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CREATION OF A PROBIOTIC OF A BROAD SPECTRUM
OF ACTIVITY ON THE BASIS OF LACTIC ACID
AND PROPIONI ACID BACTERIA

Abstract. Information about development of complex probiotics on the basis of lactic acid and propionic acid
bacteria of a broad spectrum of activity for veterinary science are provided.During creation of probiotics considered
antagonism of the bacteria to clinical strains of causative agents of diseases also ability to biosynthesis of biolo-
gically active agents - hydrolytic enzymes, vitamins, irreplaceable amino acids, resistance to low values pH, bile,
sublimation drying was considered.It is shown that the created drugs havethe immunostimulating action, increase
proliferation of T-lymphocytes, granulocytes, monocytes, increase synthesis of immunoglobulins of class A, increase
nonspecific immunity by increasing in lizotsimny activity of serum of blood and also increase concentration of
hemoglobin in blood of animals.

The effectiveness of probiotics against causative agents of the mixed intestinal infection,coccidiosis, hel-
minthiases, pasteurellosis of farm animals and birds, of beesdiseases, mastitis at the lactating cows is proved. The
presented data indicate the prospects of creationof complex probiotics witch a broad spectrum of activity for
prevention and treatment of diseases of farm animals and birds.

Keywords: lactic acid and propionic acid bacteria, probiotics, antagonism, spectrum of action, intestinal
infections, pasteurellosis, mastitis.

Infections are the most frequent cause of death of young growth of farm animals and birds, decrease
in their productivity. The complexity of treatment of infectious diseases consists in emergence at
pathogenic microorganisms of polyresistance to antibiotics. Besides, application of antibiotics, unba-
lanced feeding and other negative factors lead to significant changes in the microorganismsof the gas-
trointestinal tract of animals,and residual amounts of therapeutic drugs in animal products negatively
influence the human body [1-3]. This proves the need for wider use in the treatment of infectious diseases
of probiotics on the basisof the symbionts of the gastrointestinal tract, harmless to humans and animals.

Probiotics in veterinary medicine are used to correct the intestinal biocenosis, immune, hormonal and
enzyme systems of young animals. Besides, a probiotics has relevance not only for animal breeding, but
also for public health.They reduce the risk of morbidity of people and increase the environmental safety of
agricultural products [4-6].

The basis for application of probiotics in veterinary medicine are the positive effects caused by them
in an organism of animals. The main effects of probiotics include improved digestion, immunostimulatory
effects and increased animal productivity.

Improvement of the digestive processes occurs due to colonization of the intestine with microorga-
nisms of probiotics, which are antagonists of opportunistic enterobacteria, produce biologically active
substances. This increases the synthesis of microbial protein and vitamins, increases the absorption of
nutrients [7-9].

Literature data indicate the enormous role of the normal intestinal microflora as a factor of nonspe-
cific resistance, which is realized not only through microbial antagonism, but also nonspecific activation
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of macrophage phagocytic and cytostatic activity, stimulation of lymphoid tissue, and impact on
immunocompetent T and B cells [10].

Now the large number of the probiotics for animal breeding consisting of lactic acidand bifidum
bacteria, being the main protective group of the microorganisms of intestines harmless to the person and
animals are known [11-14].

However the known probiotics did not become an alternative to antibiotics as have insufficiently
broad antimicrobic spectrum of action and is used mainly for restoration of normal intestinal microflora.

In this regard, the most important task for receiving effective probiotics against gastrointestinal
diseases is the directed selection of strains on their antagonistic activity. Preference should be given to
antagonists against pathogens of specific diseases by the selection of strains in the composition of
therapeutic drugs.Inclusion in composition of treatment-and-preventivepreparations not only antagonists
to the mixed intestinal infections, but also producers of biologically active substances will promote
increase in efficiency of their action.

We have developed the probiotic of Laktovit-K on the basis of Lactobacillus brevis B-3 and of
Propionibacterium shrmanii 15 differing from known by a wide spectrum of antimicrobial action against
the most often found pathogenic and opportunistic microorganisms [15]. The treatment and preventive
activity of preparation is established on 10-day goslings, intraperitoneally infected with E.coli serotype 04
at a dose of 1 ml of culture washes with MPA per head. Giving the drug to infected goslings at a dose of
4-6% of the daily feed rate promoted to the recovery of goslings for 6-7 days. The use of the drug as a
preventive agent in a dose of 2-4% of the daily feed rate for 5 days made it possible to avoid disease and
the death of goslings after infection. In the control group that did not receive the drug, death was observed
on days 4-5 after infection and in the following days. At necropsy, congestive hyperemia of the liver,
inflammation of the small and large intestines, pericarditis, purulent-fibrinous and myocardial dystrophy
were registered.

The high treatment-and-protective efficiency of preparation against intestinal infections is proved
also in farms of Almaty region on 64.5 thousand chickens, 250 calfs and 22 pigs. It is established that
preparation can be used against a colibacteriosis, salmonellosis,coccidiosisand other infections [16-18].

The ability of association from lactic acid and propionic acid bacteria also is established to suppress
growth of causative agents of diseases of bees: enterobakteriosis, European and American rottenness,
ascospherosis [19].

Tests of the Laktovit-K association on bees showed its high efficiency. Thus, when using the
preparationin combination with carbohydrate — proteinsupplementation, a decrease in the incidence of
bees by an American rottenness was noted by 90.7%, and prevalence a tick of Varroa jacobsoni - for
74.1% [20].

Our researches showed need of constant selection of strains antagonists to again allocated pathogens
as because of variability of the last the strains of lactic acid bacteria which are selected earlier can be
insufficiently effective.

Under the ISTC grant K-673, the Polylaktovit association was created from the lactic acid bacteria
Lactobacillus plantarum 2b, Lactobacillus brevis B-3/21 and the propionic acid bacteria
Propionibacteriumshrmanii -5, which is effective in the treatment of mixed enteric infection [21], as well
as having a preventive effect against the virus of Newcastle disease [22].

One of the factors of efficiency of probiotics is their resistance to the reactogenic environment of a
stomach and upper intestines. In this regard, adaptation of the lactic acid and propionic acid bacteria,
belonging to the complex probiotic developed by us,were adapted to low pH and bile values. The variants
of bacteria surpassing initial cultures in antagonistic activity, resistance to low values pH and bile are
selected[23].

It is established that the studied strains of lactic acid bacteria are steady to pH 3 in the presence of the
majority of the tested protective components and adsorbents. Resistance to bile at strains of micro-
organisms is increased by pectin, food fibersand and the starchentered into composition of nutrient
medium in number of 0.5%.

It is shown that preparations from lactic acid and propionic acid bacteria possess the immuno-
stimulating action, increase proliferation of T-lymphocytes, granulocytes, monocytes, increase synthesis
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of immunoglobulins of class A, increase nonspecific immunity due to increase in lizocimny activity of
serum of blood and also increase concentration of hemoglobin in blood of animals [24].

It is established that the resistance to antibiotics at the studied strains of probiotic bacteria is
controlled by a chromosome and it cannot be transferred to other microorganisms. The absence of
translocation and colonization of the blood and internal organs of experimental rabbits by probiotic
microorganisms after giving them developed probiotics has been confirmed. This indicates their safety
[25, 26].

Selection of variants of the lactic acid and propionicacid bacteria surpassing initial cultures by 2-3
times in survival at sublimation drying and also on antagonistic activity is made [28, 29].

The new association on the basis of selected variants of Lactobacillus brevis B-3/75, Lactobacillus
plantarum 2v/2 and 14d/A-17, Lactobacillus acidophilus 27w and Propionibacterium shermanii S-8 was
compiled.It surpasses the association from initial culturesin survival during freeze-drying and antagonistic
activity.

The production technology of a liquid and dry probiotic of «Polilaktovity [30, 31] having high
treatment-and-protective efficiency against the mixed intestinal infection and also pasteurellosis is
developed.

The efficiency of the receiveddry and liquid preparation is tested on the basis of LLP «Kaz. RIVSy»in
vivo on the rabbits infected with salmonellosis and pasteurellosis.

Rabbits of all experimental and control groups were infected with washout of daily agar cultures of
reference test strains of Salmonella typhimurium 371, Pasteurella multocida 216 hypodermically to the
area of a backat the doseLDs,. 24 hours after infection began treatment of animal experimental groups
with a probiotic in comparison with an antibiotic. The working solution of a dry probiotic was prepared
just before the use. For this purpose 25 g of a dry probiotic dissolved in 100 ml of the boiled and cooled
up to 30 °C drinking water. The liquid probiotic was used withoutdilution.

As a result of the conducted researches the high preventive and therapeutic efficiency of the probiotic
«Polilaktovit» both in combination with antibitic, and without it is established. The control rabbits
infected with Salmonella typhimurium 371 or Pasteurella multocida 216 and not treated fell on 3 - the 4th
day after infection. The experimental rabbits receiving for treatment only per os probiotic on 5 ml 3 times
a day at salmonellosis and on 10 ml 3 #fimes a day in 15 minutes prior to feeding at pasteurellosis had an
improvement of the general state on third day, recovery occurred on the third and fourth day.

At the experimental rabbits receiving within 10 days to infection a dry or liquid probiotic of per os
and continuing to receive it on 10 ml 3 times a day in 15 minutes prior to feeding during the experiment
without interruption (14 days), insignificant oppression only within the first day after infection was noted.
For the 2nd day of symptoms of a disease of salmonellosis and pasteurellosis it was not noted, rabbits did
not get sick.

At the rabbits receiving an antibiotic after infection, the state was normalized for the 5th day, the
good appetite was noted, symptoms of a disease were not observed.

The best result is noted at treatment of salmonellosis and pasteurellosis at the rabbits receiving at
the same time an antibiotic and a probiotic "Polilaktovit". After treatment by an antibiotic of the rabbits
(2 injections) infected with salmonellosis and the probiotic set by per os on 5 ml 3 times a day in
15 minutes prior to feeding, animals recovered on the 2nd — the 3rd day after infection. The rabbits
infected with pasteurellosis after treatment by an antibiotic (3 injections) and a liquid probiotic on 10 ml 3
times a day recovered for the fourth day.

All rabbits of experimental groups receiving a probiotic during an experiment considerably put on the
weight (from 3.3-3.5 to 4.5-6.0 kg). More than others rabbits put on weight (up to 6 kg), a long time
receiving a probiotic, beginning in 10 days prior to infection and until the end of experience (24 days).

On the 14th day after infection with salmonellosis and pasteurellosis, 36 rabbits of all experimental
groups were slaughtered. As a result of bacteriological research, it was established that after treatment of
animals with probiotic in dry and liquid form, the persistence of pathogens in the internal organs of rabbits
was not observed.

Test of the dry preparation«Polilaktovit» as treatment-and-prophylactic means against dyspepsia of
newborn calfs was carried out in country economy of "Habit".
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For tests 30 heads at the age of five days, from them 10 heads of the patients with dyspepsia, and
20 heads for the purpose of prevention are selected. Working solution of a dry probiotic was prepared just
before application. The daily dose of preparation for sick animals made 100 ml. To sick calfs received the
preparation twice on 50 ml in the morning and in the evening on a hungry stomach within 2-3 days. All
calfs recovered, fallen among them was not.

In order to prevent diseases, the preparation was given to calves in 50 ml once a day (in the morning
on a hungry stomach),no cases of diseases among them were found.

In the same farm tested the effectiveness of the dry probiotic«Polylaktovity as a therapeutic and
prophylactic agent against dyspepsia in newborn lambs.The studies involved 20 newborn lambs, from
whom 10 animals received a probiotic in dose of 15 ml per head for 15 minutes before the first feeding for
3 days.Other 10 animal probiotics did not receive and served as control. As a result of tests it is estab-
lished that in group of the newborns receiving «Polilaktovit» with the preventive purpose, the incidence
was not registered. In control group the number of sick animals made 30%. The probiotic was given to
sick lambs 3 times a day onl5 ml on the head before feedingto an absolute recovery. Recovery occurred
for 2-3 days.

By results of tests the conclusion is made that the probiotic«Polylaktovit» can be used as treatment-
and-prophylactic means against dyspepsia of calfs and lambs. At the same time need for application of
antibiotics and other antibacterial means for treatment of sick animals disappears.

It is established that the probiotic «Polilaktovity can be used also for prevention and treatment of
mastitis at cows [32].

Research and production experiment was made in the farm «Alipov-T» on 2 groups of the lactating
cows of the Alatau breed: the experimental group consisted of 24 heads, the control group included
6 heads. The animals were kept in different bases, the duration of the experience - 2 weeks.

In the experimental group a probiotic solution was applied for the irrigation of the nipples using a
spray bottle after removing the milking machine.In the control group sanitary processing of an udder was
carried out on the technology used in economy (processing of nipples after milking by the medicine
«Dawny).

It is established that the bactercidal effect of probiotic bacteria after processing is shown in a
significant decrease in the number of potential mastitis pathogens — Staphylococcus aureus (by 78%) and
Esherichia coli (by 68.9%). This is comparable with similar indicators in the experiment with the
chemical agent «Dawny», which is widely used in the farms of the Republic of Kazakhstan and is one of
the most effective means for treating the udder.

At the same time, an increase in the total bacterial contamination of the skin of the udder nipples in
the experimental group of cows due to the tested probiotic cultures was established. The advantage of
probiotic preparation is their environmental safety, low cost, positive biological effect on the skin of the
nipples and udder for various damages.

In milk of skilled cows decrease in number of somatic cages which in number over 500 thousand/cm’
are symptom of the latent mastitis is noted. There is an increase in milk of lactose, fat, casein, SOMO. The
offered way of prevention of mastitis surpasses in these indicators of quality of milk opposed.

In Amiran LLP and JSC agrarian and industrial complex Adal the therapeutic efficiency of probiotic
means at treatment of subclinical forms of mastitis at cows is studied. To cows of experimental group with
subclinical mastitis a probiotic enteredparavaginal in a dose of 10 ml on an animal daily 1 time a day
before recovery. The cows of control group treated by the traditional method accepted in farms — injection
of mastisan-A to the udder in a dose of 5 ml 2 times a day after morning and evening milking before an
absolute recovery.

All animals were treated before double negative reaction of tests of milk with pro-mastitis.

When using with the medical purpose of a probiotic in experimental group of cows the therapeutic
efficiency was 90%, the average duration of treatment - 5.2+0.15 days. In control groupapplieding
medicine mastisan-A, from 10 cows recovered 8, that made 80%. Recovery of animals happened on
average in 6.0+£0.82 days. Besides, at 2 cows of control group the latent mastitis in the course of treatment
passed into clinical expressed.

The physical and chemical structure of milk was estimated on the content of fat, protein, SOMO and
density. Sanitary and hygienic indicators of quality of milk estimated on acidity, a bacterial seedingand by
quantity of somatic cages.
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At cows of experimental group density and acidity of milk conformed to requirements of state
standard, a mass fraction of fat and protein — basic norm. At application of a probiotic milk in the first day
after recovery had negative reaction to the inhibiting substances therefore it could be realized without
restrictions. When using of medicine mastisan-A containing antibiotics, the last were allocated with milk
all term of treatment and four days after recovery.

Thus, the probiotic possesses more expressed therapeutic action at subclinical mastitis at cows in
comparison with a widespread traditional way of treatment —introduction of medicine mastitsan-A. At the
same time duration of treatment of cows of experimental group in comparison with control is reduced by
0.8 days, the therapeutic efficiency increases by 10%. The probiotic normalizes physical and chemical,
sanitary and hygienic indicators of milk and increases its biological value.

Conclusions. The provided experimental data demonstrate prospects of creation of complex
probiotics of a broad spectrum of activity for prevention and treatment of diseases of farm animals and
birds.
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HET'I3I CYT ’KOHE ITPOIIMOH KbIIIKBbIL/1bl BAKTEPUAJIAPBIHAH TY¥PATBIH
OCEP ETY CIIEKTPI KEH IPOBUOTHUKTI JAUBIHJIAY

AnHoTanusi. Heri3i cyT jkoHE NPOMHOH KBIIIKUIBI OaKTEpHUsIIapbIHAH TYPATHIH,BETEPUHAPUSIFA aPHAIIFAH, dCep
€Ty CHeKTpl KeH, KeLIeHl MPOOMOTUKTEep AalblHAAy >KeHIHIe MonimMerTep KeripinreH. IIpoOuoTtukrepai naspray
Ke3iHJe, OHBIH KYpaMbIHa KipeTiH OakTepusutapAblH Keke Oip aypyIblH KIMHHKAJIBIK [TAMIAPBIHBIH KO3BIPFBIII-
TapblHa KapChbl aHTaroHW3Mi, COHBIMEH KaTap OMOJOTHSUIBIK OeJICeHi 3aTTapIblH — THAPOJUTHKAIBIK (EpPMEHT-
TEPIiH, JOPYMEHACP/IiH, aJIMACTIANTHIH aMHH KbIIIKbLUIIAPBIHBIH OHOCHHTE31HEe KAaOBUICTTLIIr, oT 39pi MeH pH-ThIH
TOMEHI1 MoHIHE, CyOJIMMAalMSUIBIK JKOJIMEH KenTipyre TesiMaiiiri eckepiini. [alblH mpenaparrapia, UMMYHI
KapKBIHJATAThIH, TPAHYJIONUTTEPAIH, MOHOIIUTTEPIIH, T-TUMPOIUTTEPIiH TpoaudepaIisuIaHybIH apTThIPAThIH, A
KJIaChIHA JKaTAThIH HMMYHOTJIOOYJIMHACP/IiH CHHTE31H apTTHIPATHIH, KaH Capbl CyBIHIAFHI JIN30IMMIIK OCICCHIUTIKTI
apTTHIPY apKBUII, apHAHBI eMeC UMMYHUTETTI JKOFapIaTyFa, COHIai-aK KaHyapiaapAblH KaHBIHAFbI TeMOTJIOONHHIH
KOHIICHTPALIMSICHIH apTTHIPATHIH dcepiiepi 0ap eKeHi KOpCEeTiTeH.

[IpoOHOTHKTIH, aybpUT MAPYAIIBUIBIFEl MANJaphl MEH KYCTapbIHIA KE3[IECEeTiH apajac imek WH(EKIHUICHIHBIH
KO3/BIPFBILITAPbIHA, KOKIKANO3FA, TeIbMUHTO3IE, MMACTEepesUie3re, apa aypyjapblHa, CayblH CHBIPIAPBIHBIH Mac-
TUTiIHE KapChl THIMJUTITT )KOFapbl OONAThIHBI JalenaeHai. KenTipiiren ManiMeTTep, aybul HIapyallbulbIFbl MaJAaPhI
MeH KYCTapbIHBIH aypyJapblH eMJIey MEH OHBIH MPO(HIAKTHKACHI YIIiH ocep €Ty CIeKTpi KeH KemeHIi mpobno-
TUKTEp AaspiayIslH OONanIarsl 30p eKeHiH JoNeNIeHIi.

Tyiiin ce3mep: cyT *oHE NMPONHMOH KBIIIKBUIBI OaKTepHsIaphl, TPOOUOTHKTEDP, aHTArOHU3M, 3CEp €Ty CHEKTPII,
inrexk HQeKIUsIaphl, nacrepeies, MacTHT.
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CO3JIAHME NPOBMOTHUKA IIIMPOKOI'O CIIEKTPA JIEUCTBUS HA OCHOBE
MOJIOYHOKHMCJIBIX U TPOITMOHOBOKHUCJIbIX BAKTEPA

Annotanus. [Ipencrasiena undopmanus o pa3paboTke KOMIUIEKCHBIX MPOOMOTHKOB Ha OCHOBE MOJIOYHO-
KUCIIBIX M NPOIHMOHOBOKHCIIBIX OaKTEpUil HIMPOKOIO CIIEKTpa AEHCTBUS Juis BerepuHapuu. [Ipu cozganuu mpo-
OMOTHKOB YYMTBHIBAJICS aHTarOHM3M BXOJSIIMX B MX COCTaB 0akTepuil K KIMHHYECKMM IITaMMaM BO3OYIMTeENei
KOHKPETHBIX 3a00JIeBaHUH, a TaKXKe CIIOCOOHOCTh K OMOCHHTE3y OMOJIOTHUECKH aKTHBHBIX BEIIECTB — I'MIPOJIUTH-
4eCKMX (PepMEHTOB, BUTAMHUHOB, HE3aMEHHUMbIX aMHUHOKHCIIOT, yCTOWYMBOCTh K HHU3KHM 3HaueHWsM pH, xemuw,
CyOMMMaIoHHOMY BbICYIIMBaHUIO. [l0Ka3aHO, 4TO CO3JaHHBIE TpenapaThl 00Jalal0T UMMYHOCTUMYJIHPYHOIIM
JeicTBHEM, yBEeNW4MBAIOT npoiudepanuo T-muMONHUTOB, TPaHYJIOUNWTOB, MOHOILMTOB, YBEINYMBAIOT CHHTE3
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MMMYHOIJIOOYJIMHOB KJlacca A, IMOBBINIAIOT HecHenu(UUecKnii MMMYHHUTET 3a CUET YBEIWYCHHUS JM30LIMMHON
AKTHBHOCTH CHIBOPOTKH KPOBH, a TAKKE YBEIMUMBAIOT KOHIICHTPALMIO FEMOTJIO0MHA B KPOBH JKHBOTHBIX.

Jokazana 3pQeKTHBHOCTh TPOOHMOTHKOB B OTHONICHWH BO30yAWTENEH CMEMIaHHOW KUIIEYHOH WHQEKINH,
KOKLMIM03a, TeIbMUHTO30B, ITacTeperuie3a y CeIbCKOXO3SMCTBEHHBIX )KUBOTHBIX M IITHI] 3a00J€BaHHUI IT4elI, Mac-
TUTa y JIAKTUPYIOIIUX KOpoB. IIpencrapieHHble JaHHBIE CBUACTENLCTBYIOT O MEPCIEKTHBHOCTH CO3JAHMS KOMII-
JIEKCHBIX MPOOHOTUKOB IIMPOKOT0 CIEKTpa AEHCTBHA AL NPOGHMIAKTHKH M JIEYSHUS 3a00JIeBaHUH CENbCKOXO035i-
CTBCHHBIX ) KMBOTHBIX U IITHII.

KaioueBble ci10Ba: MOJOYHOKUCIIBIE M IPONHOHOBOKUCIIBIE OakTepHH, NPOOMOTHKH, aHTArOHHU3M, CHEKTp
JIEHCTBUS, KUIIICYHbIC HHPEKIIMHU, TACTEPEILIIC3, MACTHT.
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