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Foodborne disorders are sicknesses or illnesses that arise in an individual after they have ingested debased food
or water. This contamination is occasionally the outcome of corrupting with pathogenic minute organic entities, some
of which can cause affliction through the improvement of enterotoxins [1]. These foodborne ailments every now and
again present with self-confining gastroenteritis aftereffects i.e., affliction, regurgitating, detachment of the entrails,
stomach issues, and fever, but outrageous complexities can moreover arise, similar to kidney and liver dissatisfaction,
psyche and cerebrum issues, and loss of movement, which can have deadly outcomes. The World Health Organization
assesses the yearly weight of foodborne disease to number 600 million instances of sickness universally; of this,
diarrheal ailment represents the biggest extent of these cases and results in 230,000 passing [1]. These numbers, be
that as it may, are reasonable underrates because of a scope of elements including non-compulsory revealing of cases
to fitting reconnaissance frameworks, absence of worldwide observation frameworks, absence of properly prepared
testing offices, as well as that those experiencing gentle side effects may not look for clinical consideration [1-3].
The investigation of infection transmission of foodborne sickness is huge for the early acknowledgment of emerging
examples. With the globalization of food supply chains, it is basic to not simply have some familiarity with the
investigation of sickness transmission of foodborne disease, yet furthermore of the causative experts captured in these.

PaccTpoiicTBa IHUIIEBOTO MTPOMCXOKACHUS — 3TO 3a00JI€BaHMUS WM HEJOMOTAHHUS, KOTOPbIE BO3HUKAIOT Y Ye-
JIOBEKa I10Ciie YHOTPeOJICHNs B MTHUIIYy MCIIOPYCHHON MUIM MIIM BOJBI. DTO 3arps3HEHHE MHOTJIA SIBIISICTCS PE3yJlb-
TaTOM 3apa’kCHHS MEJIKMMHU TTATOTEHHBIMU OPraHUYECKHUMHU BEIIECTBAMH, HEKOTOPBIE M3 KOTOPBIX MOTYT BBHI3BIBATh
3a00NIEBaHMs 33 CUCT CONEPIKAHUSI IHTEPOTOKCHHOB [1]. DTH 3a00neBaHMs MUIIEBOTO MPOUCXOXKACHHUS BPEMsI OT
BPEMEHHU COIPOBOX/IAFOTCSI CAMOIIPOTEKAIOUIMMHE [TOCIIECCTBUSIMU TaCTPOIHTEPHUTA, T. €. HEJOMOTAHHEM, CPBITH-
BaHHEM, OTCIIOCHHEM BHYTPEHHOCTEH, TPOOIeMaMH C JKEITyAKOM U JIMXOPaIKoi, HO, KpOME TOTO, MOTYT BO3HHKATh
BO3MYTHUTEIBHBIC CIIOKHOCTH, MOOOHbBIC HEYJOBICTBOPEHHOCTH TTOYEK M NIEYCHH, IPOOIEeMaM ¢ IICHXUKOH 1 MO3-
TOM. M MOTeps JIBUKEHUS], 4YTO MOXKET UMETh CMepTebHble nocaencTsus. [lo onenkam BeeMupHoi opranusanuu
3PaBOOXPAHCHUS, SKETOAHBIN BeC OOJIE3HEH MUIEBOTO MPONUCXOXKICHUS HacuUThIBaeT 600 MIJTHOHOB CITydacB
3a00JIeBaHH BO BCEM MHUpE; M3 HUX JHapeifHoe 3a00sieBaHue MPEACTaBIsIeT cOO0H HanOOBIIYIO PACIPOCTPaHEH-
HOCTb 9THX ciydaeB M nNpuBoauT K cmeptu 230 000 yenosek [1]. Dtu 1udpsl, kak Obl TO HA OBUIO, PA3yMHO 3aHH-
YKCHBI U3-32 MHOKECTBA JIEMEHTOB, BKITIOYast HE00s3aTETIFHOE BBIBICHHE CITyJacB C IIOMOIIBIO0 COOTBETCTBYIOIIIX
CHCTEM Pa3Be/IKH, OTCYTCTBUE BCEMHUPHBIX CHCTEM HaOJIOCHUS, OTCYTCTBHE JOJDKHBIM 00pa3oM IOJrOTOBICHHBIX
0(HCOB TECTUPOBAHMUS, a TaKXKe ITOO0UHBIC AP HEKTH MOTYT HE TPEOOBATh KIMHUYECKOTO paccMoTpenus [ 1-3]. Pac-
CclleloBaHMe Tepeadn HH(MEKINH MUIIEBOTO MPOMCXOXKICHUS IMEET OTPOMHOE 3HAUEHHUE [UISl PAHHETO BBISBICHHSA
HOBBIX IPUMEPOB. B ycnoBusix modaamu3anuy nernoyek NoCcTaBoK MPOJ0BOJILCTBUS KpaifHe BaXKHO HE TPOCTO UMETh
HEKOTOpOE TPEICTABICHUE O PACCIICAOBAHNH CITydacB Nepefadn O0sIe3Hel MHUIIEeBOTO MPOUCXOXKICHHS, HO, KPOME
TOTO, O TIPUBJICYEHHBIX K HUM 3KCIEpTax.
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Bacillus cereus species and Staphylococcus aureus are among the most huge enterotoxigenic foodborne
microorganisms. These bacterial species produce different enterotoxins that have been entangled in various cases of
foodborne ailment, generally causing either emetic or diarrheal secondary effects.

B. cereus, an individual from the B. cereus bunch (B. cereus (sensu stricto), B. weihenstephanensis, B. thuringiensis,
B. mycoides, B. pseudomycoides, B. anthracis, B. cytotoxicus and B. toyonensis), is a Gram-positive spore framing
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bacterium. They can convey different enterotoxins including non-hemolytic enterotoxin (NHE), hemolysin BL (HBL),
cytokine K (CytK), hemolysin II (HlyII), enterotoxin FM (EntFM), and enterotoxin T (bc-D-ENT). As spore-formers they
can acquaint an extended bet with food taking care of since spores could get through dealing with controls in food taking
care of, similar to sterilization.

S. aureus is a Gram-positive non-spore forming coccus and strains could have a colossal assortment of enterotoxins,
as reviewed by Argudin et al.. This consolidates more than 23 power stable staphylococcal enterotoxins (SEs) including
Sea to SEE, SEG to SEI, SEK to SET, and the staphylococcal enterotoxin-like proteins (SEls) SE1J, and SEIU-SELY [15].
Sea to SEE are seen as the ‘customary’ enterotoxins and have all been trapped in foodborne sickness cases. SEH is the
primary non-old style enterotoxin that has moreover been entrapped in causing disorder episodes.

Gastroenteric contamination brought about by B. cereus s. L. species or S. aureus is believed to be only through
ingestion of debased food varieties. To this end, look for novel mixtures that might have antibacterial movement, as well
as the comprehension of the sub-atomic instruments behind these mixtures’ activities, are of essential and functional
importance.

Perhaps of the main pharmacological class utilized in clinical practice is adjusted nucleosides, which are generally
utilized as antiviral and anticancer specialists [1]. Be that as it may, data about their productivity against microorganisms
has been gathering as of late. As of now, nucleosides’ antibacterial properties have been found in both their engineered
analogs and various normal substances [19-21]. Furthermore, perceived nucleosides that have been or alternately are
currently being used to treat different infections have been uncovered to have antimicrobial attributes [2].

In this study the antibacterial activity of modified thio-nitrogen bases 2-mercaptopurine and 6-thioguanine, as well as
thio-nucleosides 6-thioguanosine and 2’-deoxy-6-thioguanosine against S. aureus and B. cereus were studied.

Different convergences of the adjusted nitrogen bases 2-mercaptopurine, 6-thioguanine, and nucleosides
6-thioguanosine and 2’-deoxy-6-thioguanosine are assessed for their impact on the viability of opportunistic gram-
positive bacterial cultures of B. cereus and S. aureus.
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Figure 1 — Effects of different concentrations of 2-mercaptopurine, 6-thioguanine,
6-thioguanosine, and 2’-deoxy-6-thioguanosine on the growth of B. cereus bacterial cells

According to the data shown in Figure 2, only 2-mercaptopurine had a visible effect on B. cereus bacterial cells
growth. Indeed, the median bacteria growth rate after 2-mercaptopurine treatment was 63.5% (IQR = 12.9), whereas the
median in 6-thioguanine-treated group was 97.3% (IQR = 29.7).

In nucleosides-treated groups more homogenous data were got. In 6-thioguanosine-treated group the median was
similar to 6-thioguanine-treated group 97.3% (IQR = 8.0), whereas the median bacteria growth rate after 2’-deoxy-6-
thioguanosine treatment was 99.6% (IQR = 6.9).

The Kruskal-Wallis test displayed that the differences were substantial (p = 0.0005365, Kruskal-Wallis
chi-squared = 17.581).

Next pairwise examinations between bunch levels with rectifications for various testing were determined (Table).
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Table
Pairwise comparisons of the effect of different concentrations of 2-mercaptopurine, 6-thioguanine, 6-thioguanosine,
and 2’-deoxy-6-thioguanosine on the viability of B. cereus bacterial cells using Wilcoxon rank sum test results

Compound 2-Mercaptopurine 2’-Deoxy-6-thioguanosine 6-Thioguanine
2’-Deoxy-6-thioguanosine 0.00012 - -
6-Thioguanine 0.00551 0.82519 -
6-Thioguanosine 0.00012 0.82519 0.82519

The pairwise comparison shows that, only 2-mercaptopurine and other compounds are significantly different
(p <0.05), whereas 6-thioguanosine pairwise with 6-thioguanine, and 2’-deoxy-6-thioguanosine, as well as 6-thioguanine
pairwise with 2°-deoxy-6-thioguanosine were similar in its effects on growth of B. cereus cells (p = 0.82519).
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Figure 2 — Effects of different concentrations of 2-mercaptopurine, 6-thioguanine,
6-thioguanosine, and 2’-deoxy-6-thioguanosine on the growth of S. aureus bacterial cells

According to the data shown in Figure 2, all compounds showed the effect on growth of S. aureus bacterial cells.
6-Thioguanine was the most active nitrogen base with the median bacteria growth rate 64.4% (IQR = 20.7), moreover,
this compound was the only one showed a concentration dependent effect on cell growth.

The median in 2-mercaptopurine-treated group was 75.5% (IQR = 11.2). In nucleosides-treated groups the median was
78.8% (IQR = 7.3) in 2’-deoxy-6-thioguanosine-treated group, and 81.2% (IQR = 11.6) in 6-thioguanosine-treated group.

The performed Kruskal-Wallis test displayed that there were no major differences among compounds (p = 0.08845,
Kruskal-Wallis chi-squared = 6.5311).

This study constantly demonstrated that 6-thioguanine, 6-thioguanosine, and 2’-deoxy-6-thioguanosine, but not
2-mercaptopurine treatment on B. cereus bacterial cells via resazurin reduction assay for 24 hours did not produce any
significant toxic effects. The results in this study also demonstrated that studied modified nitrogen bases 2-mercaptopurine,
6-thioguanine, and nucleosides 6-thioguanosine and 2’-deoxy-6-thioguanosine were more significant decreased the
growth of S. aureus bacterial cells with concentration dependent manner in case of 6-thioguanine.
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Thio-nucleosides, a group of chemicals generated from nucleosides by replacing the oxygen atom with a sulfur
atom, have received a lot of attention in cancer research because of their potential anticancer effects. Thio-nucleosides’
unusual chemical structure confers specific biological activity, making them possible cancer therapeutic possibilities.
This article will look at the role of thio-nucleosides as anticancer medications and how they work to limit cancer
cell growth and induce apoptosis. Thio-nucleosides have demonstrated exceptional cytotoxic effects on a variety
of cancer cell lines, making them a promising target for future preclinical and clinical research. Their capacity to
interfere with nucleic acid metabolism and impair DNA replication and repair mechanisms in cancer cells has made
them viable chemotherapeutic agents. Furthermore, thio-nucleosides have demonstrated the ability to overcome drug
resistance, a significant obstacle in cancer treatment, opening up new pathways for the creation of effective anticancer
medicines. In this article, we will look at the molecular processes underpinning thio-nucleosides’ anticancer activities,
their pharmacokinetic characteristics, and the present state of research into their therapeutic uses. Furthermore, we
will investigate the obstacles and possibilities connected with using thio-nucleosides as a novel class of anticancer
medications, offering insight on the future prospects and possible effect of this burgeoning field of cancer therapies.

THOHYKIICO3HU B!, TPYIITIA XUMIHUECKIX BEIIECTB, MOTy9aeMbIX M3 HYKJICO3UI0B ITyTEM 3aMEHBI aTOMa KHCIOpPO-
Jla aTOMOM Cepbl, IPUBIICKIIN OOJIBIIIOE BHUMAaHHUE B UCCIIEIOBAHMSAX PAKa M3-32 UX MOTEHIIMAIBHOTO MPOTHBOPAKO-
BOrO feiicTBust. HeoObraHas xuMudeckas CTpyKTypa THOHYKJICO3UIOB HAAETSIET UX CIe(pUIecKoi OMOIOrndecKkoit
AKTUBHOCTBIO, UTO JIENIACT X BO3MOMKHBIMU JUISl JIEUeHHs paka. B 3Toii crarbe OyzieT paccMOTpeHa poib THOHYKIIEO-
3WJI0B KaK MMPOTUBOPAKOBBIX ITPENAPATOB U TO, KAK OHM OI'PAHUYMBAIOT POCT PAKOBBIX KJIETOK M BBI3BIBAIOT aIlOITO3.
THOHYKIJICO3UIBI IPOJEMOHCTPHUPOBAIN UCKIIOYUTEIFHBIC IUTOTOKCHYECKHE Y (EKTHI HAa PA3IHMYHBIC IHHUN PAKO-
BBIX KJIETOK, YTO JIEJTaeT MX MHOTOOOCIIAOIEH MUILICHBIO JUTs OYyIINX JOKIMHUYECKHX U KIIMHUYECKUX UCCIIEH0-
BaHuWil. X crIoCOOHOCTH BMELIMBATHCS B META0O0IM3M HYKJICHHOBBIX KHCIIOT U HapyLIaTh MEXaHU3Mbl PEIUIMKALIN
n BoccranoBieHns JJHK B pakoBBIX KIIeTKax cenaya uX KH3HECITIOCOOHBIMH XHUMHUOTEPANIeBTHIECKUMH areHTaMH.
Kpome TOro, THOHYKIIC03UABI MPOJEMOHCTPUPOBAIN CIIOCOOHOCTH MPEOJI0NIEBATh JICKAPCTBEHHYIO YCTOHYMBOCTS,
YTO SIBJISIETCS CEPHE3HBIM MPEISITCTBAEM B JICUCHUH Paka, OTKPbIBas HOBBIE ITYTH JUIsl CO3aHus A (HEKTUBHBIX MPoO-
THUBOPAKOBBIX JIEKapCTB. B 3TOil cTaTbe MBI paCCMOTPHM MOJIEKYIISIPHBIE MPOLECCHI, JEKAIINE B OCHOBE POTUBO-
PaKOBOM aKTHBHOCTH THOHYKJICO3HJIOB, HX (DAPMAKOKHHETHYECKHE XapaKTEPUCTHUKH U COBPEMEHHOE COCTOSTHHE HC-
CJIEIOBAHUH MX TEpaeBTUYECKOTO IpUMeHeHHsI. Kpome Toro, Mel Oy/ieM HCCIea0BaTh IPETSITCTBHS H BO3MOXKHOCTH,
CBSI3aHHBIE C UCIIOIb30BaHNEM THOHYKJICO3HU/IOB B KQUECTBE HOBOTO KJIACCa IIPOTHBOPAKOBBIX MPETIApaToB, IpeIaras
MOHMMaHHUE Oy/IyIINX MEPCIIEKTHB M BO3MOXKHOTO d(deKTa 3TOH pacTymiel 00JIacTH JIeUSHHUS paka.
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