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Abstract

This article presents the results of a study of antiradical and antioxidative action a new
chemical compound 1-fenetil-5,7-dihydro-1H-pirolo-[2,3-d]pyrimidine-2,4,6-trione (code
name dezapur). Antiradical activity was investigated on model of interaction dezapur with a
stable radical dyphenilpykrylgydrazyn (DPPH) by used method deoxyribose and conversion
reaction of adrenalin in adrenochrom. The results showed that dezapur in 10 M concentration
after 10 min reduces the concentration of DPPH on 25,7%, and after 120 minutes on 64,7%.
The reference-compound mexidol within 12 hours did not reduce the concentration of DPPH.

Antioxidative activity of dezapur was determined in a model system for the egg yolk
lipoprotein inhibition of accumulation of products which react with 2-thiobarbituric acid
(TBA-active products) as well as indicators of Fe”*-biochemiluminescence initiated. The
results suggest that concentrations in the range dezapur 0,2-100,0 mkg/ml exhibits antioxidant
properties inhibiting the formation of TBA-active products on 72,6-97,9%. The antioxidative
activity determined by parameters of biochemiluminescence, dezapur exceed mexidol,
reducing the area ratio of light sum reaction BCL in a wide range of concentrations.

Studies in vitro on several models showed that dezapur has a high antiradical and
moderate antioxidative activity.

Key words: antiradical and antioxidative action, spectrophotometry,

chemiluminescence (BCL), dezapur, mexidol.
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NCCIEJOBAHUE AHTUPAJIUKAJIBHOI'O U AHTHOKHUCJIMTEJIBHOI'O
JEMCTBHUS JIE3AITYPA B ONIIBITAX IN VITRO

B. A. Boaxkosoii, A. B. CespokoB, M. E. bepe3usikoBa, H. B. Pemiernsik, I'. Il. ®omuna,

JI. B. Kapaoyrt

HaunonanbHblii papManeBTHYeCKUl YHUBEPCUTET, XapbKOB, YKpanHa

Pegepar

B nanHO# paboTe TpUBEACHBI PE3yabTaThl HCCIICIOBAHUS AHTHPAIUKATBHOTO H
AHTHOKHUCIUTEIIHOTO JEUCTBUS HOBOTO XUMUYECKOTO COSAMHEHUS 1-heHeTuin-5,7-qurunpo-
1H-tuposno-[2,3-d]uupumunnn-2,4,6-tpuoH (ycaoBHOE Ha3BaHUE Je3aITyp).

AHTHpaJUKAIbHYI0 aKTUBHOCTh MCCIEAOBAIM Ha MOJEIIA B3aUMOJICUCTBUS Ji€3amypa
co  cradmwipHBIM  paaukaioM audenwmukpuwiruapasuaom  (APII)  ucmons3ys
Ne30KCUPHUOO03HBIN METOJ U PEaKIMIO MPEeBpallleHUs aipeHalliHa B aipeHOXpOoM. Pe3ynbTarhl
HCCIEAOBAHUM IIOKA3aJIM, 4TO Je3allyp B KOHILIEHTPallUH 10° M yxe uepe3 10 mun
cHmxaeT konueHtpauuto JDIIT Ha 25,7%, a uepe3 120 mun Ha 64,7%. [Ipenapar cpaBHeHUs
MEKCH0J Ha MPOTsKeHuu 12 yacoB He cHUka KoHreHTpanuo JDIIT.

AHTHOKHCIIUTEIIbHYI0 aKTHUBHOCTh JI€3allypa OIpENessUId B MOJEIBbHONW CUCTEME
JUTIONPOTEUHOB SIMYHOTO JKEJITKAa 3a YrHETEHWEM HAaKOIUICHUS MPOIYKTOB, KOTOPHIE
pearupytor ¢ 2-tuoOapOutypoBoii kucinotod (TBK-akTuBHBIE NPOAYKTHI) a Takke 3a
MOKa3aTesIMU F82+-I/IHI/IHI/II/Ip0BaHHOI7I OonoxeMuItoMUHECICHITMHU. [loydeHHble pe3ynbTaThl
CBUCTEIHCTBYIOT O TOM, 4YTO Je3alyp B Auana3oHe koHueHtpauuid 0,2-100,0 Mkr/mn
MPOSABIIIET aHTHOKUCIUTENbHbIE CBOMCTBA yrHeTast oopa3oBaHue THK-akTUBHBIX IPOAYKTOB
Ha 72,6-97,9 %. 3a aHTHOKHCIUTENbHON aKTMBHOCTHIO, OMPEIECIIEHHOW IO MapameTpam
OMOXEMUITFOMUHECIIEHITNH, JIe3amyp MPEBbIIIAT MEKCHUJION, YMEHbIIAs TOKa3aTeNb MJIOMATH
cBeTocyMMbI peakiuu bXJI B Oonee mupoKoM Juana3zoHe KOHIEHTPAUH.

[IpoBeaeHHBIE HCCIIEIOBAHUS 1N Vitro Ha HECKOJBKUX MOJEIAX MOKa3aId HAIWYUE Y
Jie3arypa BUCOKON aHTUPAIUKAIBHON U YMEPEHHON aHTUOKUCIUTEIbHON aKTUBHOCTH.

KiioueBble ciI0Ba: aHTHPaAUKaJbHOC M AHTHOKHCIHUTEIbHOE JeiiCTBHE,
crnexkTpodoromerpus, onoxemuaromuHucuenuus (bXJI), nezanyp, mexkcumoJ.
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JOCJIJPKEHHSI AHTUPA IMKAJILHOI I AHTUOKMCHIOBAJILHOI 11
JNE3AMYPA B IOCJILAAX IN VITRO

B. A. Boakosuii, A. B. CesprokoB, M. E. bepe3nsikopa, H. B. Pemiernsik, I'. Il. ®omina,

JI. B. Kapaoyrt
HaunionaapHuii papmaneBTHYHUIN yHiBepcUTeT, XapKiB, YKpaiHa

Pedepar B naniii poOOTi mpuBeACHI pe3yNbTaT TOCHIIKCHHS aHTUPAIUKAIBHOI 1
AHTHOKUCHIOBAJILHOI JIii HOBOI XiMiuHOI croiyku 1-denerwi-5,7-auriapo-1u-mipono-[2,3-
d]mipumiaun-2,4,6-TproH (yMOBHA Ha3Ba Jie3amnyp).

AHTHpaguKabHy aKTHBHICTH JOCTII)KYBald Ha MOJEi B3aeMoiil je3amypa 3i
crabiibHUM  pamukanoM  audenwtmikpuwiriapasudom  (ADII),  BUKOpHUCTOBYOUH
Ne30KCUpHO03HUN METOJ 1 peakilifo MePeTBOPEHHS aJpeHaNiHy B aApeHoXpoM. Pesynbratu
JOCTIDKeHb TIOKa3aju, IO Je3almyp B KOHIICHTparil 10° M Bxe yepe3 10 XxB 3HIKYE
koHuenTpauito DI Ha 25,7%, a uepe3 120 xB Ha 64,7%, npenapart nMopiBHIHHSI MEKCHUOI
Ha npoTs3i 12 roauH He 3HNXKYBaB KoHueHTpario JOIIT.

AHTHOKUCHIOBAJIbHY AaKTUBHICTh JI€3allypy [OCHIIKYBald Y MOJEIbHIA CHUCTeMI
JIOMPOTETHIB SIEYHOTO KOBTKA 33 MPUTHIYCHHSIM HAKOIIMYCHHS MPOAYKTIB, K1 pearyroTh 3 2-
Ti006ap6iTypoBoto kucinororo (TBK-akTuBHI MpOayKTH), a TaKOX 3a MOKa3HUKaMU Fe?'-
iHiIiHoBaHOI GioxeMimtoMmiHicieH i, Oxepkani pe3yynbTaTd CBITYATh PO TE, IO JIE3aITyp B
nianmazoni konmeHtpanid 0,2-100,0 MKr/mi MposiBiIis€ aHTUOKHUCHIOBAJIbHI BIIACTHBOCTI
npurHiuyroun  yrBopeHHs  TbK-aktuBHMX  mpoayktiB  Ha  72,6-979  %. 3a
AHTUOKHCHIOBAJIBLHOK AaKTHBHICTIO, BH3HAYCHOIO 3a IapaMeTpamMu O010XeMITIOMIHECIICHIIII,
Je3amyp MepeBeplryBaB MEKCHI0J, 3MEHIITYIOYHM IMOKa3HUK TUIONI CBiTIIOCYMH peakiii bXJI,
B OUIBII HNIMPOKOMY Jiana3oHi KOHIEHTpalii.

[TpoBeaeni nociiKeHHs in Vitro Ha JEKUIBKOX MOJENAX TOKa3ajlyd HasBHICTh Y
Jie3anmypa BUCOKOI aHTUPATUKATBHOI 1 MOMIPHOT aHTHOKUCHIOBAIBHOT aKTUBHOCTI.

KaodoBi ciaoBa: AHTH  PpaJMKaJbHA Ta  AHTHOKHCHIOBAJbHA  JIifl,

crnekTpogoromerpist, 6ioxemimominicuenuis (bXJI), nezanyp, mexkcumoJ.

Introduction. One of the major causes of development human’s disease is
inflammation. For the treatment of inflammatory process using anti-inflammatory drugs that
are with antiexudative activity should exercise antioxidative effect [1, 2]. To evaluate the
antiradical and antioxidant action dezapur (code name for a new chemical compound 1-

fenetil-5,7-dihydro-1H-pirolo-[2,3-d]pyrimidine-2,4,6-trione) in vitro using classic methods
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are spectrophotometry and biochemiluminescence [3].

The aim of our work — the investigate of antioxidative and antiradical activity of the
new compounds 1-fenetil-5,7-dihydro-1H-pirolo-[2,3-d]pyrimidine-2,4,6-trione.

Material and methods. Antiradical activity was investigated on model of interaction
dezapur with a stable radical dyphenilpykrylgydrazyn (DPPH). The ability to «capture» the
hydroxyl and superoxide radicals dezoxyribose is determined by the reaction and the
conversion of adrenalin on adrenochrom [3, 4].

Antioxidative activity of dezapur was determined in a model system for the egg yolk
lipoprotein inhibition of accumulation of products which react with 2-thiobarbituric acid
(TBA-active products), as well as indicators of Fe**-biochemiluminescence initiated [5, 6].

Also, besides the effect of the compound was determined by the rate of accumulation
of TBA-active products in isolation membranes of rat liver microsomal fraction in a
spontaneous and induced lipid peroxidation (LPO) [7, 8].

Experiments conducted on white non-linear rats mass 170,0 — 200,0 g. All animals
were divided into 3 groups (6 animals in every group): 1 group — intact animals which were
prepared distillate water in volume 1ml; 2 group — animals which administrated the
investigative compound — dezapur in effective dose 10 mg/kg; 3 group - animals which
administrated the reference-compound — mexidol in effective dose 100 mg/kg [9, 10].

Results and discussion. The obtained results of interaction the radical forms of DPPH
with dezapur and mexidol given in table 1. These dates showed that dezapur interaction with

DPPH reaction takes place very soon.
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Table 1

Indicators absorbance alcohol solutions stable radical DPPH (D%.0), DPPH +

dezapur (D's»0) and DPPH + mexidol (D's), t = 25° (M + m)

The optical density for the period of time from the start of
= c reaction (D%:20).
5 |5%
Alcohol g € =
solution < e 5 . . . ) :
§ € 2| 1min 10 min | 60 min | 120 min 180 min
= <3
Q IS
O
5 1,006 0,976 0,972 0,970
DPPH 107112 1 003 | 20,004 |£0,004 |x0003 | 297120003
DPPH + 5 1,005 0,977 0,980 0,982
mexidol 10 ® |£0,003 |x0,003 |x0002 |=0003 |%979+0.002
DPPH + 10° s | 0864 0726 0524 10342 0,214
dezapur +0,003* | +£0,003* | +£0,003* | +0,003* | 10 003*

Note. * - p <0.05 relative to the alcohol DPPH solution without the addition of a
physiologically active systems (D%zo).

Thus, dezapur in 10° M concentration after 10 minutes, the initial concentration of
DPPH reduced by nearly 25,7% after 60 min - 46%, after 120 minutes — 64,7%. At the same
time, the addition to the alcohol solution of DPPH mexidol equal in concentration over 24
hours of observation is no reduction in the concentration of the radical forms of DPPH.

In this model, antiradical activity dezapur significantly exceeds mexidol activity equal
concentrations. The presence of high dezapur antiradical activity, namely the ability to
«intercept» superoxide and hydroxyl radicals has been confirmed in other models in vitro.

The effect of dezapur to «catching» of hydroxyl radicals determined by dezoxyribose
method. Analysis of the results (table 2) showed that antiradical action of dezapur suppression
to accumulation of TBA-active products by 50%, according to a concentration of 0,3 mkg/ml.

Efficiency dezapur to «catching» of superoxide radicals evaluated by their ability to
inhibit the conversion reaction of adrenalin to adrenochrom that occurs as a result of the

participation of superoxide anions at pH 10,2 [4].
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Table 2
Dezapur ability to «capture» the hydroxyl radicals

dezoxyribose methods in vitro experiments (M + m), n=6

Concentration of Level of inhibition, %
substances, mkg/ml lonol Manit Dezapur
0,10 43,6+0,248 39,340,445 41,4+0,298*
0,15 54,4+0,294 44,6+0,495 43,6+0,313*
0,20 56,2+0,319 47,9+0,524 46,3+0,358*
0,30 71,6+0,567 53,440,556 51,6+0,387*
0,40 79,3+0,628 58,7+0,596 56,8+0,432*
0,60 86,4+0,659 61,3+0,607 59,3+0,458*
0,80 89,140,682 67,8+0,629 64,8+0,509*

Note: * - p <0.05 relative to ionol.

The dates of table 3 showed that dezapur in concentration of 5 mkg/ml of the reaction
medium inhibits the conversion of adrenalin to adrenochrom on 57,6% and not inferior to
reference-compound, which the inhibitory effect is 54,3%.

The dates can be concluded that dezapur can «catching» of superoxide radicals at the

level of reference-compound.
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Table 3
The ability of dezapur to «cathing» of superoxide radicals in vitro

(M+m),n=6
Concentration of Level of inhibition, %
substances,

mkg/ml Reduced glutathione (GSH) Dezapur
3 39,1+1,4 34,0+1,1

5 51,6+1,1 56,4+1,2

6 69,9+1,2 64,8+1,3

12 86,7+1,4 81,5+1,2

25 89.8+1,5 83,9+1,3

50 92,9+1,6 87,0+1,4

100 98,9+1,8 92,1+1,6

However, in the study of antioxidative activity, which determined by the parameters of
Fe?*-initiation biochemiluminescence in the model system of egg yolk lipoprotein. Dezapur
and mexidol in the range of concentrations of 10°-10“*M did not cause to rapid changes of
possible light intensity but dezapur exceed mexidol in influence to the rate of the reaction area
light sum BCL (tab. 4), and the data obtained in this series of experiments make it possible to
conclude that dezapur as mexidol can interact ferrous ions. This in turn leads to a reduction in
radical formation in the studied model system. For the antioxidative effect that determined by
parameters biochemiluminescence, dezapur exceed mexidol reducing the area ratio light sum
reaction BCL in a wide range of concentrations.

Antioxidative activity of dezapur compared to mexidol and ionol also studied on the
model of spontaneous and induced lipid peroxidation in isolated rat liver microsomal
membranes. In these experiments evaluated the effect dezapur and reference drugs in the
concentration range of 10°-10° M on the rate of accumulation of TBA-active products in
terms uninitiated lipid peroxidation (POL spontaneous) and induction of Fe?* ascorbate
(ascorbate lipid peroxidation POL,) and Fe**-NADFN (NADPH-dependent lipid peroxidation,
PHN).
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Influence dezapur on the level of TBA-active products of Fe’ induced lipid

peroxidation in suspension yolk lipoprotein in vitro (M + m), n=6

Concentration of substances, Level of inhibition, %
mkg/m| lonol Dezapur
0,2 74,8+0,229 72,6+0,291
0,4 96,1+0,250 84,2+0,307*
0,8 97,240,254 91,4+0,364*
1,0 98,4+0,286 96,8+0,389*
50,0 99,2+0,417 97,9+0,418
100,0 98,3+0,284 97,4+0,407

Note. * - P <0,05 with respect to the ionol.

The rate of accumulation of TBA-active products was calculated in nmol/mg
proteinemin and expressed as a percentage of the control. The mexidol and dezapur have not
effect on the rate of accumulation of TBA-active products and unlike ionol not show
antioxidant properties.

The presence of high dezapur antiradical activity can play a positive role in terms of
excessive activation of free radical oxidation in vivo, which resulted in the need for such
research. The experiments in vitro showed that dezapur has a high antiradical activity and
moderate antioxidative effect. He concedes to the antioxidant ionol, but exceeds reference
compound — mexidol.

Conclusions:

1. Dezapur showed expression antiradical activity according to the DPPH test and
exceeds the antiradical properties of mexidol.

2. Dezapur for data suppression peroxide oxidation of lipoproteins egg yolk that was
monitored by the method of Fe®*-induced biochemiluminescence, shows more antioxidant
activity than mexidol.

3. The mexidol and dezapur have not effect on the rate of accumulation of TBA-active
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products and unlike ionol not show antioxidant properties
4. The experiments in vitro showed that dezapur has a high antiradical activity and
moderate antioxidative effect.
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