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Abstract
A cross sectional study was carried in Aloet Parish, Soroti district-Uganda to assess and quantify the prevalence 

of mastitis of lactating cows at cow level in the villages and udder quarter level for cows brought for sale at the Soroti 
livestock market. The objective was to acquire an empirical basis for stakeholders’ awareness in the small holder 
pastoral zones. 

Both clinical and subclinical mastitis were quantified at the village level and only SCM was considered at the 
market level. In the villages and the market SCM was tested using California Mastitis Test (CMT). In the villages of 
Aloet, 4 (12.5%) of the crosses and 60 (22.4%) Small East African zebu had mastitis. Overall, SCM and CM were at 
50 (16.7%) and 14 (4.7%) occurrence and SCM was responsible for 78% of all the mastitis. Predisposing factors to 
mastitis among the pastoralists in communal grazing systems in Aloet were possibly habits such as stripping of teats 
using rough abrasion of fingers during milking coupled with none usage of milking salves. In the market, the right fore 
(RF) had a 34.2% (27/79) SCM and 1.25% (1/80) blind quarters. Right hind (RH) had a 30.8% (24/78) SCM and 2.5% 
(2/80) blind quarters. The left fore (LF) had a 36.6% (27/78) SCM and 2.5% (2/80) blind quarters. The left hind (LH) 
had a 31.4% (22/70) SCM and 12.5% blind quarters. The quarter prevalence rates were higher for the fore quarters 
than for the hind quarters. For all the quarters SCM prevalence was at 32.8% (100/305) and 4.9% (15/320) were 
blind. Bovine mastitis is an escalating hindrance to the upcoming dairy industry in agro-pastoral areas and requires 
urgent measures, SCM is possibly confounded by poor performance of local breeds and poor feeding management. 
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Abbreviations: SCM: Subclinical Mastitis; CM: Clinical Mastitis;
SCC: Somatic Cell Count; RH: Right Hind; RF: Right Fore; LH: Left 
Hind; LF: Left Fore; -: Negative; +: Mild gel; ++: Real gel; +++: Clumps 
and High Viscosity gel; T: Traces of gel; B: Blocked teat. 

Introduction
Mastitis affects dairy animals and their production [1-3]; it leads 

to pathological changes in the milk and the glandular tissue [4]. 
Bovine mastitis can be categorized as clinical (CM) or subclinical 
mastitis (SCM) where the former manifests changes in the appearance 
of milk with obvious signs of inflammation of the udder whereas the 
later doesn’t show obvious signs but its effects on can be detected by 
subjecting the milk to tests [5]. The disease causes losses of reduced 
production and the milk acquires undesirable components like ions 
and enzymes while decreasing in casein which leads to an undesired 
taste [6,7]. Mastitis reduces milk quantity and quality [8,9] and may 
cause death of the cow [10]. The etiological agent for mastitis produce 
toxins that damage milk producing tissue and ducts [9]. SCM is difficult 
to diagnose because the milk appear normal, however, it is the most 
prevalent compared to the CM [11,12]. SCM and CM are wide spread 
in small scale dairy sector in sub-Saharan Africa [13]. SCM is thought 
to be more economically important because it persists longer in the 
herd causing production losses [14-18]. Although more quarters may 
be affected in SCM, it is usually one quarter affected in CM except 
when caused by Mycoplasma spp [19,20]. CM and SCM affect not only 
production but even the reproductive performance of lactating animals 
[21,22]. Mastitis associated losses are estimated at more than $200 per 
cow per year [23]; bovine mastitis affects farmers’ economy and may 
continue to be a problem even after meticulous control methods [2].

The major causing agents of mastitis are Staphylococcus aureus, 
Streptococcus dysagalactiae, coagulase-negative staphylococcus, 

Arcanobacterium pyogenes, E. coli, Staphylococcus simulans, 
Staphylococcus hycus, Staphylococcus chromogenes, Klebsiella spp, 
Pseudomonas spp and Mycoplasma spp [24-30]. However any bacterial 
and mycotic organism that can opportunistically invade the udder may 
cause mastitis. Mammary epithelial cells play a key role in the onset of the 
process of defense therefore mastitis with regard to E. coli and S. aureus 
[31]. Infections may be contagious or environmental but contaminated 
teat dips, udder towels, laborers, skin lesions teat trauma and flies have 
been implicated as sources of infection [12,32]. The major risk factors 
are water scarcity. Detection of SCM is best done by examining of milk 
for somatic cell counts (SCC) using the California Mastitis Test (CMT) 
or automated methods. Normal milk should have below 200,000 SCC/
ml, milk showing traces of viscosity has 200,000-400,000 SCC/ml, milk 
showing a mild gel has 500,000-1,500,000 SCC/ml, milk that shows 
a real gel has 2,000,000-5,000,000 SCC/ml and the milk which shows 
clumps with very high viscosity has over 5,000,000 SCC/ml [33]. The 
agro-pastoral communities depend on livestock especially cattle of low 
milk production capacities, milk is gathered from many animals and 
sold to the neighborhoods or taken to the dairies for processing. Milk 
production is a way of boosting the household economy and taxes for 
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the local governments however farmers have inadvertently not done 
any intervention on mastitis. The farmers and therefore the government 
are suffering losses because there is no clear basis for sensitization. The 
study also affirms whether the communities are at risk; since bacterial 
contamination leading to mastitis provides mechanisms for spread of 
milk transmissible zoonoses [34].

Materials and Methods
This was a cross-sectional study carried out in the Aloet Parish, 

Soroti Sub County of Soroti district. The purpose was to cover the 
Soroti livestock market and the surrounding villages. The study was 
divided into two sections: one considering the herds in the villages of 
Aloet parish and the second considering the lactating cows brought to 
the cattle market. At villages level, 300 cows were randomly selected 
and tested for mastitis. Clinical mastitis was observed by the signs of 
obvious inflammation of an udder quarter or more than one and visible 
changes in milk for example presence of blood or pus in the milk. SCM 
was detected using the CMT test. For the villages of Aloet, the details 
of the quarters and the grades of SCM were not included. In the Soroti 
livestock market, 10 lactating animals were tested for SCM at udder 
quarter levels weekly for 8 weeks making a total of 80 cows and the 
results were graded as Negative (–) meaning those with no observable 
reactions observed, Traces (T); were some trace of viscosity were seen, 
Mild (+) were a mild gel was formed, severe (++) were real gels were 
formed and very severe (+++) were clumps with high viscosity were 
seen [33]. Only the severe and the very severe grades were assumed to 
be SCM during the calculation of the percentage SCM infection.

Results
From the villages of aloet parish

A total of 300 cows were examined and tested, 32 were crosses and 
268 were the East African zebu (locals). Among the crosses 4 (12.5%) 
had mastitis and among the locals 60 (22.4%) had mastitis. SCM and 
CM were at (50)16.7% and (14) 4.7% prevalence, SCM was over 78% of 
the observed mastitis in the area as shown in Table 1 below. 

SCM at udder-quarter level in the soroti livestock market
The RF had a 34.2% (27/79) SCM and 1.25% (1/80) blind quarters. 

The RH had a 30.8% (24/78) SCM and 2.5% (2/80) blind quarters. The 
LF had a 36.6% (27/78) SCM and 2.5% (2/80) blind quarters. The LH 
had a 31.4% (22/70) SCM and 12.5% blind quarters. For all the quarters, 
SCM was at 32.8% (100/305) and 4.9% (15/320) were blind as shown in 
Tables 2 and 3 below.

Discussion
From the villages of aloet parish

Local cows had higher prevalence of mastitis (22.4%) compared 
to the crosses (12.5%), this was possibly a statistical challenge because 

we had more locals than crosses during the study. This is contrary to 
the findings of Sharma and Maiti [35] who found a higher prevalence 
of Mastitis in Holstein-Jersey crosses compared to the local Zebu 
although Rahman et al. [36] found no significant difference of mastitis 
prevalence between Holstein-Friesian and Zebu. The findings are 
almost in agreement with Biffa et al. [37] who found Mastitis more 
prevalent in local Zebu than Jersey although the prevalence in Friesians 
was more than in local Zebu. However, farmers tend to offer crosses 
better conditions and care because they consider them not only more 
productive but also more susceptible to diseases. SCM was 16.7% 
prevalent while CM was 4.7% prevalent, it agrees with the findings of 
Joshi and Gokhale [16] who found SCM between 10% and 50% in the 
dairy farms of India. However, this prevalence was low because the 
study was done in a dry season which is usually cleaner. The prevalence 
of SCM was much lower than the 51.8% observed by Tripura et al. [38] 
in Bangladesh and the 37.2% observed by Byarugaba et al. [7] in the 
small holder dairy farming systems in Uganda. SCM was responsible 
for 78% of mastitis in the area, this agrees with the studies of Byarugaba 
et al. [39] in North Kyadondo county-Kampala district of Uganda; 
Kassa et al. [11] in the Ethiopian Central Highlands; Kivaria et al. 
[12] in the small holder dairy cows in Tanzania; Mdegela et al. [40] 
in Kibaha and Morogoro districts of Eastern Tanzania. Challenges of 
tick control could be responsible for the high mastitis prevalence [2]. 
However the high prevalence of mastitis was possibly because of the 
low hygiene standards in the communal grazing systems; such systems 
are associated with primitive tendencies of having no dry cow therapy, 
not using milking salve and inadvertent transfer of bacteria from one 
cow to another by the milkers. The farmers usually have rough hands 
because of the garden work and these bruise the teats and sometimes 
maneuvers in overgrown grasses and thickets leads to the trauma of 
teats predisposing them to mastitis. The primitive tendencies of rough 
dragging away of suckling calves leads to wounds on teats culminating 
into mastitis [41] ; this is method used in Soroti and is possibly one 
of the causes for the observed mastitis. The high prevalence of SCM 
compared to CM was also possibly because the farmers have no idea 
about this condition which only requires testing; this is in agreement 
with Karimuribo et al. [42], Sharma et al. [2] and Kivaria [5].

SCM per quarter in the lactating cows in soroti livestock 
market

SCM was highest in LF quarter followed by RF, LH and RH; this 
agrees with Khanal and Pandit, [43] and Tripura et al. [39] who found 
the LF with the highest prevalence. Possibly shorter duration of increase 
and decline milk phases predisposes to SCM because Tancin et al. [44] 
found a shorter duration in the fore quarters compared to the hind 
quarters. Possibly the fore quarters easily touch the ground during 
sitting and the hind quarters are in the groins for animals with small 

Village No.sampled SCM % CM % x2 OR P- value
Teso college West 46 10 21.7 04 8.7 3.033 3.02(10.79, 14.32) 0.09
Teso college East 34 08 23.5 02 5.9 2.6606 4.8 (0.86, 50.40) 0.08

Arabaka 34 09 26.5 00 00 10.3729 - 0.002
Ogolo 29 05 17.2 02 6.9 1.4622 2.8 (0.41, 31.57) 0.42

Aloet akum 36 04 11.1 03 8.3 0.1582 1.4(0.2, 10.09) 0.69
Abalang 31 03 9.7 02 6.5 0.2175 1.5 (0.16, 19.77) 0.64

Arapai Agric 31 04 13 01 3.2 1.9579 4.4(0.40,  225.75) 0.35
Akaikai 29 04 13.8 00 00 4.2963 - 0.11

Aloet central 30 03 10 00 00 3.1579 - 0.08
Total 300 50 16.7 14 4.7 19.3363 3.3 (1.8, 6.3) < 0.001

Table 1: Prevalence of SCM and CM in Aloet parish.
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udders. The LF being the most affected is associated with side that cows 
prefer when declining to sit on the ground. However the findings don’t 
absolutely agree with the work of Lancelot et al. [45] in dairy herds in 
Britany of France; Barkema et al. [46] and Saini et al. [47] in Punjab 
who found the hindquarters most affected by SCM. The overall SCM 
for all the quarters was at 32.8% which is higher than 30.15% found 
in the dairy livestock of Lamjung by Khanal & Pandit [43] and 26.7% 
found by Giannechini et al. [48] in West Littoral region in Uruguay. 
However the observed overall quarter prevalence was lower than 51.6% 
observed by Kivaria et al. [49] in Dar-es-Salaam region of Tanzania. 
The prevalence would have been much higher than observed if it was 
rainy season [36]; however it was a dry season with few flies and fair 
sanitation.

The trend of blindness of quarters was highest in LH, the LF and RH 
had an equal percentage and RF had the smallest percentage. Possibly 

the LH structure predisposes it to blindness, this partly agrees with 
Weiss et al. [50] who states that the rear teats are shorter and thicker 
than the front teats, and this is what predisposes them to infection 
[51]. The trend possibly is related to trend of untreated mastitis, 
predisposition to trauma and genetic predisposition. However the real 
cause of the trend is not explicitly known. The overall quarter blindness 
of 4.9% is lower than 8% that was observed by Khan and Mohammad 
[52] in Faisalabad, Pakistan. Bovine mastitis is an escalating hindrance 
to the upcoming dairy industry as seen in Aloet parish, it is perhaps the 
greatest bottleneck to the transition from subsistence to commercial 
dairy farming. SCM is possibly confounded by poor performance of 
local breeds and poor feeding management. Therefore more farmer 
education and routine testing are needed in order to enable the farmers 
to maximize production.

Variable Quarters
Percentage grades of mastitis (%)

Negative ( - ) Mild gel (+) Real gel (++) High viscosity (clumps) (+++) Blind quarters (B) Traces (T)

Week 1

RF 20 10 40 0 0 30
RH 20 50 20 0 0 10
LF 30 20 40 0 0 10
LH 30 10 30 0 20 10

Week 2

RF 50 30 0 20 0 0
RH 70 10 10 10 0 0
LF 50 20 10 10 0 10
LH 50 10 10 10 20 0

Week 3

RF 50 30 0 10 10 0
RH 60 10 20 0 0 10
LF 50 10 40 0 0 0
LH 40 40 10 10 0 0

Week 4

RF 40 20 10 30 0 0
RH 30 30 20 20 0 0
LF 30 20 20 10 10 10
LH 30 10 20 20 10 10

Week 5

RF 20 10 20 50 0 0
RH 10 10 40 0 20 20
LF 10 20 20 40 10 0
LH 10 0 20 40 20 10

Week 6

RF 80 10 0 0 0 10
RH 80 10 0 0 0 10
LF 100 0 0 0 0 0
LH 80 0 0 0 20 0

Week 7

RF 50 10 10 30 0 0
RH 50 0 20 30 0 0
LF 20 30 20 30 0 0
LH 30 20 0 30 10 10

Week 8

RF 30 20 30 20 0 0
RH 50 10 20 20 0 0
LF 50 20 10 20 0 0
LH 60 0 10 30 0 0

-: Negative test; T: Traces; +: Mild gel; ++: Real gel; +++: Presence of clumps and high viscosity and B: Blind quarter.

Table 2: Grades of mastitis at the udder quarter level among the lactating animals brought to the Soroti livestock market.

Quarter CMT Result
- T + ++ +++ B

RF 34 04 14 11 16 01
RH 37 05 12 12 12 02
LF 34 03 14 16 11 02
LH 33 04 11 08 14 10

Table 3: Quantifying of grades of mastitis at the udder quarter level among the lactating animals brought to the Soroti livestock market.
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