.14±2.28## 

6 Total Protein (g/dl) 6.70±0.14 7.12±0.68 7.02±0.01 6.98±0.14 6.80±0.01 6.97±0.72 6.64±0.01# 

**: Significant at p<0.01 when compared to apparently healthy dogs, *: Significant at p<0.05 when compared to apparently healthy dogs 

##: Significant at p<0.01 when compared to before therapy, #: Significant at p<0.05 when compared to before therapy 

 

   
 

Mammary tumor of the thoracic 

caudal gland 
Before treatment After treatment 
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Fig 3: Clinical improvement of dogs with mammary tumours 

 

7. Conclusion 

In the present study dogs affected with mammary tumours 

were successfully treated with Inj. Paclitaxel and the dogs 

showed side effects were managed with supportive therapy. 

The dogs that failed to recover completely were subjected to 

surgical excision. 
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