
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. 

References 
1. Blosser, T.H. Economic losses from and the national research program 
on mastitis in the United States. J. Dairy Sci. 62:119-127, 1979. 2. Eber
hardt, R.J., Natzke, R.P., Newbould, F.H.S., Nonnecke, B., and Thomp
son, P. Coliform mastitis- a review. J. Dairy Sci. 6:21-22, 1979. 3. Fox, 
L.K.. and Schultz, L.H. Effect of infection status on quarter milk produc
tion and composition following omitted milking. J. Dairy Sci. 68:418-423, 
1985. 4. Fox, L.K., Shook, G.E., and Schultz, L.H. Factors related to milk 
loss in quarters with low somatic cell counts. J. Dairy Sci. 68:2100-2107, 
1987. 5. Jasper, D.E., McDonald, J.S., Mochrie, R.D., Philpot, W.N., 
Farnsworth, R.J ., and Spencer, S.B. Bovine mastitis reasearch needs, 
funding, and sources of support. Proc. 21st National Mastitis Council, pp. 
184-193, 1982. 6. Kitchen, BJ., Middleton, G. and Salmon, M. Bovine 
milk N-acetyl-beta-D-glucosaminidase and its significance in the detec
tion of abnormal udder secretions. J. Dairy Res. 45:15-20, 1978. 7. Labo
ratory and field handbook on bovine mastitis. National Mastitis Council, 
1987. 8. Linko-Lopponen, S. and Makinen, M. A microtiter plate assay 
for N-acetyl-beta-D-glucosaminidase using a flourogenic substrate. Ana
lyt. Biochem. 148:50-53, 1985. 9. Milk NAGase Test Instruction Manual. 
Flow Laboratories Inc. McLean, Va., 1987. 10. Obara, Y. and Komatsu, 
M. Relationship between N-acetyl-beta-D-glucosaminidase activity and 
cell count, lactose, chloride, or lactoferrin in cow milk. J. Dairy Sci. 
67:1043-1046, 1984. 11. Rothbauer, D.L., Buchner, E.C., Wells, SJ. Ef
fect of vaccination with E. coli on the incidence of acute mastitis. Proc. 
21st Annual conference American Association of Bovine Practitioners, 
112-115, 1988. 12. Schaar, J. and Funke, H. Effect of subclinical mastitis 
on milk plasminogen and plasmin compared with that on sodium, anti
trypsin and N-acetyl-beta-D-glucosaminidase. J. Dairy Res. 53:515-528, 
1986. 13. Wisconsin Mastitis Test Kit. Z.D. Roundy, Orem, Utah. 

Clinical Lameness in Dairy Cows in the Midwestern United States: 
A Preliminary Report 

S.J. Wells, DVM 
A.M. Trent, DVM, MS 
Department of Clinical and Population Sciences 
University of Minnesota, St. Paul, MN 55108 

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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of the previous economic evaluations, increase the cost of 
lameness substantially.3·5 An increase of 14 to 30 days in 
the interval from calving to conception has been shown in 
lame cows when compared to nonlame cows. These eco
nomic factors make bovine lameness a very important di
sease syndrome in the dairy industry. 

Goals of this study were to determine the prevalence 
of clinical lameness in dairy cows in the midwestern United 
States and to determine cow level risk factors for clinical 
lameness. 

Materials and Methods 

The seventeen Minnesota and Wisconsin dairy herds 
selected into this study were visited twice, in the summer of 
1989 and in the late winter of 1990. The mean number of 
milking cows at each visit was about 50. 

The clinical lameness scoring system utilized for iden
tification of clinical lameness consisted of individual obser
vations of each milking cow at a walk by two observers at 
each farm. A lame cow was defined as one classified lame 
by at least one observer. The prevalence of clinical lame
ness was defined to be the number of lame cows divided by 
the total number of milking cows on these farms. 

To determine cow level risk factors for clinical lame
ness, a case-control study design was used. Cases ( cows 
with clinical lameness) were previously identified from the 
prevalence study. A control nonlame cow was selected 
from the same herd as each case matching on parity and 
stage of lactation. 

Factors evaluated in each case and control animal for 
their association with clinical lameness included the fol
lowing: bodyweight, body condition score, dorsal claw an-

gles, and presence and character of limb lesions. Sole 
lesions were not evaluated. 

Results 

Using our scoring system, the prevalence of clinical 
lamness in these herds was 13.6% of milking cows in sum
mer and 16.7% in late winter. 

From univariate analysis of late winter data, higher 
bodyweight was positively associated with clinical lame
ness, while higher body condition score appeared to have a 
strong negative association with lameness. Lesions posi
tively associated with clinical lameness included abnormal 
hoof overgrowth and rear limb superficial swelling in loca
tions other than the tarsus. 

The multivariate statistical technique of conditional 
logistic regression will be utilized to yield a model from 
which estimates of relative risk can be determined, after 
controlling for confounding and evaluating interactions 
among these variables. 

References 

1. Weigler, B.J., Hird, D.W., Sischo, W.M., et al. Veterinary and nonvete
rinary costs of disease in 29 California dairies participating in the Nation
al Animal Health Monitoring System from 1988 to 1989. JAVMA 1990; 
26 (12):1945-1949. 2.Whitaker, D.A., Kelly, J.M., Smith, E.J. Incidence 
of lameness in dairy cows. Vet Record 1983; 113:60-62. 3.Lee, L.A., Fer
guson, J.D., Galligan, D.T. Effect of disease on days open assessed by 
survival analysis. J Dairy Sci 1989; 72:1020-1026. 4. Lucey, S., Rowlands, 
G.J., Russell, A.M. The association between lameness and fertility in 
dairy cows. Vet Record 1986; 118:628-631. 5. Collick, D.W., Ward, W.R., 
Dobson, H. Association between types of lameness and fertility. Vet Re
cord 1989; 125:103-106. 

Mastitis in the Beef Cow and Its Effects on Calf Weight Gain 
M.A. Newman, R.J. Eberhart, E.H. Cash, T.R. Drake 
Penn State University, University Park 

Quarter samples for culture were collected from 120 
beef cows in early, mid, and late lactation to assess preva
lence of mastitis pathogens and effects of mastitis on calf 
weight gain. In early, mid and late lactation respectively, 
25.8, 29.2, and 54.4% of cows and 13.1, 14.9, and 27.5% of 
quarters were infected. 

Staphylococcus aureuswas found in 2.9, 2.7, and 3.2% 
of quarters in early, mid and late lactation respectively. 
Staphylococcus hyicus was found in 2.5, 1.7, and 2.5%, and 
Corynebacterium bovis the most prevalent organism, in 
4.0, 7.6, and 18.2% of quarters at the respective sampling 
times. Geometric mean somatic cell counts ( cells/ml X 103) 

by quarter infection status were: S. aureus, 792: S. hyicus, 
477; C. bovis, 102; and uninfected, 18. Adjusting 205 day 
weight gain of 224.1 kg for calves with S. aureus-infected 
dams was lower (p < 0.5) than the 233.7 kg for calves with 
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uninfected dams. Effects of other infections on calf weight 
gain were not significant. California Mastitis Test did not 
effectively select infected quarters for dry cow therapy. 

In order to evaluate the effect of treatment at fall 
weaning, cows were randomly divided between control and 
dry treatment, and final milk cultures collected at 2 to 4 
weeks post calving the following spring. Prevalence of in
fection with any organism was reduced primarily due to 
elimination of infections present at weaning. 

Currently a study is in progress to determine econom
ic advisability of dry treating all cows at weaning on the 
basis of improved calf growth during the subsequent lacta
tion. Concerns which remain to be addressed include; in
jectable products available for dry treatment, age groups 
requiring preferential treatment, frequency of treatment, 
and effect of treatment on cow longevity. 
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