POJIb CUCTEM  MAHNIMHHOI'O  OBYYUEHUA HA  COBPEMEHHOM  OTAIIE
BUOMEUITMHCKUX UCCJIEJOBAHMI HA TIPUMEPE ITPOI PAMM PASS 1 PROTOX
XaycroB C.H., IOpun I''A., Cunuueina /[.A.

BopoHnexckuii rocygapcTBeHHbIM MeauuuHCKkuil yHuBepcuteT uMenu H.H. bypaenko, Boponex,

Poccus; stas.khaustov2005@mail.ru

CoBpeMeHHbIE  OMOMEIHMIIMHCKUE  HCCIENOBaHMUSA BCE aKTHBHEE  HCIOJB3YIOT  TEXHOJIOTHUU
HCKYCCTBEHHOT'O MHTEIJIEKTa, 0OCOOCHHO MalIMHHOE 00yueHHe. DTO MO3BOJIAET TOUHEE MOJIEIUPOBATH
OHMOJIOTHYECKHE TMPOLIECCHl, YCKOPATh JOKIMHUYECKHE 3Talbl U CHUXKATh 3arpaThl. PaccMoTpuM 1Ba
nonyssapHbix uHcTpyMeHTa: PASS u ProTox. PASS (Prediction of Activity Spectra for Substances)
npeCcKa3biBaeT (PapMaKoJIOTHYECKYI0 aKTHBHOCTH BEIIECTB Ha OCHOBE MX CTPYKTYpBI, CPaBHUBAs C
0a30i1 TaHHBIX U3BECTHBIX coelnHEeHUN. OHa BbIIAET BEPOSATHOCTU NpOsBICHUS akTUBHOCTU (Pa) min
e€ orcyrctBus (Pi), uTo momMoraer OBICTPO BHIOpATh MEPCIEKTHUBHBIC KaHIWUIATHI JUIS JajdbHEHIINX
uccnenoBanuii. ProTox (Prediction of Toxicity) — onmaiiH-TuiargopMa i MPOTHO3UPOBAHUS
TOKCHYHOCTH XUMHUYECKUX BemecTB. OHA UCTIOIB3YET aIrOPUTMBI MAITUHHOTO 00yUYEHMsI, aHATH3UPYS
MOJICKYJISIPHBIE JIECKPHUIITOPBI, YTOOBI OIEHHWTh PUCKHU: HANpuUMep, onpeaeiuTb LDso nim BBIABUTH
MYyTareHHOCTb, KaHIIEpOreHHOCTh. CrcTeMa Mo3BOJIAET OBICTPO MOHSATh, HACKOIBKO 0€30MacHO paHee
HE HCCJIEJOBAaHHOE BeIIeCTBO. Hampumep, B HUCCIEIOBAaHMM OLIEHKM AHTHUOKCUIAHTHOW Tepanuu
TOKCHYECKOT0 TOpaKEHHs TI€YEHW UCMHOJIb30BaIM MoJenb Ha Kpbicax ¢ BBeaeHueM CCla.
TectupoBanuch nBa coemunenus: JAI'X-1 (2,2,4-tpumernn-1,2-nuruapoxunonun) u JAIX-2 (6-
rUJIpoKcu-1-6en3omn-6-ruapokcu-2,2,4-tpumetni-1,2- Turu JpoOXuHOIMH). AI'X-1 IIPOSIBIISIT
AQHTHOKCH/IAaHTHBIE CBOMCTBa NpU 25 MI/KI, HO B BBICOKMX JI03aX BBI3bIBAJl TOKCUYHOCTb H3-32
XHHOUIHOTO MeTabonuTa. [ CHYKEHHs] TOKCHYHOCTH ObLIa MpoBeneHa MOIU(UKAIUS CTPYKTYPHI
(6enzomnmupoBanue), u coznan JAI'X-2. Tlepen in vivo ucneITaHusIMH TIpoBenu in silico aHamms ¢
nomouipto PASS u ProTox. PASS npenckazan mns JII'X-2 BbICOKME BEPOATHOCTH AaHTUOKCUIAHTHOMN
aKTUBHOCTH: BoccTaHoButTenbHas (Pa = 0,888), 3amwmra memOpan (Pa = 0,736), unrubupoBanue
nepekucHoro okucienus munuaos (Pa = 0,697), nporuBoBocnanutenbHas akTuBHOCTh (Pa = 0,583).
ProTox otuéc BemectBo k IV kmaccy omacHoctH (LDso = 800 mr/kr) 6€3 mpH3HAKOB MyTareHHOCTH
WIA KaHIEPOTeHHOCTH. DTO MO3BOJIMIIO BBIOpaTh 103y 50 MI/Kr i in vivo TectoB. Mcnonab3oBaHue
PASS u ProTox mo3Boinio ONTUMHU3UMPOBATh JOKIMHUYECKHH 3Tal, COKPATUTh PACXOAbl U YHCIIO
’KHBOTHBIX, TOBBICHB 3KOHOMHUYECKYIO A(P(EKTHBHOCTH M COOTBETCTBHE ASTHUECKHUM CTaHIAAPTaM.
WHTerpaus MalmmHHOTO OOYYEHHUsI B MAaTO(QU3NOJIOTHIO U (DApPMAKOJIOTHIO OTKPBIBAET MEPCHEKTHBBI
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Modern biomedical research increasingly uses artificial intelligence technologies, especially machine
learning. This allows for more accurate modeling of biological processes, acceleration of preclinical
stages and reduction of costs. Let's consider two popular tools: PASS and ProTox. PASS (Prediction of
Activity Spectra for Substances) predicts the pharmacological activity of substances based on their
structure, comparing them with a database of known compounds. It provides probabilities of activity
(Pa) or its absence (Pi), which helps to quickly select promising candidates for further research. ProTox
(Prediction of Toxicity) is an online platform for predicting the toxicity of chemicals. It uses machine
learning algorithms, analyzing molecular descriptors to assess risks: for example, to determine LDso or
identify mutagenicity, carcinogenicity. The system allows you to quickly understand how safe a
previously unstudied substance is. For example, in a study evaluating antioxidant therapy for toxic liver
damage, a rat model with the introduction of CCls was used. Two compounds were tested: DHC-1
(2,2,4-trimethyl-1,2-dihydroquinoline) and DHC-2 (6-hydroxy-1-benzoyl-6-hydroxy-2,2,4-trimethyl-
1,2-dihydroquinoline). DHC-1 exhibited antioxidant properties at 25 mg/kg, but at high doses caused
toxicity due to the quinoid metabolite. To reduce toxicity, the structure was modified (benzoylation),
and DHC-2 was created. Before in vivo testing, in silico analysis was performed using PASS and
ProTox. PASS predicted high probabilities of antioxidant activity for DHC-2: reducing (Pa = 0.888),
membrane protection (Pa = 0.736), inhibition of lipid peroxidation (Pa = 0.697), anti-inflammatory
activity (Pa = 0.583). ProTox classified the substance as hazard class IV (LDso = 800 mg/kg) with no
signs of mutagenicity or carcinogenicity. This allowed us to select a dose of 50 mg/kg for in vivo
testing. The use of PASS and ProTox allowed us to optimize the preclinical stage, reduce costs and the
number of animals, increasing cost-effectiveness and compliance with ethical standards. The
integration of machine learning into pathophysiology and pharmacology opens up prospects for more
accurate and rapid development of new therapeutic agents.
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