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A cross-sectional study was designed to determine 1) 
the extent to which nonsteroidal anti-inflammatory drugs 
(NSAIDs) are used in the treatment of food animals, 2) 
demographic and practice factors that may influence their 
use, and 3) if withdrawal times for milk and slaughter are 
recommended. A survey questionaire was mailed to a stra­
tified random sample of 2000 veterinarians whose prac­
tices were at least 50% food animal. A multiple regression 
model was used for data analysis. Seventy percent of prac­
titoners contacted responded. Of those, approximately 
95% reported using NSAIDs, with 58, and 24 and 18% of 

respondents reporting use more than once a week, once a 
week, and 1 to 2 times per month, respectively. Use of flu­
nixin meglumine was reported more frequently than the 
use of other NSAIDs such as aspirin, phenylbutazone and 
dipyrone. Eighty percent of respondents that used 
NSAIDs, did so in combination with antibiotic therapy. 
Withdrawal times for milk and meat were based on 
guidelines for the antibiotic. When using NSAIDs as a sole 
therapy, recommendations for withdrawal times for milk 
and meat were wide ranging. 
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Introduction 

N-acetyl-B-D-glucosaminidase (NAGase) is a lysoso­
mal enzyme found in milk and other body fluids. Milk NA­
Gase level has been reported to be increased in clinical 
and nonclinical mastitis, primarily due to leakage from 
damaged secretory epithelial cells (3,4,6,10,12). The value 
of NAGase as a prognostic indicator of severity of clinical 
mastitis has been suggested (6,10), but never evaluated. 

Clinical mastitis is becoming more important as man­
agement improvements have resulted in greater control of 
nonclinical pathogens (2,11). Economic losses due to clini­
cal mastitis include decreased milk production, discarded 
milk, loss of animals due to culling or death, therapeutic 
costs, veterinary fees, and labor (1,5). Clinical mastitis 
cases vary greatly in lost milk production, duration of treat­
ment, duration of clinical signs, and risk of culling from the 
herd. At the onset of signs, it is difficult to predict which 
cases will be most severe. Accurate early prognosis for 
mastitis has economic value. This study was conducted to 
assess the ability of a single milk NA Gase level ( obtained 
at clinical onset) to predict severity of mastitis. 

Materials and Methods 

Milk samples were collected at clinical onset from 508 
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episodes of mastitis on a 1700 cow Michigan dairy farm. 
Milking personnel detected mastitis by presence of a hot, 
hard, or swollen quarter and/or abnormal flakes, color or 
consistency of the milk. Milk from all four quarters of clini­
cal cows was collected for NAGase and WMT determin­
ation (9,13). Milk from clinical quarters was aseptically 
collected for microbiological culture (7). Daily milk pro­
duction, all disease events, and treatments were recorded 
for all cows in the herd using a computerized record keep­
ing system. 

NAGase concentration was determined using a com­
mercially available test kit (8,9). NAGase activity was ex­
pressed as uMoles/min/L (uM). NAGase results are 
reported as mean + /- standard error of the mean in units 
of uM. NAGase was measured for each clinical quarter 
and for one reference quarter from the -same cow ( the 
quarter with the lowest WMT value). 

Results 

Etiologic agents isolated included Staphylococcus au­
reus (13.8% ), Staphylococcus spp. (8.6% ), Diphtheroids 
(2.8% ), non agalactiae Streptococcus (7.0% ), coliforms 
(Escherichia coli, Klebsiella spp., Citrobacter spp., and 
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Enterobacter spp.) (22.4% ), Pseudomonas spp. (5.6% ), 
Serratia spp., Salmonella spp., Proteus spp. and Yeast 
(2.8%), contaminated (11.2%), Bacillus (1.2%), mixed 
major pathogens (2 pathogens isolated from the same sam­
ple) ( 4.8% ), and no growth (19.8% ). 

Mastitic quarter NAGase (NAGM) differed signifi­
cantly among agents (P<.01, one-way ANOVA). NAGM 
was lowest for mixed major pathogens (5.6 + /- 1.2 uM) 
and highest for Strep. non-ag's (13.9 + /- 1.9 uM). NAGM 
mean for all 508 samples was 9.0 + /- 0.5 uM. The differ­
ence between NAGM and reference NAGase was 7.9 + /-
0.4 uM. Reference NAGase was not significantly different 
among different etiologic agents ( one-way ANOV A). 

Mean change in daily milk production following mas­
titis was -2.2 + /- 0.2 kg for 344 cases. Production loss var­
ied among etiologic agents (P < .05, one-way ANOV A). 
Mixed major pathogens had the greatest loss of any agent 
group (-4.9 + /- 1.7 kg), while least milk loss was associated 
with Serratia, Salmonella, Proteus, and Yeast (-0.5 + /- 0.9 
kg). 

NAGase was statistically associated with the severity 
of mastitis. Increased milk NAGase was significantly 
(P<.001, one-way ANOVA) associated with: 1) increased 
duration of treatment, 2) increased duration of clinical 
signs, 3) decreased daily milk production, and 4) increased 
risk of being culled because of mastitis. NAGase was a su­
perior predictor of severity of clinical mastitis to either 
WMT or microbiological culture. NAGase was combined 
with stage of lactation, parity, baseline milk production be­
fore mastitis onset, and season of onset in general linear 
models to predict the outcome of clinical cases as mea­
sured by the first 3 aforementioned variables. The statisti­
cal models explained vary little of the variability among 
cases in duration of therapy (R2 = .11), duration of clinical 
signs (R2= .11), and milk production change (R2= .09). 

Discussion 

NAGase was a better predictor of several measures of 
clinical severity of mastitis than other information current­
ly available at onset, such as age, stage of lactation, season 
of onset, level of milk production, milk culture, and WMT. 
However, this association was too weak for NAGase to be 
of great value as a prognostic test for clinical mastitis. NA­
Gase alone or combined with other variables could not 
consistently predict the sequelae of clinical cases. Most of 
the variability in outcome among clinical mastitis cases re­
mained unexplained. 
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Introduction 

The economic cost of lameness in dairy cattle has re­
cently been reported as $7.69 per cow at risk of lameness 
(per cow in the herd) per year. 1 This work, from herds with 
a 5% reported annual incidence of lameness, listed losses 
from culling, treatment and prevention costs, and death, 
but failed to include milk loss other than that from with­
held milk due to treatment. An earlier report in herds with 
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25% annual lameness incidence, estimated the annual cost 
of lameness per cow at risk to be ll.75£(about $21).2 In 
this study, a 2.4% reduction of the total lactation yield of 
about 12,000 lbs. of milk was estimated, in addition to cul­
ling and treatment costs. This value is therefore likely to be 
quite conservative in higher producing herds. 

Reproductive losses, although not included in either 
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