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Postpartum endometritis is one of the most widespread pathologies in

OPEN ACCESS animal husbandry. They often occur on the background of exposure on animals
stress factors, microclimate disorders, complete feeding, which is accompanied
by decrease of the resistance, leads to increasing morbidity, etc. The aim of the
research is to develop a method of prevention of postpartum endometritis in
Krasochko P., Snitko T. Acellular probiotics cows using cell-free probiotics "Bacinil" and "Lactimet" with 4 % suspension

and asparagic acid in the prevention of aspartic acid. Complex use of integrated cell-free probiotics "Bacinyl" and

of postpartum endometritis in cows. Nau- "Lactimet" with 4% suspension of asparagic acid for the prevention of postpartum
kovyj  visnyk veterynarnoi' medycyny, endometritis in doses of 7.5 and 10 ml each at 3-fold use once a day for 3 days in
2020. Ne 2. PP. 14-20. a row allowed to obtain 100% preventive efficacy. The mechanism of action of
probiotic "Bacinil" is based on the high activity of components of its composition
- immunostimulants (lipopolysaccharides), bacteriocins and enzymes, probiotic
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Complex application of probiotics and aspartic acid increases their bacteriostatic
activity, which allows more actively suppress the proliferation of pathogenic and
opportunistic microflora, complicating the flowing of postpartum endometritis;
doi: 10.33245/2310-4902-2020-160-2-14-20 promotes liquefaction of exudate accumulated in the uterine cavity due to
enzymes included in probiotic "Bacinil"; leads to activation of local immunity of
endometrial tissues due to immunostimulating activity of components of "Bacinil"
and "Lactimet" probiotics; creation of low pH level in the uterine cavity due to
aspartic acid and biosynthetic lactic acid.
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Problem statement and analysis of resent
research. The industrial animal husbandry is ac-
companied by an increased incidence of mastitis,
endometritis, limb diseases, the pathology of respi-
ratory and fermentation organs, etc. They occur on
the background of the impact on animals of stress
factors, microclimate disorders, full-fledged feed-
ing, which is accompanied by a decrease in resis-
tance, leads to increase in morbidity, etc. [1-4].

As mentioned above, among cow diseases,
postpartum endometritis is one of the widespread
pathologies. Postpartum endometritis is an inflam-
mation mainly of the lining of the uterus. They lead
to significant economic damage to livestock pro-
duction and are the main reasons for the decrease
in animal productivity. Depending on the nature of
inflammation, postpartum endometritis is divided
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into cataralic, purulent-cataralic and fibrinous. It is
believed that the main form of postpartum endo-
metritis in cows is purulent-catharal endometritis.
Clinical signs of the disease appear on 6-7 or 8-10
days after calving. In the first case, endometritis
develops, as a rule, on the background of the de-
tention of the seedlings or acute subinvolution of
the uterus. From the genital organs of the animal,
when lying, straining or massaging through the
rectum, a large amount of purulent-mucous, puru-
lent or serous-purulent exudate of liquid consisten-
cy, gray-brown or yellow-brown color is released.
Postpartum endometritis is recorded in 20-57% of
settled cows [5].

Measures for treatment and prevention of
postpartum endometritis are labor-intensive, take
a long time for veterinary specialists and do not
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always provide a positive result. At the same time,
often used antibacterial therapy leads to contam-
ination of livestock production with sulfanil-
amides, nitrofurans, antibiotics, which can lead to
the development of toxicoses, allergic reactions
and dysbacterioses in humans [5].

At the moment, many different ways have
been created and applied to prevent endometritis
in cows. Thus, probiotic preparation "Giprolam"
is used for prevention of postpartum endometritis
in cows by intravaginal daily administration with-
in 5-7 days before calving in dose 100 ¢cm3, pro-
viding normalization of vaginal microbiocenosis,
prevention of postpartum endometritis after calv-
ing in 71.0-80.0% of cases [7]. Also, for preven-
tion of endometritis in cows, probiotic bacteria are
introduced in the form of suppository containing
dry biomass of B. Licheniformis, B. Subtilis and
Lactobacillus amylovorus cell cultures in equal
proportions, cocoa butter, paraffin, milk fat in the
following amount per one suppository weighing
7 g: cocoa butter - 2.45 g, paraffin - 1.4 g, milk
fat - 0.91 g with microbial strain powder - 1.75 g
and disintegrants: citric acid - 0.14 g, food soda -
0.35 g, at the same time cytogumate is used as a
biogenic stimulant, the preparation is introduced
daily starting 20 days before calving at a rate of
50 ml per head in a mixture with food, uterotone -
once a day in a dose of 10 ml for three consecutive
days after calving, and suppositories - once a day
on suppository 4 for 3 days after calving [8].

For the prevention of endometritis in cows is
also used a preparation called Endosporin, which
is a lyophilized biomass of Bacillus subtilis 39 and
Bacillus subtilis 51 in cell ratios 1:1 at the follow-
ing ratio of components per 1 g of dry prepara-
tion: Bacillus subtilis 39 strain 4-5x1011cells and
Bacillus subtilis 51 strain 4-5x1011cells, sucrose
stabilizer 40 mg, gelatin 10 mg, the rest is dry res-
idue of growth medium and metabolites of bacte-
ria. 0.5 g of dry preparation contains at least 400-
500 billion cells. [9, 10]. Also used for prevention
of endometritis in cows the preparation Vetomgin,
which represents the gynecological suppositories
weighing 2 g and is immobilized dried spore bio-
mass of bacteria Bacillus subtilis BKPM-7048
and Bacillus licheniformis BKIIM-7038 on foam
basis. The preparation is used by intrauterine ad-
ministration of 1 suppository 1 or 2 times a day for
three days starting from the first hours after calv-
ing of 2 or 3 suppositories simultaneously [11].

In order to detoxify the body of cows in the
postpartum period, prevent the development of
postpartum diseases and restore reproductive
function, we use a solution for oral use "Ge-
pavex 200" - 1 liter of the drug contains sorbitol -
200.0 g, magnesium (sulfate) - 10.0 g; carni-

tine - 25.0 g; DL-methionine - 10.0 g; choline
(chloride) - 18.75 g. The drug improves appetite,
normalizes digestion processes due to increased
secretion of the stomach and pancreas, releases
the energy of carbohydrates and contributes to a
decrease in the level of fatty acids and their me-
tabolism. Protects the liver and prevents its obe-
sity, prevents the lack of magnesium. It promotes
and accelerates the release the energy from fatty
acids, thus reducing the schedule of basic amino
acids and simultaneously producing, due to glu-
cose metabolism, intermediates that are used for
the synthesis of amino acids [6].

The material presented above, demonstrated
that all the listed methods of preventing endome-
tritis in cows based on probiotic preparations have
a high preventive effect in postpartum endometri-
tis in cows. However, their use is not always ef-
fective, which is associated with the use of dosage
forms with a low titer of bacteria and with subop-
timal administration regimens.

At the present stage, the use of cell-free pro-
biotic drugs in combination with organic acids to
preserve the correct microbiocenosis of reproduc-
tive organs is relevant. Unlike antibiotics, these
preparations demonstrated higher antagonistic ef-
fects on pathogenic bacteria [12].

The aim of the research of the work is to de-
velop a method for the prevention of postpartum
endometritis in cows using acellular probiotics
Bacinil and Lactimet with a 4% suspension of as-
partic acid.

Material and methods of research. During
the development of schemes of prevention of a
postnatal endometritis at cows with use of acel-
lular probiotics of Bacinil and Laktimet in the
conditions of KPSUP "The Grodno poultry farm"
of the Grodno district, the Grodno region the re-
searches were conducted on clinically healthy
calved animals.

Acellular probiotic Batsinil represents the
spore-forming bacteria - Bacillus subtilis BIM
V-497 D, an acellular probiotic of Laktimet -
represents metabolites of bifidobacteria of Bi-
fidobacterium adolescentis BIM B-456 B and
lactic bacteria Lactobacillus rthamnosus BIM
B-457 D [13, 14].

Aspartic acid - (amino succinic acid, aspartate,
aminobutanediic acid) is an aliphatic amino acid,
one of the 20 proteinogenic amino acids of the
body. It occurs in all organisms in free form and in
the composition of proteins. In addition, it plays
the role of a neurotransmitter in the central ner-
vous system. The acid itself and its salts are used
as components of drugs, activating immunity, and
due to a decrease in pH - increases the effective-
ness of antibacterial agents [15, 16].
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At the same time, the optimal dose and mul-
tiplicity of drug administration were worked out.
For this, 12 groups of cows of 10 animals in the
group were formed.

To carry out the experiments, we prepared a
4% suspension of aspartic acid, which was subse-
quently introduced to animals.

Various doses of cell-free probiotics were di-
luted in 100 ml of sterile isotonic sodium chloride
solution. All experimental animals were introduced
intrauterine starting from day 5 after calving.

Cows of the first control group were given the
probiotic preparation "Bacinil" at a dose of 10 ml
once a day for 3 consecutive days.

The cows of the second control group were
given the probiotic preparation "Lactimet" at a
dose of 10 ml once a day for 3 consecutive days.

The cows of the first test group were given the
probiotic preparation "Bacinil" at a dose of 7.5 ml
once a day for 3 consecutive days.

The cows of the second test group were given
the probiotic "Bacinyl" at a dose of 10 ml and 10
ml of 4% aspartic acid once a day for 3 next days.

The cows of the third test group were given
the probiotic preparation "Bacinyl" at a dose of
7.5 ml and 15 ml of 4% aspartic acid 1 once a day
3 days in a row

The cows of the fourth test group were given
the probiotic preparation "Lactimet" at a dose of
7.5 ml once a day for 3 next days.

The cows of the fifth test group were given the
probiotic preparation Lactimet in a dose of 10 ml
once a day for 3 next days and 10 ml of 4% aspar-
tic acid once a day for 3 next days.

The sixth test group cows were given the pro-
biotic preparation Lactimet 7.5 ml and 15 ml of
4% aspartic acid once a day 3 next days.

The cows of the seventh test group were given
the probiotic preparation "Bacinil" 10 ml with 3
times use once a day 3 days in a row and prepara-
tion "Lactimet" at a dose of 10 ml 1 once a day 3
days in a row.

Cows of the eighth trial group were given the
probiotic preparation "Bacinil" 7.5 ml with 3 times
use once a day 3 days in a row and preparation
"Lactimet" 7.5 ml 1 once a day 3 days in a row.

The cows of the ninth test group were given
the probiotic preparation "Bacinil" at a dose of 10
ml with 3 times use once a day 3 days in a row, the
preparation "Lactimet" 10 ml once a day 3 days
in a row and 10 ml 4% aspartic acid once a day 3
days in a row.

The cows of the tenth test group were given
the probiotic preparation "Bacinil" 7.5 ml with 3
times use once a day 3 days in a row, preparation
"Lactimet" 7.5 ml once a day 3 days in a row and
15 ml 4% aspartic acid once a day 3 days in a row.
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Research results and discussion Table 1
shows the results of the effectiveness of various
regimens for preventing postpartum endometritis
in cows.

The results show that the integrated use of
cell-free probiotics and aspartic acid increases
the effectiveness of prevention of postpartum
endometritis. This is due to the fact that there
is a synergistic increase of the activity of used
components due to a decrease in the pH in the
uterine cavity of newfound cows due to asparagric
acid, which significantly inhibits the growth of
pathogenic and opportunistic microflora, and the
use of probiotics also inhibits their growth due to
bactericidal and bacteriostatic action.

As a result of the studies, it was found that in
cows of control groups, the effectiveness of the
cell-free probiotic "Bacinil," used to prevent post-
partum endometritis at a dose of 10.0 ml with 3
times use once a day 3 days in a row, was 80%,
and the efficiency of the probiotic "Lactimet" in
the same dose - 70%.

Reducing the dosage of these preparations to
7.5 ml significantly reduced the efficiency to 50%,
which is 20-30% lower than the control.

Complex use of cell-free probiotics "Bacinil"
and "Lactimet," used for prevention of postpartum
endometritis at a dose of 7.5 ml each with 3-fold
use once a day 3 days in a row, made it possible to
increase prophylactic efficiency to 80%, which is
30% higher than the use of probiotics separately.

Use of 4% aspartic acid suspension increases
prophylactic efficiency of probiotics "Bacinil" and
"Lactimet," used in a dose of 7.5 ml by 10-20%,
but does not contribute to increase efficiency in a
dose of 10.0 ml. At the same time, the efficiency
from the use of probiotics in doses of 10.0 ml with
aspartic acid did not differ in efficiency from their
use without aspartic acid.

But the complex use of probiotics "Bacinil"
and "Lactimet" in doses of both 7.5 and 10.0 ml
each with 4% aspartic acid suspension allows pre-
venting postpartum endometritis in cows with an
efficiency of 100%, which is 20% higher than the
use of probiotics without aspartic acid.

Analyzing the results can be concluded that
aspartic acid in the complex use of probiotics
"Bacinil" and "Lactimet" contributes increasing
the efficiency of prevention of postpartum en-
dometritis. It was noted that the complex use of
probiotics without aspartic acid made it possible
to obtain an efficiency in preventing postpartum
endometritis by 10-20% compared to their indi-
vidual use, but the addition of acid contributed to
preventing the disease in 100% of treated cows.

We believe that aspartic acid in the complex
use of probiotics due to the different mechanism
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Table 1 — Results of research on the development of a method for the prevention of postpartum endometritis of cows

Groups

Application Scheme

Preventive
efficiency, %

Number of animals
in the group

Sick,
cows/percent

1 control

"Bacinyl" 10 ml with 3 times use once
a day 3 days in a row. Intrauterine

10 2/20 80

2 control

"Lactimet" 10 ml once a day 3 days in

a row. Intrauterine

10 3/30 70

"Bacinyl" 7.5 ml with 3 times use once

1 experimental . .
P a day 3 days in a row. Intrauterine

10 5/50 50

"Bacinyl" 10 ml with 3 times use once
a day 3 days in a row with 4% aspartic
acid. Intrauterine

2 experimental

10 2/20 80

"Bacinyl" 7.5 ml with 3 times use once
a day 3 days in a row with 4% aspartic
acid.

3 experimental

10 4/40 60

"Lactimet" 7.5 ml 1 once a day 3 days

4 experimental . .
in a row. Intrauterine

10 5/50 50

"Lactimet" 10 ml once a day 3 days
in a row with 4% aspartic acid. Intra-
uterine

5 experimental

10 3/30 70

"Lactimet" 7.5 ml once a day 3 days
in a row with 4% aspartic acid. Intra-
uterine

6 experimental

10 4/40 60

"Bacinyl" 10 ml with 3 times use once
a day 3 day in a row + "Lactimet" 10
ml once a day 3 day in a row. Intra-
uterine

7 experimental

10 1/10 90

"Bacinyl" 7.5 ml with 3 times use 1
once a day 3 day in a row + "Lactimet"
7.5 ml once a day 3 day in a row. Intra-
uterine

8 experimental

10 2/20 80

"Bacinyl" 10 ml with 3 times use once
a day 3 days in a row + "Lactimet" 10
ml once a day 3 days in a row with 4 %
aspartic acid. Intrauterine

9 experimental

10 0/0 100

"Bacinyl" 7.5 ml with 3 times use once
a day 3 days in a row + "Lactimet" 7.5
ml once a day 3 days in a row with 4%
aspartic acid. Intrauterine

10 experimental

10 0/0 100

of their action increases the efficiency of preven-
tion to 100%.

Concidering the fact that the action of the
probiotic "Bacinil" is based on the high activity
of immunostimulants, bacteriocins and enzymes
contained in the culture fluid, and the probiotic
"Lactimet" due to biosynthetic lactic acid and a
complex of protein fermentation products.

The integrated use of probiotics and aspartic
acid contributes to an increase of their bacterio-
static activity, which allows more actively sup-
pressing the reproduction of pathogenic and con-
ditionally pathogenic microflora that complicate
the course of postpartum endometritis; promotes
the thinning of exudate accumulated in the uterine
cavity due to enzymes included in the probiotic
"Bacinil"; leads to the activation of local immuni-
ty of endometrial tissues due to the immunostim-

ulating components of probiotics "Bacinil" and
"Lactimet"; reduces pH level in uterine cavity due
to aspartic acid and biosynthetic lactic acid.

These components make it possible to obtain
high preventive efficiency of the developed method.

Conclusions. To prevent postpartum endome-
tritis in cows, they had to use one of the regimens
starting from 2-5 days after calving:

Intrauterine co-introducing of the cell-free
probiotic "Bacinil" 10 ml with 3 times use once
a day 3 days in a row and the cell-free probiotic
"Lactimet" at a dose of 10 ml once a day 3 days
in a row;

Intrauterine co-introducing of cell-free probi-
otic "Bacinil" at doses of 7 and 10 ml and cell-free
probiotic "Lactimet" 10 ml once a day 3 days in a
row and 10 ml 4% aspartic acid once a day 3 days
in a row.
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Be3kaiTunHi npodioTnku i acnaparinoBa kucjora B
npodisakTHLi NicJIsAM0J0roBOoro eHI0MeTPUTY Y KOPiB

Kpacouko II.A., Cnitko T.B.

[licasmonoroBi €HZOMETPUTH € OAHUMHU 3 IIHPOKO
MOMIMPEHUX aTOJOrii y TBapUHHUUTBI. YacTo BOHH BH-
HUKalOTh Ha T BIUIMBY Ha TBapuH cTpec-paKTopiB, mO-
pyLIEHb MIKpPOKIIIMaTy, IOBHOLIIHHOTO TOJYBaHHS, IO CY-
MIPOBO/KYETHCS 3HW)KCHHSIM PE3UCTEHTHOCTI, IPU3BOIUTH
10 TiABHILEHHS 3aXBOPIOBAHOCTI TOIIO. MeTa qoCIiKeHb
— po3pobuTu crnocidé MpoQiTaKTUKH MiCIAIOIOTOBOTO €H-
JIOMETPHUTY Y KOpiB 3 BUKOPHUCTAHHSAM OE3KIITHHHUX MPO-
6iotukiB banunin i Jlaktumer 3 4 % cycrnensiero acnapari-

HOBO{ KHCJIOTH. KOMITJIEeKCHE BUKOPUCTAaHHS OE3KIITHHHUX
npobiotukiB bauunin i Jlaktumer 3 4 % cycneHsieio acma-
pariHoBOi KHCIOTH AJsl MPOQINAKTHKH MiCISIOIOrOBOTO
EHJOMETPUTY B 1o3ax 7,5 1 10 Mi1 KOKHOTO 3a 3-KpaTHOTO
BHUKOpUCTaHHS 1 pa3 Ha 100y 3 IHI MOCHIiIb T03BOJIUIO OT-
pumaru npodinakruuny edexrtusHicts 100 %. MexaHizm
nii mpoOioTrka baruHin 3acHOBaHUIT HAa BUCOKIN aKTUBHOC-
Ti KOMIIOHEHTIB, 110 BXOAATH 10 HOTO CKJIaAy — IMyHOCTHU-
MyJISATOPIB (JIiMononicaxapuiiB), OaKTEpionHHIB 1 epMeH-
TiB, poOioTuka JIakTHMeT — 3a paXyHOK O10CHHTETUYHOT
MOJIOYHOI KHCJIOTH 1 KOMIUIEKCY MNPOAYKTIB (epMeHTaril
OinkiB. KommekcHe 3acTocyBaHHS IpOOIOTHKIB Ta acma-
pariHoBOi KHCIIOTH CIpHs€ MiABUIIEHHIO iX Oakrepiocra-
TUYHOI AaKTHBHOCTI, IIO JO3BOJISE OUIBLI AKTUBHO CTpPHU-
MyBaTH PO3MHOXEHHS MaTOTeHHOI Ta YMOBHO-TIaTOT€HHOT
MiKpOQJIOpH, 10 YCKIAIHIOIOTH MEepedir MicIAnoIoroBoro
€HIOMETPUTY; CIIPHUSE PO3PIMKEHHIO €KCyaaTy, IO HaKo-
MUYMBCS B TIOPOXKHHMHI MAaTKH 32 paXyHOK (pepMeHTiB, 110
BXOAATH NI0 CKJIaxy mpoOioThka bauuHin, nmpuBOOUTH 1O
aKTUBI3alii MICIIEBOrO IMyHITETy TKaHHH E€HIOMETpis 3a
PaxyHOK iIMyHOCTHUMYNIOIOUMX KOMIIOHEHTIB MpPOOiOTHKIB
Bauunin i JlakTumeT; cTBOpeHHSI HU3BKOTO piBHA pH B mo-
POXKHUHI MaTKU 3a paXyHOK acHapariHoBoi KMCIIOTH 1 O6ioc-
HMHTETHUYHOI MOJIOYHOI KHCIIOTH.

Kuro4oBi cjioBa: KOpOBH, MICIANOJIOTOBUN €HIOMeE-
TpUT, npodinakTuka, OE3KIITHHHI NPOOIOTHKH, acrapari-
HOBA KHCJIOTA.

BeckiieTounble NPOOMOTHKH M AacnaparuHoBast
KHCJIOTA B IPOQUJIAKTHKE MOCJepPOA0BOro FJHAOMETPH-
Ta'y KOpOB

Kpacouxo I1.A., Cuutko T.B.

IlocneponoBele SHAOMETPUTHI SABISAIOTCS OJHUMH U3
IIMPOKO PACHPOCTPAHEHHBIX TATOJNIOTHH B >KUBOTHOBOJ-
cTBe. YacTo OHM BO3HHKAlOT Ha (hOHE BO3IEIHCTBHA Ha
KHMBOTHBIX CTpecc-(hakTopoB, HapyIICHHIH MUKPOKIMMATa,
MTOJTHOLIEHHOTO KOPMJIEHUSI, YTO COINPOBOXIAECTCS CHHXKE-
HUEM PE3UCTEHTHOCTH, IPUBOAUT K TIOBBIIIEHHIO 3a00JIeBa-
emoctu U T.0. Llens uccnenoBanuii — pazpaborars crocod
MPOGUIAKTUKH TIOCIEPOIOBOTO SHAOMETPUTA y KOPOB C
HCTIONIb30BAaHHEM OECKIETOUHBIX NPOOHOTHKOB banuHun
u Jlaktumet ¢ 4 % cycrnieHsuel acraparnHOBOH KHCIIOTHI.
KommekcHoe ncnonb30BaHue 6€CKIETOUHBIX TPOOHOTHKOB
Bammann u Jlaktumer ¢ 4 % cycnieHsuelt acrapariHOBOM
KHCIIOTBI IS TPO(MIIAKTHKH MOCISPOIOBOTO SHIOMETPHUTA
B no3ax 7,5 u 10 M xaxxgoro mpu 3-KpaTHOM HCHOJB30-
BaHMU | pa3 B CyTKH 3 IHS NMOAPSHA MO3BOJIMIO IOIYIUTH
npodunakruyeckyo sddexruHocts 100 %. MexaHuzm
IeiicTBUA NPOOHOTHKA balmHuI OCHOBaH Ha BBICOKOM ak-
TUBHOCTH KOMIIOHEHTOB BXOAAIIMX B €r0 COTaB — HMMY-
HOCTHMYJISTOPOB (JIMIIONOJINCAXapUIOB), OaKTEpPHOIIMHOB
U ¢GepMeHTOB, MpoduoTuka JIakTuMeT — 3a cueT OMOCHH-
TEeTUIECKOH MOJIOYHON KHCIOTHI M KOMIUIEKCA MPOTYKTOB
¢depmenTaunu 6enkoB. KomrmiekcHoe npuMeHeHHe npoOHo-
THKOB M acllaparMHOBOM KHCIIOTBI CIIOCOOCTBYET MOBBIIIE-
HUIO UX 0aKTEepHOCTaTUYECKOW aKTUBHOCTH, MO3BOJISIOIIEH
GoJiee aKTHBHO MOJABIATh Pa3MHOXKEHHE MTaTOTCHHON U yc-
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JIOBHO-IIATOTCHHOH MHUKPOQIOPHI, OCIOKHAIOIKUX TCYCHHE
HOCJICPOIOBOTO  3HAOMETPUTA; CIIOCOOCTBYET pPa3KIMKeE-
HHIO JKCCy/IaTa, HaKOIMBLIErOCs B IOJOCTH MATKH 3a CYET
(hepMeHTOB, BXONAIIMX B COCTaB MPOOMOTHKA baruHmi;
HNPUBOJMUT K aKTUBHM3ALMH MECTHOTO MMMYHHTETa TKaHEH
SHIOMETPHS 33 CHET UMMYHOCTUMY/IUPYIOIIUX KOMIIOHEH-
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TOB MpoOHOTHKOB bannuun u JIakTuMeT; co3ganue HIU3KOTo
ypoBHs pH B mosoctu MaTku 3a c4eT aclaparnHOBOM KHC-
JIOTBI 1 OMOCHHTETHUECKOH MOJIOYHOIT KHCIIOTBI.

KiiroueBble cj10Ba: KOPOBBI, MOCIEPOJOBOH 3HIOME-
TPUT, IPOoPUIAKTHKA, OECKICTOUYHbIE NPOONOTHKH, acma-
paruHOBasi KHCIIOTa.
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