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ABSTRACT                 

Mastitis imposes a great economic loses in terms of decreased milk yield, increased cost of 

veterinary services and great risk to the public in terms of microbial spread amongst raw milk 

consumers. This study tends to investigate clinical mastitis after culling in sahel goats. 105 goats 

presented for slaughter in Maiduguri abattoir northeastern Nigeria were examined for gross lesion 

of mastitis followed by CMT screening to identify positive animals. Sixty-six (66) animals were 

positive for CMT with a prevalence of 63%.   Staphylococcus aureus was the frequent isolate (80%, 

53/66) followed by Streptococcus spp (20%, 13/66) with no E.coli isolated. Mean length values of 

gland-to-abdomen of the CMT +3 animals is significantly higher (p<0.05) than that of the CMT 

negative, +1 and +2 groups. Gross lesions examined were lacerations, papillomatous growth, 

gangrene and abscess which served as predisposing factor to mastitis. Vacuolation of alveolar 

epithelia, fibroplasia in interstitial and inter-alveolar fibrosis are found to be the causes of 

significant increase in the glandular length of the udder. Clinical mastitis is prevalent in sahel goats 

and one of the major reasons of culling in farm animals. Early screening is therefore advocated to 

improve herd health and prevent spread among farm animals and to humans.  
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INTRODUCTION 

Inflammatory condition of the mammary gland is characterized generally by changes in the physico-chemical properties of the milk, 

decrease quality and quantity of milk as well as bacteriological alterations in the udder (Mishra A. S., 2018). It is one of the most 

devastating disease affecting the dairy industry worldwide (Sharma, 2010). Clinical mastitis (CM) has been found to affect goat 

population of up to 17% as reported by Ameh et al (1993). Economic loses have been reported in terms of decreased milk yield, 

increased cost of veterinary services, increased rate of early culling, great risk to the public in terms of microbial spread amongst 

raw milk consumers (Thompson-Crispi, 2014). Clinical signs of swollen udder, bruises, variation in the teat length in addition to 

the change in milk quality have been reported in CM (Yoksa et al 2024). In most cases of CM the common bacterial isolates are 

Streptococcus, Staphylococcus and Escherichia coli however other isolates of bacteria such as Pseudomonas aeruginosa, have been 

incriminated in CM (Jabbar 2020; Ejeh 2024). In dairy goats Staphylococci has been the most common reported pathogen in CM 

(Virdis, 2010). Staphylococcus aureus, a coagulase positive has been reported to be the most prevalent in clinical mastitis in goats 

(Mishara 2014; Ejeh 2024). Streptococci spp are second to Staphylococcus and are frequently present in both subclinical and clinical 

mastitis (Bergonier, 2003).  

Mastitis tends to have a devastating effect on production by reduction in the quality and quantity of milk. This cross-sectional study 

tends to determine the prevalence of clinical mastitis among lactating goats at slaughter using California mastitis test (CMT), 

bacterial culture. gross and histopathology.   
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MATERIALS AND METHODS 

Study animals/area: 105 lactating goats presented for slaughter between the months of February and March 2023 were clinically 

screened for gross signs of mastitis.  

Sample collection: Udder was disinfected, and 2 to 3 squirts of milk were allowed to drop to obtain a fresh sample. Somatic cell 

count was determined using California mastitis test (CMT) paddle and reagent by collecting milk from the two sides of the mammary 

gland and processed according to the method described by Gelasakis, 2016, Mishra, 2018 and Mbindyo, 2014. Briefly milk was 

collected and mixed with equal amount of reagent (BOVI-VET, KRUUSE, Denmark) and mixed by gentle movement of the hand.  

After 10 seconds the results are read as Negative, +1, +2, +3 based on the intensity of gel formation. The paddle is the washed and 

the procedure repeated for another animal. Tissue samples were collected from the glands of the positive animals after slaughter 

and preserved in 5% Formalin followed by processing in accordance with the standard laboratory procedure for histopathology.  

Microbial Assessment of milk: Milk sample was collected aseptically and inoculated by direct streaking onto 5% sheep blood 

agar, mannitol salt agar, and eosin methylene blue agar and incubated at 37 °C for 48hrs for growth. Morphologic characterizations 

are in accordance to reports of Quinn, 2011 and Yoksa, 2024.  

Statistical analysis 

Data obtained from this study were presented in descriptive tables. Mean of values of variables were further summarized as ± 

standard deviation and comparison of multiple mean value were subjected to analysis of variance (ANOVA) using computer 

software (SPSS® statistic version 21, IBM computer, USA). Values were considered significant at p≤0.05. 

 

RESULTS 

Prevalence of Mastitis by California Mastitis Test (CMT).  

Table 1 presents the frequency of occurrence of mastitis in the survey. The total prevalence of mastitis based on CMT was 66 (63%) 

while 39 (37%) were negative. The degree of CMT positivity of the milk sample are +1 26 (25%) mild, +2 28 (27%) moderate and 

+3 12 (11%) respectively.  

 

Table 1: Prevalence of mastitis diagnosed by California mastitis test (CMT) 

N=105 Prevalence 

CMT Positivity Total No of Samples Percentage (%) 

+1 26 25 

+2 28 27 

+3 12 11 

Total 66 63 

 

Frequency of bacterial isolation from CMT positive milk samples.  

Table 2 presents the isolation frequency of bacterial organism from CMT positive milk samples. All the 66 CMT positive samples 

yielded growth on their specific culture media. Staphylococci species has the highest isolation rate of 53 (80%), Streptococcus Spp 

13 (20%) and E. coli 0 (0%) respectively.  

 

Table 2: Frequency of bacterial isolation from CMT positive milk samples 

Isolates Frequency Percentage (%) 

Staphylococcus Species 53 80 

    Streptococcus species 13 20 

   E. coli 0 0 

    Total 66 100 

 

Mean body condition score, age, mammary circumference and mammary longitudinal length. 

Table 3 presents the mean values of body condition score (BCS), age, mammary circumference, gland to ground length, and gland 

to abdomen measurements in the surveyed animals, grouped into CMT –ve, CMT 1+, CMT 2+ and CMT 3+ respectively. No 

significant difference (p>0.05) was observed in the mean values of BCS, age, mammary circumference of the animals (n=105) 

surveyed. The mean values of gland-to-abdomen of the CMT +3 animals is significantly higher (p<0.05) than that of the CMT 

negative, +1 and +2 groups. 
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Table 3: Mean values of BCS, age, mammary circumference, and mammary longitudinal length  

               CMT Positivity 

Variables  Negative  +1 (Slight)  +2 (Moderate)  + 3 (Severe)  

BCS  2.7±0.7a  2.8±0.4a  2.6±0.5a  2.9±0.3a  

Age  3.0±0.7a  2.9±0.7a  3.0±0.9a  2.8±0.6a  

Gland mid- Circumference  27.8±6.8a  28.0±7.6a  28.4±6.8a  28.8±6.4a  

Gland longitudinal length  16.4±1.3a  16.4±1.5a  16.3±1.1a  15.3±2.6b  
                a, b Values with different superscript across rows are significant (p<0.05) 

 

Frequency of occurrence of gross lesion of mastitis.  

Table 4. presents the frequency of occurrence of gross lesions of mastitis in the animals surveyed. Out of the 105 animals examined, 

19 (18.1%) had no visible gross lesions, 10 (9.5%) had shrunken and gangrenous mammary gland, 40 (38%) of the examined animals 

had suspended mammary gland as represented by increased in the longitudinal length of the gland, 25 (23.8%) had laceration, 7 

(6.7%) had abscess and 2 (1.9%) of the presented cases had watery milk and papillomatous growth each. 

 

Table 4: Frequency of occurrence of gross lesions 

Lesions  No. of Cases (%)  

Laceration  25 (23.8%)  

Papillomatous growth  2 (1.9%)  

Gangrene  10 (9.5%)  

Enlarged udder  40 (38.1%)  

Abscess  7 (6.7%)  

Watery milk  2 (1.9%)  

No visible lesion  19 (18.1%)  

 

Gross lesion score of animals with clinical mastitis examined  

The gross lesions observed are presented in table 5. Lacerations, papillomatous growth, gangrenous gland, suspended mammary 

gland, abscess and watery milk are the observable lesions. CMT 3+ group has the highest percentage of lesions. Lacerations was 13 

(52%), 7 (28%) and 5 (20%) in CMT 3+, 2+ and 1+ groups respectively; suspended mammary gland was 31 (77.5%), 9 (22.5%) 

and 0 (0%) in CMT 3+, 2+ and 1+ respectively; papillomatous growth was 0 (0%), 0 (0%) and 2 (100%) in CMT 3+, 2+, and 1+ 

groups. Cases of abscessation was 5 (71%), 2 (29%) and 0 (0%) in CMT 3+, 2+ and 1+ groups respectively, while watery milk was 

0 (0%), 2 (100%) and 0 (0%) in CMT 3+, 2+ and 1+ groups. 

 

Table 5: Gross lesion score based on CMT positivity 

  CMT Positivity  

Lesion  +1 (%)* +2 (%)* +3 (%)* 

Laceration    5 (20) 7 (28)             13 (52) 

Papillomatous Growth     2 (100)          0 (0)              0 (0) 

Gangrene  0 (0) 3 (30)              7 (70) 

Pendulous gland            0 (0)   9 (22.5)             31 (77.5) 

Purulent exudate  0 (0)         2 (29)              5 (71) 

Watery Milk  0 (0)  2 (100)              0 (0) 

Aggregate Gross Lesions 7 (8) 23 (26.7)                56 (65.1) 

           *Values presented are proportions (%) of lesions grouped into CMT 1+, CMT 2+ and CMT 3+  

 

Gross lesion of mammary gland of animals examined.  

Figure 1 present photographs of some lesions observed among the animals examined. Pendulous mammary gland (Fig 1A), 

papillomatous growth (Fig 1B), swollen mammary gland with purulent discharge (Fig.1C) and Shrunken and gangrenous mammary 

gland (Fig 1D). 
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Fig. 1 A, an enlarged and pendulous mammary gland.  

 
Fig 1 B, papillomatous growth on teat of mammary gland 

(red arrows).  

 

Fig. 1C, swollen mammary gland (black arrow) with 

purulent exudation (arrow).  

 

 
Fig. 1D, shrunken firm mammary gland (red arrow) with 

gangrenous lesion (black arrow).  

 

Histopathological findings of mammary glands with mastitis  

Figure 2 presents the photomicrograph of the mammary gland section stained with H&E. Lactiferous ducts, mild inter-alveolar 

oedema (Fig 2A), vacuolation of alveolar epithelia, mild fibroplasia in interstitial space, Ballooning degeration and fat necrosis (Fig 

2B), massive leukocytic infiltration, interstitial and inter-alveolar fibrosis, destruction and desquamation of alveolar epithelia (Fig 

2C) and infiltration of inflammatory cell, neutrophils, macrophages and few plasma cell (Fig. 2D). 
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Fig. 2A, Lacteferous ducts (black arrows), mild inter-

alveolar oedema (green arrow) H & E x40  

 

 
Fig 2B, Vacuolation of alveolar epithelia (red arrows, mild 

fibroplasia in interstitial space, Ballooning degeration and 

fat necrosis (black arrows) H & E x 100  

 

 
Fig. 2C, Massive leukocytic infiltration, interstitial and 

inter-alveolar fibrosis, destruction and desquamation of 

alveolar epithelia (arrow). H & E x 40  

 

 
Fig. 2D, Infiltration of inflammatory cell, neutrophils, 

macrophages and few plasma cell (black arrow). H & E 

x400  

 

DISCUSSION 

The findings of this study presented the endemicity of clinical mastitis among sahel goats to have prevalence of 63% in Maiduguri 

(Northeastern Nigeria). The prevalence found is higher in comparison to the previous reports of Ameh et al 1993 possible due to 

increase in population of goats. The prevalence of clinical mastitis found in this study agrees with the prevalence of clinical mastitis 

63% reported by Udoh et al., 2019 in Zaria Kaduna State, 61% by El-Shymaa et al., 2018 in Egypt and 61% by Mbindyo et al., 

2014 in Tanzania. Danmallam and Pimenov, 2019 who reported a lower prevalence of 43.33% in Bauchi, Plateau and Edo States. 

Mastitis is one of the diseases that necessitate early culling in lactating goats and hence the increase prevalence in the abattoir. Of 

the 66 CMT positive samples majority are of the CMT +1 category (tested for culture and identification of specific microbial 

organism. All sample 66 (100%) samples yielded growth of organism on specific media. This finding re-echoes the sensitivity and 

specificity of CMT as a screening test for mastitis (Danmallam and Pimenov, 2019; Mahlangu et al., 2018). The bacteriological 

isolation rate in this study indicates that Staphylococcus aureus were the common organisms isolated with a frequency of (80%), 

followed by Streptococcus species (20%) and no culture yielded growth of E. coli. This finding has reiterated the fact that 

Staphylococcus aureus is the major etiological agent in CM of goats as reported by Ameh, 1993, Menzies, 2021 and Ejeh 2024. 

Pirzada et al., 2016 and Udoh et al., 2019 also reported a high prevalence of S. Aureus in goats. Such high prevalences could be due 

to reinfection of the mammary gland by the organism through teat lesions transferable during suckling and milking. Low prevalence 

of Streptococcus organisms was observed in comparison with reports of Yoksa et al 2024 on subclinical mastitis in the same area. 

Body condition score, mammary circumference and age are not associated with the prevalence of CM and this agrees with the earlier 
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reports of Abba et al 2014. Significant difference was observed between CMT +1 to CMT +3 in the longitudinal length of mammary 

gland with those having CMT +3 being the highest possibly due to higher somatic cell counts, injury to the suspensory ligaments 

by the inflammatory processes hence the increase in glandular length. Abba et al 2014 also reported a significant longitudinal length 

of mammary gland with CM. The gross lesions observed in this study, were those of laceration 25 (23.8%), papillomatous growth 

2 (1.9%), shrunken and gangrenous mammary gland 10 (9.5%), enlarged pendulous mammary gland 40 (38.1%), abscess 7(6.7%, 

watery milk 2(1.9%) and 19 (18.1%) of the cases of the mammary gland examined had no visible lesion. Lesions on the teat 

especially those caused by contagious ecthyma and papillomatous growth are predisposing factors for mastitis. (Arteche-Villasol, 

2022). Abscess was found to be highest (71%) in CMT +3 when compared to CMT +2 (29%) and (0%) in CMT +1. Abba et al., 

2013 also reported suppurative inflammation in clinical mastitis in abattoir. Histopathological findings of CM in this study are 

vacuolation of alveolar epithelia, destruction and desquamation of alveolar epithelia ballooning degeneration and fat necrosis, 

suppurative inflammation characterized by massive infiltration of neutrophil and few macrophages in the inter-alveolar space, to 

infiltration of neutrophils, macrophages and few plasma cell., interstitial and inter-alveola fibrosis. Alawa et al (2000) also reported 

inflammation and replacement by fibrous connective tissues in CM. Inflammatory processes are responses to invading pathogens 

(Abba et al.,2013). Decrease production due to mastitis and the increase rate up culling contributed to the higher prevalence in 

clinical mastitis observed in study. This cross-sectional survey has provided insights into the type and nature of lesions associated 

with clinical mastitis in goat populace at both gross and histopathology level.  

In conclusion teat lesions, papilloma, lacerations are the predisposing factors of CM in sahel goats and Staphylococcus and 

Streptococcus being the major pathogens hence the major reasons for culling.   
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