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The aim of this work was the study of actoprotective activity of compounds, which combine sintons of 1,2,4-triazole-3-thiol and theophylline.

Materials and methods. The first time synthesized 7°-((3-thio-4-phenyl-4H-1,2,4-triazole-5-yl)methyl)theophylline derivatives have been
used for the research. The systemic toxicity and the acute toxicity of the studied compounds have been performed by the rapid method of
Prozorovskiy to determine the optimal conditions for dispensing substances. Experiments have been conducted on a group of white nonlinear
rats, 159-221 g weight. During the study of actoprotective activity the method of forced immersion in water with a load of 10% by weight of the
rats has been used. The substances were administered at a dose 1/10 of LD, and the reference drug «Riboxin» ata dose of 100 mg/kg. The swim
time was recorded in seconds. The control group of animals was used for comparison; these animals received saline solution intraperitoneally
20 minutes before immersion. The obtained results were statistically processed using the standard software package of Microsoft Office 2007
and «STATISTICA® for Windows 6.0».

Results. According to the results of conducted researches it has been established that the most active compound among the studied was
7’-((5-(2-hydroxyethylthio)-4-phenyl-4H-1,2,4-triazole-3-yl)methyl)theophylline, which increased the duration of swimming by 14.31%
comparing to control group, whereas the reference drug increased it by 20.57%. It has been established that 2-((5-((theophylline-7’-yl)methyl)-
4-phenyl-4H-1,2.4-triazol-3-yl)thio)-N’-(3,4-difluorobenzylidene)acetohydrazide also increases the duration of swimming.

Conclusion. The study of actoprotective activity of 13 first time synthesized compounds has been conducted. 7°-((5-(2-Hydroxyethylthio)-
4-phenyl-4H-1,2,4-triazole-3-yl)methyl)theophylline has been detected as the most active compound among the studied ones.

AKTONPOTEKTUBHI BaacTUBOCTI noxiagHux 7°-((3-tio-4-merna-4H-1,2,4-rpiazon-5-in)merui)reodiiny

A. C. Toyyna

MeTa pob0oTH — IOCIiKEHHST aKTOIPOTEKTOPHOT i CIIOMYK, 1110 MOEHYIOTh CHHTOHU 1,2,4-Tpia3on-3-Tiony Ta Teodininy.

Marepianu Ta MeToAu. Y IOCTIKCHHAX BHKOPHCTaHI BIepIle cHHTe30BaHi moxinHi 7’-((3-tio-4-metnn-4H-1,2,4-tpia3on-5-im)meru)
Teodiminy. s BU3HAUCHHS ONTHMAJIbHUX YMOB JMO3yBaHHs PCUOBHH, IO TOCTIKEHI, MOMEPEIHBO BU3HAYMIM 3arajJbHOTOKCHYHY IO Ta
roCTpy TOKCHYHICT 3a excrpec-meronoM [Ipo3opoBcekoro. Jlocmiay BUKOHAMM Ha TPy OLINX HEMiHIHHUX mypiB Baroto 159-221 r. Ilix yac
BUBYCHHS aKTOIIPOTEKTOPHOT aKTHBHOCTI BUKOPHCTAIIM METO/] IPHMYCOBOT'0 3aHYPEHHS Y BOAY 3 HaBaHTa)keHHsM 10% Bin Baru 11ypa. PeuoBuHK
BBOMIHUCH y 1031 1/10 Bin LD, a peepenc npenapar pubokcun —y no3i 100 mr/kr. Yac 3amiusy peecTpyBajiu B ceKyHaax. [l nopiBHAHHS
BHKOPUCTOBYBAJIM TAKOXK KOHTPOIIbHY IPYITy TBApHH, SIKi BHY TPIlIHHOOYEPEBUHHO OTPUMYBAJIX (i3iooriaHmit po3dunH 3a 20 XBUJIMH J10 3aHYPEHHSI.
JlaHi OnpaboBaHO CTATUCTHYHO 3a JJOIIOMOI0K0 CTaHIapTHOro naketa nporpam Microsoft Office 2007 Ta « STATISTICA® for Windows 6.0».

PesyasTaTn. 3a pesynbpraTraMu JOCITII)KEHb BCTAHOBMIIHM, IO HAWAKTHUBHINIOI CIIONYKOIO CEpel JOCIHiJKyBaHUX BHUSIBHUBCS
7’-((5-(2-rimpokcietinTio)-4-¢penin-4H-1,2,4-rpia3on-3-im)MeTin) TeoDistid, SKUid 30UTBIIYBaB TPUBATICTh IPHMYCOBOTO IDIABAHHS LIYpIiB 13
HaBaHTAKEHHSIM TIOPIBHSHO 3 KOHTPOJIBHOIO Tpymoto Ha 14,31%, Toxi sik pedepeHc mpenapar miaBHITyBaB 1eif mokazHuk Ha 20,57%. TpuBamicTs
IUTaBaHHI Ly PiB ITiABUIIyBaB Takoxk 2-((5-((Teodinin-7’-im)mernn)-4-denin-4H-1,2,4-tpiazon-3-im)io)-N’-(3,4-1udyopobeH3iiaeH Janeroriapasui.

BucnoBku. JlocniskeHO aKTONPOTEKTOPHY aKTHUBHICTH 13 HOBUX CHHTE30BaHUX CHONyK. Haii0Ginbim akTUBHUM BHUSBUBCA
7’-((5-(2-rimpoxkcieTrnTio)-4-henin-4H-1,2,4-Tpiazoma-3-in)MeTHIT ) TEOPITiH.
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AKTONPOTEKTOPHBbIE CBOHCTBA MPOU3BOIHBIX 7°-((3-THO-4-MeTHA-4H-1,2,4-TPUAa30J1-5-NI)MeTHI)TeoPuITuHA
A. C. Toyyna
Lean padoThl — HcCIIEIOBaHUE AKTOITPOTEKTOPHOM aKTHBHOCTHU COEANHEHNH, COYETAIOMNX CHHTOHHI 1,2,4-Tpra3omn-3-THoa U TeoGpHilTnHA.

Marepuaasl 1 MeTOABI. B nccnenoBanusx ObUIM UCIIONB30BAHBI BIIEPBBIE CHHTE3HPOBaHbIC Ipon3BoaHbIe 7’-((3-THO-4-MeTHI-4H-
1,2,4-tpuazon-5S-un)mernn)reopusuinHa. [ onpeneneHnss ONTUMAIbHBIX YCIOBHI JO3UPOBAHUS BEIIECTB, KOTOPbIC OBUIM MCCIEIOBAHbI,
MIPEeIBAPUTEIBHO YCTAHOBUIIN OOIETOKCHYECKOE IEHCTBUE U OCTPYIO TOKCUYHOCTh JKcIpecc-MeToqoM [Ipo3opoBckoro. ONbIT BHITOTHEHb
Ha TpyIe OeJbIX HelIMHEeHHBIX KpbIc BecoM 159-221 1. [Ipu n3yueHnn akTONpOTEKTOPHOH aKTHBHOCTH UCIIONB30BAaH METO] IIPHHYIUTEIILHOTO
TIOTPYKEHHs B BOMy ¢ Harpyskoit 10% oT Beca kpeichl. Bemectsa BBommmch B no3e 1/10 ot LD, , a pedepenc npemapar pubokcHH — B 103€
100 mr/kr. Bpemst 3aruisiBa perucTpupoBan B ceKyHAax. J{is cpaBHEHMs NCTIOIb30BAIN TaKKe KOHTPONBHYIO TPYTITY )KHBOTHBIX, KOTOPBIE
BHYTPHOPIOIIMHHO MoJTydany GU3H0I0ruueckuii pactBop 3a 20 MUHYT /10 norpyxenust. [TloydeHHble 1aHHble 00pabOTaHbl CTATUCTHYECKH C
MIOMOLIIBIO CTaHAapTHOrO nakera nporpamm Microsoft Office 2007 u « STATISTICA® for Windows 6.0».

Pesyabrarsl. 1o pesynsraram ucciesoBaHuii ObUIO YCTAHOBICHO, YTO Hanbojee akTHBHBIM CPEIH MCCIISIYyeMbIX COSIUHEHHI OKazacs
7’~((5-(2-runpoxcnatinTro)-4-penmn-4H-1,2,4-Tpra3oi-3-1in)Me T ) TeOHILTHH, KOTOPBIH YBEINYUBAI IIPOODKUTEIFHOCTD IPHHYANTEIHLHOTO
TUIABAHHS KPBIC C HATPY3KOH 10 CPAaBHEHMIO C KOHTPOIBHOI rpymnmoii Ha 14,31%, Torma kak pedepeHc mpemnapar HOBBIIIAT 3TOT ITOKA3aTelb
Ha 20,57%. [IpofomKuTeIbHOCTD IIaBaHusl KpbIC moBbiman Takxke 2-((5-((teopumun-7’-mwn)merun)-4-pennn-4H-1,2,4-rpuaszon-3-um)tio)-
N’-(3,4-nu-propbeHsunuieH )aneroruapasu. [lepexon OT STUIOBOIO K H-MPOMHUIOBOMY U H-OyTuioBomy 3dupam 2-(5-(teodumnn-7’-mm)
metmn)-4-pennn-4H-1,2,4-1prazon-3-mITHO )alleTaTHOH KHCIOTHI COIPOBOXKIAETCS MOSBICHHEM aKTOIPOTEKTOPHON aKTHBHOCTH.

BriBoanbl. VccnenoBana akTONPOTEKTOPHAS aKTUBHOCTH 13 HOBBIX CHHTE3MPOBAHHBIX coeauHeHHi. Hamboee akTHBHBIM OKa3aics
7’-((5-(2-rugpoxcudTIIITHO )-4-heHmnn-4 H-1,2,4-Tpra3on-3 -1 )MeTHI ) TeO MUK H.
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he activities of modern man in terms of many adverse
externals factors and, often, in the absence of necessary
rest, leads to acute and later chronic fatigue, that is characterized
by decrease in systemic defense mechanism of adaptation, im-
munity and ability. Therefore, search for new drugs which increase
physical performance is an actual problem of nowadays science.
The use of new drugs with actoprotective type of action is an
effective and promising way to increase physical and mental
performance [1,2].
Currently due to poor arsenal of actoprotective drugs only
Bemithylum is used. This fact stimulates the search of new
compounds, which are suitable for the creation of new drug with

the specified activity on their basis. In this regard 1,2,4-triazoles
and their derivatives represent great interest.

Today there are number of publications, which are addressed
to the problem of actoprotective effect [1-3,6,8—10].

Purpose of research was to study actoprotective activity
of 1,2,4-triazole derivatives, and to establish the relationship
between chemical structure and pharmacological action of
1,2,4-triazole derivatives.

Materials and methods

The first time synthesized 7’-((3-thio-4-phenyl-4H-1,2,4-
triazole-5-yl)methyl)theophylline derivatives have been used
for the research (Table I).

Table 1
Actoprotective properties of the synthesized compounds
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The systemic toxicity and the acute toxicity of the studied
compounds have been performed by the rapid method of Pro-
zorovskiy [5] to determine the optimal conditions for dispensing
substances.

Experiments have been conducted on a group of white
nonlinear rats, 159-221 g weight. During the study of
actoprotective activity the method of forced immersion in
water with a load of 10% by weight of the rats has been used
[4]. The load was recorded at the base of the tail of animals.
Swimming was performed until exhaustion, which was fixed
after 10 second immersion of laboratory animals under the
water. Rats were immersed alone in a container with 60 cm level
of water. Temperature of water was 24-27°C. Test compounds
and the standard of comparison «Riboxin» were injected
intraperitoneally 20 minutes before the start of the animals dive.
The substances were administered at a dose 1/10 of LD_, and
the reference drug «Riboxiny at a dose of 100 mg/kg (Solution
for injection «RIBOXIN-DARNITSA» 20 mg/ml, 5 ml) [4].
The swim time was recorded in seconds. The control group of
animals was used for comparison; these animals received saline
solution intraperitoneally 20 minutes before immersion.

The obtained results were statistically processed using the
standard software package of Microsoft Office 2007 and «STA-
TISTICA@ for Windows 6.0». The reliability of intergroup
differences according to the experimental data was ascertained
using student’s t-test. The level of statistical significance of
differences of scientific results is (p<0.05) [4,5,7].

Results and conclusions
According to the results of conducted researches it has been
established that the most active compound among the studied

was 7’-((5-(2-hydroxyethylthio)-4-phenyl-4H-1,2,4-triazole-
3-yl)methyl)theophylline, which increased the duration of
swimming by 14.31% (p<0.05), comparing to control group,
whereas the reference drug increased it by 20.57% (p<0.05).
The duration of swimming rats was also increased by compound
11 (p<0.05). Substances 10 and 15 practically do not affect the
performance of rats, as experimental animals swimming was
at the level of the control values. Somewhat the duration of the
swimming was reduced by compound 6 that may indicate its
possible anxiolytic effect. It is also worth noting that the output
of thion and its derivative 2-(5-(theophylline-7’-yl)methyl)-
4-phenyl-4H-1,2,4-triazole-3-ylthio)acetate acid do not show
actoprotective properties in their application.

After analyzing the data of experimental studies some regular-
ity between the chemical structure and the pharmacological ac-
tion of the test substances has been established. So, the transition
of 2-(5-(theophylline-7’-yl)methyl)-4-phenyl-4H-1,2 ,4-triazole-
3-ylthio)acetic acid from ethyl to n-propyl and n-butyl esters
is accompanied by the appearance of actoprotective activity.

Conclusions

The study of actoprotective activity of 13 first time synthesized
compounds has been conducted. 7°-((5-(2-Hydroxyethylthio)-
4-phenyl-4H-1,2,4-triazole-3-yl)methyl)theophylline has been
detected as the most active compound among the studied ones,
as it increased the duration of the forced swimming of rats by
14.31% comparing to the control group. Increasing of the length
of carbon chain’s residue fragment of complex ester is accom-
panied by the appearance of actoprotective activity.
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