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The article contains the experimental studies of the liposomal drug based on plant raw
materials — hypericum (Hypericum perforatum L.) effect on the intensity of oxidative modification
of proteins (OMP) in the blood and milk of cows with subclinical mastitis. Studies have shown
that cows with signs of subclinical form of mastitis in the serum have an increase in the content
of aldehyde-derived OMP5;, and ketone-derived OMP 3, respectively, 1.3 and 1.2 times relative
to similar indicators in healthy animals. In the milk of sick cows, the content of derivatives OMP3,
and OMP,;, was1.99 and 2.29 times higher, respectively, than in animals of the control group. At
the beginning of the study sick cows’ milk was recorded a significantly low value of the activity of
the enzymatic link of antioxidant protection — superoxide dismutase. At the same time, a 2.6-fold
(P<0.001) increase in the number of somatic cells was noted compared to their number in the milk
of clinically healthy cows. Intracisternal injection of liposomal drug to cows caused a decrease in
the intensity of oxidative processes. In the blood of sick cows the content of aldehyde derivatives
OMP;;, on the 9 day of the experiment was 23.1% (P<0.05) less than before the drug, and in
milk the content of OMP3,, decreased by 61,8% (P<0.01). Similar changes were observed with
respect to the level of ketone derivatives. In particular, on the 9th day of the experiment, the content
of OMP 3, decreased by 11.7% (P<0.05) compared with its value in the blood of sick animals before
the introduction of the study drug, and in milk it decreased by 64.2% (P<0.01). During the treatment
on the 9™ day of the experiment, the number of somatic cells in milk decreased by 41.8% (P<0.01).
In the course of treatment on the 3 and 9" day there was a tendency to increase superoxide
dismutase activity in the milk of sick cows compared with the beginning of the experiment. Thus,
intracisternal injection of liposomal drug to cows with subclinical mastitis leads to a decrease
in aldehyde and ketone derivatives of proteins oxidative modification in serum and milk. At the
same time, an increase in the activity of the enzymatic link of antioxidant protection and a de-
crease in the number of somatic cells in the milk of cows were recorded.
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The problem of cattle mastitis in Ukraine is defined
by researchers as the main issue of the livestock in-
dustry. Because ofthe widespread spread of udder
diseases among cows, dairy farming and processing
industry suffer significant economic losses due to re-
duced dairy productivity, deteriorating quality of milk
and dairy products [11].
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Milk undergoes significant physicochemical changes
during mastitis which seriously affects the technological
processes of its processing into dairy products, espe-
cially reducing their quality [10].

Any pathological processes in the body are accom-
panied by the activation of free radical processes in the
tissues and organs of a sick animal. Free radicals in-
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clude compounds that contain unpaired electrons and
have a much greater reactivity to their non-radical coun-
terparts [8, 13]. All functionally important free radicals
that are formed in the body contain oxygen.

These compounds are combined by the term “reactive
oxygen species” (ROS). The main forms of ROS gener-
ated in a living organism are: superoxide radical, hydroxyl
radical, nitric oxide, peroxyl radical, hydrogen peroxide
and others. The main forms of ROS are primarily normal
components of cellular metabolism and perform certain
biological functions. Their reactive aggressiveness is re-
strained by a powerful antioxidant system. However, with
the development of pathological processes, this balance
is disturbed in the direction of uncontrolled synthesis of
ROS, which ends with the formation of oxidative stress.

It is established that under conditions of oxidative
stress and excessive ROS generation, the processes of
proteins uncontrolled modification develop, causing pro-
tein fragmentation, their denaturation, as well as the for-
mation of primary amino acid radicals, which then enter
into secondary interaction with neighboring amino acid
residues. All these in totalcreate a difficult situation of the
damaging effect of ROS on protein macromolecules. This
leads to the loss of proteins biological activity and disrup-
tion of metaboalic, in particular regenerative processes [4].

In view of the various functions of proteins in ani-
mals, as well as taking into account the data of literature
sources on the primary damage of protein molecules
ROS [1, 6], the study of peroxidation processes, es-
pecially proteins, is important.

Destruction of cellular proteins in the process of oxi-
dative modification of proteins (OMP) in proteosomes
leads to cell death [12], i.e. a direct link between the pro-
cesses of OMP and many diseases is established [15].
It is believed that the level of OMP compared to the level
of lipid peroxidation (LPO) is a more informative marker
of the presence of oxidative stress in the body [16].

Both LPO and OMP are normal functional process-
es in the body that involve vital functions. Moreover, the
processes of OMP are largely associated with protec-
tive and adaptive reactions of the organism. However,
the violation of protective reactions leads to a decrease
in the body’s resistance. Thus, oxidative modification of
proteins plays a key role in the molecular mechanisms
of oxidative stress, which is an important part of many
pathological processes in the body in various diseases
and requires further study. The aim of the study was to
determine the effect of liposomal drug on the intensity
of oxidative modification of proteins in blood and milk,
as well as on superoxide dismutase activity in the milk
of cows with subclinical mastitis.

Materials and Methods

We hereby declare all ethical standards have been
respected in the preparation of the submitted article.
Permission to use animals approved by the State

Agrarian and Engineering University in Podillya in ac-
cordance with the European Convention for the Pro-
tection of Vertebrate Animals used for experimental
and other scientific purposes.

Experimental studies were conducted at LLC “Lany-
Vinkovechchyna” (Khmelnytsky region) on cows which
were divided into two groups: control (healthy animals)
and experimental, 7 animals in each group, based on
the analogue’s principle. The experimental group was
formed from animals with subclinical mastitis (CM) [2].

Subclinical mastitis was determined by the reaction
of secretion from each quarter on a milk control plate
with 2% solution of mastidine. Cows of the experimen-
tal group in the affected quarters of the udder were
injected intracisternally liposomal drug three times with
an interval of 24 hours — the first day 10 cm?3, the next
two days — 5 cm3. Before the drug injection cowswere
milked by hand, the teats were disinfected. After drug in-
jection, the udder was massaged from the bottom to the
top for its even distribution. The cows were transferred
to manual milking. Half of the therapeutic dose was pro-
phylactically injected to healthy quarters of the udder.

A liposomal drug made on the basis of plant raw
materials is an antibacterial preparation developed in
the laboratory of immunology of the Institute of Animal
Biology NAAS. The composition of the drug: novo-
imanin — extract from Hypericum perforatum L., vita-
mins A, Ds, E, lecithin, twin. The drug 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 drug.
It has the ability to heal the wound surface and stimu-
lates tissue regeneration [3].

For biochemical studies, cows were bled from the jug-
ular vein before morning feeding on the 1st day (before
drug injection), on the 3 and 9" day after its use.

The level of oxidative damage of proteins was eval-
uated by the content of aldehyde (OMP3;,) and ketone
derivatives (OMP,,) of oxidative modification of proteins
in reaction with 2,4-dinitrophenylhydrazine [7]. Super-
oxidedismudase activity in cows’ milk was determined
by the method described by E. E. Dubinina [5].

To control the recovery of milk quality, we used the
analyzer AMB 1-02 designed to measure the condi-
tional milk stickiness and calculate the concentration
of somatic cells in it [9]. Statistical data processing was
performed using Microsoft Excel software.

Results and Discussion

Free radicals with high reactivity are formed as a re-
sult of metabolic transformations of substances under
the action of pathogenic factors in the body of animals.
Formed in the body, they interact with the components
of the cell, cause damage to cell membranes, thus
accompanying the development of the pathological
process. Protein degradation is a more reliable mark-
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er of oxidative tissue damage than lipid peroxidation
products (LPO) because protein oxidative modification
(OMP) derivatives are more stable.

As a result of our research, it was found that before
treatment animals with signs of mastitis have blood
content of oxidative modification of proteins, namely:
aldehyde-derived OMP;;, and ketone-derived OMP 43,
thatis 1.3 and 1.2 times higher than the blood of con-
trol cows groups (table 1). The introduction of the stud-
ied liposomal drug caused a decrease in the intensity
of oxidative processes, as indicated by a decrease of
23.1% (P<0.05) of aldehyde derivatives OMP;, in the

experimental group cows blood on the 9" day of the
experiment than before the introduction of liposomal
drug. Similar changes were observed with respect to
the level of ketone derivatives. Thus, on the 9" day
of the experiment, the content of OMP,3, decreased
by 11.7% compared with the value of this indicator
in the blood of sick animals before the introduction
of the study drug (P<0.05). These data indicate the
inhibitory effect of the components of the studied lipo-
somal drug on the intensity of oxidative modification
of proteins in the blood of cows with subclinical mas-
titis [14].

Table 1. The content of aldehyde and ketone starting oxidative modification of proteins in the serum of cows (M+m; n=7)

Parameters Control group

Experimental group

" o
before treatment 31 day of treatment SRy e i el
of treatment
OMPs7,, . 21.34+1.64 27.46+1.23* 24.53+2.05 21.45+1.96*
nmol/mg protein
OMPaso, 32.18+1.32 38.65+2.08* 37.6+2.06 32.92+2.35*

nmol/mg protein

Note. * — P<0.05 — probability in animals of this group compared to the indicators before drug injection (1t day of the experiment);
** — P<0.05 — the difference is significant compared to the control group data.

Research has shown that before treatment cows
with signs of mastitis have the content of derivatives
OMP3;, and OMP 3, in milk 1.99 and 2.29 times higher
compared with similar indicators of cows in the control
group (table 2).

The content of both aldehyde and ketone derivatives
of oxidative modification of proteins in cows’ milk proba-
bly decreased in the dynamics of treatment, which is
also an important diagnostic indicator of normalization of
the intensity of oxidation processes and confirms the ef-
fectiveness of the study drug. Thus, the content of alde-
hyde derivatives OMP3,, in the milk of the experimental
group cows on the 3 and 9" day of the experiment was
36.8 and 61.8% (P<0.01), respectively, less than before

the drug injection. Similar changes were observed with
respect to the level of ketone derivatives. In particular,
on the 3 day of the experiment, the content of OMP 3,
in milk decreased by 40.6%, and on the 9" — by 64.2%
(P<0.01) compared with the value of this indicator in sick
animals before the introduction of the study drug.

On the 34 and 9" day during treatment, there is a ten-
dency to increase superoxide dismutase activity in the
milk of the experimental group animals compared with
the indicator at the beginning of the experiment. The ob-
tained results confirm that the components of the drug
cause a regulatory effect on the intensity of oxidation
and maintenance of pro- and antioxidant balance in
the body of sick cows.

Table 2. The content of derivatives of oxidative modification of proteins and superoxide dismutase activity in cow’s milk (M+m; n=7)

Parameters Control group

Experimental group

9 day from the beginning
rd

before treatment 31 day of treatment of treatment
OMPsro, 7.78+1.84 15.4742.25% 10.12+1.54 6.25+1.16"
nmol/mg protein
OMPug, . 6.14+1.72 14.06£2.08** 8.65:1.43 5.32+0.96"
nmol/mg protein
SOD, 11.96+1.86 11.84+2.34 12.3411.65 13.47+1.85

unit of action/mg min.

Note. In this and the next table * — P<0.01 — probability in animals of this group compared to the indicators before drug injection
(1t day of the experiment); ** — P<0.001 — the difference is significant compared to the control group data.
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Before treatment a significant increase in the num-
ber of somatic cells of 2.6 times (P<0.001) is observed
in the milk of the experimental animals group, compared
with clinically healthy animals, which is associated with
the subclinical form of mastitis (table 3). The introduc-
tion of the studied liposomal drug revealed a decrease
in the number of somatic cells from the third day of treat-
ment, and on the 9" day of the experiment the number

Table 3. The content of somatic cells in the milk of cows (M+m; n=7)

of somatic cells in the secretion of the mammary gland
of the experimental group cows was lower by 41.8%
(P<0.01) than in the beginning of the experiment, and
differences compared to animals in the control group
were not significant. These data indicate a normaliz-
ing effect of the study drug components on the content
of somatic cells in the milk of cows suffering from a sub-
clinical form of mastitis.

Experimental group

Parameters Control group N _—
before treatment 3rd day of treatment E day;ﬁ?;;?;:ﬁ?mnmg
SC, - . .
thousand/cm? 259.3+40.05 667.9+64.9 573/7+52/08 388/7+44/97

Thus, the use of liposomal drug contributed to a pro-
longed decrease in the intensity of oxidative processes,
as well as the number of somatic cells in milk, due to
both normalizing and stimulating effect of drug compo-
nents on the activity of these protective mechanisms
in cows suffering from subclinical mastitis.

Conclusion

Intracisternal injection of the studied liposomal drug
to animals led to a decrease in the content of products
of oxidative modification of proteins (P<0.05-0.01). At the
same time, the use of the drug caused a decrease in the
number of somatic cells in the milk of cows by 41.8%
(P<0.01) with a simultaneous increase in superoxide
dismutase activity compared to pre-treatment values.

Prospects for Further Research

Itis planned to conduct a comprehensive functional
study of immunocompetent cells, under the conditions
of using a new complex liposomal drug in the treatment
of cows with a clinical form of mastitis.
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Bnnue ninocomanbHOro npenapary Ha iHTEHCUBHICTb nNpoueciB OKUCHOI moaudikauii npoTeiHiB
3a cy6KniHiYHOro MacTuTy KopiB
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2lncTuTyT Gionorii TBapmMH HAAH,

Byn. B. Ctyca, 38, m. JlbBiB, 79034, YkpaiHa

3[1bBIBCbKWUIA HAUOHANbHWUIA arpapHUn yHIBEPCUTET,

Byn. Bonognmupa Benukoro, 1, M. [lybnsiHu, XKoBkiBcbkuin p-H, JIbBiBcbka 0bn., 80381, YkpaiHa

HaBepeHi pesynstati ekcnepMMeHTanbHUX AOChiaXeHb BMMBY MiNocoManbHOro npenapary, BUrOTOBMEHOro Ha OCHOBI poc-
TNIVHHOT CMPOBUHM, 3Bipoboto NpoaipsasneHoro (Hypericum perforatum L.), Ha iHTEHCMBHICTb NPOLIECIB OKUCHOT MoAamndikaLii npoTeiHiB
(OMIM) y kpoBi Ta MornoLi KOpiB, XBOPUX Ha CyBkniHi4YHY hopMy MacTuTy. [ocnigkeHHst nokasanu, Lo Y KOpiB 3 03HaKaMu CyOKMiHIYHOT
dopmMM MacTuUTy B CMpPOBAaTLL KPOBi KOHCTATOBaHO MiABULLEHHS BMICTY anbaerigonoxigHux OMIs,i keToHonoxigHux OMI,;, — Bigno-
BigHO, B 1,3 i 1,2 pasa w040 aHanoriYHnx NokasHUKIB y 300poBMX TBApUH. [pu LbOMy y MoroLi XBOpux kopiB BMICT noxiaHux OMTs,,
Ta OMIM,3, 6yB B 1,99 i 2,29 pa3a 6inbLuni, HiX y TBAPUH KOHTPOILHOI rpynu. Ha noyaTky AocnigKeHHs1 y MoroLi XBopux KOpiB 3adik-
COBaHO BipOriHO HW3bKe 3HAYEHHsI NOKa3HWKa aKTUBHOCTI EH3VMHOI NaHK1 aHTUOKCUAAHTHOIO 3aXMCTy — CyNnepoKCUaAMCMYyTasm.
BopHouac koHcTaToBaHo 36inblweHHs y 2,6 pasa (P<0,001) KinbkoCTi COMaTUYHMUX KMITUH MOPIBHSAHO 3 iX KiMbKICTIO Y MOSOL KIiHiYHO
300pOBUMX KOPIB. IHTpauncTepHanbHe BBEAEHHS KOpOBaM NiNocoManbHOro npenaparty CnpUYMHANO 3HMKEHHS iHTEHCUBHOCTI OKMC-
HMX NpoLeciB. Y KPOBi XBOPUX KOPIB BMICT anbaerigHux noxigHux OMI,;, Ha 9-Ty o6y ekcnepumeHTy 6yB Ha 23,1% (P<0,05) meH-
LMK, HXX A0 novaTKy BBEAEHHsI npenapary; B moroui BMicTOMI 3, 3MeHwWwmBest Ha 61,8% (P<0,01). AHanorivHi 3MiHM KOHCTaTOBaHO
LLOAO PiBHSI KETOHOBMX NOXiAHWX. 30KpemMa, Ha 9-Ty 400y ekcnepumeHTy BMiCT OMI 3, 3HM3MBCS Ha 11,7% (P<0,05) nopiBHsAHO 3 1loro
3HAYEHHSIM y KPOBi XBOPWX TBapviH A0 BBEAEHHS AOCHiAKyBaHOro npenapary, a B MomnoLi ctaB MeHWwuM Ha 64,2% (P<0,01). 3a npo-
BeAEHOro NikyBaHHSA Ha 9-Ty 0Oy eKCNepuMEHTY KiNlbKiCTb COMATUYHUX KNITUH y Moroui 3Hm3unack Ha 41,8% BigHOCHO noyaTky
pocnigy (P<0,01). Y npoueci nikyBaHHst Ha 3- i 9-Ty 406U BUSIBNEHO TEHAEHLO A0 NiABULLEHHS CYNEPOKCUAANCMYTa3HOT akTUBHOCTI
y MOJSIoLi XBOPUX KOPiB MOPIBHSHO 3 NoKa3HWKamMu Ha noyatky gocnigy. OTxe, iHTpauMcTepHanbHe BBeAEHHS NinocoMaribHOro npe-
naparty KopoBam, XBOPUM Ha CyOKMiHIYHY hOpMy MacTuTy, NPpU3BOAUTL A0 3HWXKEHHS anbAerigHUX Ta KETOHOBUX MOXiLHUX OKUCHOT
moaumdikauii NpoTeiHiB y cuposaTui KpoBi Ta monoui. MNpu LuboMy 3adikcoBaHO MNiABULLEHHS aKTUBHOCTI €H3UMHOI JTaHKN aHTUOKCK-
OAHTHOrO 3aXMUCTY Ta 3HUXKEHHS KINbKOCTi COMaTUYHMX KMNiTUH Y MOMOLi KOpiB.

KnouyoBi cnoBa: kopoBu, CyOKNiHIYHMIA MaCcTUT, COMaTUYHI KNITUHK, OKUCHA MoauMdikalisi NpoTeiHiB, ninocoMansHWin npenapat
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