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Anti-inflammatory and antioxidant activities of 4-allylpyrocatechol and its derivatives
with molecular docking and ADMET investigations

Abnormal production of pro-inflammatory mediators and generation of reactive oxygen species (ROS) play a
key role in the development and progression of various human disorders. The study aims to investigate the in
vitro anti-inflammatory and antioxidant activity of 4-allyl pyrocatechol (4-APC) and its derivatives (APC-1
and APC-2) by albumin denaturation and 1,1-Diphenyl-2-picrylhydrazyl (DPPH) methods, respectively. Al-
S0, the test compounds are studied in silico for their inhibitory potential against the pro-inflammatory and ox-
idative markers (calpain, FAAH, and TNF-o) via molecular docking. The compounds have exhibited appre-
ciable in vitro anti-inflammatory and antioxidant activities. The APC-2 compound has demonstrated signifi-
cant anti-inflammatory and antioxidant activity (percentage inhibition = 694+0.76 and 77.05+0.92, respective-
ly, at 100 pg/ml) compared to the standard drugs, aspirin and ascorbic acid (percentage inhibition = 82+0.83
and 92.35+0.75, respectively, at 100 ug/ml). The docking study has showed that APC-2 significantly inhibit-
ed calpain (PDB ID: 2R9C), FAAH (2WJ1) and TNF-a (2AZ5) inflammatory markers. The drug-likeness,
bioactivities, ADME profile (pharmacokinetic) and toxicity properties have also been determined using
online tools (Molinspiration, pkCSM, SwissADME, PreADMET). The test compounds have showed accepta-
ble drug-likeness, bioactivity score, ADME and toxicity properties. Finally, we conclude that the 4-
allylpyrocatechol and its derivatives can be used as lead molecules for their further development as therapeu-
tically useful anti-inflammatory agents.

Keywords: pyrocatechol, anti-inflammatory, antioxidant, lead molecule, inflammatory markers, calpain,
FAAH, TNF-a, docking, ADMET.

Introduction

Chronic anti-inflammatory diseases, including rheumatoid arthritis, are still one of the major health
problems of the world’s population. Chronic inflammation may lead to considerable tissue damage in human
diseases [1, 2]. Inflammation can cause damage to body tissues (endothelial cells, muscle cells, nerve cells)
through the production of an array of pro-inflammatory and inflammatory mediators, such as prostaglandins
(PGEs), interleukins (ILs), tumor necrosis factor-alpha (TNF), etc. [3]. The abnormal production of pro-
inflammatory mediators and the generation of reactive oxygen species (ROS) play a key role in the devel-
opment of inflammations and associated human illness [4, 5]. ROS are free oxygen radicals that can rapidly
react with biological molecules (lipids, DNA, and proteins), resulting in oxidative stress (OS) and conse-
guently cellular damage [6]. The production of free radicals and pro-inflammatory/ inflammatory mediators
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is believed to be the underlying cause of inflammatory diseases [6-9]. The anti-inflammatory, antioxidant,
antimicrobial, antifungal activities of 4-allylpyrocatechol (APC) have already been reported [10, 11]. As
continuation of our work [12], this work aims to study the anti-inflammatory and antioxidant activity of pre-
viously synthesized 4-allylpyrocatechol and its derivatives by using in vitro methods. Further, molecular
docking was carried out by in silico method to investigate the inhibitory potential of test compounds against
oxidative (calpain), fatty acid amide hydrolase (FAAH), and pro-inflammatory (TNF-a) markers. To evalu-
ate the overall drug-likeness, drug-likeness parameters, bioactivities, ADME profile (pharmacokinetic) and
toxicity properties were also determined using online tools.

Experimental

Chemicals: 1,1-Diphenyl-2-picrylhydrazyl (DPPH), DMSQO, ethanol, ascorbic acid, bovine albumin
were purchased from National Scientific Products, Guntur, A.P. India. All other chemical reagents and
chemicals used were of analytical grade.

In vitro anti-inflammatory activity: The protein denaturation method was used to determine the anti-
inflammatory activity of the synthesized molecules according to the previously reported technique [8] with
some minor modifications. The final volume of the reaction mixture was 5 ml and comprised 0.2 ml bovine
albumin (1 %), 0.70 ml phosphate buffer saline (PBS, pH 6.4), and 0.1 ml test compound (sample). The pH
was adjusted to 1N HCI. The reaction mixture was incubated in water bath for 15 min at 37 °C, and then it
was heated to 70 °C for 5 min. The absorbance of the turbid solution was determined at 660 nm by using a
UV-Visible Spectrophotometer (Elico, India). The phosphate buffer was used as a control, and aspirin was
used as a standard reference drug. The percentage inhibition of protein denature was calculated using the fol-
lowing formula:

Percentage inhibition of denaturation = ([1 — (AJAc)] x 100),

where A; — the absorbance of a control; As — the absorbance of a sample.

In vitro antioxidant activity: The antioxidant activity was assessed by DPPH radical scavenging assay
according to the previously published method [13] with some modifications. The 1 mg/ml stock solution was
prepared by mixing the test compound using DMSO as a solvent. The DPPH radical solution (0.5 mM) was
prepared using ethanol. The stock solution was used to prepare different concentrations (100 ug/ml, 50
ug/ml, and 25ug/ml) of the test compound with DMSO. The standard solution of ascorbic acid was also pre-
pared in the same way as mentioned above. The different final test solutions consisted of 0.5 ml sample solu-
tion, 3 ml absolute ethanol and 0.3 ml 0.5 mM DPPH solution in ethanol. The blank consisted of 3.3 ml eth-
anol and 0.5 ml sample solution. The control solution was prepared by mixing 3.5 ml ethanol and 0.3 ml
DPPH solution. Test solutions were incubated for 30 min at room temperature. The change in color (from
deep violet to light yellow) was measured at 517 nm using a UV-Visible Spectrophotometer against the
blank. The radical scavenging activity was measured in percentage using the following formula:

Percentage of scavenging activity = ([1 — (Abs/Ab¢)] x 100),

where Ab; — the absorbance of a control; Abs — the absorbance of a sample.

Statistical analysis: The statistical analysis was performed using GraphPad Prism 8.0, and values were
expressed in mean + SEM. The statistical comparison was made using ANOVA, where p < 0.05 was consid-
ered statistically significant.

Molecular docking study: The docking study was performed for 4-allyl pyrocatechol (4-APC) and its two
derivatives, APC-1 and APC-2, against the oxidative and pro-inflammatory markers such as calpain, FAAH,
and TNF-a. The protein-ligand docking was conducted in PyRx Virtual Screening software 0.8 [14-16].

The X-ray crystal structures of calpain (PDB ID: 2R9C), FAAH (PDB ID: 2WJ1, FAAH) and TNF-a
(PDB ID: 2AZ5) were retrieved from Protein Data Bank [17-20]. The water molecules were removed, hy-
drogen atoms were added, and co-crystal ligands were extracted using PyMOL 2.3.4 and saved in .mol2
format. The mol2 file of protein was loaded converted to .pdbqgt format through AutoDock module Macro-
molecule tool in PyRx Virtual Screening software 0.8.

The 2D structures of ligands (4-APC, APC-1, and APC-2), which were previously characterized by
'H-NMR, ¥C-NMR, and high-resolution mass spectrophotometry [12], were drawn using ChemSketch
v14.00 and saved as .sdf file. The ligand files were subjected to energy minimization (force filed-off)
through the Open babel tool and then conformers for the selected ligands were generated through AutoDock
.pdbaqt files in PyRx Virtual screening software 0.8. The 2D structures of 4-APC and its derivatives (APC-1
and APC-2) are presented in Figure 1.
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Figure 1. Structures of 4-APC and its derivatives (APC-1 and APC-2)

Drug-likeness, bioactivities, ADME and toxicity prediction: The 2D structures of 4-APC, APC-1, and
APC-2 were used for assessing drug-likeness, bioactivities, ADME and toxicity properties [21-23]. Various
online tools such as Molinspiration, pkCSM, SwissADME and PreADMET [24, 25] were used to calculate
the abovementioned properties.

Results and Discussion

Anti-inflammatory activity: The results of in vitro anti-inflammatory activity of the test compounds are
shown in Figure 2. The compound APC-2 showed maximum inhibitory activity of 69+0.76 % at 100 ug/ml.
The standard anti-inflammatory drug aspirin exhibited 74+0.83 % inhibition of protein denaturation at
100 pg/ml. The other two compounds, 4-APC and APC-1 also exhibited anti-inflammatory activity with
47+0.96 % and 56+0.45 % inhibition of protein denaturation at 100 pg/ml, respectively.

Antioxidant activity: Figure 3 presents the results of in vitro antioxidant activity. Test compounds, 4-
APC, APC-1, and APC-2 showed significant DPPH radical scavenging activity compared with the standard
drug, ascorbic acid. The decrease in absorbance of DPPH radicals was observed with increase in the concen-
tration of test compounds due to the scavenging of radicals by hydrogen donation. This was easily observed
with change in color from purple to yellow. Among the test samples, APC-2 exhibited a significant percent-
age inhibition (77.05+£0.92 %, 100 pg/ml) compared with standard ascorbic acid (92.35+0.75 %, 100 ug/ml).
The other two compounds (4-APC and APC-1) showed considerable DPPH radical scavenging activity.

100 100 ,
e APC - Em APC
80 T == APC-1 80 - = oo APC-1
5 = aPc2  § H = APC2
= 60 = 60 -
e o3 Aspirin ) - o Ascorbic Acid
H— o -
£ 40 £ 40 i
xR 2 H
20 204 H
0- . . T 0- : ..
25pg/mi 50pg/mi 100pg/ml 25ug/ml 50pg/ml 100pg/ml
Concentrations Concentrations
Figure 2. Protein denaturation activity Figure 3. DPPH radical scavenging activity
of 4-APC and its derivatives (APC-1 and APC-2) of 4-APC and its derivatives (APC-1 and APC-2)

Docking study: A molecular docking study substantiated the anti-inflammatory and antioxidant activi-
ties of 4-APC, APC-1, and APC-2. Three oxidative and pro-inflammatory markers, such as calpain, FAAH,
and TNF-a, were used as target proteins in the docking study. Results of protein-ligand docking are ex-
pressed as binding energies (kcal/mol) of protein-ligand interaction and are presented in Tables 1, 2, 3. From
docking results, the compound APC-2 showed the lowest binding energies against all three different pro-
teins. The other two compounds (4-APC and APC-1) exhibited comparatively more binding energies than
the compound APC-2. However, the binding energies of internal ligands (co-crystal ligands) were found
over the test compounds. From binding energies, it is clear that APC-2 possesses more binding affinity than
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the other two compounds (4-APC and APC-1) against all the three target proteins (calpain, FAAH, and

TNF-a).
Table 1
Binding energies and interacting amino acids of 4-APC, APC-1, and APC-2 against calpain
Binding energy . . . .
Sl. No. Compound (kcal/mol) Interaction(s) Interacting amino acids
H bond Gly110
1 4-APC 47 pi-alkyl Trp298, Val301
2 APC-1 -5.8 H bond Ser251, Glu349
H bond Arg270, His272, Glu300
3 APC-2 6.8 pi-alkyl Ala262
Internal ligand i Glul09, Leull2, Cys115, Gly208,
4 (GRD) 8.2 H bond Thr210, Trp298, Glu349
Table 2
Binding energies and interacting amino acids of 4-APC, APC-1, and APC-2 against FAAH
Binding energy . . . .
Sl. No. Compound (kcal/mol) Interaction(s) Interacting amino acids
i i pi-sigma Phe192
1 4-APC 6.5 Pi-alkyl Ser193
) i H bond Tyrl94, Gly216, Ser241,
2 APC-1 8.6 pi-alkyl Leu04, Val491
H bond Lys142, Thr236, Ser241, GIn273
3 APC-2 -9.1 pi-sigma 11e238, Met191
pi-alkyl Val270, Leu278
Internal ligand H bond Cys269, Val270
4 (899)9 -8.6 pi-sigma 116238
pi-alkyl Leu278, Leu380
Table 3
Binding energies and interacting amino acids of 4-APC, APC-1, and APC-2 against TNF-a
Binding energy . . . .
Sl. No. Compound (kcal/mol) Interaction(s) Interacting amino acids
H bond Leul20, Gly121
1 4-APC -4.7 pi-alkyl 1le155
pi-pi staking Tyr59
H bond Ser60, Leul20
2 APC-1 -5.6 pi-alkyl Leu57
pi-pi staking Tyr59
H bond GIn61
3 APC-2 -6.6 pi-alkyl His15, Tyr59, Tyr151
pi-pi stacking Tyr59, Tyrl19
Internal ligand H-bond Luel120
4 (307)9 6.8 pi-alkyl GIn61, Tyr119
pi- pi staking Tyr59, Tyrl19, Tyrl51

Upon analysis of protein-ligand interactions, various non-bonding interactions exist between ligands
(4-APC, APC-1, and APC-2) and proteins (calpain, FAAH, and TNF-a). Non-bonding interactions like
H bond, pi-alkyl and pi-pi staking are involved between ligand and protein molecules. Various amino acid
residues, such as Tyr59, Ser60, GIn61, Tyrl19, Leul20, Gly121, lle1l55, Tyr194, Gly216, Ser241, Leud04,
Val491, and so on, are involved in the interactions from the active binding sites of calpain, FAAH, and
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TNF-a. Binding poses (3D) and protein-ligand interaction diagrams (2D) of protein-ligand are presented in
Figures 4, 5, 6.
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Figure 4. Binding poses (3D) and interaction diagrams (2D) of protein-ligand docking against calpain
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Figure 5. Binding poses (3D) and interaction diagrams (2D) of protein-ligand docking against FAAH

Drug-likeness, bioactivities, ADME and toxicity profile: The results of drug-likeness, bioactivities,
ADME and toxicity profile are given in Tables 4, 5, 6 and 7. Three compounds, such as 4-APC, APC-1, and
APC-2, possess acceptable drug-likeness parameters (molecular weight, LogP, H bond acceptors, H bond
donors etc.), bioactivities (GPCR ligand, ion channel modulator, kinase inhibitor, nuclear receptor ligand,
protease or enzyme inhibitor etc.), pharmacokinetics (ADME), and toxic properties. All the compounds were
found to be drug-like molecules, biologically active, water/lipid soluble, non-toxic or non-mutagenic.
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Figure 6. Binding poses (3D) and interaction diagrams (2D) of protein-ligand docking against TNF-a

Table 4
Predicted drug-likeliness properties of 4-APC, APC-1, and APC-2
Sl. No. Descriptor 4-APC APC-1 APC-2
1 Molecular weight 150.177 227.263 277.323
2 LogP 1.8263 2.7487 3.9019
3 H bond acceptors 2 3 3
4 H bond donors 2 2 3
5 Surface area 65.425 99.702 122.384
Table 5
Predicted Bioactivity of 4-APC, APC-1, and APC-2
L Bioactivity score
Sl. No. Bioactivity 1-APC APC-1 APC2
1 GPCR ligand -0.88 0.11 0.28
2 lon channel modulator -0.28 0.33 0.25
3 Kinase inhibitor -1.26 -0.04 0.18
4 Nuclear receptor ligand -0.76 0.06 0.31
5 Protease inhibitor -1.28 -0.48 -0.12
6 Enzyme inhibitor -0.40 0.30 0.31
Table 6
Predicted ADME profile of 4-APC, APC-1, and APC-2
Parameter ADME properties 4-APC APC-1 APC-2
1 2 3 4 5
Absorption  |Water solubility (log mol/L) -0.974 -2.511 -4.428
Caco2 permeability (log Papp in 10 cm/s) 1.596 1.298 1.342
Intestinal absorption (human) (% Absorbed) 90.171 91.252 92.235
Skin permeability (log Kp) -2.278 -2.612 -2.766
P-glycoprotein substrate (Yes/No) No Yes Yes
P-glycoprotein | inhibitor (Yes/No) No No No
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Continuation of Table 6

1 2 3 4 5
P-glycoprotein 11 inhibitor (Yes/No) No No No
Distribution |VDss (human) (log L/kg) 0.31 0.196 0.133
Fraction unbound (human) (Fu) 0.448 0.198 0.033
BBB permeability (log BB) 0.166 0.118 0.057
CNS permeability (log PS) -2.075 -2.164 -1.864
Metabolism |CYP2D6 substrate (Yes/No) No No No
CYP3A4 substrate (Yes/No) No Yes Yes
CYP1A2 inhibitor (Yes/No) Yes Yes Yes
CYP2C19 inhibition(Yes/No) No Yes Yes
CYP2C9 inhibitor (Yes/No) No No Yes
CYP2D6 inhibitor (Yes/No) No No No
CYP3A4 inhibitor (Yes/No) No No Yes
Excretion  |Total clearance (log ml/min/kg 0.214 0.175 0.164
Renal OCT?2 substrate (Yes/No) No No No
Table 7
Predicted drug toxicity for 4-APC, APC-1, and APC-2
Sl. No. Toxicity parameter 4-APC APC-1 APC-2
1 AMES toxicity Yes Yes No
2 Max. tolerated dose (human) (log mg/kg/day) 0.696 0.484 0.049
3 hERG I inhibitor No No No
4 hERG Il inhibitor No No Yes
5 Oral rat acute toxicity (LDsp) (mol/kg) 2.079 2.021 2.082
6 Oral rat chronic toxicity (log mg/kg_bw/day) 2.204 1.721 1.795
7 Hepatotoxicity No No Yes
8 Skin sensitisation Yes No No
9 Tetrahymena pyriformis toxicity (log ug/L) 0.166 1211 1.067
10 Minnow toxicity (log mM) 1.724 1.062 -0.114
11 |Acute algae toxicity 0.05680 0.06064 0.02052
12 |2 years carcinogenicity bioassay in mouse Positive Negative Negative
13 |2 years carcinogenicity bioassay in rat Negative Negative Negative
14 |Acute daphnia toxicity 0.12609 0.16367 0.04595
15 In vitro Human ether-a-go-go related gene channel inhibi- | Medium Risk | Medium Risk | Medium Risk
tion
16 |Acute fish toxicity (medaka) 0.02144 0.03946 0.00407
17 |Acute fish toxicity (minnow) 0.01102 0.03670 0.00812
18 In vitro Ames test results in TA100 strain (Metabolic ac- Negative Positive Positive
tivation by rat liver homogenate)
19 In vitro Ames test results in TAL100 strain (No metabolic Negative Negative Negative
activation)
20 In vitro Ames test results in TA1535 strain (Metabolic Positive Positive Negative
activation by rat liver homogenate)
21 In vitro Ames test results in TA1535 strain (No metabolic Positive Positive Negative
activation)

Conclusions

In conclusion, we conclude that the pyrocatechol and its derivatives possess appreciable in vitro anti-
inflammatory and antioxidant activities. The pyrocatechol derivative 2 (APC-2) has a better activity profile
among the three compounds. The in silico studies revealed a significant inhibitory potential of the com-
pounds, especially the compound APC-2, against the oxidative and pro-inflammatory markers with an ac-
ceptable level of drug-likeness, ADME profile, and toxicities. Finally, it was suggested that the
4-allylpyrocatechol and its derivatives can be used as lead molecules for their further development as thera-
peutically useful anti-inflammatory agents.
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T. AunaBapany, C. Kamenamnu, C.K. Konnana, B. Kotpa,
C.P. Yanna, M. Pyapanan, A.P. benaein

4- ANININMUPOKATEXMHHIH KAOBIHYFA KAPChI JKOHE AaHTHOKCHAAHTTBIK,
0eJICEHILTINH K9He OHbIH TYBIHABLIAPBIH MOJIEKYJIAJBIK,
AoxkuHI neH ADMET apkbLIbI 3epTTey

KalbiHyFa Kapchl MeuaToOpIIapAbIH aHOMAJIbIBI OHIM/IEp] JKoHE OTTETIiHIH OeJICeH i TYPIIePiHiH reHepaIusCchl
(OBT) amamHBIH OpTYpIi aypyJapblHbIH AaMybl MEH ©pUIyiHje Ienrynr pes atkapansl. OCbl 3epTTeyIiH
Makcatel anpOymuH ageHarypammsicel Men DPPH  (1,1-mudeHun-2-nmukpunruapasui) Omici  apKbUIbI
4-ammunmuparexudHiH (4-APC) xone oHbIH TysIHABUIAPHIHBIH (APC-1 sxone APC-2) xaObIHYFaKapchl xKoHE
AHTHOKCHIAHTTBIK OeNceH/imirin in Vvitro 3eprrey. CoHBIMEH Karap, ChIHAIFaH Kocbuibictap in silico-na
KaOBIHYFaKkapchl JKOHE TOTBHIKTBIPFBINI Mapkepnepre (xainbmamH, FAAH xome TNF-0) KaTbIcTHI
HUHTUOUTOPJIBIK MOTEHIMANBI YIIIH MOJEKYNalblK JOKHHT ojiciMeH 3eprrenmi. KocwuibicTap in Vitro
JKaFalbIHa KaOBIHYFaKapchl )KOHEe aHTHOKCHAAHTTHIK allKbIH OesceHaumikTi kepceTTi. APC-2 KOCBIHIBICH
ACIIMPHH JKOHE acKOPOMH KBIMIKBUIBI CHUSIKTBI CTAHIApTTH INperapaTrTapMeH cajbICThIpFaHia (MaibI3IbIK
texeny = 100 mMxr/mi kesinae coiikecinme 82+0,83 xone 92,35+0,75) aiitapiplkrail KaOBIHYFaKapChl XKoHE
AQHTUOKCHUAAHTTHIK OeJICEHALTIKTI KopceTTi (maitp3apIK Texkemy = 100 MKr/mit ke3inzae coiikecinme 69 + 0,76
sxone 77,05 + 0,92). Monekynaibik gokudr oaici APC-2 kambnansHiH KaObiHy Genrinepin (PDB ID: 2R9C),
FAAH (2W1J1) xone TNF-o (2AZ5) alitapneikrail TexeiTiHiH kepceTTi. OHIalH KypainapAblH KeMeTiMeH
(Molinspiration, pkCSM, Swiss ADME, PreADMET) nopinik 3aTTapiblH YKCACTBIFBI, OHOJOTHSIIBIK
6encenniniriniy kepcerkimi, ADME npoduni (papMakoKHHETHKACKI) JKOHE YBITTBUIBIK KACHETTEepi CHUSIKTHI
napamerpiep aHbIKTanael. COHBIMEH Karap, CBHIHAJFaH KOCBUIBICTAp J9pire JKakblH YKCACTHIFBIH,
OuonormsbIK  Oencenainik kepcerkimin, ADME kacuerTepiH jXoHE YHITTBUIBIK KAaCHETTEpiH KOPCETKEH.
KopsITbiHABIa 4-anIMIMHIPOKAaTeXUH SKOHE OHBIH TYBIHABUIAPHIH TEPANeBTIK MalAanbsl KaOBIHYFaKapChl
KypaJl peTiHAe OJaH opi JaMBITy YIIiH JKETEKIIl MOJIEKyJa peTiHAe MaiinanaHyra OoNaabl JereH TY KBIPBIM
JKacalFaH.

Kinm ce30ep: mupokaTexvH, KaOBIHyFakapChl OpPEKeT, aHTHOKCHIAHT, KOPFACBIH MOJIEKYJachl, KaOBIHY
Mapkepaepi, kanmaita, FAAH, TNF-o, nokuar, ADMET.

T. AnunaBapany, C. Kamenamnu, C.K. Konnana, B. Kotpa,
C.P. Yamna, M. Pyapanan, A.P. benneiin

HccaenoBanne npoOTUBOBOCHAJIUTEIHLHOM U AHTHOKCUIAHTHOM AKTUBHOCTH
4-aNanJINMpoOKATEXNHA U €ro MPOU3BOIHBIX MEeTOIaMM
MOJIeKYJSIpHOTo 10KuHra u ADMET

AHOManbHast IPOAYKIHS TPOBOCHATIUTEIBHBIX MEJUATOPOB M I'eHepalys akTUBHEIX GopM kuciopoaa (ADK)
UTparoT KIOYEBYIO POJb B PasBUTUM U INPOrPECCUPOBAHUM DPA3IMYHBIX 3a00jeBaHUH dyenoBeka. lleibro
HACTOSIIIET0 MCCIIEIOBaHMs ObUIO H3y4eHue in Vitro mpoTHBOBOCTIAIMTENBHON H AHTHOKCHIAHTHOW aKTHBHO-
ctu 4-ammmupokatexuna (4-APC) u ero npousBoansix (APC-1 u APC-2) myrem aeHaTypanuu ans0yMHHA
u DPPH (1,1-mudernn-2-mukpuirnapasun) Meto oM. TecTupyemble COeMUHEHUs TakkKe ObLIH U3y9eHsI in
silico Ha mpeaMeT WX MHTHOMPYIOIIETO MOTEHIMANA B OTHOLUICHUH MPOBOCHAIUTENIBHBIX M OKUCIUTEIBHBIX
mapkepoB (kanbrnand, FAAH u TNF-o) MeTomoM MosnekyisipHoro gokunra. CoeJuHEHHs MoKas3and in Vitro
3aMETHYIO TIPOTHBOBOCIATUTENbHYIO H aHTHOKCHIAHTHYIO akTUBHOCTh. Coennnenne APC-2 npoaeMoHCTpH-
POBaIO 3HAYUTEIbHYIO IPOTHUBOBOCHAIUTENIBHYIO U @HTHOKCUIAHTHYIO aKTUBHOCTH (TIPOLIEHTHOE MHIMOHPO-
Banue = 69+0,76 u 77,05+£0,92 coorBercTBeHHO MpH 100 MKI/MIT) IO CPABHEHHIO C TAKMMHU CTAHIAPTHBIMH
npenaparamMmy, Kak acliAPHH U aCKOpOMHOBAsI KUCIIOTa (MIPOIICHTHOe HHTHOUpoBanue = 82+0,83 u 92,35+0,75
cootBeTcTBeHHO TpH 100 MKr/Mir). MeTomoM MOJEKyIISIpHOTO IOKHMHTa OBUIO MoKa3aHo, 9To APC-2 3Haum-
TENPHO MHTHOMpYeT BocHaiuTenbHble Mapkepbl kambrmamHa (PDB ID: 2R9C), FAAH (2WJ1) u TNF-a
(2AZ5). C nomortupto onnaiiH-uHCTpyMeHTOB (Molinspiration, pkCSM, Swiss ADME, PreADMET) Ttaxke
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ObLIM OIpe/ieNieHbl TaKue MapaMeTphl, KaKk CXOICTBO C JIEKapCTBOM, OHOJiOrHYeckas akTuBHOCTb, ADME
npoduis (hapMaKOKUHETHKA) U CBOMCTBA TOKCHYHOCTH. VICHBITHIBAGMBIC COCAMHEHHs TOKa3aid HpUeMIIe-
MO€ CXOJICTBO C JICKapCTBOM, IMOKa3aTedb Ouonorudeckoir aktuBHOCTH, ADME cBoiicTBa U CBOWCTBa TOK-
CHUYHOCTH. B 3akiroueHne ObUT CENaH BBIBOJ, YTO 4-aJUTMIITHPOKATEXUH M €ro MPOHU3BOJHBIC MOTYT OBITh
HCIIOJIb30BaHbl B KAUECTBE BEAYIIMX MOJEKYJ JJIS UX JaJbHEHIIero pa3BuUTHs B KauecTBE TEpareBTUUYECKU
TOJIE3HBIX TPOTUBOBOCHAIUTENLHBIX CPE/ICTB.

Kniouesvie cnosa: MUPOKATEXWH, MPOTUBOBOCIAIUTEIBHOE ICHCTBHE, aHTHOKCHJIIAHT, MOJIEKyJia CBHHIIA,
Mapkepsl Bocnianenus, kansnand, FAAH, TNF-a, noxunar, ADMET.
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