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Summary 
 

In a farm of dairy cows with an effective of 400 cows, we made three 
measurements of electric conductivity of the milk (CEL) at 60 day intervals, summing 3784 
measurements with the MAST – O – TEST TM 2.0 apparatus. At the CEL negative mammas 
(CEL -) (3170 mammas) we calculated the mean value of CEL, mammas appreciated as 
being healthy. These values were reported to the lactation phase: the first third (IL), the 
middle of lactation (ML) and the last third of the lactation (SL). At the CEL + mammas 
reported to the lactation phase we also established the CEL dynamics from the papillary and 
glandular cistern. The mean physiological value of CEL was 55.32 ± 0.54, with very small 
variations between the anterior and posterior mammas. The CEL value grew with 6.16% 
from the beginning of lactation until the e at the healthy mammas; 12.63% of mammas were 
detected as CEL + with values between 77.91 ± 1.72 and 81.34 ± 1.20. From 276 CEL + 
mammas measured repeatedly at 60 day intervals, at three consecutive controls, 40.58% of 
mammas were positive at a control, 35.86 at two controls and 23.55% at three consecutive 
controls; the anterior mammas were more affected than the posterior ones. 
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Numerous researches made the object of quick, precocious and precise 

determining of subclinical mastitis (3, 9, 7). 
From these methods we remind: the total number of somatic cells (NTCS) 

(2, 8), leucocytes formula, electric conductivity of milk (CEL) (1, 5), the 
bacteriologic exam of milk, ATP dosing of some enzymes and specific proteins. 

The most precise accredited method in the present time is NTCS, but it 
doesn’t fulfil the quickness and automation conditions in the milking room. 

CEL determination is quick and it can be automatic, but alone is not 
sufficient for a precise diagnosis. 

According to the Nomina Anatomica (6) the cow has four mammas called 
together udder. In zoo-technical terms for mammas the terms mammary 
compartments or udder quarters are used.  

The present paper wants that on the CEL measurements made with the 
MAST – O – TEST apparatus to contribute to the establishment of the 
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interpretation limits of the CEL values in the diagnosis of subclinical mastitis 
through: 

- The establishment of mean physiological CEL values at the healthy 
mammas; 

- The determination of the incidence of CEL positive mammas; 
- The establishment of the CEL value dynamics at the mammas found 

CEL positive; 
- Differentiation on cisterns (papillary and glandular) of CEL values at 

the cows that have the milk in the glandular cistern CEL negative. 
 

Materials and methods 
 

In a farm with dairy cows with an effective of 400 cows we made three CEL 
measurements with the MAST – O – TEST apparatus at 315 cows at 60 day intervals, 
summing 3784 measurements. For the measurements we used the MAST – O – TEST 
TM 2.0 apparatus given by NOAK industries. 

According to the CEL values the mammas were classified in CEL – and CEL +. 
At the CEL – mammas (3170 m.) we calculated the mean value at the total of mammas. 
According to their anatomic position the order of the measurement is: left posterior (LP), 
left anterior (LA), and right anterior (RA) and right posterior (RP). 

These values were appreciated as physiological values of electric conductivity of 
normal milk at a medium fat content of 4.2 ± 0.1%. Also, we calculated physiological 
values regarding the lactation stage for the first third of lactation (IL), the middle (ML) and 
the last third of lactation (SL). 

For the CEL + mammas we established: the CEL mean values and the mamma 
proportion in report with the lactation phase. We also established the medium number of 
CEL + mamma per cow, the CEL + proportion at one, two or three consecutive controls 
for the same mammas, and also the CEL value dynamics at the mammas found positive 
at least a control. 

Keeping in mind that the use instructions of the apparatus recommend the 
measurement at the beginning of the milking (the milk in the papillary cistern), at the CEL 
+ mammas at the beginning of the milking we made CEL measurements from the 
glandular cistern at the end of milking too and from the glandular cistern immediately after 
the emptying of the papillary cistern. The mean CEL values from the two cisterns were 
compared to establish if it is sufficient for the CEL value from the glandular cistern, for its 
measurement to take place immediately after the emptying of the papillary cistern, so we 
don’t wait until the end of milking.  

These comparative measurements could contribute at the differential diagnosis 
of epithelium inflammation in the papillary cistern, respectively glandular cistern. 
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Results and discussions 
 

A first image of the mamma integrity is given by the mean CEL values 
obtained at the entire effective of dairy cows (table 1). As an average at three 
measurements at 60 day intervals, 83.78% from the mammas were CEL – 12.63% 
were CEL + and 3.59% mammas were without milk. 

Table 1 
The diagram of measurements of electric conductivity of milk (CEL) in a farm 

of dairy cows 
Specification Total CEL- mammas  CEL + 

mammas 
Mammas without 

milk 
Nr. of mammas 3784 3170 478 138 

% 100 83.78 12.63 3.59 
CEL – negative electric conductivity; CEL + positive electric conductivity (subclinical mastitis) 

 
The average physiological electric conductivity of milk, obtained from 3170 

measurements was 55.32 ± 0.54 with small variation between mammas. 
During lactation we see that the average CEL value grows at the end of 

lactation with 6.16% in comparison with the beginning of lactation, suggesting a 
measure of the mamma’s use realized through the mechanical milking (table 2). 
 

Table 2 
The mean values of electric conductivity of milk from the healthy mammas 

(CEL -) and the evolution of mean values during lactation 
Lactation phase Mammas Nr. of CEL 

measurements 
CEL mean 

values IL ML SL 
LP 822 54.77±0.73 54.26 54.50 56.73 
LA 779 55.62±1.03 54.79 55.37 59.08 
RA 771 55.94±1.37 55.17 55.63 59.27 
RP 798 54.98±1.32 54.54 54.89 57.15 
X - 55.32±0.54 54.69±0.31 55.10±0.40 58.06±1.12 

IL – the first third of lactation; ML – the middle of lactation; SL – the last third of lactation; LP – left 
posterior; LA – left anterior; RA – right anterior; RP – right posterior; CEL – electric conductivity of milk. 

 
At the end of lactation we see the growth of mamma proportion found as positive, 

the CEL + mean values varying between 77.91 ± 1.72 and 81.34 ± 1.20. The medium 
number of CEL + mamma per cow also grows at the end of lactation (table 3). 
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Table 3 
The proportion of the CEL + mammas and the CEL mean values registered 

during lactation 
Lactation phase Specification Total 

ÎL ML SL 
CEL+ mammas (%)  12.63 3.72 4.07 4.48 
CEL mean values  80.76±1.05 77.91±1.72 81.34±1.20 

Average CEL+ mamma per 
cow 

 1.58 1.55 2.13 

  
From 276 measured mammas at three consecutive controls, repeated at 

60 day intervals, 40.58% of the mammas were positive at only one control, 35.87% 
were positive at two controls and 22.55% stayed positive after the third control, 
respectively for at least 120 days; the anterior mammas (LA and RA) were affected 
in a larger proportion than the posterior mammas (RA and RP) (table 4). 
 

Table 4 
The proportion of CEL + mammas with three consecutive controls at 60 day 

intervals 
Specification Nr. CEL+ mammas at Total 

 1 control 2 controls 3 controls Nr. % 
LP 26 16 17 59 21.38 
LA 26 37 11 74 26.81 
RA 34 28 16 78 28.26 

Mammas 

RP 26 18 21 65 23.55 
Total nr. 112 99 65 276 - 

% 40.58 35.87 23.55  100 
  

From the analysis of the CEL values diagram obtained at three repeated 
measurements at 60 day interval (table 5) we saw that CEL positive or negative is 
made slowly taking over 120 days. Also exist situations in which a CEL + mamma 
after 60 days registers a negative value but close to the positive limit, so that 
afterwards, after another 60 days to become CEL + again. 

Table 5 
Dynamic models of the mean values of CEL in milk giving cows 

Specification Number of 
examined mammas 

The time interval between 
measurements (days) 

  0 60 120 
Nr. of measured mammas / 
contro lCEL value 

133 56.56 58.44 78.34 

CEL signification  - - + 
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Nr. of measured mammas / 
control CEL value 

17 57.18 78.47 59.06 

CEL signification  - + - 
Nr. of measured mammas / 
control CEL value 

8 94.25 68.87 62.37 

CEL signification  + - - 
Nr. of measured mammas / 
control CEL value 

5 79.20 63.40 88.00 

CEL signification  + - - 
Nr. of measured mammas / 
control CEL value 

23 61.52 75.48 80.30 

CEL signification  - + + 
Nr. of measured mammas / 
control CEL value 

6 80.66 83.66 64.00 

CEL signification  + + - 
Nr. of measured mammas / 
control CEL value 

22 79.54 72.95 78.91 

CEL signification  + + + 
  

For all these situations, according to the instructions of the MAST – O – 
TEST apparatus we recommend that when registering a CEL value 15% larger 
than the smallest value obtained at another mamma of the same animal to put the 
diagnosis of subclinical mastitis. In this situation we recommend antibiotic 
treatment. 

The research of Musser and col. (4) revealed the fact that 71% of the CEL 
+ mammas were bacteriological negative, suggesting the fact that the epithelium 
inflammation that determines the afflux of Na and Cl in the milk are usually not 
infectious. 

CEL measurements from the milk taken from the papillary cistern, 
respectively from the glandular cistern (table 6) show that the milk from the 
papillary cistern is CEL + and the one from the glandular cistern is CEL -, the 
inflammation being present only in the epithelium of the papillary cistern. 

In the farm in which the CEL measurements were taken, before milking the 
Desonet treatment is practiced, and after milking with Lactofilm (lactic acid, 
lanoline, glycerine, sorbitol and allantoid). This limits a great deal the bacterial 
contamination of the mammas between milking and therefore prevents the 
installation of the infectious mastitis, the primary cause being the defective 
mechanical milking. 

At a milking frequency of 50 pulsations / minute and a medium duration of 
10 minutes, it is made at two milking per day, 1000 daily pulsations. The 
compression of the mamma at the basis, the permanent moves of the milking sock, 
the wet mamma at the contact with the tight area of the milking sock we consider it 
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generates through time the growth of the vascular permeability in the papillary 
cistern area with the extravasations of Na and Cl that determines the growth of the 
CEL values in limits considered pathological (subclinical mastitis). 

The question is asked if in these situations, only on the growth of the 
electric conductivity of milk, we can recommend the antibiotic treatment. The 
specialty literature mentions that for the diagnosis of bacterial subclinical mastitis it 
is not sufficient just the exam of electric conductivity of milk, being recommended 
its correlation with the determination of the number of somatic cells (NTCS). 

The same situation was encountered in the clinical mastitis, when the milk 
is modified and the CEL value reaches 88 – 99. After antibiotic treatment and 
mamma sterilization, the milk remains CEL + for a long time. There fore, according 
to the MAST – O – TEST instructions there is the necessity to repeat the antibiotic 
treatment although in reality the mamma becomes sterile. The repeated treatments 
due to remaining CEL + values led to the conclusion that in these situations the 
mastitis is rebel to treatment. Following these types of tempestuous treatments, 
usually appear bacterial antibiotic-resistant strains. 

Table 6 
Comparative CEL values of milk from the papillary cistern and the glandular 

cistern 

CEL values Percent 
difference 

Glandular cistern  
Nr. of mammas 
examined Papillary 

cistern At the end of 
milking (B) 

At the beginning of 
milking (C) 

A/B 
% 

A/C 
% 

18 77.83±4.13 58.00±6.66 - 134.19 - 
5 78.80±3.76 - 55.00±4.00 - 143.27 

 
From table 6 we make the observation that the CEL + values obtained at 

the analysis of the milk secretion from the papillary cistern are with 34% higher 
than the ones saw at the exam of the secretion obtained from the glandular cistern 
 

Conclusions 
 

The physiological mean of electric conductivity of milk (CEL) obtained from 
3170 measurements at 315 cows was 55.32 ± 0.54 with little variations between 
mammas. 

Comparatively with the CEL physiological value from the first third of 
lactation we saw the growth of the CEL value with 6.16% in the last third of 
lactation, growth generated probable by the “use” of the mamma. 

From 3784 CEL measurements, 12.63% were positive, with values 
between 77.91 ± 1.72 and 81.34 ± 1.20. The average number of CEL positive 
mammas per cow detected as positive, grows at the end of lactation with 34.81% 
(from an average of 1.58 at 2.13 positive mammas per cow detected as positive). 
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From the 276 CEL positive mammas, repeatedly measured at 60 day 
intervals, in three controls, 40.58% were positive at one control, 35.87% at two 
controls and 23.55% at three controls; the anterior mammas were affected more 
frequently than the posterior ones. 
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