

            CHAPTER-I


         INTRODUCTION

Bangladesh is a densely populated agro-based developing country where livestock plays a crucial role in national economy. Livestock contributes about 6.5% of the total GDP (Gross Domestic Product) and it shares of the total foreign exchange earnings (BBS, 2004). According to Economic Review (2006) the per annum growth rate of 7.23% in GDP in 2004-2005 for livestock was the highest in all sub-sectors (Uddin, 2010). Now a days it becomes an efficient tool for poverty reduction, income generation, creation of employment generation of youths and women, food security of vast majority people. It generated 20% of full times employment (BBS, 2004) and supply livestock products (Meat, Milk and Eggs) which increased 1.2% annually by amount (DLS, 2000).

Bangladesh has 24 million cattle, out of which 6 million are dairy cattle of local and crossbreds (DLS, 2008). The majority of the dairy cattle are in the hands of smallholder dairy producers. The estimated numbers of dairy farms in Bangladesh is 1.4 million (Hemme, 2008). It is the part of the mixed farming systems (Saadullah, 2001) and a predominant source of income and nutrition and jobs (Miyan 1996; Haque 2009). Milk is the major sources of money income from dairying. Annual milk production in Bangladesh is 16.2 lack metric tons (Agriculture Information Service, 2000) and about 64% milk comes from cattle (FAO, 2004). However, Bangladesh has an acute shortage of milk. The produced milk can fulfill only 13.6% of the total requirement in Bangladesh (BLRI, 2004). Dairying in Bangladesh is growing faster but it also faces lot of problems of high input and low output prices. Disease, along with non-availability of feed resources and nutrition are the most important constraints to milk production.   

Mastitis is a disease of the mammary gland caused by bacterial infection and the most common and costly health disorder of dairy cows (Ruegg, 2003). It has a negative economic impact on dairy farms in terms of disordered milk, lost production, reduced milk equality and treatment costs (Seegers et al., 2003). It is responsible for greater loss to the dairy industry and the annual economic losses due to mastitis have estimated to be TK. 122.6 (US $2.11) million (Kader et al., 2003). Owing to transmissibility of such as tuberculosis, brucellosis, leptospirosis etc. through milk to human beings, the disease is also important from zoonotic standpoint.

Epidemiological study revealed that infectious agents of mastitis may be transmitted from infected animals from milker’s hand (Philpot, 1975; Oliver, 1975), milking cans and in milk samples. It is the outcome of interaction of various factors associated with the host, pathogens and the environment, accounting for 38% of all morbidity (Smith, 1996).  All breeds of dairy cows are susceptible to mastitis. High yielding dairy cows are commonly affected than low yielders. Exotic and cross breed cows are more prone to mastitis than the zebu cows (Roy et al,. 1989). Prevalence of infection increases in multiparous cows, within 2-3 months of lactation, abnormally large udder, unhygienic environment and means of milking, unclean milker’s hand udder wound, and mismanagement of milking machine (Alom, 2001). Prevalence of clinical mastitis in Bangladesh is about 13.3% (Prodhan et al., 1996).

Mastitis remains the most costly infectious disease to the dairy industry and is the most frequent cause of antibiotic use on dairy farms (Erskine et al,. 2003). Antibiotic therapy combined with supportive therapy resulted in less severe disease, higher clinical and bacteriological cure rates, and lower recurrence rates in cows with clinical mastitis, compared with supportive therapy only. Complete cessation of antibiotic usage for treatment of clinical mastitis may result in increased clinical mastitis incidence and increased expense in the long term. Antibiotics for treatment of clinical mastitis must be chosen rationally. Antimicrobial treatment of dairy cows creates residues in milk and residue avoidance is an important aspect of mastitis treatment (Wagnen and Gskine, 2006). The activity of microlids tetracycline and trimethoprim-sulfonamide has been shown to be reduced in milk (Louhi et al., 1992). Selecting a substance with a low Minimum Inhibitory Concentration (MIC) value for the target pathogen is preferable, particularly when the antimicrobial is administered systemically. The antimicrobial should have bactericidal rather than bacteriostatic action, because phagocytosis is impaired in the mammary gland (Kehril and Harp 2001).

Supportive treatment, including the parenteral injection of large quantities of isotonic fluids, particularly those containing glucose, and antihistaminic drugs, is indicated in cases where extensive tissue damage and severe toxemia are present. The application of cold usually in the form of crushed ice in a canvas bag suspended around the udder may reduce absorption of toxins in such cases. If the infection can be eliminated from individual quarters by treatment, the disease is eradicable fairly simply and economically (Roberts, et al., 1963. and Frost, 1965). The purpose of the treatment is to destroy the irritant, repair the damaged tissue and return the udder to normal function. The present study was undertaken with following objectives-

I. To determine the prevalence of mastitis in cows.

II. To identify the risk factors associated with the prevalence of mastitis in cows.

III. To evaluate the efficacy of different treatments for clinical mastitis in cows.


             CHAPTER-II
                                           REVIEW OF LITERATURE
Literature on various aspects of clinical mastitis in dairy cows is highly voluminous. But I have mentioned only bovine clinical mastitis related literatures are reviewed here in under the following sub-heading.

2.1 Etiology

According to Gonalez et al. (1980), microorganisms isolated from sub clinical cases of mastitis in cows included S. aureus (43% of samples) S. epidermidis (21%), Str. uberis (19%), Str. agalactiae (13%), Str. dysgalactiae (9%), Corynebacterium pyogenes (1.3%), Corynebacterium
bovis (7%) and coliform (1.7%). Mixed streptococcal and staphylococcus infections also occurred.

The pathogenic microorganisms were isolated by Slee and McOrist (1985) from cows affected with summer mastitis. Of the 31 isolates, Actinomyces pyogenes was present in 25, Fusobacterium necrophorum in 23, Microaerophilic coccus in 16, Peptostreptococcus indolicus in 15 and Bacerioides spp.
Al-Sha Wabkeh and Abdul Aziz (1987) reported S. aureus as the most common cause of both clinical and sub clinical mastitis in cows, followed by coliform, Corynebacterium spp., Proteus spp., Streptococcus spp., and Pseudomonas spp.

Prabhakar et al. (1995) studied the incidence of clinical mastitis and its etiologic agents at five farms. The overall monthly incidence was found to be 4.06 per cent. Staphylococci were the major causative organisms (34.21% S. aureus and 13.16% coagulase-negative Staphylococci), followed by Str. agalactiae (14.74%), E. coli (10.53%), Pseudomonas spp (7.89%), Str. pyogenes (3.95%), Klebsiella spp. (3.95%), Str. dysgalactiae (2.63%), Proteus spp. (2.63%), Str. uberis, Diptheroids and mixed infections (1.31% each).
Alom (2001) was reported that, the causal agents of clinical mastitis are Staphylococcus aureus, streptococcus agalactiae, other streptococci, Coliforms, Actinomyces pyogenes, Pseudomonas aeruginosa, Nocardia asteroids,Clostridium perfringens, and Mycobacterium spp, Mycoplasma spp, Pasturella spp, Yeast and Protheca spp.

2.2 Prevalence and Distribution of Mastitis in Cows
According to Harrop et al. (1974), the incidence of mastitis in cows varied from 24.10 to 32.80% during first four lactations. The rate of mastitis increased with the increase of lactation number subsequent to second lactation. As per Miller et al. (1976), the incidence of mastitis increased at a decreasing rate as the total milk yield in the affected lactation increased.

Rasool et al. (1985) reported that the incidence of mastitis increased with the increase of lactation number, age and in early lactation. It was maximum  in 7th and 6th lactations in cows and buffaloes, respectively. Above investigators documented that the difference in the incidence of disease in the left and right quarters was non-significant. Moreover in buffaloes the incidence of mastitis was higher in hind quarters vs front .

Smith and Hagstad (1985) reported that the incidence of opportunistic staphylococcal infections e.g. S. epidermidis decreased with the advancing age while that of S. aureus increased with the increase in age. The prevalence of S. aureus infections increased throughout lactation. Above workers reported that S. epidermidis increased upto the 10th month then decreased, and infection with coagulase negative staphylococci decreased with advancing month of lactation upto 10th month. Henceforth there was an increase followed by a decline.
Joshi and Shrestha (1995) reported that the prevalence of bovine clinical mastitis in the Western Hills of Nepal was the highest (17.6%) during 1st lactation, declining in successive lactations. The prevalence of clinical mastitis was higher in younger animals and found more than 88.8%during the 1st month of lactation.
Rahman et al. (1997) described the distribution of mastitis in dairy cows in exotic and crossbred dairy cows. Prevalence of clinical mastitis was found to vary significantly (p<0.01) according to herd size, breed, stage of lactation and milk yield. Higher prevalence was recorded in small herds, Jersey cross and Holstein cross cows, cows producing 5-9 kg milk in the morning and third month of lactation. Breed and milk yield showed significant (p<0.01) influence on subclinical mastitis. Higher prevalence of sub-clinical mastitis observed in Jersey and Holstein cross cows producing 5-9 kg milk in the morning. However, an insignificant (p<0.05) increases in the prevalence of subclinical mastitis was seen in small and medium herds. Crossbred cows (37.20) had higher prevalence of mastitis (overall) than that of pure Holstein cows (13.30%).

Qazi et al. (1999) surveyed 45 different small livestock units/herds in Lahore (Pakistan) for epidemiologic data on mastitis. Analysis of data showed a prevalence of 8.8% in herds. The prevalence in lactating animals was 8.3%. Of 1000 quarters milk samples, 14.3% were positive for sub clinical mastitis. Highest prevalence of mastitis was recorded in 6-8 year old cows and buffaloes. Out of positive cases the prevalence was highest (53.63%) during early lactation followed by middle (21.97%) and late lactation (24.4%).The prevalence was higher in high yielding animals. Surgically manipulated animals were more prone to disease (4%).

2.3 Risk factors associated with mastitis in cows

A case-control study was conducted by Waage et al. (2000) evaluated the risk factors for clinical mastitis in dairy heifers between 1 and 14 days of calving. The Case- control heifers were matched in herds; the control was the heifer that calved closest to time before or after the particular problem. Data were analyzed by conditional logistic regression. The final multivariate model included 339 case-control pairs. Blood in the milk, udder oedema, teat oedema and milk leakage (all recorded at the time of parturition) were the significant risk factors. The purchased heifers and heifers with the skin lesions between udder and thigh were not at increased risk of clinical mastitis. Separate analysis of a subgroup of case-control pairs identified teat edema, blood in the milk, and milk leakage at calving as risk factors for clinical mastitis caused by Staphylococcus aureus.

Radostits et al. (2000) describes the risk factors which influence the prevalence of infection and the incidence of clinical mastitis. 1. Animal risk factors- Age and parity, stage of lactation, somatic cell count, breed, milking characteristics and morphology of udder and teats, physical condition of the teat, nutritional status, genetic resistance, milk yield and previous mastitis. 2.Environmental and manage mental risk factors- Quality and management of housing, the size of milking cows herd, milking practices, season of year. 3. Pathogen risk factors-Viability of pathogens, virulence factors, colonizing activity and toxins.

2.3.1 Animal risk factors
Risk factors for clinical mastitis were investigated by Schukken et al. (1991).The factors included cleaning procedures, cow and cubicle cleanliness, feeds and feeding, dry cow management, milking procedures, milking machine, milk production and disease prevention. The milk production, drinking water source, amount of bedding and ventilation were other important factors in the S. aureus model. Teat disinfection was important risk factor in the E. coli model but was less important in S. aureus.

Joshi and Shrestha (1995) reported that the prevalence of bovine clinical mastitis in the Western Hills of Nepal was the highest (17.6%) during 1st lactation, declining in successive lactations. The prevalence of clinical mastitis was higher in younger animals and found more than 88.8%during the 1st month of lactation.              

Clinical mastitis as reported by Barker (1998) in the first 150 days of lactation had a highly negative effect on service period. Florida researchers reported 2.7 time higher risk of abortion in cows with clinical mastitis during the first 45 days of lactation.

According to Lalrintluanga et al. (2003) screening of 987 quarters of 248 cows by modified California mastitis test revealed that cows of 4-6 years age group (51.1%) were most frequently affected. The incidence of mastitis was found to be higher in early stage of third lactation (30.6%). Single quarter infection (63.44%) was recorded more frequently than any other combination of quarters. Left hind quarters (30.25%) were more frequently affected as compared to the other three quarters.
2.3.2 Environmental and manage mental risk factors
According to Vekatasubramanian and Fulzele (1997) education and illiteracy of the farmers significantly affects the control of mammary gland infection. Illiterate farmers are generally blasé about unhygienic conditions prevailing on farms. Farmer’s attitudes to keep udders clean, inadequate and high costs of medicines and improper milking methods all relate to the level of mastitis on the farms.

Thirunvukkarasu et al. (1998) developed a discriminate model by discriminating 301 mastitic and 148 non-mastitic bovines from 5 Government/University and 25 private dairy farms with11 attributes considered, breed, milk yield, stage of lactation, stall hygiene, season, udder hygiene and udder morphology were able to significantly discriminate mastitic animals from the non-mastitic group in Tamil Nadu (India). The Mahalanobis D2 Statistic and F ratio of 2.3498 and 20.7204, respectively of the function showed a significant discriminating power of the model. Average daily milk yield, udder hygiene, stage of lactation, season and udder morphology was the important factors which collectively contributed 93.05% of the total distance measured between mastitic and non-mastitic animals.


Barrett et al. (2005) studied the factors relating to the occurrence of mastitis on 12 Irish dairy herds with histories of elevated somatic cell count (SCC) and/or increased incidence of clinical mastitis. Milk recording data were analyzed, housing conditions and calving areas were examined; dry cow therapy, clinical mastitis records, milking techniques and aspects of milking machine function were assessed. Herds with less than 110 cubicles per 100 cows were more likely to be experience environmental mastitis. Herds with inadequate calving facilities, where cows spent prolonged periods on straw bedding, were likely to acquire environmental mastitis. In the majority of the herds, the selection of dry cow therapy lacked adequate planning. The majority of farmers took no action to reduce pain experienced by cows suffering from mastitis. Deficiencies in parlor hygiene were evident in all herds experiencing elevation in SCC.

2.3.3 Pathogen risk factors
El-Bayomi and Mahmoud (1987) isolated Streptococcus agalactiae (55.26%), Staphylococcus aureus (28.95%), Streptococcus dysgalactiae (10.35%) and E. coli (5.26%) from cases of bovine mastitis. Similarly, Dutch workers (Schukken et al., 1989) isolated E. coli (16.2%), coagulase negative staphylococci (13%), Staphylococcus aureus (96%) and Streptococcus uberis (8.0%) in cases of bovine clinical mastitis.
Indian workers (Larintluanga et al., 2003) screened 987 quarters of 248 cows with the help of a modified California mastitis test (MCMT). Quarters (n = 115) reacting positive in this test were examined for mastitis pathogens. Eighty nine (77.39%) of 115 quarter milk samples reacting positive in MCMT yielded growth on bacteriological examination. A total of 98 isolates were recovered. Coagulase-negative Staphylococci (55.1%) were the most predominant isolates followed by Streptococci (22.45%), S. aureus (7.14%), Corynebacteria (6.12%), E. coli (3.06%), Proteus spp. (20.04%), Klebsiella (2.04%) and Citrobacter spp (2.04%).

Khan et al. (2004) examined the milk samples from 50 buffaloes with the help of Surf field mastitis test (a CMT-like test) and microbiological examination of milk. Twenty seven, four and ten of the quarters were found to be affected with sub clinical and clinical mastitis and non-functionality (blind) of teats, respectively. Staphylococcus aureus (48%) was the most frequently recovered organism among the bacterial isolates.

2.4 Treatment and control
Hoare and Roberts (1972) reported that herds udders were washed with running water and soap had significantly indicate less mastitis than washing was carried out with the cloth and bucket of disinfectant. This effect was independent of the level of management practiced. There was highly significant effect of milking management on the incidence of mastitis with all udder washing methods. The incidence of mastitis in herds where post milking teat dipping was carried out did not significantly differ from other herds using the same udder washing methods and similar standards of management.

Neave et al. (1969) reported that the rate of mastitis infection in commercial herds could be reduced by 45% by using hygienic measures like udder washing with disinfectants and drying with a clean towel. In the process of machine milking, disinfection of teat cups before and after milking and the post milking dipping of teats with disinfectant solution was effective in controlling mastitis The scientist further observed that combination of simple hygienic measures and effective antibiotic therapy resulted in 75% reduction in the incidence of mastitis.

Wraight (2003) demonstrated that cefuroxime was an effective intramammary treatment for clinical mastitis and had similar clinical and bacteriological cure rates to cloxacillin, an acceptable standard product. Activity against Gram negative and Gram positive bacteria was demonstrated for cefuroxime which, along with the economic benefits of less discarded milk compared with other antibiotic preparations, indicated that cefuroxime is likely to be an appropriate intramammary antibiotic for the treatment of clinical mastitis in commercial dairy herds during early to mid lactation.

Pyorala (2008) stated that treatment of mastitis should be based on bacteriological diagnosis and take national and international guidelines on prudent use of antimicrobials into account. In acute mastitis, where bacteriological diagnosis is not available, treatment should be initiated based on herd data and personal experience. Rapid bacteriological diagnosis would facilitate the proper selection of the antimicrobial. Treating subclinical mastitis with antimicrobials during lactation is seldom economical, because of high treatment costs and generally poor efficacy. All mastitis treatment should be evidence-based, i.e., the efficacy of each product and treatment length should be demonstrated by scientific studies. Use of on-farm written protocols for mastitis treatment promotes a judicious use of antimicrobials and reduces the use of antimicrobials.

                                                              CHAPTER-lll
                                   METERIALS AND METHODS
3.1. Study Area

The field investigations were carried out at different dairy farms in the Sirajgonj Sadar Upazilla under Sirajgonj district. The study area is found at 24°33´N longitude and 89°62´E latitude with temperature ranges 34.6°C to 11.9°C. The study area receives average rainfall 1610mm annually.

3.2. Duration of Study

The study on prevalence, risk factors and efficiency of different treatment regimens on bovine clinical mastitis were conducted from 27th October 2011 to 30th December 2011 in the study area when stay at Sirajgonj Sadar Upazilla Veterinary Hospital for internship work base learning.

3.3. Source of Population

Upazilla Veterinary Hospital, farms and households were the sources of population for conducting the study.

3.4. Sampling Methods

All 10 Union Councils of Sirajgonj Sadar Upazilla comprising 282 villages constituted the universe of the study population. 4 villages from each union council were selected randomly for collection of epidemiological data. Finally 2 dairy farms or households or both were selected as study unit. Total 80 farms and household were selected. The sample size thus determined was 502 cows to be drown from the study population.
3.5. Study Population

The study area comprised about 296 registered dairy farms and 55 non-registered dairy farms under Upazilla Livestock office in Sirajgonj Sadar. The estimated cows in study area were 14750 crossbreds and 20575 zebu cows. Total 34 dairy farms and 46 households were selected randomly. The total experimental population was 502. Total 18 cows were treated and follow up for determining the efficiency of treatment regimens on mastitis.

3.6. Study Design

The study was a cross sectional study. Prevalence of clinical mastitis was determined cross sectionally in Sirajgonj Sadar Upazilla based on clinical examination, palpation, observation of milk secretion. Prevalence was calculated according to the formula given in Thrusfield (2005).

                      Prevalence= No. of animals with the disease/ No. of animals at risk *100
3.7. Data collection

A structured questionnaire was developed and selected farms owners or farmers were asked and the pre-tested questionnaire was filled. Each questionnaire asking time was about 10-15 minutes. The questionnaire contained information regarding age, breed, health, stage of lactation and management status. Open ended questions were collected and recorded.

3.8. Diagnostic Procedure

Diagnosis of clinical mastitis performed on the basis of clinical signs showed by the animals. It can be interpreted in following forms-

· Mild Form

Flakes and clots were found in milk. Slight swelling of infected quarter was found. Systemic reaction and fever was absent.

· Moderate Form

Generalized swelling of infected quarter and painful udder was found. Abnormality in milk also was menifestated without systemic reaction.

· Severe Form

The secretion was abnormal with hot and swollen quarter or udder. Fever, rapid pulse, loss of appetite, dehydration and depression was menifestated. 

3.9. Treatment regimens
Treatment of clinical mastitis is difficult, due to drug tolerance and drug residues in milk. The success of treatment is depends on early diagnosis. Following treatment regimens was followed for determining of treatment efficiency.

 The clinical cases (n=16) were categorized in mild, moderate and severe according clinical sign. The mild cases were treated with intramammary antibiotics [Neomastipra (1 syringe/ affected quarter at every 12 hours; each syringe contains benzylpenicillin 1000000 IU, dihydrostreptomycin 62.4mg, neomycin 36mg, polymyxin 350000IU, Sulphadimidine 250mg and hydrocortisone 20mg), Pharma and pharma Ltd., Bangladesh] for 3 days after milking.

The moderate cases were treated with systemic antibiotics and anti-inflammatory agents [Gentasone-5 (1ml/ 10kg body weight, intramuscularly for 1st day at 12 hours interval and then at 24 hours interval; each ml contains 50mg Gentamycin), Chemist ltd., Bangladesh and Kop-Vet (intramuscularly 3mg Ketoprofen/kg body weight daily; each 100ml solution contains ketoprofen 10mg), Square ltd., Bangladesh] for 3 days.

The severe cases were treated with systemic antibiotics, intramammary antibiotics and anti-inflammatory. Clinical examination of cows was performed 10 days after the end of treatment to determine outcome.

3.11. Data Analysis

All collected data were entered into Microsoft Excel spreadsheet. The prevalence of clinical mastitis was the dependent variable while source of patient, herd size, age, breed, general physical condition, lactation no., lactation stage and quarter involvement were independent variables considered at cow level. The independent variables at herd level include barn floor status and hygienic strategy. The association between dependent and independent variables were tasted by logistic regression. For analysis of data SPSS version 15 was used.
                                           CHAPTER-lV


   RESULTS AND DISCUSSIONS
An investigation was conducted on mastitis in cows at Sirajgonj Sadar Upazila for period of 2 months from 27th October to 30th December. It was carried out to determine the prevalence, risk factors and treatment efficiency on clinical mastitis. Total 502 dairy cows were examined of which 353 (70.32%) were cross bred and 149 (29.68%) were indigenous dairy cows.

4.1 FREQUENCY AND DISTRIBUTION OF MASTITIS.

4.1.1. Overall prevalence and breed-based distribution of mastitis.

Table-1: Distribution and association of clinical mastitis with breed of dairy cows.

	Breed
	No. of Cows Examined
	No. of Affected Cows
	Mastitis Prevalence %

	Indigenous
	149
	08
	5.37

	Crossbred
	353
	31
	8.78

	Total
	502
	39
	7.77
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         Figure-1: Graphical presentation of prevalence% against breeds of dairy cows.

The overall prevalence of mastitis in indigenous cows and crossbred cows was 5.37% and 8.78% respectively. The prevalence was significantly higher in crossbred cows than in indigenous cows. The composite (Indigenous plus crossbred) prevalence of mastitis was 7.77%. According to Kalara and Dhanda (1964), in the rural areas of the overall incidence of clinical mastitis was 8.80% in cows. In urban areas, the corresponding value was in 11.08% in cows. The cross bred animals are easily affected with various diseases because selective breeding is implemented in order to improve the production capacity. Dairy cows are typical example of this production system. Due to this production system dairy cows developed abnormally large udder. Furthermore, milk is a culture media for bacteria, since it is an ideal food in which nutrients possess sugar, protein, fat, mineral and enzymes are combined (Takahashi, 2005). Prevalence is more in crossbred and exotic cows than zebu once (Roy et al., 1989).
4.1.2 Age-based distribution of mastitis
Table-2: Distribution and association of clinical mastitis with age of dairy cows.

	Age (Years)
	No. of Cows Examined
	No. of Affected Cows
	Mastitis Prevalence %

	3.5 to 5
	151
	09
	5.96

	5 to 6.5
	192
	14
	7.8

	6.5 to 8
	128
	12
	9.37

	8 or above
	31
	04
	12.9


R2= 0.8906
t value = 4.03**

p value = 0.05
** = Non Significant (P > 0.05)
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         Figure-2: Graphical presentation of prevalence% against age of dairy cows.

 In case of cows the prevalence of mastitis increased with the advancing age. The prevalence of mastitis was 5.96%, 7.8%, 9.37%, and 12.9% at 3.5 to 5 years, 5 to 6.5 years, 6.5 to 8 years and 8 or above years of age of dairy cows respectively. The rate of increasing prevalence was non-significant. The increase in prevalence rate with the advancing age may be due to gradual suppression of immune system of the body. The prevalence is more prevalent in high age group, more the number of lactation more the possibility of diseases (Chakrabati, 1997). The present findings are supported by Rasool et al. (1985) who reported that rate of occurrence of mastitis increased with age.

4.1.3 Lactation number-based prevalence of mastitis
Table-3: Distribution and association of clinical mastitis with lactation number (parity) of dairy cows.

	Lactation No.
	No. of Cows Examined
	No. of Affected Cows
	Mastitis Prevalence %

	1st Lactation
	72
	03
	4.17

	2nd Lactation
	135
	07
	5.19

	3rd Lactation
	182
	16
	8.79

	4th Lactation
	87
	09
	10.34

	5th Lactation
	26
	04
	15.38


R2= 0.9485
t value = 7.43**

p value = 0.005
** = Highly Significant (P < 0.01)
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Figure-3: Graphical presentation of prevalence% against lactation number (parity) of dairy cows.
 It was recorded that the occurrence of mastitis increased with the increase in lactation number in cows. The table showed that there was 4.1%, 5.19%, 8.79%, 10.34% and 15.38% prevalence at 1st, 2nd, 3rd, 4th and 5th lactation respectively. The rate of increasing prevalence was highly significant. The prevalence was much higher in 5th lactation than others. It was also reported by Hiller (1996) and Horgand (1996). Alom reported that higher the size of parity the higher the risk of mastitis.
4.1.4 Stage of lactation-based prevalence of mastitis
Table-4: Distribution and association of clinical mastitis with stage of lactation of dairy cows.
	Stage of Lactation
	No. of Cows Examined
	No. of Affected Cows
	Mastitis Prevalence %

	1st Month
	77
	10
	12.99

	2nd Month
	82
	07
	8.58

	3rd Month
	101
	06
	5.94

	4th Month
	93
	07
	7.53

	5th Month
	89
	05
	5.62

	6th Month or above
	60
	04
	6.67


R2= 0.5830
t value = 4.16**

p value = 0.07
** = Non Significant (P > 0.05)
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Figure-4: Graphical presentation of prevalence% against stage of lactation of dairy cows.
Prevalence was the higher during first month of lactation (12.99%) and gradually decreased onward at 2nd and 3rd months of lactation (8.57% and 5.94%). After subsequent months the prevalence showed considerable variation. In 5th month of lactation the prevalence was lower (5.62%). The higher prevalence rate during first month of lactation is the indication of infection probably prior to freshening. The prevalence of mastitis is almost similar to that reported by Rahman et al. (1997). Pal and Verma (1991) reported lower prevalence of mastitis in stage of lactation above 5 months. The prevalence of clinical mastitis was non-significant.
4.1.5 Quarter prevalence rate of mastitis in cows
Table-5: Distribution and association of clinical mastitis with quarter prevalence of dairy cows.

	Total No. of cows
	Total No. of Quarters Examined
	Total No. of Affected Cows
	Total No. of Affected quarter
	Quartet Prevalence Rate (%)

	502
	2008
	39
	63
	3.14


	Affected Quarter(s)
	No. of Affected Cows
	Percent Cows

	1
	23
	58.97

	2
	10
	25.64

	3
	4
	10.25

	                          4
	2
	5.12

	Total=63
	Total=39
	


R2= 0.8858
t value = 3.39**

p value = 0.05
** = Non Significant (P > 0.05)
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   Figure-5: Graphical presentation of prevalence% against quarter infection.
The no. of quarter affection is also studied in this investigation. The overall quarter prevalence rate was 3.14%. 58.97%, 25.64%, 10.25% and 5.12% were found in one quarter, two quarter, three quarter and four quarter respectively. It is usually depend on defense mechanism of udder including lysozyme, lactopherin, immunoglobulins and leucocytes (Rodostits et al., 2000). Risk factors associated with the occurrences of mastitis including the sore of teats, pendulous udders, udders asymmetry, peri-parturient udder edema, average teat diameter in herd and concurrent disease of animals (Hogan et al., 1996).
4.2 DETERMINANTS/RISK FACTORS OF MATITIS IN COWS
4.2.1. General physical condition of cows
Table-6: Distribution and association of clinical mastitis with general physical condition of dairy cows.

	Physical condition
	No. of Cows Examined
	No. of Affected Cows
	Mastitis Prevalence %

	Poor
	183
	28
	15.30

	Good
	319
	11
	3.45


Poor = Cache tic condition

Good = slightly emaciated condition
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 Figure-6: Graphical presentation of prevalence% against general physical condition.
The present findings revealed a highly significant association between the general physical condition and mastitis prevalence in cows. The prevalence of clinical mastitis was 15.30% and 3.45% in poor and good physical condition respectively. Anonymous (1987) reported that increased milk production by an animal of good health might be one of the risk factors. It was suggested that high milk yield might predispose animals to udder infections. Rehman et al. (1997) also concluded that poor health management may be responsible for the higher prevalence of mastitis in small herds.
4.2.2. Herd size of cows
Table-7: Distribution and association of clinical mastitis with herd size of dairy cows.

	Herd Size
	No. of Farm Studied (n=80)
	No. of Cows Examined
	No. of Affected Cows
	Mastitis Prevalence %

	1 to 5 cows
	44
	139
	14
	10.07

	6 to 10 cows
	24
	200
	13
	6.50

	11 or above
	12
	163
	12
	7.36


R2= 0.464
t value = 1.05**

p value = 0.48
** = Non Significant (P > 0.05)
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             Figure-7: Graphical presentation of prevalence% against herd size.
The majority of the dairy farms had 1-5 lactating cows. The prevalence of clinical mastitis was 10.07%, 6.50% and 7.36% in small, medium and large herd size of farms. The higher the herd size the prevalence of clinical mastitis is lower than the individual households (Rehman et al., 1997). It may be due to poor hygiene practice and disease control program (Parai et al., 1992).
4.2.3. Frequency of dung removal 
Table-8: Distribution and association of clinical mastitis with frequency of dung removal of dairy farm.
	Frequency of dung removal (Times/day)
	No. of Cows Examined
	No. of Affected Cows
	Mastitis Prevalence %

	1
	309
	27
	8.73

	2
	180
	11
	6.11

	3
	13
	01
	7.69


R2= 0.155
t value = 0.42**

p value = 0.74
** = Non Significant (P > 0.05)
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   Figure-8: Graphical presentation of prevalence% against frequency of dung removal.

In the present study revealed a significant association in cows between the frequency of dung removal and the mastitis prevalence. The prevalence rate was 8.73% in cows when the dung removal was done once/ day in buffaloes and cows. Similar results have been documented by Carrol (1977). When cleaning of sheds was practiced more than twice a day, 6.11% incidence of mastitis was observed. Only a marginal decrease in mastitis with increasing frequency of dung removal may be explained by the fact that mastitis in Bangladesh and other developing countries lacking the application of standard mastitis control is predominantly contagious in nature (Allore, 1993). Environmental mastitis pathogens with reservoirs in dung, floor, bedding etc. are only occasionally associated with mastitis. Therefore, mastitis control practices directed against environmental mastitis pathogens are not likely to be as potentially rewarding as practices aimed at controlling contagious pathogens.
4.2.4. Floor drainage quality
Table-9: Distribution and association of clinical mastitis with floor drainage quality of dairy farm.
	Floor drainage quality
	No. of Cows
	No. of Affected Cows
	Mastitis Prevalence %

	Poor
	232
	25
	10.78

	Acceptable
	188
	12
	6.38

	Proper
	82
	2
	2.44


Poor = Water/urine keeps standing on the floor for more than 2 hours after washing floor or after urination.

Acceptable = Water/urine keeps standing on the floor for less than 2 hours after washing floor or after urination.

Proper = Floor dries up quickly within 1 hour after washing or after urination.
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      Figure-9: Graphical presentation of prevalence% against floor drainage quality.

The present findings documented a significant association between the drainage quality and mastitis status in cows. Only a marginally higher prevalence of mastitis in cows 10.78% were managed under poor floor drainage quality than those managed with proper drainage 2.44% may also be explained along the same lines of reasoning. Oltenacu et al. (1990) reported that the herds with liquid system were at highest prevalence rate risk of mastitis than herds with solid systems. Similarly, Dodd and Phipps (1985) observed that attention towards drainage and cleanliness of bedding was means of minimizing mastitis.
4.2.5. Condition of Floor
Table-10: Distribution and association of clinical mastitis with condition of floor of dairy farm.
	Floor Type
	No. of Cows Examined
	No. of Affected Cows
	Mastitis Prevalence %

	Concrete or brick-block
	315
	22
	6.98

	Soiled
	187
	17
	9.09
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Figure-10: Graphical presentation of prevalence% against floor condition.
The prevalence of mastitis was 6.98% with concrete or brick-block floor and 9.09% in farms with soil floor respectively. The prevalence of mastitis was significantly affected by floor conditions. This can be explained by the fact that farms with soil floor would dry more quickly than the brick floor (Hogan et al., 1990). Kivaria et al. (2004) showed scarcity of water as one of the potential risk factors for the prevalence of mastitis. This is true for the area where the present investigation done. Moreover, soiled floor cleaning and disinfection is difficult than concrete floor. Poor quality management of housing and beddings increases infection rate due to environmental pathogen (Rodistitis et al., 2000).
4.2.6. Effect of reproductive diseases
Table-11: Distribution and association of clinical mastitis with presence of reproductive diseases of dairy cows.
	Variable
	No. of Cows Examined
	No. of Affected Cows
	Mastitis Prevalence %

	Cows without a history of periparturient diseases
	425
	14
	3.29

	Cows with a history of periparturient diseases
	77
	25
	32.46



[image: image10.emf]3.29

32.46

0

5

10

15

20

25

30

35

Cows without a history of periparturient 

diseases

Cows with a history of periparturient 

diseases


Figure-11: Graphical presentation of prevalence% against presence of reproductive diseases.
Table-12: Distribution and association of clinical mastitis with reproductive diseases of dairy cows.
	Name of Reproductive Diseases


	Diseased Cows
	Mastitis Positive Cows
	Mastitis Prevalence %

	Retained Placenta
	36
	12
	33.33

	Milk Fever
	13
	3
	23.08

	Dystokia
	14
	5
	35.75

	Uterine Prolapes
	9
	3
	33.33

	Pyometra
	5
	2
	40
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      Figure-12: Graphical presentation of prevalence% against reproductive diseases.

Cows without a history of periparturient disease had a prevalence of 3.29% mastitis; in contrast, 32.46% of cows with a history of periparturient disease had mastitis. The lower immunity level of periparturient cows makes the cow more prone to infection in the udder (Rainard and Riollet, 2003). Once a cow gets infected or diseased during the periparturient period, it becomes more susceptible to udder infection due to lowered immunity (Nickerson, 1994; Peeler et al., 1994). Calcium ions are necessary for muscle constriction. As a result, in milk fever, low level of calcium decreases the rigidity of the teat sphincter that perhaps allows the organism to pass into the udder (Paape and Guidry, 1993). In addition, cows having infected uterine discharge and retained placenta risk the udder and teats being contaminated (Peeler et al., 1994).

4.3. EFFICIENCY OF TREATMENT REGIMENS

Table-13: Efficiency of treatment regimens on clinical mastitis in cows.
	Type of mastitis
	Treatment regimens
	Treatment Outcome

	
	
	Total Cases
	Cured case
	%Cured

	Mild
	Intramammary Antibiotic
	6
	4
	66.67

	Moderate
	Systemic Antibiotic+ Anti-inflammatory
	7
	5
	71.43

	Severe
	Intramammary Antibiotic +Systemic Antibiotic+ Anti-inflammatory
	5
	4
	80.00
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Figure-13: Graphical presentation of cure rate% against different treatment regimens.
Different type of treatments were applied for different types of mastitis and found that when treatment given after conformation of stage of mastitis (rational treatment), it gives better result than those treating with any cases of mastitis in field condition by systemic antibiotics (Conventional treatment). In this study presented three types of results that was 66.67%, 71.43% and 80.00% cure rate from mastitis due to intrammamary antibiotic, systemic antibiotic + anti-inflammatory and combined of both treatment strategies. The present result agreed with Health (1993) who showed that treatment strategies vary with the clinical severity of disease. Gruet et al., (2001) found that the most common route of administration of antibiotics in mastitis is the intrammamary route. Results of the present study also correspond to of Erskine (1991) who found that acceptable cure rate of >75% are attained with a combination of intramammary antibiotics and intramuscular procaine penicillin. A subsequent study demonstrated that combination therapy was more effective in curing chronic Streptococcus aureus infections with clinical flare-ups than intramammary infusion alone during lactation (Owens et al., 1988). The ultimate treatment for clinical mastitis would result in rapid clinical cure, minimize pain and suffering, avoid unnecessary drug use or excessive labour, limit adverse effects on milk production and be economical and safe.

                                                                    CHAPTER-V

             CONCLUSION

The study was carried out to find out the prevalence, risk factors and efficiency of different treatment regimens on clinical mastitis in the cows of the Sirajgonj sadar upazila, Bangladesh. Mastitis is considered to be the most costly disease of dairy industries through worldwide. It is the outcomes of interaction of various factors associated with the host, pathogens and the environment. Although the overall prevalence of clinical mastitis in cows was relatively lower in the study area but the prevalence was higher in crossbred cows than indigenous cows. The prevalence of mastitis was higher in advancing age and in 5th lactation period. The stage of lactation had significant (p<0.05) relation with mastitis. The cows were more prone to mastitis during 1st month of lactation (12.99%) and higher quarter prevalence rate. There was significant relationship between prevalence of clinical mastitis and associated risk factors like general physical condition, herd size, frequency of dung removal, floor drainage quality, and condition of floor. Reproductive diseases and periparturiant diseases showed higher incidence (32.46%) of mastitis. This study also focused on antibiotic treatment through different route of clinical mastitis during lactation. Proper treatment regimens should be followed by determining the severity of mastitis to reduce the economic loss and to reduce the prevalence the disease different epidemiological factors that interplay in mastitis occurrence. 
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				Series 1		Series 2		Series 3

		1 to 5 cows		10.07		2.4		2

		6 to 10 cows		6.5		4.4		2

		11 or above		7.36		1.8		3

		Category 4		4.5		2.8		5

				To resize chart data range, drag lower right corner of range.
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				Series 1		Series 2		Series 3

		1 Times/day		8.73		2.4		2

		2 Times/day		6.11		4.4		2

		3 Times/day		7.69		1.8		3

		Category 4		4.5		2.8		5

				To resize chart data range, drag lower right corner of range.
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				Series 1		Series 2		Series 3

		Poor		15.3		2.4		2

		Good		3.45		4.4		2

		Category 3		3.5		1.8		3

		Category 4		4.5		2.8		5

				To resize chart data range, drag lower right corner of range.
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				Series 1		Series 2		Series 3

		1st Lactation		4.17		2.4		2

		2nd Lactation		5.19		4.4		2

		3rd Lactation		8.79		1.8		3

		4th Lactation		10.34		2.8		5

		5th Lactation		15.38

				To resize chart data range, drag lower right corner of range.
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				Series 1		Series 2		Series 3

		1st Month		12.99		2.4		2

		2nd Month		8.58		4.4		2

		3rd Month		5.94		1.8		3

		4th Month		7.53		2.8		5

		5th Month		5.62

		6th Month or above		6.67

				To resize chart data range, drag lower right corner of range.
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				Series 1		Series 2		Series 3

		3.5 to 5		5.96		2.4		2

		5 to 6.5		7.8		4.4		2

		6.5 to 8		9.37		1.8		3

		8 or above		12.9		2.8		5

				To resize chart data range, drag lower right corner of range.
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				Series 1		Series 2		Series 3

		Indigenous		5.37		2.4		2

		Crossbred		8.78		4.4		2

		Overall		7.77		1.8		3

		Category 4		4.5		2.8		5

				To resize chart data range, drag lower right corner of range.






