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FACTORS OF NATURAL RESISTENCE AT SUBCLINICAL MASTITIS AT THE
ACTION OF LIPOSOMAL DRUG
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The article presents the results of experimental studies on the effect of a new complex liposomal
medicine made on the basis of Hypericum perforatum L. on the indicators of non-specific resistance of
cows suffering from subclinical mastitis.

Studies have shown that the subclinical form of mastitis leads to an increase in phagocytic activity
of blood neutrophils on the background of a decrease in phagocytic number and intensity of
phagocytosis. At the same time, the growth of the content of circulating immune complexes and the
decrease in the level of bactericidal and lysozyme activity of the blood serum was noted. Intracisternal
administration of the drug caused a normalizing effect on the parameters of natural resistance.
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Formulation of the problem and analysis of current research. One of the factors that negatively
affects the growth of milk productivity of cows and the sanitary quality of milk in farms with different
forms of ownership are pathological inflammatory processes in the breast, especially latent.

The subclinical form of mastitis is one of the most common diseases, which according to various
authors accounts for 20 to 80% of all inflammatory processes in the breast. Significant economic losses
caused to dairy cattle due to this pathology are primarily due to reduced milk productivity of cows, culling
of animals (30-35%) and treatment costs [1-3].

In addition to economic losses, the threat is contamination of milk with pathogenic
microorganisms, changes in chemical composition, physical and biochemical properties of milk,
resulting in loss of nutritional value, which affects its quality and biological safety [4, 5]. Feeding
newborn young colostrum from cows with mastitis can lead to gastrointestinal disorders and even their
death.

In the treatment of sick cows in most cases, preference is given to the use of antibiotics and
sulfonamides medicaments by intracisternal administration. The most negative consequence of the use
of antibiotics in the treatment of cows with mastitis is the presence of their residues in the milk, which
worsens its technological.

In recent years, there has been a significant expansion of research on the use of liposomal drugs,
which do not contain antibiotics, prevent the recurrence of the disease and maximize the restoration of
milk productivity. Liposomes are spherical lipid vesicles, which usually include various phospholipids,
specific glycopeptides, and cholesterol, which is a steroid component of almost all cell membranes [7-
8].

The aim of the article. The aim of the work was to study the effect of a liposomal preparation,
made on the basis of St. John's wort (Hypericum perforatum L.), on the indicators of nonspecific
resistance of cows suffering from a subclinical form of mastitis.

Materials and methods. The study was conducted in LLC "Molochni Riky" Brody district of
L’viv region on cows, which on the principle of analogues were divided into two groups: control and
experimental, 7 animals in each. The material for laboratory tests was the blood of clinically healthy
animals and whole milk, in which the number of somatic cells did not exceed 400 thousand/cm? (control
group). The experimental group was formed from animals with subclinical mastitis (SM), the number of
somatic cells in the milk of these animals ranged from 500 thousand to 1 million in 1 cm?®. In samples of
whole milk from cows, the concentration of somatic cells was determined by the viscometry express
method on the analyzer "AMB 1-02". To determine the affected quarter of the mammary gland used 2%
aqueous solution of mastidine.

Cows of the experimental group in the affected quarters of the udder intracisternal three times with
an interval of 24 hours was injected liposomal medicament - the first day 10 cm?, the next two days - 5
cm®. Milk before administration of the medicament was milked by hand, disinfected teat. After
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medicament administration, the mammary gland was massaged from the bottom up for its uniform
distribution. The cows were transferred to manual milking. Half of the therapeutic dose was
prophylactically administered to healthy quarters of the mammary gland.

Liposomal preparation made on the basis of plant raw materials, which is an antibacterial
medicament developed in the laboratory of immunology of the Institute of Animal Biology NAAS.

The composition of the medicament includes: novoimanin - extract with St. John's wort
(Hypericum perforatum L.), vitamins A, D3, E, lecithin, twin. The medicament is active against gram-
positive bacteria, including Streptococcus pyogenes and Streptococcus agalactiae. The anti-inflammatory
effect is due to the presence of flavonoids in the medicament. It has the ability to heal the wound surface
and stimulates tissue regeneration.

For immunological studies, blood was taken from cows from the jugular vein before morning
feeding on the 1st day (before medicament administration) and on the 3-rd and 9-th day after its use.

In heparin-stabilized blood, phagocytosis parameters were determined — phagocytic activity (PA)
and the intensity of polynuclear cells to the daily culture of E. coli (strain VKM-125; Gostev V.S., 1950).
In serum of blood determined bactericidal activity (SBA) to the microbial culture of E. coli (strain VKM-
125; Markov Y.M., 1968); lysozyme activity (SLA) to the daily culture of Micrococcus lysodeikticus
(strain VKM-109) - photonephelometric method (Dorofeychuk V.G., 1968), the content of circulating
immune complexes (CIC) of average molecular weight (Chernushenko E.F, Kogosova P.S., 1981). The
studies were performed according to the methods described in the guide [9].

The obtained digital data were statistically processed using Microsoft Excel software for personal
computers, using conventional methods of variation statistics with the determination of mean values (M),
their quadratic error (m) and the significance of differences by Student's t-test.

Results and discussion. The body's resistance is provided by both specific, and nonspecific
protective factors, and the body's natural (nonspecific) resistance is determined by a complex of cellular
and humoral factors. Phagocytosis is the main mechanism of natural resistance, as well as a necessary
link in the induction and formation of a specific immune response. One of the main links in the body's
natural cellular defense is the phagocytic activity of neutrophilic blood granulocytes.

Studies have shown that the disease of cows in the subclinical form of mastitis leads to changes in
the phagocytosis of neutrophils in the blood of animals (table 1). In particular, higher (47,0+1,78 %
compared to 41,0+1,68%) (P<0.05) phagocytic activity of neutrophilic granulocytes in the blood of sick
cows compared to the control group on the background of reduced phagocytic count (PC) (4,1+0,28 units
compared to 4,5+0,42 units) and the intensity of phagocytosis (PI) in cows with latent inflammatory
process of the breast, which is 16,5% less than in clinically healthy animals.

Table 1. Dynamics of phagocytosis of neutrophils in the blood of cows with subclinical mastitis
(M+£m; n=7)

Control Experimental groups animal
Parameters gr(.)upsI before treatment 3-rd day of 9-tg\ed?r)]/n1;rnorr:) ]tche
anima treatment ginning
treatment
PA, % 41,0+1,68 47,0+1,78* 45,2+1,25 42,0+2,86°
PI, unit 10,6+0,74 8,8+0,56 9,5+0,68 10,5+1,23
PC, unit 4,5+0,42 4,1+£0,28 4,3+0,2 4,3+0,3

Note: In this and table 2: ° — P<0,05 — the probability of differences in animals of this group
compared with the indicators before the introduction of the medicament (1st day of the experiment); *
- P <0,05 - the difference is significant compared to the control group.

The introduction of the study drug to sick cows caused a decrease in blood granulocyte PA. Thus,
on the third day of treatment, the activity of phagocytic cells gradually decreased and this trend persisted
until the end of treatment, which indicates the complete attenuation of the inflammatory response. Along
with this, an increase in phagocytic index and phagocytic number was found, which indicates the
normalizing effect of the medicament on the cellular link of the body's natural resistance.
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Condition research of the humoral link of nonspecific resistance of cows with latent mastitis showed
(table 2) a decrease in the level of intensity of bactericidal activity (34,9+1,77% compared to 43,3+1,2%,
P<0,01) and lysozyme activity of blood serum (21,7+1,29% compared to 28,7+1,38%, P<0,01).

Table 2. Humoral blood protection factors of cows with subclinical mastitis (M+m; n=7)

Control Experimental groups animal
Parameters groups 3-rd day of 9-th dgy f_rom the
animal before treatment treatment beginning of
treatment
SBA, % 43,3+1,2 34,9+1,77** 38,7+1,48* 42,3+1,12°°
SLA, % 28,7+1,38 21,741,29** 26,0+0,98* 27,3%1,18°
CIC, mmol/Il 73,5+2,5 86,5+2,62%* 77,0£1,73 74,7£1,1°°

Note: In this and table 2: ° — P <0,05 — the probability of differences in animals of this group
compared with the indicators before the introduction of the medicament (1st day of the experiment); *
- P <0,05 - the difference is significant compared to the control group.

At the same time, in the serum of cows of the experimental group there was an increase in the
content of circulating immune complexes (86,5+2,62% compared to 73,5+2,5 %, P<0,01), which
indicates a significant antigenic load and accumulation of inflammatory metabolites in their body.

Intracisternal administration of the study medicament to sick animals had a normalizing effect on
the indicators of the humoral part of nonspecific protection. Thus, on the 9-th day of the experiment, an
increase in bactericidal and lysozyme activity of blood serum was registered in animals of the
experimental group, respectively (42,3+1,12% compared to 34,9+1,77%, P<0,01 and 27,3+1,18%
compared to 21,7+1,29%, P<0,05). At the same time in the specified period of researches the
concentration of CIC in blood serum (74,7+1,1 mmol/l against 86,54+2,62 mmol/l, P<0,01) significantly
decreased that testifies to positive influence of components of medicament on the course of the
inflammatory process in sick animals.

Thus, the use of the studied liposomal medicament for the treatment of cows with SM, helps to
restore the disturbed conditions of metabolic homeostasis and normalizes the cellular and humoral links
of non-specific protection, which has a positive effect on the course of the disease.

Conclusion. The disease of cows with subclinical mastitis leads to a statistically significant
increase in phagocytic activity of neutrophils and an increase in the content of circulating immune
complexes against the background of reduced bactericidal and lysozyme activity of serum.

Intracisternal administration of the medicament to sick cows had a normalizing effect on the
indicators of natural resistance. This is evidenced by an increase in phagocytic index and phagocytic
number, bactericidal and lysozyme activity of blood serum, a decrease in the content of CIC and
phagocytic activity of blood granulocytes.

In the future, it is planned to conduct a comprehensive functional study of immunocompetent cells
under the conditions of using a new complex liposomal preparation based on plant raw materials.
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®AKTOPH ITPUPOJHOI PESUCTEHTHOCTI INPU CYBKJITHIYHOMY MACTUTI
3A JI1 JIIMOCOMAJIBHOTI'O ITPEMAPATY
UYenypna B.A.

YV cmammi nagedeni pe3ynvmamu eKcnepuMenmanbHux OOCHIONCeHb Wo00 6NauU8y HOB020
KOMNIIEKCHO20 TNINOCOMANbHO20 HNpenapamy, 6U20mo8leH020 HA OCHO8I 38Ip0O0I0 NpoodipseneHo20
(Hypericum perforatum L.), na nokasznuku Hecneyugiunoi pesucmenmuocmi opeanizmy Kopie, Xeopux
Ha CYOKNIHIYHUL MACTUM.

Hocnioocennsn noxazanu, wo 3axe0pr08aHHs KOpié Ha CYOKIIHIYHY hopmy Macmumy npuzeooums
00 nioBUWEHHs hazoyumapHoi akmueHocmi Hetumpoghinie Kpogi Ha Ml 3HUNCEHHS (azoyumapHo2o
yycna ma inmencusHocmi gpazcoyumosy. Ilpu ybomy y xeopux Kopie KOHCMamo8aHo 3pOCMAHHA BMICHY
YUPKYTIOIOYUX IMYHHUX KOMNJIEKCI8 Ma 3HUNCEHHS Pi6HS OAKmMepuyuoHoi ma Ni30yuMHOi aKmueHoCmi
cupogamku Kposi. IumpayucmepHanvHe 68e0eHHS XBOPUM KOPOBAM OOCHIONCYBAHO20 Npenapamy
CHPUYUHUTIO HOPMANIZVIOUULL 8NJIUE HA NOKAZHUKU NPUPOOHOT pe3UCmeHmMHOCHII.

Kuro4uoBi ci10Ba: KopoBH, CyOKITIHIYHUN MacTHT, KPOB, (haromuTo3, HeUTpodiau, OaKTepuIuIHa,
JT301[UMHA aKTUBHICTb.

®AKTOPHI ECTECTBEHHOM PE3UCTEHTHOCTH IIPU CYBKJIMHUYECKOM
MACTHUTE IO JEMCTBUEM JMIIOCOMAJIbHOI'O IIPEITAPATA
Yenypuas B.A.

B cmamuve npugedenuvl pe3ynomamsi IKCHEPUMEHMANbHBIX UCCIEO08AHUTI OMHOCUMETLHO GIUAHUSL
HOB020 KOMNJIEKCHO20 JUNOCOMANIbHO20 Npenapamd, U320mMO8IeHHO20 HA OCHO8e 36ep000s
npoouvipsasnennoeo (Hypericum perforatum L.), na noxazamenu necneyuguueckou pe3ucmeHmHoCmu
Op2aHU3MA KOPO8, DONIbHBIX HA CYOKTUHUYECKUL MACTUM.

Hccnedosanus nokasanu, umo 3a601e6anue KOpo8 Ha CYOKTUHULECKYIO QOPMY MACMUMA NPUBENO
K NOBBIUEHUIO (Da2oyUMapHoOli aKMUBHOCMU HeUMpOdUI08 KPOBU HA (hOHe CHUINCEHUS (PacoyumapHo2o
yucia u uHmeHcusHocmu gazoyumosa. Ilpu smom y OOIbHBIX KOPO8 KOHCMAMUPOBAHO YEeludeHue
COOEPIAHCAHUSL  YUPKVIUPVIOWUX UMMYHHBIX KOMNIEKCO8 U CHUJCEHUe YPOBHS OAKMepuyuoHou u
JUBOYUMHOU AKMUBHOCMU CbIBOPOMKU Kposu. HMumpayucmepuanvHoe eedeHue OOIbHbIM KOPOBAM
uccnedyemMoeo npenapama npueeno K HOPMATUUpYIowWemy 6IUSHUIO HA NOKA3amenu NpupooHou
PE3UCMEHMHOCTIU.

Knwoueevie cnoea: rkoposvi, cyOKIUHUYECKUN MAcmum, KpoGb, (azoyumos, Heumpoguvl,
baxmepuyuOHas, 1MU30YUMHAS AKMUBHOCMb.
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