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Abstract 

An 18-year-old gray mare (a crossbred Nigerian horse) was observed to have a proliferative tissue growth with multiple necrotic areas, 
which was suspected to be a genital squamous cell carcinoma. The mucous membrane of the eyes and gingiva of the mare were pale, and the 
animal was dull and insensitive, had an abnormal posture and gait, with conspicuous protruding proliferative tissue mass around the vagina 
and vulva. Blood samples for hematology analysis and serum biochemistry were collected from the jugular vein and determinations followed 
standard procedures. Hematological examination revealed that the mare had macrocytic anaemia, leukocytosis, neutrophilia, monocytosis, 
higher than normal erythrocyte sedimentation rate. Serum biochemical assays showed that serum activities of aspartate aminotransferase 
and alanine aminotransferase were slightly lower than normal. High serum alkaline phosphatase activity was recorded, with high serum total 
protein level that was mainly due to high serum globulin level. The mare also had a lower than normal total cholesterol. High serum 
creatinine level was observed. These hematological and serum biochemical findings are commonly associated with genital squamous cell 
carcinomas in animals and humans. 
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Introduction 

Squamous cell carcinomas are locally invasive malignant 
neoplasms of the genitals, which are commonly diagnosed in 
horses (Bolin, 1999; Pimenta-Oliveira et al., 2011). This tumour 
can appear anywhere on the body, but it is most often located on 
non-pigmented skin near mucocutaneous junctions such as on the 
eyelids, nictating membrane, oral, pharyngeal and nasal mucosae, 
around the nostrils, vulva, prepuce, penis or anus (Schuh, 1986; 
Bolin, 1999; Pigatto et al., 2010). The eyelid and related structures 
represent the most common site, accounting for 40-50% of cases, 
followed by male (25% of cases) and female (10% of cases) genitalia 
(Bolin, 1999; Knottenbelt and McGarry, 2009). 
The tumors are raised, fleshy, often ulcerated or infected and 

may have an irregular surface (Valentine, 2006). Rarely, primary 
squamous cell carcinomas (SCC) develop in the limbs, esophagus, 
stomach (non-glandular portion), nasal passages and sinuses, the 
hard palate, gums, guttural pouches and lung (Beuchner-Maxwell, 
2009).  
The age of affected horses ranges from 1 to 31 years (Bolin, 

1999), but the tumour occur commonly in aged/old horses 
(Buechner-Maxwell, 2009). Sex predisposition has not been 
established, but SCC is known to affect more female than male 
horses (Bolin, 1999). Horses with lightly pigmented skin, such as 
those with a gray hair coat or white faces, are especially prone to 
developing SCC (Beuchner-Maxwell, 2009) and some breeds
such as the Thoroughbred, Quarter Horse, Appaloosa, 
Clydesdale may have a genetic predisposition (Knottenbett and 

McGarry, 2009). This neoplasia has been reported to affect old 
gray female horses, pintos and individual horses with little or no 
pigmentation around the mucocutaneous junctions such as the 
anus when exposed to ultra-violet radiation for a long period of 
time (Burney et al., 1992; Miller, 2007; Beuchner-Maxwell, 
2009; Knottenbett and McGarry, 2009). Other predisposing 
factors include trauma (MacFadden and Pace, 1991), infection 
by equine papillomavirus type 2 (Bogaert et al., 2012), chronic 
irritation of cutaneous wounds leading to a tissue metaplasia 
(Kusewitt and Rush, 2007) and pseudohyperparathyroidism 
(Karcher et al., 1990).  
Clinical signs of the disease include inappetence, lethargy, 

weight loss, dyschezia and hematochezia (Wilson, 1994).  
There is paucity of information in the area of hematology 

and serum biochemistry abnormalities associated with genital 
squamous cell carcinoma in horses; hence, the current case report 
documented the hematological and serum biochemistry 
abnormalities associated with genital squamous cell carcinoma in 
a mare. 

 

Materials and Methods 

An 18-year old Nigerian gray mare presented for sale at Obollo 
Afor horse lairage, Udenu local Government Area of Enugu State,
was observed to have a proliferative mass which was fleshy, raised 
with an irregular surface and multifocal necrotic areas (black areas) 
around the vulva and vagina. Medical history was unavailable 
because it was one of the horses sold and transported from the 
Northern to the Eastern part of Nigeria, which are usually re-sold 
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and slaughtered for meat. The mare’s age was estimated based on 
tooth eruption, wear and appearance of Galvayne’s groove 
(Ensminger, 1969).  
Before blood sample was collected, the mare was subjected to 

physical examination.  
Histopathological examination was not possible because of 

limiting factors such as uncooperative animal handler and buyer’s 
reluctance to allow sample (tissue) collection.  
Blood samples were collected from the jugular outflow at 

slaughter, into two sets of sample bottles: one bottle was allowed to 
stand for 30 min to clot and serum was separated by 
centrifugation, while the other contained Na EDTA, to prevent 
clotting. Hematological and serum biochemical determinations 
followed standard procedures (Thrall and Weiser, 2002; Burtis et 
al., 2008). A presumptive diagnosis of genital squamous cell 
carcinoma was made on the gross appearance of the neoplasm and 
its location. 

 

Results  

Physical examination revealed pale mucous membranes of the 
eye, gingiva and emaciation. There were no ocular and nasal 
discharges and no vesicles, erosions or ulcers in the buccal cavity. 
The skin was free of alopecia, nodules and ectoparasites. The mare 
exhibited dullness and insensitivity. The perineum was free of 
diarrheic feces or adult worms, but the vulva had a proliferative 
fleshy mass (Fig. 1). There was no evidence of vaginal discharge or 
hemorrhage. The mare also had an abnormal gait and posture. 
The hematological evaluation showed that the packed cell 

volume of the mare was 26%; (reference value 43.21 ± 0.77%), 
while the red blood cell count was 3.65 × 106/µl (reference value 
8.69 ± 0.16 × 106/µl) and the hemoglobin concentration was 8.88 
g/dl (reference value 15.11 ± 0.29 g/dl). The mean corpuscular 
volume of the mare was 71.23 fl (reference value 50.04 ± 0.55 fl) 
while the mean corpuscular hemoglobin was 24.33 pg (reference 
value 17.71 ± 0.38 pg) and mean corpuscular hemoglobin 
concentration was 34.15 g/dl (reference value 35.30 ± 0.72 g/dl). 
The erythrocyte sedimentation rate recorded for the mare was
57.63 mm/20mins (reference value 28.19 ± 3.57 mm/20 mins). 
The total leukocyte count of the mare was 23.05 × 103/µl; 
(reference value 9.53 ± 0.31 × 103/µl) with the band neutrophil 
count of 2.77 × 103/µl (reference value 0.28 ± 0.04 × 103/µl) and 
segmented neutrophil count of 15.44 × 103/µl (reference value 
4.77 ± 0.23 ×103/µl). The lymphocyte count of the mare was 4.49 
× 103/µl; (reference value 4.19 ± 0.19 × 103/µl), while the 
monocyte count was 0.35 × 103/µl (reference value - 0.03 ± 0.01 × 
103/µl) and platelet count 350 × 103/µl (reference value 326.94 ± 
16.30 × 103/µl). No eosinophils and basophils were found in the 
blood smear. 
The serum biochemistry results showed that the serum 

aspartate aminotransferase activity of the mare was 90.11 IU/L 
(reference value 95.09 ± 1.14 IU/L) while the serum alanine 
aminotransferase was 5.87 IU/L (reference value 9.44 ± 0.69
IU/L) and the serum alkaline phosphatase activity was 99.51 
IU/L (reference value 70.49 ± 2.55 IU/L). The serum total 
protein levels of the mare was 7.72 g/dl (reference value 6.83 ± 
0.07 g/dl); the serum albumin level was 2.62 g/dl (reference value 
3.35 ± 0.05 g/dl), while the serum globulin level was 5.10 g/dl 
(reference value 3.48 ± 0.08 g/dl). The mare’s serum total 
cholesterol value was 69.56 mg/dl (reference value 108.42 ± 3.41 
mg/dl), while the serum total bilirubin was 3.37 mg/dl (reference 
value 3.43 ± 0.13 mg/dl). The serum creatinine level of the mare 
was 2.00 mg/dl (reference value 1.31 ± 0.04 mg/dl), while the 
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serum urea level was 32.00 mg/dl (reference value 32.33 ± 0.88 
mg/dl). 

 

Discussion 

The very low packed cell volume, red blood cell count and 
hemoglobin concentration recorded higher than normal mean 
corpuscular volume, which are indicative of anaemia of the 
macrocytic type. Macrocytic anaemia is commonly associated 
with blood loss (Coles, 1986; Stockham and Scott, 2008) and it 
is thought that there was blood loss in the mare from the necrotic 
areas of the proliferating neoplasm.  
The leukocytosis associated with neutrophilia and 

monocytosis recorded in the mare is believed to be the body’s 
reaction to the presence of the proliferating neoplasm. The 
findings of leukocytosis, neutrophilia and monocytosis were in 
agreement with earlier reports on genital squamous cell 
carcinomas (Kato et al., 1999; Doraiswamy et al., 2010).  
The very high erythrocyte sedimentation rate recorded for 

the mare may partly be due to tissue destruction associated with 
the neoplasm and partly due to the anaemia (Coles, 1986; 
Stockham and Scott, 2008). The finding of higher than normal 
erythrocyte sedimentation rate in the mare presently being 
reported on concurs with the reported high erythrocyte 
sedimentation rate in patients with genital squamous cell 
carcinomas (Khan and Bagchi, 2011; Sari et al., 2015). 
The serum alkaline phosphatase activity recorded in the mare 

was higher than normal; this may be as a result of a possible tumour 
metastasis to bone or liver or specific ALP enzyme induction by 
the neoplastic cells (Ihedioha, 2003; Kumar et al., 2003). The 
higher serum ALP recorded in this present case report concurs 
with findings earlier reported by Merza et al. (2010) and Aminian 
et al. (2011).  

Fig. 1. Proliferative fleshy mass with an irregular surface and multifocal 
necrotic areas protruding from the vagina and vulva of a mare (suspected 
case of squamous cell carcinoma) 
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The higher than normal serum total protein, which was due 
mainly to high serum globulin levels, recorded in the present report 
was believed to be due to increased antibody response to the 
neoplasm; the result is in agreement with the reports of Olsen 
(1992), McKenzie (1997) and Merza et al. (2010).  
The low serum cholesterol recorded in this present report was 

in agreement with reports of Ghosh et al. (2011) and Singh et al. 
(2013). 
 

Conclusions 

Based on the findings in the current study, it was concluded 
that the suspected case of genital squamous cell carcinoma in the 
mare reported was associated with macrocytic anaemia, 
leukocytosis, neutrophilia, monocytosis, higher than normal 
erythrocyte sedimentation activity, serum total protein and 
globulin levels, but with lower than normal serum total cholesterol 
levels, effects commonly associated with genital squamous cell 
carcinomas. 
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