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MILK ANALYSIS BY FLOW CYTOMETRY
TO IDENTIFY SUBCLINICAL MASTITIS

Subclinical mastitis in cows is an expensive disease that is difficult to
detect without special tests for diagnosis. The number of somatic cells (SCC)
in milk is used as an important indicator of the udder health since SCC are
parts of the innate immune system and are involved in protecting the
mammary glands from infection.

The aim of our study was determined whether it is possible to identify
subclinical mastitis in cattle at an early stage by a simple and fast flow cytometric
method, and then presume the main cell populations in flow cytometric dot plots
and, with these, to elaborate a method of mastitis prognostics. As a result of the
microscopic method, three samples with contagious infection were identified. It
was shown that milk from cows with mastitis contained populations of cells
accompanying inflammation (suspected macrophages, granulocytes) that can be
detected using frontal light scattering (FS) and right signals (SS).

Methods. Samples of milk were collected from 20 cows. Centrifugation
was performed to isolate cells from milk, and fat was removed using filter
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paper. Microscopy of cow milk cells was performed to exclude debris in the
samples. After preparation, the milk cells were incubated with propidium
iodide (PI), which differs between viable and non-viable cells. This procedure
made it possible to localize cell types in a flow cytometry dot plot and to
differentiate between viable and non-viable somatic cells. Also, in order to
show the percentage of cell apoptosis in milk samples, we used Annexin

V-fluorescein isothiocyanate.
Result.
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Figure 1. Graphs of a typical experiment for determining apoptosis and
necrosis of milk cells with subclinical mastitis of cows, where V-living
cells (EGFP- / EtBr -) are presented, V-AP cells (EGFP +/ EtBr -) in

early apoptosis; AP-N in late apoptosis (EGFP +/ EtBr +) and cells
during necrosis (EGFP- / EtBr +)
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Necrotic cells SCC in a cow without mastitis was 24% compared to 67%
in cows with mastitis. The number of apoptotic SCC in a cow without mastitis
was 33% compared to 12% in cows with mastitis (Figure 1).

As a result, we can conclude that apoptosis is closely related to the
functionality of neutrophils and macrophages [Van Oostveldt et al., 2002;
Piepers et al., 2009] and plays a key role in the defense against invading
pathogens and physiology of the inflammatory response [Boutet et al., 2004;
Mehrzad et al., 2004]. The viability of milk cells only slightly and
reproducibly decreased at various stages of washing and centrifugation, which
clearly excludes the possibility that the wide range of somatic cell viability
observed in this study is caused by sample processing. These various studies
suggest that the viability of milk cells varies and depends on the status of the
infection [Boutet et al., 2004; Mehrzad et al., 2004], the start time of infection
[Sladek et al., 2005], as well as ratios and lactation [Van Oostveldt et al.,
2001; Mehrzad et al., 2002].

Conclusions.

1. Apoptosis and necrosis of somatic cells make it possible to better assess
the state of immune homeostasis, and that should be considered when
diagnosing diseases.

2. The determination of the number of events of phagocytes by the
mammary gland of cows allows a more objective assessment of the state of
local immunity of the udder in the norm and in the event of a pathology.

3. Cell populations present in milk change during the development of
inflammation and mastitis.

4. A heterogeneous population of cells may also be present in cows with a
subclinical course of mastitis.

5. Flow cytometry of milk screening can serve as a diagnostic and
prognostic criterion in monthly studies of all cows in the dairy herd to
diagnose inflammation and predict the development of subclinical mastitis.

6. Correct cell monitoring can reduce the percentage of clinical outbreaks
of mastitis, and help to avoid the culling of milk and cows.
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Onumyk M.B.
cmyoenm,
JIBH3 «llpuxapnamcovkuil HayioHanbHUull yHigepcumem
imeni Bacunss Cmeganuray

AJIBEHTUBHA ®PAKIIA ®J1IOPU M. IBAHO-®PAHKIBCBK

OcTaHHIM YacoM 3pOCTaHHS KUTBKOCTI aJBEHTHUBHUX BHUIIB € BEIHUKOIO
PoOJIEMOI0 PO3BHUTKY ypOaHOGhIOp. 3HAHHS BUIOBOTO CKJIANy aaBEHTHUBHOI
¢pakmii, OiOJOTIYHI Ta [EHOTHUYHI OCOOJHMBOCTI WX BHUJIB, MIrpaliiHi
MOXJIMBOCTI Ta 3MaTHICTh JO HaTypaii3allii B JaHHX YMOBaX JOTIOMOXXYTh
BH3HAYUTH TCHIEHIIIT PO3BUTKY ypOaHO(IIOpH, a TAKOXK 3B’SA30K ii 3 IHITUMHU
(d1opaMu Ta HACIHIJKU 3arajbHOTO MPOLECY aHTPOIIOTECHHOI TpaHCQOopMarlii



