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Mastitis is an influential factor affecting both milk production and milk 
quality. The milk somatic cell count (SCC) is a general indicator of udder 
health. High SCC's reflect udder damage regardless of cause. Damage to 
mammary tissues have been shown to drastically affect milk quality as well as 
milk yield. There are many factors that affect milk SCC; effective use of the 
milk sec depends greatly on a clear understanding of these factors. 

Factors Affecting Milk Somatic Cell Counts 

Infection status 
Age 
Stage of lactation 
Season 
Stress 

Diurnal variation 
Day to day variation 
Somatic cell count testing methodology 
Management factors 
Breed differences 

A detailed discussion of these factors can be found in the fol lowing 
references: 

Leslie, K.E. 1983. 
Practicing Vet. 

Somatic eel l in bovine milk. 
5:9. 

Comp. Cont. Ed. for 

Reneau, J.K. Effective use of UHi somatic cell counts in mastitis control. 
Symposium to be published in 1986 J. Dairy Sci. 

The purpose of this article is consideration of those factors that may affect 
variation in SCC's between DHI and milk plant SCC test. 

Presently, there is concern over the variation between DHI and milk plant sec 
test results. This concern has increased as quality premium programs have 
become commonplace. The factors that can affect this variation are: 1) 
improper and/or unrepresentative sample collection, 2) variations in test 
procedure, 3) diurnal variation, and 4) normal day to day variation. 
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Sample Collection, Storage, and Transportation 

Sample size, the time allowed for bulk tank mixing, length of storage, 
temperature of storage, and agitation during transport have all been studied. 
The time allowed for bulk tank mixing is the most critical factor in obtaining 
representative sec samples. One study determined minimum two-minute bulk tank 
agitation was necessary in bulk tanks up to 500 gal. Larger tanks may require 
proportionately more agitation prior to sampling. National Mastitis Council 
guidelines for proper sampling call for a 5-minute bulk tank agitation to 
assure uniform mixing of bulk tank milk prior to sampling. 

Sample size does not appear to be significant as long as 0.5 ml or more is 
taken. One research report indicated that sampling with a dipper gave 
consistently lower counts and a higher coefficient of variation than sampling 
with a straw. 

Reports vary on the effects of length of sample storage. The SCC's of samples 
preserved with potassium dichromate initially are 30,000 cells higher than 
fresh milk samples but steadily decrease with length of storage. The 
mechanism thought to cause this sec drop is: 1) cell lysis, and 2) that after 
long periods of storage, fat globules become more resistant to dispersion; 
thus, making thorough mixing difficult. However, no significant SCC decrease 
is seen with a 3-day storage time and the maximum drop observed was only 8%. 
Since the average time between sampling and testing for DHI and milk plant 
samples is less than 3 days, storage time is not a significant factor 
contributing to SCC variation in preserved samples. On the other hand, SCC 
results on fresh milk samples stored for more than 16 hrs at ambient 
temperatures are unacceptable. 

Presently, a new preservative (Bronopol) is being introduced in DHI sampling. 
Preliminary studies indicate that this preservative affects milk samples 
similar to potassium dichromate and are not a source of sec variation. 

Agitation during transportation with the formation of butter can affect SCC's, 
leading to erratic results. As is the case of long storage, butter formation 
makes thorough mixing at testing difficult. 

Variations in Test Procedures 

Different testing methods may give s1 ightly different cell count results. 
This is particularly true when equipment is not carefully maintained, 
technique protocols meticulously fol lowed, and standard samples used. Some 
methodologies are innately more precise than others. For example, the CMT 
cowside test is less accurate than the WMT DNA test conducted in a laboratory. 
By the same token, the electronic cell counting devices are much more precise 
than any of the DNA methods. 

Extrapolation of WMT scores to raw SCC's for comparison to SCC's done on 
electronic cell counters (Coulter and Foss) may be a great source of eel 1 
count variation. In this case, extremely good judgment is necessary to make 
accurate comparisons. 

The direct microscopic somatic eel 1 count (DMSCC) is the standard sec test to 
which a 11 other tests are compared. This is somewhat ironic, since the DMSCC 
may be less precise than other sec test procedures and is more subject to 
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technician error. However, when proper procedure is carefully followed by an 
experienced technician dependable results can be achieved. An example of the 
relative precision between DMSCC, Coulter, and Foss sec methodology can be 
seen in Table 1. 

Table 1. Summary of sec data comparing cell count results on standard samples 
among three sec test methodologies. 

Sample 
sec test sec x sec SD as SD 
method level n (xl03) % of sec x (xl03) 

DMSCC L 48 382 21.8 83 
M 48 713 14.0 100 
H 48 1316 14.0 184 

Coulter L 207 367 11.5 40 
M 206 666 10.8 72 
H 206 1215 11.9 145 

Foss L 221 425 17.4 74 
M 223 773 15.7 121 
H 223 1451 15.3 222 

*Data provided by Guinn et al., Dairy Quality Control Institute, Inc. 

Emphasis needs to be given to the importance of standardizing SCC testing. 
The use of quality control standards and careful adherence to proper technique 
are essential if comparable results are to be achieved. 

Diurnal Variations 

Many researchers have reported significant fluctuations in milk sec depending 
on the time of sampling. SCC's are highest in strippings and during the 1-3 
hrs after milking, fol lowed by a steady decline until the next milking (Figure 
1). The effect appears to be largely that of proportional dilution relative 
to milking interval. Diurnal variation is of no consequence for traditional 
DHI sampling procedures where each sample is representative of a full 24-hour 
period. Neither should it be a significant source of sec variation in bulk 
tank sampling by milk plant personnel. But for DHI AM-PM testing programs 
(where only one milking is collected) or for researchers and veterinarians, or 
anyone taking samples unrepresentative of a 24-hour period and at different 
times during the day, diurnal variation may be very importan~ 
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Figure 1. Change in mi1k SCC relative to time of sampling. 

*M = milking time 
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It has been reported that PM milk samples have twice the number of somatic 
cells than AM samples. Closer study of these data revealed unequal milking 
i nterva 1 s (AM-PM 7 hrs, PM-AM 17 hrs) which he 1 p exp 1 a in the apparent 
discrepancy. Recent data demonstrate that it is possible to vary the SCC in 
quarter milk samples 5 times in an uninfected cow depending on when the 
samples were taken, unless a 24-hour composite sample was used. 

This fact should not be surprising since adjustment factors for fat and 
protein are already used to adjust for mi1king interval difference in DH! AM
PM sampling programs. These same considerations need to be made for somatic 
cells. 

Although it does not appear that failure to consider diurnal variation will 
affect diagnosis of infections caused by major pathogens, it wil 1 lead to 
misclassification of uninfected cows. Veterinarians or others conducting SCC 
or doing cowside CMT tests 1-3 hrs after milking should anticipate false 
positives and confusing results if they are comparing these results to DHI sec 
test results. 

Day to Day Variation 

The most difficult concept to convey is that there does exist a normal day to 
day sec variation. The average coefficient of variation in composite samples 
taken at weekly intervals was 30-35%, whereas over a whole lactation it may 
range from 69-301%. Day to day variation on individual cows is considerably 
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more in infected cows than uninfected cows. Therefore, a single sec test 
result is relatively inconclusive and classification of infection status 
should be determined on the basis of a series of counts. 

Bulk tank sec can also vary considerable. The coefficient of variation in 
daily bulk tank counts has been reported to be 24 and 23%. Monthly bulk tank 
SCC's have been reported to vary 4-46% with an average of 20%. Variation in 
bulk tank SCC wil 1 depend greatly on the herd's infection status. Those herds 
with higher tnastitis levels generally would have greater variation in either 
daily or monthly sec. 

Therefore, it should not be surprising that samples taken by a DHI supervisor 
on one day may vary considerably from those collected by the milk plant a few 
days later or earlier. One would expect this even when proper sample 
collection and careful test procedure is fol lowed. In herds with higher 
mastitis levels one would expect more erratic results than in very clean 
herds. 

Conclusion: 

There wil 1 always be some variation between DHI and milk plant sec results. 
Where care is taken in the collection, storage, transport and testing of sec 
samples, comparable results can be expected when cell counting methodologies 
are used (DMSCC, Coulter, Foss,). Extreme care and good judgment will be 
required if comparable results are to be achieved by extrapolation of cell 
counts from DNA methodology (WMT). Normal day to day variation will continue 
to be the major source of DHI and milk plant differences. Erratic day to day 
sec results should be expected in herds with high levels of mastitis. More 
research is needed to determine the fairest way to compute quality premium 
payments. 
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