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Introduction
The milk gland or udder in cows (glandula 

lactifera) is a specialised skin gland consisting of 
four separate secretory glands or quarters in which 

milk is produced. Each quarter of the mammary 
gland consists of the glandular part and the teat. The 
glandular part or parenchyma has a lobed structure 
containing the mammary alveoli, representing the 
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functional part of the mammary gland responsible 
for milk production. The standard lactation period 
spans from calving to dry-off, typically lasting 305 
days, while the ideal dry period ranges between 50 
to 60 days (Bachman and Schairer, 2003). Cow's 
milk consists of water and dry matter, which is ma-
inly comprised of protein, milk fat and lactose. The 
ratio of these components varies due to factors like 
lactation stage, nutrition, age, milking routine and 
udder health (Tratnik, 1998). A decrease in lactose 
concentration can precede clinical signs of mastitis, 
making its monitoring useful for early detection of 
subclinical mastitis (Havranek and Rupić, 2003). 
Disruption in the chemical composition of milk, as a 
result of mastitis, leads to weaker curdling, poorer 
processing of milk, and a shorter shelf life of the pro-
duct due to higher water content (Harmon, 1994). 

Routine milk screening includes testing for 
the somatic cell count (SCC), or counting the num-
bers of sloughed udder epithelial cells and leuko-
cytes in the blood that play a crucial role in defen-
ding the mammary gland against infections. These 
cells are part of the udder’s innate immune system 
and include leukocytes (neutrophil granulocytes, 
macrophages, and lymphocytes), and a smaller 
number of sloughed epithelial cells (Benić et al., 
2018; Sumon et al., 2020). SCC is a key indicator for 
diagnosing subclinical mastitis and is considered 
the gold standard. Measurement methods for SCC 
include both indirect and direct methods. Indirect 
methods for determining the number of somatic 
cells include: California mastitis test (CMT), Wis-
consin mastitis test (WMT) and Zagreb mastitis test 

(ZMT) (Maćešić et al., 2016). The direct microscopic 
somatic cell count (DMSCC) method is a simple 
and inexpensive technique for enumerating various 
cell types such as lymphocytes, neutrophils and 
macrophages in milk samples, using fluorescence 
cytometry (Dang et al., 2008). 

There are many factors that influence the 
somatic cell count at the individual and herd levels 
(Dong et al., 2013; Tomanić et al., 2024), including 
genetics, age, body condition, housing conditions, 
season, stress, lactation stage, udder anomalies, 
milking hygiene, and inflammatory conditions, 
where a higher SCC is often associated with inflam-
mation caused by bacterial infection (França et al., 
2017; Wollowski et al., 2019; Stocco et al., 2020; 
Lamari et al. 2021). SCC is associated with inflam-
matory processes, both infectious and non-infectio-
us, and can be used as a diagnostic tool to assess 
udder health (Cvetnić et al., 2016; Ivanov et al., 
2016). A high SCC alters the quality and compositi-
on of milk, making it unsuitable for processing and 
safe human consumption (Antunac et al., 1997; 
Sharma et al., 2011; Dos Reis et al., 2013; Kull et 
al., 2019; Stocco et al., 2020).

Pasteurisation can kill most pathogenic ba-
cteria found in milk, though some bacteria can still 
survive, such as Mycobacterium avium, Mycoba-
cterium paratuberculosis, Listeria monocytogenes, 
Bacillus spp. and Clostridium spp. (Grant et al., 
1996; Binderova and Rysanek, 1999; Gunasekera 
et al., 2002; NMC, 2016). Pasteurisation is unable 
to neutralise toxins already released by pathogenic 
microorganisms in milk (NMC, 2016). 

Milk composition Milk from healthy udder Milk from cow affected 
with subclinical mastitis

Milk from cow affected 
with mastitis

SCC (10⁵ ss/mL) <2 2-5 >5

Fat (%) 4.32 4.31 4.08

Protein (%) 3.30 3.34 3.70

Casein (%) 2.70 2.55 2.25

Whey proteins (%) 0.84 1.13 1.35

Serum albumins (%) 0.17 0.24 0.37

Lactose (%) 4.84 4.71 4.41

pH 6.61 6.63 6.80

Chloride (%) 0.09 0.13 0.16

Sodium (%) 0.05 0.09 0.11

Potassium (%) 0.18 0.16 0.13

Table 1. Variations in milk quality in healthy udders and those affected with mastitis (from Alhussien et al., 
2016)
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Zoohygienic conditions in which the animal 
resides also affect the animal’s health (Cvetnić et 
al., 2022). When dairy cows are exposed to condi-
tions that exceed their thermal comfort zone, such 
as high temperatures, relative humidity, solar ra-
diation, air circulation, and precipitation, they expe-
rience heat stress. Heat stress is associated with 
a decline in reproductive performance, milk yield, 
and economic profit (Malek et al., 2013). According 
to several studies (Reneau et al., 1986; Schultz et 
al., 1990; Reents et al., 1995; Skrzypek, 2002; Skr-
zypek et al., 2003; Dakić et al., 2006; Oudah, 2009), 
season is an important factor for variations of the 
number of somatic cells in milk. Variations in SCC 
are present during the change of seasons, where it 
has been found that high ambient temperature and 
humidity lead to an increase in the number of pat-
hogens and a higher incidence of mastitis, especia-
lly in summer and autumn (Rice and Bodman, 1993; 
Harmon, 1994; Khate and Yadav, 2010). 

Dakić et al. (2006) suggest that extreme 
temperatures can have a stressful effect on cows, 
resulting in an increase in the number of somatic 
cells in milk from May to September. However, this 
may not always be the rule, as other researchers 
reported the highest SCC in winter (Dobranić et al., 
2008) or from August to December (Yang et al., 
2013). Other studies have shown that the SCC in-
creases during summer, and decreases during win-
ter (Labhom et al., 1998). Vecht et al. (1989) noted 
a lower SCC during summer compared to autumn, 
with an increase from summer to autumn, and de-
crease during the winter and spring.

The objective of this study was to monitor 
the fluctuations in the number of somatic cells acro-
ss the seasons over a period of two years.

Materials and Methods
This study was conducted on a Holste-

in-Friesian dairy cattle farm located in the munici-
pality of Čapljina, southern Bosnia and Herzegovina. 
The total number of examined animals during the 
study period in 2022 and 2023 ranged from 325 to 
335 animals, depending on the beginning and end of 
the dry period. The average milk yield per cow was 
9,800.75 litres over an average lactation period of 
305 days. Cows were kept in a free-range system in 
four buildings and distributed according to various 
criteria, such as lactation stage, lactation number, 
pregnancy, and milk yield. 

The housing facilities are equipped with 
modern automated equipment for cleaning walking 
surfaces, ensuring regular hygiene and cleanliness 
of the space where the cows live. Additionally, the 
buildings are equipped with a ventilation system 
that allows proper air circulation and maintains op-
timal temperatures and humidity. The water supply 
system is regulated by automatic pumps. Cows are 
fed three times a day with a nutritionally balanced 
diet based on silage, concentrate, hay, and mine-
ral-vitamin supplements.

Lying areas are insulated from the concre-
te flooring using rubber mattresses, subjected to 
regular mechanical washing. After washing, the 
bedding is sprinkled with a mixture of 30% lime and 
70% sawdust. All machinery and equipment used in 
milking parlour are from the manufacturer DeLaval. 
The milking parlour is designed in a herringbone 
configuration with two entrances, each capable of 
simultaneously accommodating up to 16 cows. Prior 
to milking, udders were thoroughly washed with 
warm water. The teats were then dried with a paper 
towel, and immersed in a disinfectant solution, i.e., 

Figure 1. Disinfectants for the cow teat hygiene during milking 
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ficant difference (P<0.05) was found between the 
mean values ​​of somatic cell count by season. The 
group of values ​​marked with different letters (a, b, 
c, d) were statistically significant (P<0.05). During 
measurements, the highest SCC was recorded in 
autumn, followed by summer and spring, while 
winter had the lowest number of somatic cells. Au-
tumn was the season with the highest oscillations 
in SCC, while spring is the season with the lowest 
oscillations in SCC. 

Figure 5 shows the monthly fluctuations 
of SCC throughout the examined period with the 
standard error of the mean. Months with an SCC 
>200,000/mL were identified from July to Decem-
ber in 2022, and from May to October in 2023. 

The results of the two Sample t-test showed 

no statistically significant difference in the somatic 
cell count (P>0.05) during the study period. This 
suggest that there were no significant changes in 
the SCC between these months in different years. 
However, the analysis for May showed a statistically 
significant difference in the SCC (P<0.05) between 
the two study years. 

Finally, Figure 7 provides a monthly view of 
the SCC, sorted from the lowest to highest values 
recorded during the study period. This allows for 
precise monitoring of variations in the SCC over 
different months. January 2023 had the lowest SCC 
of 145,750, while September 2023 had the highest 
SCC of 245,750 during the study period.

Based on data analysis and the application 
of the Two Sample t-test, there was a statistically 
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Figure 4. Mean values of SCC during seasons obtained for 2022 and 2023

0

50.000

100.000

150.000

200.000

250.000

300.000

JA
NUARY 202

2.

FEBRUARY 202
2.

MARCH 202
2.

APRIL 202
2.

MAY 202
2.

JU
NE 202

2.

JU
LY 202

2.

AUGUST 20
22

.

SEPTEMBER 202
2.

NOVEMBER 20
22

.

DECEMBER 202
2.

JA
NUARY 202

3.

MARCH 202
3.

MAY 202
3.

JU
LY 202

3.

SEPTEMBER 202
3.

OCTOBER 202
3.

NOVEMBER 20
23

.

DECEMBER 202
3.

Figure 5. Comparative analysis of the SCC between months in 2022 and 2023 where colors of the columns 
indicate warmer or colder months.
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significant difference (P<0.05) in the mean SCC 
between January 2023 and September 2023.

Discussion
Of the samples analysed, 61.11% had fewer 

than 200,000 somatic cells indicating a healthy 
udder (Skrzypek, 1996; Auldist and Hubble, 1998; 
Barret, 2002). The study found a strong positive 
correlation between SCC and protein levels in milk. 
The increased protein content in milk with a higher 
SCC can be attributed to an increase in the perme-
ability of the udder for large serum proteins during 
early mastitis development. 

Unfortunately, this increase does not affect 
casein, the high-quality main protein in milk, which 
decreases with increasing somatic cells. Instead, it 
raises whey proteins, serum albumin, immunoglo-
bulins, transferrin, and other low-quality proteins 
due to higher vascular permeability. The present 
study shows a significant protein increase in milk 
when somatic cells exceed 200,000/mL, particular-
ly in summer and autumn, affecting cheese produ-
ction quality.

A low-intensity positive correlation was 
identified between SCC and milk fat content, but no 
correlation was seen in the variation of fat content with 
changes in SCC. Conversely, a negative correlation was 
observed between SCC and lactose concentration. The 
decrease in lactose levels in milk corresponding to an 
increase in somatic cells is attributed to the transfer 
of lactose from the mammary gland into the blood-
stream. It is considered that milk containing less than 
4.5% lactose originates from the udder affected by 
the inflammatory process (Antunac et al., 1997). The 
periods with the most significant drop in lactose con-
centration in this study were recorded during the sum-

mer and autumn, when SCC levels were higher. In this 
study, winter had the lowest SCC (172,950), followed 
by spring (185,570.90), summer (219,343.75), and 
autumn with the highest count (223,350).

These results corroborate other studies (Sc-
hultz et al., 1990; Skrzypek, 2002; Dakić et al., 2006) 
that have emphasised the importance of season in 
the variation of the SCC in milk. Their results showed 
that the lowest SCC was recorded in spring, winter 
and summer had intermediate values, while autumn 
had the highest number of somatic cells. Exposure 
to high temperatures in the summer and increased 
humidity in autumn can increase the susceptibility 
of animals to udder infections, resulting in increased 
SCC (Rice and Bodman, 1993). Additionally, Dakić 
et al. (2006) confirmed high levels of somatic cells 
during summer and winter, which they linked to 
extreme conditions such as high humidity in winter 
and high temperatures in late spring and summer. 
However, this study identified high levels of somatic 
cells during summer and autumn, suggesting that 
extreme temperatures may have a stressful effect on 
cows, resulting in an increase in SCC.

SCC exceeded 200,000/mL from July to De-
cember 2022, and again from May to November 2023, 
which partially coincides with Skrzypek et al. (2003), 
who also observed a high number of somatic cells 
in milk from May to September. Olde-Riekerink et al. 
(2007) determined seasonal variations in the SCC in 
Holstein cows, with a significant increase in SCC from 
August to September, likely related to heat stress.

Ivkić et al. (2007) highlighted the significant 
influence of season on SCC. Their analysis showed 
that the highest SCC was recorded during autumn, 
winter, summer and spring, with noticeable diffe-
rences between the seasons, which partially agrees 
with our findings. From that study, it follows that SCC 
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increases mainly during summer and autumn due to 
high temperatures and humidity that lead to tempe-
rature stress. In order to reduce the SCC increase, 
cold drinking water (below 10°C) can be made ava-
ilable to the cows, and the air flow in the buildings 
can be increased by natural and artificial ventilation 
or by creating tunnel ventilation. It is advisable to 
sprinkle water on the cows, ensuring that the udders 
are not soaked. Additionally, all feeders and wate-
ring stations within the facilities should be reloca-
ted to areas devoid of direct sunlight. Introducing 
feeding during the cooler part of the day is crucial. 
Moreover, meals should always be provided fresh, 
as this further mitigates the adverse effects of tem-
perature stress on milk production and milk quality 
in dairy cows. The proportion of concentrated nu-
trients in the meal should be reduced, i.e., reducing 
the energy value per kg of dry matter and increasing 
the supply of non-degradable proteins in the rumen 
(UDP proteins, so-called Bypass proteins). In situati-
ons like these, because of the reduced consumption 
of dry matter per cow, it is necessary to increase the 
supply of minerals, especially Na and P, and vita-
mins, especially A and E.
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Figure 7. Changes in SCC from lowest to highest during study period

Conclusions
Despite the implementation of proper zo-

ohygienic measures and milking hygiene protocols, 
nearly 39% of the examined cows showed signs of 
suspected subclinical mastitis. An increase in SCC 
in milk was associated with higher total protein 
levels and a decrease in lactose content, making 
these parameters useful for diagnosing subclinical 
mastitis. No statistically significant differences in 
total SCC were observed at the annual level or in 
comparation of the same season between years, 
though significant variation was found between sea-
sons in each studied years. Winter had the lowest 
SCC, followed by spring, and summer, while autumn 
recorded the highest SCC. Monthly SCC levels ex-
ceeding 200,000/mL were observed from July to 
December 2022 and from May to November 2023. 
Based on these findings, improvements in zoohy-
gienic conditions and management practices par-
ticularly concerning temperature control, humidity 
regulation, and disinfectant rotation are necessary 
during summer and autumn to achieve optimal ud-
der health and milk quality. 

	> References
	∙ ALHUSSIEN, M., P. MANJARI,  A. A. SHEIKH,  S. M. SEMAN, 

S. REDDI, A. K. MOHANTY, J. MUKHERJEE and A. K. 
DANG (2016): Immunological attributes of blood and milk 
neutrophils isolated from crossbred cows during different 
physiological conditions. Czech J. Anim. Sci. 61, 223-231. 
10.17221/63/2015-CJAS

	∙ ANTUNAC, N., J. LUKAČ-HAVRANEK i D. SAMARDŽIJA 
(1997): Somatske stanice i njihov utjecaj na kakvoću i 
preradu mlijeka. Mljekarstvo 47, 183-193.

	∙ AULDIST, M. J. and I. B. HUBBLE (1998): Effects of mastitis 
on raw milk and dairy products. Austr. J. Dairy Technol. 53, 
28-36.

	∙ BACHMAN, K. C. and M. L. SCHAIRER (2003): Invited 
review: Bovine studies on optimal lengths of dry 
periods. J. Dairy Sci. 86, 3027-3037. 10.3168/jds.S0022-
0302(03)73902-2.

	∙ BENIĆ, M., N. MAĆEŠIĆ, L. CVETNIĆ, B. HABRUN, Ž. 
CVETNIĆ, R.TURK, D. ĐURIČIĆ, M. LOJKIĆ, V. DOBRANIĆ, 

SEASONAL VARIATIONS IN THE SOMATIC CELL COUNT IN COW'S MILK:  A KEY INDICATOR OF MAMMARY GLAND HEALTH

A. ĆUTUK*, K. KARAMATIĆ, P. BEJDIĆ, N. HADŽIMUSIĆ, E. ŠALJIĆ, B. PEHAR AND B. ČENGIĆ



-   CROAT I A N V E T ER IN A RY JOURN A L  |   VOL . 57  NO. 2/2 0 26 -

- 194 -

H. VALPOTIĆ, J. GRIZELJ, D. GRAČNER, J. GRBAVAC and 
M. SAMARDŽIJA (2018): Bovine mastitis: a persistent and 
evolving problem requiring novel approaches for its control - 
a review. Vet. arhiv 88, 535-557. 10.24099/vet.arhiv.0116.

	∙ BINDEROVA, E. and D. RYSANEK (1999): Microbial 
contaminants of milk processed by high-temperature short-
time pasteurization, Veterinarni Medicina-UZPI (Czech 
Republic).

	∙ CVETNIĆ, L., M. SAMARDŽIJA, B. HABRUN, G. KOMPES and 
M. BENIĆ (2016): Microbiological monitoring of mastitis 
pathogens in the control of udder health in dairy cows. Slov. 
Vet. Res. 53, 131-140.

	∙ CVETNIĆ, L., M. SAMARDŽIJA, T. SUKALIĆ, D. LUKAČEVIĆ, 
M. LOLIĆ, G. KOMPES, B. HABRUN, A. BAGARIĆ, Ž. 
CVETNIĆ and M. BENIĆ (2022): Bovine mastitis caused by 
rapid-growth environmental mycobacteria. Vet. stn. 53, 
493-501. 10.46419/vs.53.5.11.

	∙ DAKIĆ, A., N. PINTIĆ, F. POLJAK, A. NOVOSEL, D. STRUČIĆ, 
T. JELEN and V. PINTIĆ (2006): Utjecaj godišnjeg doba na 
broj somatskih stanica u kravljem mlijeku isporučenom na 
tržište, Stočarstvo 60, pp. 35-39.

	∙ DANG, A. K., S. KAPILA, C. SINGH, and J. P. SEHGAL 
(2008): Milk differential cell counts and compositional 
changes in cows during different physiological 
stages. Milchwissenschaft 63,239-242.

	∙ DOBRANIĆ, V., B. NJARI, M. SAMARDŽIJA, B. MIOKOVIĆ 
and R. RESANOVIĆ (2008): The influence of the season on 
the chemical composition and the somatic cell count of bulk 
tank cow’s milk. Vet. arhiv 78, 235-242.

	∙ DONG, F., D. A. HENNESSY and H. H. JENSEN (2013): 
Factors determining milk quality and implications for 
production structure under somatic cell count standard 
modification. J. Dairy Sci. 96, 726. 10.3168/jds.2012-5522.

	∙ DOS REIS, C. B. M., J. R. BARREIRO, L. MESTIERI, M. A. 
DE FELÍCIO PORCIONATO and M. V. DOS SANTOS (2013): 
Effect of somatic cell count and mastitis pathogens 
on milk composition in Gyr cows', BMC Vet. Res. 9, 67. 
10.1186/1746-6148-9-67.

	∙ FRANÇA, M. M., T. A. DEL VALLE, M. CAMPANA, L. P. 
VERONESE, G. NASCIMENTO and J. P. G. MORAIS (2017): 
Mastitis causative agents and SCC relationship with milk 
yield and composition in dairy cows. Arch. Zootech. 66, 45-
49. http://dx.doi.org/10.21071/az.v66i253.2124.

	∙ GRANT, I. R., H. J. BALL, S. D. NEILL and M. T. ROWE 
(1996): Inactivation of Mycobacterium paratuberculosis in 
cows’ milk at pasteurization temperatures, Appl. Environ. 
Microbiol. 62, 631-636. 10.1128/AEM.62.2.631-636.

	∙ GUNASEKERA, T. S., A. SØRENSEN, P. V. ATTFIELD, S. 
J. SØRENSEN and D. A. VEAL (2002): Inducible gene 
expression by nonculturable bacteria in milk after 
pasteurization, Appl. Environ. Microbiol. 68, 1988-1993. 
10.1128/AEM.68.4.1988-1993.

	∙ HARMON, R. J. (1994): Physiology of mastitis and factors 
affecting somatic cell count. J. Dairy Sci. 77, 2103-2112. 
10.3168/jds.S0022-0302(94)77153-8.

	∙ HAVRARNEK, J. i RUPIĆ, V. (2003): Mlijeko od farme do 
mljekare, Hrvatska mljekarska udruga, Zagreb, str. 29-44.

	∙ IVANOV, G. Y., E. BILGUCU, I. V. IVANOVA, A. UZATICI 
and T. B. BALABANOV (2016): Monitoring of the Somatic 
Cells Count for Improving Milk and Dairy Products 
Quality. Scientific Works of University of Food Technologies, 
63, 90-97.

	∙ IVKIĆ, Z., M. KONJAČIĆ, P. MIJIĆ, A. IVANKOVIĆ, A. 
DAKIĆ, V. BULIĆ and Z. LUKOVIĆ (2007): Povezanost nekih 
okolišnih faktora s brojem somatskih stanica u kravljem 
mlijeku, 42. Hrvatski i 2. međunarodni simpozij agronoma, 
str.. 206-207.

	∙ KHATE, K. and B. R. YADAV (2010): Incidence of mastitis in 
Sahiwal cattle and Murrah buffaloes of a closed organized 

herd. Indian J. Anim. Sci. 80, 467-469.
	∙ KULL, E., A. SAHIN, S. ATASEVER, H. UGURLUTEPE and M. 

SOYDANER (2019): The effects of somatic cell count on milk 
yield and milk composition in Holstein cows. Vet. arhiv 89, 
143-154. 10.24099/vet.arhiv.0168.

	∙ LABHOM, R., E. GOTZ, G. LUHOFER, R. G. HESS and H. 
BASTEDL (1998): Factors Influencing the Somatic Milk–Cell 
Count in Dairy Cows. Influence of Bacteriological Findings, 
Stage and Number of Lactation, Milchwissenschaft 53, 63-66.

	∙ LAMARI, I., N. MIMOUNE and D. KHELEF (2021): Effect 
of feed additive supplementation on bovine subclinical 
mastitis. Vet. stn. 52, 445-10.46419/vs.52.4.12.

	∙ MAĆEŠIĆ, N., G. BAČIĆ, K. BOŽIĆEVIĆ, M. BENIĆ, T. 
KARADJOLE, N. PRVANOVIĆ BABIĆ, M. LOJKIĆ, M. 
EFENDIĆ, I. BAČIĆ and M. PAVLAK (2016): Assessment of 
the Zagreb mastitis test in diagnosis of subclinical mastitis 
in dairy cattle. Vet. arhiv 86, 475-485.

	∙ National Mastitis Council (NMC) (2016) Human health risks 
associated with high somatic cell count milk. Available 
at: https://www.nmconline.org/wp-content/uploads/2016/.

	∙ OLDE-RIEKERINK, R.G.M., H. W. BARKEMA and H. STRYHN 
(2007): The effect of season on somatic cell count and the 
incidence of clinical mastitis. J. Dairy Sci. 90, 1704-1715. 
10.3168/jds.2006-567.

	∙ OUDAH, E. Z. M. (2009): Non-genetic factors affecting 
somatic cell count, milk urea content, test-day milk yield 
and milk protein percent in dairy cattle of the Czech 
Republic using individual test-day records. Livest. Res. Rural 
Dev.21, 71. 10.21608/jappmu.2009.119192. 

	∙ REENTS, R., JAMROZIK, J., SCHAEFFER, L.R. and J. C. M. 
DEKKERS (1995): Estimation of genetic parameters for test 
day records of somatic cell score. J. Dairy Sci. 78, 2847-
2857. 10.3168/jds.S0022-0302(95)76915-6.

	∙ RICE, D. N. and G. R. BODMAN (1993): Broj somatskih 
stanica i kvaliteta mlijeka, NebGuide. Available at: http://
ianrapubs.unl.edu/dairy/g1151.htm.

	∙ SCHULTZ, M. M., L. B. HANSEN and G. R. STEUERNAGEL 
(1990): Variation of milk, fat, protein and somatic cells for 
dairy cattle. J. Dairy Sci. 73,484-493. 10.3168/jds.S0022-
0302(90)78696-1

	∙ SHARMA, N., SINGH, N. K. and M. S. BHADWAL (2011): 
Relationship of somatic cell count and mastitis: An 
overview, Asian-Australasian J. Anim. Sci. 24, 429-
438. 10.5713/ajas.2011.10233.

	∙ SKRZYPEK, R. (1996): Update on mastitis. World Jersey 
Newsl. 1, 2–5.

	∙ SKRZYPEK, R. (2002): Somatic cell count in bulk tank milk 
in relation to management and technological factors. Med. 
Wet. 58, 632–635. (In Polish). 

	∙ SKRZYPEK, R., H. KAMIENIECKI, J. WÓJCIK and A. 
KWIATEK (2003): Factors affecting cell count in milk 
produced in the area of West Pomerania. Roczniki Naukowe 
Zootechniki, Suppl. 17, 905–908. 10.1111/j.1439-
0442.2004.00611.x.

	∙ STOCCO, G., A. B. SUMMER, C. CIPOLAT-GOTET, L. 
ZANINI, D. VAIRANI, C. DADOUSIS and A. ZECCONI 
(2020): Differential somatic cell count as a novel indicator 
of milk quality in dairy cows. Animals 10, 753. 10.3390/
ani10050753.

	∙ SUMON, M. R., S. PARVIN, A. EHSAN and T. ISLAM (2020): 
Dynamics of somatic cell count and intramammary infection 
in lactating dairy cows. J. Adv. Vet. Anim. Res. 7, 314-319.  
10.5455/javar.2020.g423.

	∙ TOMANIĆ, D., M. SAMARDŽIJA, N. KLADAR, M. PEĆIN, Z. 
RUŽIĆ and Z. KOVAČEVIĆ. (2023): Assessment of antibiotic 
use patterns in bovine mastitis treatment in the dairy sector 
in Serbia. Reprod. Domest. Anim. 58, 1756-1765. 10.1111/
rda.14494.

	∙ TRATNIK, LJ. (1998): Mlijeko – tehnologija, biokemija i 

SEASONAL VARIATIONS IN THE SOMATIC CELL COUNT IN COW'S MILK:  A KEY INDICATOR OF MAMMARY GLAND HEALTH

A. ĆUTUK*, K. KARAMATIĆ, P. BEJDIĆ, N. HADŽIMUSIĆ, E. ŠALJIĆ, B. PEHAR AND B. ČENGIĆ

https://www.nmconline.org/wp-content/uploads/2016/
https://doi.org/10.5713/ajas.2011.10233


- 195 -

-   CROAT I A N V E T ER IN A RY JOURN A L  |   VOL . 57  NO. 2/2 0 26 -

mikrobiologija, Hrvatska mljekaraska udruga, Zagreb. str. 
13-19.

	∙ VECHT, V., H. J. WISSELINK and P. R. DEFIZE (1989): Dutch 
national mastitis survey. The effect of herd and animal 
factors on somatic cell count. Neth. Milk Dairy J. 43, 425-
435.

	∙ WOLLOWSKI, L., S. BERTULAT, A. KOSSATZ and W. 
HEUWIESER (2019): Diagnosis and classification of clinical 

and subclinical mastitis utilizing a dynamometer and a 
handheld infrared thermometer. J. Dairy Sci. 102, 6532–
6539. 10.3168/jds.2018-15509.

	∙ YANG, L., Q. YANG, M. YI, Z. H. PANG and B. H. XIONG 
(2013): Effects of season changeand parity on row milk 
composition and rilated indices in Chinese Holstein cows 
in northern China. J. Dairy Sci. 96, 6863-6869. 10.3168/
jds.2013-6846.

	> Dinamika promjene broja somatskih stanica 
u mlijeku krava kao indikator zdravlja mliječne 
žlijezde
Amel ĆUTUK1* (dopisni autor), amel.cutuk@vfs.unsa.ba; Kristijan KARAMATIĆ2; Pamela BEJDIĆ3;  
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1 Department of Clinical Sciences, Faculty of Veterinary Medicine University of Sarajevo,  
71000 Sarajevo, Bosnia and Herzegovina
2 Vita-Vi Dairy Farm, 88300, Čapljina, Bosnia and Herzegovina
3 Faculty of Veterinary Medicine, University of Sarajevo, 71000 Sarajevo, Bosnia and Herzegovina;

Procjena broja somatskih stanica (SCC) za 
cijelo stado ili pojedinačne krave omogućuje učin-
kovito praćenje zdravlja mliječnih žlijezda. Analizom 
SCC-a moguće je identificirati subkliničke slučajeve 
mastitisa koji se ne manifestiraju vidljivim kliničkim 
znacima na vimenu ili promjenama u mlijeku. Istra-
živanje je provedeno na suvremenoj mliječnoj farmi 
holštajn-frizijske pasmine, u općini Čapljina. Ukupan 
broj krava uključenih u istraživanje tijekom 2022. 
i 2023. godine iznosio je između 325 i 335. Uzorci 
mlijeka konzervirani su azidiolom i transportirani u 
laboratorij. Kakvoća mlijeka procijenjena je pomoću 
SCC-a u mlijeku korištenjem fluoro-opto-elektron-
ske metode i analizom sadržaja masti, proteina i 
laktoze. Uređaji korišteni u studiji bili su CombiFoss 
6200 – MilkoScan FT i Fossomatic FC 6000. Utvrđe-
na je jaka pozitivna korelacija između SCC i proteina 

mlijeka, ali ne i mliječne masti. Dodatno, utvrđena 
je značajna negativna korelacija između SCC-a i lak-
toze. Nije bilo značajne razlike u SCC između 2022. 
i 2023. godine, iako je postojala značajna razlika 
s obzirom na godišnja doba unutar proučavanih 
godina. Zima se ističe kao godišnje doba s najma-
njim SCC, a slijede proljeće, ljeto i jesen s najvećim. 
Jesensko razdoblje je pokazalo najveće oscilacije u 
SCC-u, dok ih je u proljeće bilo najmanje. SCC preko 
200.000/mL javljao se od srpnja do prosinca 2022. i 
od svibnja do studenog 2023. Zoohigijenske uvjete i 
mjere higijene mužnje treba dodatno prilagoditi ljeti i 
u jesen da bi se održali poželjni standardi postignuti 
zimi i u proljeće.

Ključne riječi: krava, broj somatskih stanica, 
mastitis, mlijeko, godišnje doba, oscilacije.
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