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BIOSAFETY ASSESSMENT OF LACTOBACILLUS PARACASEI - 010K STRAIN

Annotation: The article evaluates the biosafety of microorganisms based on the study of the
pathogenicity and nature of side effects of a new probiotic strain Lactobacillus paracasei — 010K
isolated from koumiss. The paper presents data on the determination of potentially pathogenic signs
in vitro, virulence, allergenic and irritant sensitizing effects and the study of toxicological effects.
According to the existing classification of strains (Maximum permissible concentrations (MPC) of
producing microorganisms, bacterial preparations and their components in the air of the working
area Hygienic standards GN 2.2.6.709-98), the new strain of Bifidobacterium crudilactis 7-1C
belongs to the 4th hazard class. It can be used to develop biological products in order to increase
the vegetation of fish, prevent and treat the aura of fish, improve the microflora of the gastrointestinal
tract of the stomach.
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Introduction

The use of modern biological knowledge, the development of Biotechnology opens up wide
opportunities for solving the problems of the agricultural sector, veterinary medicine, food industry,
healthcare, pharmacology, and Environmental Protection. Thanks to scientific achievements in the
field of microbiology and the introduction of new developments in genetic engineering, it became
possible to obtain high-tech strains of highly productive microorganisms [1-7].

In recent years, the biotechnology of probiotics, drugs used for the correction and prevention
of microecological disorders in the gastrointestinal tract of humans and animals, has been intensively
developing [8]. The effectiveness of probiotic drugs is determined by the combination of biological
properties of the strains that make up the drug. Production bacteria must have a set of characteristics
that allow them to compete with pathogenic and conditionally pathogenic microorganisms. These
include: antagonistic activity, the ability to adhere and colonize the intestinal mucosa, acid formation
activity, a certain level of resistance to hydrochloric acid and bile [9-11].

Another stage of introduction into the production of drugs based on cultures of
microorganisms or their derivatives is the assessment of their biosafety — the study of pathogenicity,
virulence, allergenicity [12-14]. Because of the growing nomenclature of strains used in
biotechnology, the issue of the safety of microorganisms utilized in this business is relevant. The
idea of biosafety aims to prevent biological agents-including microbes used in biotechnology-from
becoming a threat.

The introduction of the requirements to create a contemporary regulatory framework for
industrial strain certification and standardization, guarantee control over their use in production, and
create a conceptually agreed-upon implementation mechanism with global experience in this area,
the introduction of biosafety levels for industrial strains has become a more widespread issue.

The problem of the safety of microorganisms used in the biotechnology industry is relevant
as a result of the expansion of the range of strains used. In a broad sense, biosafety includes the
prevention of the potential danger of a biological agent, including microorganisms used in
biotechnology [15].

A system of classifying microorganisms by Hazard Level has been developed by the National
Institute of Health (USA), the European Federation of Biotechnology, and the Organization of
Economic Cooperation & Development. This system is based on the taxonomic status of strains and
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their potential pathogenic properties. This classification separates microorganisms employed in
biotechnology into four classes: low-risk, medium-risk, high-risk, and harmless.

Based on the study of the nature of pathogenicity and adverse effects of probiotic strains, an
assessment of the safety of the microorganism was carried out. 1 (Lactobacillus paracasei - 010K)
strain, which showed activity in terms of probiotic properties, was identified as irritating in vitro in
terms of potential-pathogenic symptoms, virulence, allergenic and sensitive effects. The aim of the
work is to study the biosafety of the promising strain Lactobacillus paracasei - 010K, to study the
harmful properties of the strain, the degree of toxicity (risk class) and sensitizing Acti ity in model
experiments.

Research methods

A sample of koumiss was obtained on a farm in the Almaty region (Kazakhstan) from healthy
horse meat by hand milking in sterile screw bottles and stored in cool boxes before being sent to a
microbiological laboratory.

Wilkins-Chalgren agar (Oxoid, UK) with the addition of soy peptone (5 g /I, Oxoid), L-cysteine-
HCI (0.5 g/ |, Sigma-Aldrich), Twin 80 (1 ml/ I, Sigma-Aldrich) was used to isolate lactic acid bacteria.
The selective agents mupirocin (100 mg/l, Oxoid) and glacial acetic acid (1 ml/l; Sigma-Aldrich) were
part of the medium. A freshly harvested sample of koumiss was serially diluted in an anaerobic
Wilkins-Chalgren broth (Oxoid, UK) containing soy peptone, L-cysteine-HCI and Twin-80, and then
incubated in a selective Wilkins-Chalgren agar under anaerobic conditions (CO2 / Hz: 90). / 10) in
anaerobic vessels (Oxoid) for 72 hours at 37°C. Bacterial colonies were collected and transferred to
test tubes containing anaerobic Wilkins-Chalgren broth. The isolates were cultured for 24 hours at
37°C.

Genomic DNA was separated from daily bacterial cultures using the PureLink Genomic DNA
Kit DNA isolation kit in accordance with the manufacturer's protocol (Invitrogen, Carlsbad, USA). The
DNA concentration in the samples was determined using the qubit ® 2.0 fluorimeter qubittim dsdna
HS Assay Kit (Life Technologies, Oregon, USA) kit.

With a single intravenous administration of large doses of microorganisms, the study of the
potential pathogenic properties of a new biological strain was conducted in accordance with integral
indicators characterizing the relationship between the macro and the microorganism: virulence,
blood penetration rate (“threshold" dose) and distribution to internal organs (kidneys, liver, spleen),
toxicity of EXO and endotoxins [1]. Using integral indicators that describe the relationship between
macro and microorganisms with a single intravenous administration of large doses of
microorganisms, such as virulence, blood penetration rate ("threshold" dose) and distribution to
internal organs (kidneys, liver, spleen), EXO, and endotoxin toxicity, the study of potential pathogenic
properties of new biotechnological strains was conducted [16].

Biosafety assessment of the Lactobacillus paracasei — 010K strain was studied in laboratory
animals: nonlinear white mice, guinea pigs and rabbits.

The support of creatures was in agreement with the sterile rules for the development, gear
and upkeep of exploratory and natural clinics (vivariums), the bolstering of creatures was carried out
with common and briquetted bolster in understanding with the standards. The creatures experienced
isolate and acclimatization in vivarium conditions for 14 days. Exploratory bunches of creatures were
shaped by the strategy of irregular determination, taking into consideration body weight as a deciding
marker. When conducting experiments, the general condition of animals, feed and water
consumption were monitored daily; once a week, body weight was determined. Monitoring the
condition of laboratory animals was carried out every morning. Decide the number of patients and
the timing of ailment or passing of creatures, clinical signs (changes in behavior, appearance,
nourishment and water utilization, responses to outside boosts, respiratory rate, color of the ears
and appendages, the nearness of mirror withdrawals and tremors of the appendages, the
improvement of drugs and comatose conditions, etc.).

Determination of the pathogenicity of strains was carried out in the laboratory of «scientific
and production center of Microbiology and virology» LLP.

In vitro study of potential pathogenic traits of strains: in vitro tests using a dense nutrient
medium supplemented with blood (blood agar) and egg yolk (yellow Agar) revealed that the strains
lacked hemolytic and lecithinase activity.

ISSN 2788-7995 (Print) IITokopiM yHHBEpCHTETiHIH XabapIubichl. TexHUKaIbIK FeuTbIMaap Ne 4(16) 2024 264
ISSN 3006-0524 (Online) Bulletin of Shakarim University. Technical Sciences Ne 4(16) 2024



Research results

Studying the virulence of the strain (L D 50): Testing for acute toxicity of the Lactobacillus
paracasei - 010K strain was carried out using the generally accepted method /Birger M.O.,1982/ on
8 groups of animals (5 white mice each, 3 females and 2 males, weighing 16-18 g) at concentrations
from 10° to 10! CFU/cm?® (Table 1). The use of concentrations from 102 to 10'* CFU/ml did not lead
to any noticeable physiological or behavioral changes.

Table 1 — results of the study of acute toxicity of the strain

Ne Num_ber of a}nimals Input method CFU/ ML S_ick Anjmal The sgrviving
in practice amount animals | vyield animals
1 5 Abdominal cavity 103 0 0 5
2 5 Abdominal cavity 10° 0 0 5
3 5 Abdominal cavity 107 0 0 5
4 5 Abdominal cavity 10° 0 0 5
Control 5 Abdominal cavity Saline solution 0 0 5
5 5 Through the mouth 10° 0 0 5
6 5 Through the mouth 107 0 0 5
7 5 Through the mouth 10° 0 0 5
8 5 Through the mouth 101t 0 0 5
Control 5 Through the mouth | Saline solution 0 0 5

The results of the experiment showed that neither intrauterine nor oral (by mouth)
administration of the studied doses of the strain led to the death of the experimental participants.
They were all healthy and active.

Morphological changes in internal organs: autopsy results of animals: in live form, they are
dark red, with a smooth surface. The “drawings” of the brain and shells are clearly visible. The
structure is light, simple in place, the surfaces are smooth, easy to separate from each other, and
the materials to collect are invisible.

Ability to disseminate internal organs: Dissemination of internal organs takes place only
during the first 24 hours after the introduction of culture.

Local irritant effect: When the studied growth was injected into the conjunctiva of the rabbit
eye at a dose of 1*10° CFU/cm?, a weak positive reaction was observed in the form of an injection
of scleral and corneal vessels and mucosal secretions in thecornerof theeye.Onthe second day of
observation,the above phenomeno ncompletely disappearedin all animals, and nodeviationfrom the
physiological standard was observed for the next 5 days. Thus, the weak damage causedby the
strainsinthisstudyhasa localirritant effect. Allergenic effect by sensitization: moderate allergen doses
were established using guinea pigs,and 103, 10°, 107 were in troduced per animal dose of CFU/ ML.
Saline was used as control. Responses were recorded after 24 hours and with in 5 days. Results
were scoredon the following scale:

0 — no visible reaction;

1 — pale pink erythema in the entire region or on its edge;

2 — bright pink erythema in the entire region or on its edge;

3 — whole erythema,;

4 — infiltration and swelling of the skin in the presence or absence of erythema (thickening of
the skin fold);

5 — erythema, pronounced infiltration, focal ulcers (necrosis), hemorrhages, crusts may
appeatr.

In our experience — 0 points, no reaction. Thus, it was recognized that the studied strain
practically does not have an allergic effect.

Allergenic effect on sensitizing effect: The establishment of an average allergenic dose was
carried out on guinea pigs, which were injected with the studied culture at doses of 10%,10%,10°,10°
CFU/per animal. The control was a saline solution. The reaction was recorded after 10 days
according to the diameter of the erythema. The average allergenic dose of the studied culture was
9.5%10° CFU per animal. Thus, this strain has practically no allergenic effect.
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According to the classification of the strain (Maximum Permissible Concentration
(MPC)GNZ2.2.6.709-98 Sanitary Standards for Microbial Producers, Bacterial Preparations and their
Components in the Air in Work Areas), this active strain was classified as Hazard Class 4. To
determine the tokicological indicators of the Lactobacillus paracasei — 070K strain, we studied the
effect on the mass indicators of ten white mice. The results of the study obtained are presented in
Table 2. According to the results of the research work, the toxicity of all used concentrations of the
Lactobacillus paracasei — 070K strain was not established. At the end of the study, the mice were all
alive and no physiological abnormalities were observed in their bodies. During the experiment, the
difference in live weight of mice was on average 0.2 g.

Table 2 — Effect of Lactobacillus paracasei — 010K strain on weight indicators in mice

Groups Average live weight, G Absolute Relative growth,
Primary Last growth, G %
Control 2,2+0,6 28,3+0,8 6,1+0,2 0,43+0,01
1 Experimental group 22,1+0,7 28,4+0,7 6,310,1 0,45+0,01
2 Experimental group 22,3+0,6 29,2+0,5* 6,9+0,2* 0,49+0,01*
3 Experimental group 22,1+0,6 29,4+0,4* 7,3+0,2* 0,52+0,01*
Note: * — P=0,05.

According to the results, in the control group, the average live weight of animals increased
from 22,2+0,6 g to 28,310,8 g, the absolute increase was 6.1+0.2 g. In 1 experimental group, the
average live weight reached 28,4+0,7 g from 22,1+0,7 g, and the absolute increase was 6,3+0,1 g.
In 2 experimental groups, the initial mean live weight was 22,3+0,6 g, the final indicator increased to
29,2+0,5 g, the absolute increase was 6,910,2 g, which is statistically significant (p=0,05). In the 3
experimental groups, the average live weight increased from 22,11£0,6 g to 29,4+0,4 g, and the
absolute increase was 7.31£0.2 g, which is also statistically significant (P=0,05). The diagram of the
indicators of relative growth of laboratory animals is shown in Figure 1.
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Figure 1 — relative growth indicators of mice, %

The relative growth indicators shown in the figure were 0,43+0,01% in the control group,
0,45+0,01% in 1 experimental group, 0,49+0,01% in 2 experimental groups and 0,52+0,01% in 3
experimental groups. The increase in experimental groups is higher than in the control group, which
indicates the effectiveness of experimental conditions. Similar results were obtained in the studies
of N.A. Tabakov. In his work, when feeding laboratory mice with a feed additive with the addition of
mineral elements, the weight of the experimental groups of mice increased significantly compared
to the control group, and the feed additive did not have a negative effect on the physiological state
of the mice [17].

Discussion

The problem of microbial safety in the biotechnology industry is relevant due to the expansion
of the range of strains used.Biosafety includes the prevention of the potential danger of a biological
agent, including microorganisms used in biotechnology.At the present stage of development and
improvement of biosafety criteria for biotechnological strains, it is clearly shown that a mandatory
and necessary condition for the admission of producer strains to industrial use is their avirulence,
low invasiveness, the absence of toxigenic properties and the ability to disseminate in internal organs
and the ability to disseminate inlf the strain qualifies as non-pathogenic, it can be used in the
biotechnology industry. Strains of all types of microorganisms proposed for the production of
probiotics should be non-virulent, non-toxic, safe for humans, including, if necessary, immunological
safety.

Conclusion
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The objective of this study was to evaluate the safety of oral administration of Lactobacillus
paracasei — 010K. Ingestion of this bacteria did not produce significant toxic effects in both male and
female mice.The animals appeared healthy and behaved normally throughout th estudy period. An
indicator of the overall health of the animals in the toxicity study was the changein body weight. A
significant loss of body weight in the animals could be due to some adverse effect, such asanorexia,
diarrhea, or dehydration. Thus, one of the reasons why the bacterium was not toxic to mice was the
normal change in body weight of the experimental animals during the study period.
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OLEEHKA BUOBE30OMNMACHOCTU LULTAMMA LACTOBACILLUS PARACASEI 010K
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B cmambe OdaHa oueHka 6uobe3onacHoCmu MUKPOOP2aHU3MO8 Ha OCHO8Ee U3y4eHUs
namoeeHHoCcmu u xapakmepa rnobo4Hbix aghghekmos Hoeozo npobuomuyeckoeo wmamma Lactobacillus
paracasei — 010K, ebidenieHHO20 U3 Kymbica. B cmambe npedcmaeneHbl daHHble 110 ornpedeneHuro
nomeHyuasibHO rMnamoegeHHbIX MPU3HaKo8 in Vitro, sUpyneHmMHOCMuU, asnsiepeeHHOMY U pa3dpaxxarouemy
ceHcubunuaupyrouwemy 8030elicmeauto, a makxe U3y4eHU0 MOKCUKoIoau4yeckux aghghekmos. CoanacHo
cywecmsyrowel Knaccugpukayuu wmammos ([pedenbHo Oonycmumbie kKoHuyeHmpauuu (M4K)
MUKDPOOP2aHU3MO8-rpodyyeHmos, bakmepuasibHbIX rpernapamos U UX KOMIOHEeHmMo8 8 8030yxe
paboyell 30HbI 10 2u2ueHU4YecKuM Hopmamueam H 2.2.6.709-98), Hoebili wmamm Bifidobacterium
crudilactis 7-1C omHocumcsa Kk 4-my knaccy ornacHocmu. OH Moxem 6bimb UCMONbL308aH Ons
paspabomku buornperiapamo8 C UeNbl YyBeJIUYEHUS] 8ezcemamusHOl aKmueHocmu  pbibbl,
npochunakmuku U fieq4eHuUs1 aypbl pbibbi, yryHUeHUs MUKPOQIIOpb! XeslyO04YHO-KUUWEYHO_20 mpakma
xKernyoka.

Knroueenlie cnoea: supyneHmHocmsb, 6uobesonacHocmb, ceHcubusnusauusi, MOKCUYHOCMb,
annepaeHHbIl pUck, namoaeHHOCMb.
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LACTOBACILLUS PARACASEI - 010K LULTAMbIHbIH BUOKAYINCI3AINH 3EPTTEY

Makanada kbimbizdaH okwaynaHfaH Lactobacillus paracasei — 010K aHa npobuomukarbik
wmamMmMmbiHbIH ~ namozeHdiniai MeH XaHama  ocCepriepiHiH cunambiH 3epmmey  Heai3iHOe
MukpoopaaHuamoepdiH buokayinciddiciHe bara 6epinzeH. Makanada bikmumas namozeHdik benezinepdi
in vitro, eupyneHmminikmi, annepaeHdi xoHe mimipkeHdipaiw ceHcubunu3dayusnsiK acepdi aHblKmay,
CoHOal-aK  MOKCUKOMO2USAbIK — acepniepdi  3epmmey  mypanbl  MajaiMemmep  KesimipiseeH.
LLiImammdapdbiH KondaHbicmarbl XikmemeciHe colkec (MH 2.2.6.709-98 euaueHarsnblKk HOpmamuemepi
bolbIHWa XyMbIC alMarbiHbiH ayacbiHOarbl MUKpOopeaaHu3MOep-eHOipywinepdid, bakmepusisibiK
npenapammapObiH X8He 0siapdblH KOMIOHEHMMEPIHIH WeKmi pykcam emineeH KOHUeHmpayusichbl
(LLIPK), Bifidobacterium crudilactis 7-1C xaHa wmammbl Kayinminikmid 4-wi knacsiHa xamaodbl. OHbl
banbikmbiH eezemamuemi 6ernceHdiniciH apmmbipy, 6arsbiK aypacbkiHbiH anlbiH ary XoeHe emoey,
ackKasaH-iwek xondapbiHbIH MUKPOGIopachiH XaKcapmy MakcambiHOa 6uonoaussbIK npenapammapobi
a3ipney ywiH natdanaHyra 6onalbl.

TytiH ce3dep: cym KblwKbIObl bakmepusinap, supyrneHmminik, 6uokayinciadik, ybimmabinbIK,
annepaeHOiK Kayir, namozeHoinik.
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ACTbIK 6HAEY XOHE MAW AAKbINAOAPBIH KAUTA ©HOEYAIH EKIHLWINIK
LWUMKIBATTAPbIH NAUAOAJTAHBLIIN MAKCAPbI MAUbIH TASAPTY TUIMAUIITH APTTbIPY

AHOamna: Makanada acmbiK 6eHOey xoHe mal OakblndapbiH Kalima eHOeyOiH eKiHWIrniK
wukisammapaeliH naddanaHbin Makcapbl MalibiH masapmy muimaoiniaiH apmmaeipy MaKkcammaiH iCKe
acblpy ywiH opbiHOanfaH MiHOemmep HezisiH0e a0ebu kesdepze caparnmamarsibiK CbiHU WOy
XKypei3in, makcapbl MalblH muiMOi masapmy mMeXHOMO02USICbIHbIH HbICAHbIH MEH MaKcamabl
alikpiHOan0bl. EkiHwinik wukizammapelH cy3y mamepuandapbl pemiHde kosidaHy xondapbl
mandaHbirn, oHmadlinibi Cy3y Mamepuarsbl pemiHOe 3bifblp marnuwbifbl YcbiHbinadel. Katima eHoeyOiH
EKIHWINIK WukidambiHaH mypambiH Cy3ai MamepuarbiH eHOipicmik myprbida xabObikma KorndaHy
YWiH Ker ¢hakmopsribl 3KCriepuMeHmmikK 3epmmeynep Xypeisindi. Kalima eHOeydiH eKiHwWirik
WuKisamelHaH mypambiH Ccy3y MamepuandapbiMeH ma3sapmy Ke3iH0e Makcapbl MalblHbIH
WhIfbIMbIHBIH WamMachkl COpfbl KbiCbiMbIHa 6alnaHbicmbl eckeHOigiH kepdik. Copfbl KbICbIMbIHbIH
180-10°2 INa acepiHde MalidbiH WhbiFbIMbI MeMeHOer, cy3y MamepuandapbiHbIH 6MKi3y KabinemiHiH
memeHOezeHimeH balinaHbicmbipa anaMbl3 XoHe Cy3y Xbl10aMObIfbiHbIH apmybliHa 6alnaHbicmel
MaKcapb! MalblHbIH WhIfbIMbIHbIH 0a apmKaHbIH Kepe anambi3. 3bifblp maslblifbl apKbirbl MakKcapbl
MmalibiH pamarnbi cy3eide 0,1 n/c xbindamibikma cy3y HemuxxeciHoe mMakcapbl MalibiHbIH WhbIfbIMbI
93%-ra OeliiH apmmbil. Makcapbl malibiHbiH Mal KblWKbiObl, beliopeaHuKarsblK Kypambl MEH
OapymeHAep mernwepiH 3epmmey HomuxxeciHde, KypambiHOarbl KaHbIKKaH Mal KbiWKblidapbiHbIH
mMersnwepi memeHOer, MOHO XXoHe MosluKkaHblKnaraH KblWKblidapObiH (oneuH, 6ezeH, yuc-10-
eennmadeyeH MeH UUC-JTUHOM KblWKbINdapbl) Menuepi apmkaHbIH Kepemi3, COHbIMEH Kamap
beliopeaHukanblK Kypamel 6apnbik Hopmanapra cad, an E JdepymeHOepiHiH MewepiHiH
JKoFapnaraHbIH 6alkalmbi3.

3epmmey xymbicbiHOa eciMOiKk MmalibiHa ma3apmyra apHanraH ®IP (cbunbmp npecc
pamHbIl) Mapkanbl pamalibl Kamaprbl cy3ai-npecmi natdanaHbinadbl. HemuxeciHde Kalima
©eHOeydiH eKiHWIniK wukisambelHaH mypambiH Cy3ai MamepuasdapbiH pamarbl Kamapiibl cy3ai-
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