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JlucepTaliirto MPUCBAYEHO BHUBUCHHIO AaHTUMIKPOOHOI il  aHTHCENTHKA
JIEKAMETOKCHHY Ta AaHTHUOIOTUKIB (TOPXIHOJOHOBOTO psAy Ta IX BIUIMBY Ha
aprinaza/NO-cuHTa3Hy Ta aHTHOKCHJIAHTHY CHCTEMH JIM(OIUTIB KPOBI JIOAUHU.

[Tokazano, mo nexamerokcuH (JIKM) i1 fioro nmikapceka ¢opma aexacan (1C)
MPOSIBIISIM OJTHAKOBY MIKPOOOIMIHY aKTHUBHICTh MO0 My3eWHHMx mramiB E. coli
(15,62 mxr/mn), C. albicans (16 mxr/mn), E. faecalis (0,97 mxr/min), Bac. subtilis (0,24
mkr/mi). JIC 6yB MeHIT MIKpOOOLIUIHO aKTUBHUM Iiojo S. aureus (0,48 mkr/mi) y
nopiBHsAHHI 3 [IKM (0,24 Mxr/min). Takox JIC OyB MeHIII MiKpOOOIIUAHO AKTUBHUM
mon0 P. aeruginosa (250 mxr/mi), Hix JJKM (62,5 Mxr/min).

Amnani3 pe3yabTaTiB JOCIIHKEHHS YyTIUBOCTI KIIHIYHUX IITaMIB MIKPOOPTraHi3MiB
10 JIKM Ta JIC nokaszaB BHUCOKY OakTepHIMIHY ait0o Ha mTamu S. epidermidis (Bix
(1,16+0,14) no (1,45%0,15) mxr/mn); S. aureus (Bix (1,1940,59) mo (1,52+0,67) Mxr/mi);
E. coli (Bim (15,62+1,3) mo (18,46+1,8) mkr/mi); P. Aeruginosa (six (36,5+7,91) no
(39,48+6,85) mxr/min), pynrinuany airo Ha C. albicans (ix (13,39+1,12) no (15,63+1,13)
MKr/Mi). Takum umHOM, obuaBa mpernapatd, JKM 1 JIC mikpoOoruaHo Aif0Th Ha
cTadiIOKOKH, CHTePOKOKH, KuiikoBy nammuky Ta Candida albicans.  Tlpore
naTeHTtoBanuii B3ipenb JIKM 3a mikpoOommaHoto fgieto epeBaxae J1C.

Ha miacraBi pe3ynbTatiB JOCHIIKEHb BCTaHOBIIeHO, 110 JIKM Tta JIC B pizHuX
oakrepiocratnunux (MbcK) 1 6Gakrepiommanux (MBuK) koHueHTpatiisix cyTTeBO
BIUTMBAIOTh HA QAre3WBHY 3JaTHICTh TPAMIIO3UTHUBHUX  (CTailoOKOKH) Ta
IrpaMHEraTMBHUX (emepuxii) OakTepii. 3a MbcK anTucenTukiB BIJCOTOK

aAre30BaHUX OaKTepiaIbHUX KIITHH CTa(UIOKOKIB 3MEHIIUBCA SIK 3a MPUCYTHOCTI



JKM, Tax 1 3a npucyTtHocti JIC, Ha 58-59 %. MbcK nikapcbkux anTrOakTepiaibHUX
npenapariB 3HaYHO 1THTEHCHUBHIIIE TPUTHIYYBAIN aAT€3WBHUN MIPOIIEC SIIEPUXIi.

[Ilol0 pe3uCTeHTHOCTI MIKPOOPraHi3MiB, TO BCTaHOBJICHO, IO IITaMHU
cTadJIOKOKIB TOBUIBHO (opmyBanu cTikicTe n0 JIKM. Ilicms m’sTtu macaxis
PE3UCTEHTHICTh JBOX IITaMiB cTahJIOKOKY 301IbIINIIACH Y JABa pa3u, a 30-TH KpaTHE
naca)kyBaHHs IMoKa3ao, mo pe3uctenTHicTs A0 JIKM y S. aureus ATCC 25923 3pocna
B 64 pasu, a B S. aureus 27 —y 32 pasu. Pesucrentricts 1o JIKM y Candida albicans
dbopmyBanacs moBuibHO. Tak, micias 30 macakiB Ha TMOXKHBHUX CEPEJIOBHINAX Yy
npucytHocti JIKM critikicts y Candida albicans 3pocia B 16 pa3sis.

HocnimxenHs: GopMyBaHHS CTIHKOCTI J0 JIKapchKkuX (GopMm mokazaino, mo S.
aureus ATCC 25923, S. aureus 27 ¢opmyBanu pesucteHTHICTH 10 JIC, sika 3pocia B
4-8 paziB (1,95 mxr/mn) micns 10 nacaxis kynbtuByBaHHs. [licas 30 macaxis 3pocia
B 64 pasu, BimnoimHo. ®opmyBanns pe3uctentHocti mrtamie C. albicans 14, C.
albicans 51 no JIC mpojaeMOHCTpOBaHO, IO iX CTIMKICTh 30UIbHIMIIACH Tricis 10
nacaxy y 8 pasie, a micisa 30 macaxiB TecT-mramu C. albicans 6ynu B 32 pasu
CTIMKIIIUMHU MOPIBHSHO 3 BUXITHUM PIBHEM.

Takum umHOM, JOBeneHo, mo y cruadimokoki, C. albicans moBigpHO
(bopMyeThes CTIHKICTB IN VILrO 10 JeKaMETOKCHHY Ta JeKacaHy, sika micist 30 macaxis
30uIbIIYyEThC Y 16-64 pasu.

B cyuacHux ymMoBax, JOIUIBHUM 3QJIMIIAETHCS BUBYEHHS YyTIAUBOCTI S. aUreus mo
(TOPXIHOJIOHIB, SIKI TOCTIHO 3aCTOCOBYIOTh B JIIKYBaHHI Ba)XKO XBOPHX 3 THIMHO-
3anaJbHAMU 3aXBOPIOBAHHSAMH. 3a pe3yjbTaTaMH IMPOBEICHUX JOCIIIKEHb BIIEpIIE
OTpPUMaHI MPOTHOCTUYHI aHATITUYHI BUPA3U JUHAMIKMA UYTIMBOCTI O (PTOPXIHOJIOHIB
KJTIHIYHUX MTaMiB S. aureus, skl CIPUYUHSIIA Y XBOPHX 13 BAKKUMH OMIKaMH THIHHO-
3amnaibHI YCKJIAJAHEHHS. Y KIHIYHUX ITaMiB 30JIOTUCTOTO CTa(iIOKOKY MPOTrHO30BaHA
YyTJIUBICTh A0 IMNPO(QIOKCAIIMHY MAa€ TEHJACHIIO JIO0 3HIKEHHS, 3pOCTaEe Jio
neBodrokcanuHy. Bucokoro € ayTiuBicTh S. aureus g0 mokcudokcaruny (92,5 %).

OCKUIbKH  JTEKaMETOKCUH BOJIOZE€ TiApOoGUILHUMH Ta JTNOQpIILHUMU
BJIACTUBOCTSIMH, BiH Y€pe3 paHOB1 MMOBEPXHI, CIIM30B1 000JIOHKH, MIKIPY, OPOHXU MOXKE
NPOHUKATH B KJIITUHHU, KPOB, TIM(Y, PO3HOCUTUCH KPOB 10 0 PI3HUX OPraHiB 1 TKAHUH

Malie€HTa i, TAKUM YMHOM, CIIPUYUHSATH PI3HOMHAHITHI O010XIMiuHI €eKTH, 30KpeMa



moao0 peryiastopaux NO-cuHTa3HOI Ta aHTUOKCHUIAHTHOI CUCTEM KIIITHH. Y LbOMY
my1aH1 61oJIoriyHa s JeKaMeTOKCUHY MPAKTUYHO HE JOCIIKEHA.

[TokazaHo, IO JEKAMETOKCHH y KoHneHTpamisx 10°-102 M  nososanexHo
IPU3BOIUTE JI0 3pOCTaHHs apriHa3Hoi akTuBHicTi. [Tpu 102 M konuenTpaii - B 1,4 pasa
0JI0 KOHTPOJbHUX 3HaueHb (p<0,05). Ilpu aii Ha JmiMdoruTH KpoBi (PTOPXIHOJIOHIB
TaKOXK CIIOCTEPIraeThCsl KOHIEHTPALIIHHO3AIEKHE 3pOCTaHHS €H3MMATUYHOI aKTUBHOCTI
apriHasu, 3 BUX0J0OM Ha 11ato. [Ipu 11pOMy aKTHBHICTh 3pocTalia B psifii: KOHTPOJIb —
rumnpodIokcaiH — JeBoguIoKcaliH — MoKcuokcaruH. L1 1aHi mpsmMo KopemoTh
3 TMOKONMHHAMHU (propxXiHONOHIB. HaiiBhIlla aKTUBHICTH CIIOCTEPIra€ThCcs MpU il
MOKCH(IIOKCAIIMHY, SIKUHA HAJISKUTH 10 1V TTOKOTIHHSL.

Po3paxyHOK KIHETMYHMX IapaMeTpiB aKTUBHOCTI apriHa3d 3acBIIYUB, IO
3pOCTaHHS aKTUBHOCTI apriHa3u B JiMdouuTax npu Jii GTOpXiHOJOHIB BiAOYBA€THCA
32 paxyHOK 3pOCTaHHs yuciia 00epTiB eH3uMy (Vmax 3pOCTa€), xoua CIOPITHEHICTD
cyocrpaty 10 eHsumy 3HIKYEThCS (Ki.arg - 3pocTae).

Ockinbku L-apribin € cyOcTparoM He TUIBKHM JUIsl apriHas3u, aje il Juist BCIX
130popm NO-cuHTa3M, HACTYNMHUM €TanoM poOOTH OyJ0 BHUBYEHHS AaKTHUBHOCTI
okpemux i30popm NO-cuHTa3W Ta I1X KIHETHUYHHUX OCOOJMMBOCTEH Tpu i
JEKaMETOKCHHY Ta ()TOPXIHOJIOHIB.

[Tokaszano, 10 aKTHBHICTP KOHCTHTYTHUBHOI 130¢opmu NO-cuHTa3m B KOHTPOII
cknagana (71,4+6,9), a akrtuBHICTh iHIyHMOenbHOI 130dopmu (1,58+0,18) HMOIB
NADPH(H*")/xB na 1 mr mporeiny. 3a aii JIKM B koruentpaii 10° M aktusnicts cNOS
3HMKyBasach B 1,25 paza (p<0,05), a aktuBHicts  iNOS 3pacrana B 10,8 paza (p<0,001).

B pesynbpTaTi mpoBeneHWX OCHIKEHb MI0JI0 BIUIMBY (DTOPXIHOJOHIB Ha
aKTUBHICTH OkpemMuXx 130popM NO-CcHHTa31 BCTAHOBJICHO, 1110 Y KOHIICHTPAIIISIX
10 M moxkcudnokcaya 3yMoBioe 3umkenns akrupaocti cNOS B 10,2 (p<0,001),
neBodaokcart — y 5,5 (p<0,001) ta neBodmokcanuu — y 4,2 pasza (p<0,001).

[Ipu BuBYEHHI BIUIMBY (PTOPXiIHOJOHIB Ha akTUTBHICTH 1NOS mimMdouuTis,
BUJIIJICHUX 13 KPOBI TMPAKTUYHO 3J0POBHUX JKIHOK, 11 aKTUBAIlll MU HE CIIOCTEpITraliy, a
1HT10yI0uMii €eKT HEeMOXJIHMBO OYyJO0 BH3HAUUTU Yepe3 HMU3bKY aKTUBHICTh. Jlis
iHayKyBaHHs  aktuBHOCTi INOS B miM@ouutrax KpoBi  BHUKOPUCTOBYBAIU

OKCHJIaTUBHUH cTpec, npeinkyoyroun mimorutH 3 HoO,. Tlpeinky6artis niMponuTis i3



0,2 MM H,0O; mpuzBoauth 10 3poctanns aktuBHOcTi INOS B 31,3 paza. Ha ¢oni
aktuBailii iINOS rigporeH nepokcuioM, IUMPOGIOKCUH MPU3BOAUTH J0 1HT1OyBaHHS
akTuBHOCTI eH3umy B 1,2 (p<0,05), neBodmokcarua — y 1,4 (p<0,05), a
Mokcuduiokcamus — y 2,3 paza (p<0,001)

IIpu nii Ha opranHi3M KCEHOOIOTHKIB, 30KpeMa JIKIB y KIITHHAaX YacTo
HIIIFOIOTHCS OKMCHIOBAIIbHI BUTBHOPAANKAIBHI TIPOIIECH.

Hamu mnposeneno mnopiBHsIbHEe pociimkeHHs mpouecis [IOJI 1 cucremu
IIyTaTioHy B JiMdonuTax nepudepudHoi Kposi npu Aii gekameTokcuHy. [lokazaHo
He3HayHe 1HTi0yBaHHsA mpoueciB [1IOJI 3a nii pi3HUX KOHILIEHTpalii 1eKaMETOKCHUHY.
Tak, y xontponi konmeHtpauis MJA y mimdomnurax kpoBi ckiamae (62,3+4,6)
MKMOJIB/MT nipoTeiny. [Ipu aii pisHux KoHnenTpaniit nekamerokcuny (10°-102 M) ns
BEJIMUMHA JEHIO0 3HWXKYEThCA, OJHAK HemoctoBipHo (p>0,001). OpHouacHo 3
HE3HauYHUM 3HIKeHHAM mporieciB [1OJ], BusiBieH1 BIAMOBIAHI 3MIHM B aKTUBHOCTI
€H3UMIB CUCTEMHU I1yTaTioHy. Tak, moka3aHo, [0 B KOHTPOJI1 MIyTaTiOHIEPOKCUIa3HA
aKTUBHICTH JiMpouuTiB ckiaagae (154,2+13,4) aumonp GSH/xB Ha 1 mr mpoteiny. 3a
nii nexamerokcuny 102 M 114 akTUBHICTB 10303a51exkHO 3pocTae (p<0,05).

[Ilom0 aKTUBHOCTI IITyTaTIOHPEAYKTa3H, TO B KOHTPOJI1 BOHa ckianana (51,7+4,2)
avons NADPH/xB na 1 mr nporeiny. Ilpu aii nekameTokcudy B KoHIEeHTpauisx 10°-10"
2 M 111 aKTMBHICTB J10303aJIe5HO 3pocTana, B 1,2 paza (p<0,05).

['myTtation-S TpaHnchepasHa akTUBHICTh B KOHTpOJIi ckiagana (12,2+9,2) umoinb
GSH/xB Ha 1 Mr nporeiny. /JlogaBanHs B iHKyOaIlliiHE CEPEIOBHIIE ICKAMETOKCHHY B
KOHIIEHTpAIIIX 10°-102 M 10303aJIe)KHO aKTUBYBAJIO 1€ €H3UM, aKTUBHICTh SKOTO
3poctana B 1,4 paza (p<0,05).

Takum 4MHOM, TIOKA3aHO, IO AHTUCENTUK JEKAMETOKCUH CYTTEBO BIUIMBAE HA
PEryJIsSTOPHI MEXaHI3MU KJIITHHH, 30KpeMa JIM(OLHUTIB KPOBI, aKTUBYIOYH €H3UMHU
[JIyTaTiOHOBOi aHTUOKCUIAHTHOT CUCTEMHU.

Hamu Takoxx mpoBeseHo nopiBHsUibHE AocaimkerHs npoueciB [TIOJI 1 cucremu
riyTaTiony B JiMdonurtax nepudepuyunoi kposi npu mii propxiromonis I — IV
MOKOJTIHB. Y BCIX BHUMaAKax mokazaHo aktusailito nmporeciB [10OJI. Tak, y mimdormrax
KpOB1 KOHTPOJIbHOI rpynu KoHiueHTpailis MJIA nopisatoe (4,1+£0,4) mxMonw/a. [Tpu

nii nunpoduokcanuny (II mokominus) mpouecu I[1OJI inTercudikyrorses B 1,7 pasa



O0JI0 TOKa3HWKIB y rpymi KoHTpodto (p<0,001). 3a ngii Ha miMmdonuTn
neBoduiokcaruay (III moxominusa) mnpomecu IIOJI mie Oinblie aKTUBYIOTHCH,
koHieHTpariss MJIA 3poctae B 1,8 pa3a 1m0/10 KOHTpoJIbHUX 3HadeHb (p<0,001).
[loniOHa cuTyalis cHocTepiraeTbcs 1 NpU BU3HAYeHHI KoHIeHTpamii MJIA y
aiMdormTax KpoBi mpu Jii Mokcudokcanuny (1V mokosniHHs), SKUH TPU3BOIUTH 10
spoctanas MJIA B 1,9 paza (p<0,001). MoxHa 6aunTn IpsiMy 3aJI€KHICTh aKTHUBAITIi
npoueciB  [IOJI Big mOKOMIHHS aHTHUOIOTHKIB Yy psAl: MOKCHQIOKCAlMH >
neBouIoKcaH > nunpodiokcanuH

OpnovacHo 3 iHTeHcudikamiero mpoueci [1OJI, BusBiIeHI BIANOBIAHI 3MiHU 1 B
AKTUBHOCTI €H3UMIB CHUCTEMH IIyTaTiOHy. Tak, TIyTaTiOHMEpOKCHIa3Ha aKTUBHICTh
aimdormTiB npu  Ail  uunpodokcanuuy 3pocrara B 1,1 (>0,05), npu aii
neBoduiokcanuny — B 1,2 (p>0,05), a mpu 1ii Mmokcudmokcamuny — B 1,3 paza (p<0,05).
ToOTo, MOCTOBIpHE 3pPOCTaHHS AKTUBHOCTI TJIYTaTIOHIEPOKCUIA3H BiIOYBAETHCS
TUIBKHU TIPH A1 MOKCU(IOKCALIUHY.

[Ilo10 akTUBHOCTI TIYTaTIOHPEAYKTa3H, TO B TIM(OLIUTAaX B KOHTPOJI1 BOHA
cknagana (51,7+4,2) umons NADPH/ xB Ha 1 Mr mpoteiny. [Tpu nii
nunpodIokcaluy BoHa 3HUKYyBajiack B 1,2 (p<0,05), neBoduokcanuny —B 1,2 (p <
0,05), a mpu n1i Mmokcuduokcanuny — B 1,3 paza (p<0,05).

AKTHUBHICTh TJIyTaTioH-S TpaHcdepasu B jiMdounuTax B KOHTPOJI CKiIazajia
(112,249,2) amone GSH/xB Ha 1 mr mpoteiny. Ilpu il numpodokcannHy BoHa
3pocTtae B 2,3 (p<0,001), neBoduokcanuny — B 3,1 (p<0,001), a mokcudmokcanuny —
B 3,8 paza (p<0,001).

Takum 4YMHOM, OTpUMaHI HAMHU PE3YJbTATH WIOJMO Jii JIEKAMETOKCHUHY Ta
(TOPX1HOJIOHIB BKa3yIOTh Ha CYTTEBI 3MiHU apriHazo-NO-cuHTa3HO1 Ta IIyTaTIOHOBOT
AHTUOKCUJAHTHOI CHCTEM JIIM(POLMTIB KPOBI, IO MPU3BOJIUTH 10 iX AucOanIaHCy i
MOPYIICHHS PETYJIATOPHOT POJIL.

KurouoBi ciioBa: nekameTokcuH, (PTOPXIHOJIOHU, MIKPOOPraHi3Mu, CTa(UIOKOK,
CaJIbMOHEJIH, ajre3is, aHTUOIOTUKH, AHTHUCENTHKH, PE3UCTCHTHICTH, JIMQOIUTH,
aprinasa, NO-cunTa3sa, TIIyTaTIOHIEPOKCH 1a3a, TIIyTaTIOHPEIyKTas3a,

rIyTaTioHTpaHcdepasa.



SUMMARY

Kovalenko I.V. «Antimicrobial action of decamethoxine and fluoroquinolones
and their effect on the arginase/NO synthase and antioxidant system of blood

lymphocytes» — a qualifying scientific work on the rights of the manuscript.

Thesis for a Doctor of Philosophy Degree in specialty 091 Biology (03.00.04 —
Biochemistry). — Institute of Animal Biology NAAS of Ukraine, Lviv, 2020.

The dissertation is devoted to the study of antimicrobial action of decamethoxine
anesthetics and antibiotics of fluoroquinolone series and their effect on arginase/NO
synthase and antioxidant system of human blood lymphocytes.

It is shown that decamethoxin (DCM) and its dosage form decasan (DS) showed
the same microbicidal activity against E. coli museum strains (15.62 pg/ml), C.
albicans (16 pg/ml), E. faecalis (0,97 pug/ml), Bac. subtilis (0.24 pg/ml). DS was less
microboccidally active against S. aureus (0,48 pug/ml) compare to DMC (0.24 pg/ml).

DS was also less microbicidal active against P. aeruginosa (250 ug/ml) than
DCM (62.5 pug/ml).

Analysis of the study results of the clinical strains microorganisms sensitivity to
DCM and DS showed a high bactericidal effect on strains S. epidermidis (from
(1.16+0.14) to (1.45%0.15) ug/ml); S. aureus (from (1.19+0.59) to (1.52+0.67) pg/ml);
E. coli (from (15.62+1.3) to (18.46+1.8) pug/ml); P. aeruginosa (from (36.5£7.91) to
(39.48+6.85) pg/ml), fungicidal action against C. albicans (from (13.39+1.12) to
(15.63%1.13) pg/ml). Thus, both drugs, DCM and DS have microbicidal effect against
staphylococci, enterococci, Escherichia coli and Candida albicans. However, the
patented DCM model outweighs the microbicidal DS.

Based on the results of studies, it was established that DCM and DS in different
bacteriostatic (MBsC) and bactericidal (MBcC) concentrations significantly affect the
adhesive capacity of gram-positive (staphylococci) and gram-negative (Escherichia)
bacteria. At the presence of MBsC antiseptics, the percentage of bacterial cells

adhesion of staphylococci decreased both in the presence of DCM and in the presence



of DS by 58-59 %. MBsC of antibacterial drugs inhibited the adhesion process of
Escherichia much more intensively.

Regarding the resistance of microorganisms, it was found that strains of
staphylococci slowly formed resistance to DCM. After five passages the resistance of
two strains of staphylococcus increased twice and the 30 passages showed that
resistance of S. aureus4A7CC 25923 to DCM increased in 64 times and S. aureus 27 in
32 times. The resistance of Candida albicans to DCM was forming slowly. Thus, after
30 passages on nutrient media at the presence of DCM, resistance of Candida albicans
increased in 16 times.

A study of the resistance formation to dosage forms showed that S. aureus ATCC
25923, S. aureus 27 formed resistance to DC, which increased in 4-8 times (1,95 mkr/
i) after 10 passages of cultivation. After 30 passages it increased in 64 times
respectively. Formation of C. albicans 14, C. albicans 51 strains resistance to DC has
shown that their resistance increased after 10 passages in 8 times and test-strains of C.
albicans were in 32 times more stable than the baseline after 30 passages.

Thus, it has been proved that for staphylococci, C. albicans the resistance to
decamethoxine and decasan slowly in vitro forms, which increases in 16-64 times after
30 passages.

In modern conditions, it is advisable to study the sensitivity of S. aureus to
fluoroquinolones, which are constantly used in the treatment of seriously ill patients
with purulent-inflammatory diseases. According to the results of the researches, the
prognostic analytical expressions of sensitivity dynamics to fluoroquinolones of S.
aureus clinical strains, which caused purulent-inflammatory complications in patients
with severe burns, were first obtained. In clinical strains of Staphylococcus aureus, the
predicted sensitivity to ciprofloxacin tends to decrease and increases to levofloxacin.
The sensitivity of S. aureus to moxifloxacin is high (92.5 %).

Since decamethoxine has hydrophilic and lipophilic properties, it can penetrate
into cells, blood, through surfaces of wounds, mucous membranes, skin, etc., and can
be transmitted by blood to different organs and tissues, and thus, to cause a variety of

biochemical effects, in particular, regarding to the regulatory NO-synthase system of



cells. In this respect, the biological action of decamethoxine has not yet been
substantially investigated.

It has been shown that at concentrations of 10°-102 M decamethoxine dose-
dependently leads to an increase of arginase activity. At 102 M concentration in 1.4
times relative to control (p<0.05) in lymphocytes under the action of fluoroquinolones.
Effect on blood lymphocytes of fluoroquinolones also shows a concentration-
dependent increase of arginase enzymatic activity, reaching the plateau.
Simultaneously the activity increased in the range: control — ciprofloxacin —
levofloxacin — moxifloxacin. These data directly correlate with generations of
fluoroquinolones. The highest activity is observed with the action of moxifloxacin
belonging to the fourth generation.

Calculation of the kinetic parameters of arginase activity showed that an increase
of arginase activity in lymphocytes under the action of fluorogquinolones is due to the
increase in the number of the enzyme revolutions (Vmax increases), although the
substrate affinity for the enzyme is reduced (K.ag INCreases).

Since, L-arginine is a substrate not only for arginase but also for all NO-synthase
isoforms, the next step was to study the activity of individual NO-synthase isoforms
and their kinetic features under the action of fluoroquinolones.

It was shown that the activity of the constitutive isoform of NO synthase in
control was (71.4+6.9) and the activity of the inducible isoform (1.58+0.18) nmol
NADPH(H")/min per 1 mg of protein. With the action of decamethoxine at a
concentration of 10 M the activity of cNOS decreased in 1.25 times (p<0.05) and the
activity of INOS increased in 10.8 times (p<0.001).

Studies on the effect of fluoroquinolones on the activity of individual isoforms
of NO synthase revealed that 10°M concentration of moxifloxacin causes a decrease
of ctNOS activity in 10,2 times (p<0.001), levofloxacin in 5.5 times (p<0.001) and
levofloxacin in 4.2 times (p<0.001) compare to the control group (p<0.001).

When studying the effect of fluoroquinolones on the activity of iNOS in
lymphocytes isolated from the blood of healthy women, we did not observe its

activation and the inhibitory effect could not be determined due to its low activity.



Oxidative stress was used to induce INOS activity in blood lymphocytes by
preincubating lymphocytes with H,O,. Lymphocyte preincubation with 0.2 mM H,0O,
leads to iINOS activity increase in 31.3 times. During INOS activation by hydrogen
peroxide, ciprofloxacin leads to inhibition of enzyme activity in 1,2 times (p<0.05),
levofloxacin in 1.4 times (p<0.05), and moxifloxacin in 2.3 times (p<0.001)

When the action on the body of xenobiotics in particular drugs free-radical
oxidative processes are often initiated in cells.

A comparative study of processes of LPO and the glutathione system in
peripheral blood lymphocytes under the action of decamethoxin was conducted. It is
shown a slight inhibition of LPO processes under the action of different concentrations
of decamethoxine. Thus, the concentration of MDA in blood lymphocytes is (62.3+4.6)
nmol/mg protein of the control group. Under the influence of the different
concentrations of decamethoxine (10°-102 M) this numeric value decreases but it is
non significant (p>0.001).

Simultaneously, with a slight decrease in process LPO appropriate changes in
the activity of glutathione system enzymes were revealed. Thus, it was shown that
lymphocyte glutathione peroxidase activity is (154.2+13.4) nmol GSH/min-mg protein
in control. Under the action of decamethoxine, this activity increases dose-dependently
(p<0.05).

Regarding glutathione reductase its activity was (51.7+4.2) nmol NADPH/
min-mg protein in a control. With the action of decamethoxine in concentrations of 10°
>_102 M this activity increased in 1.2 times (p<0,05) dose-dependently.

The activity of glutathione-S transferase in a control was (12.2+9.2) nmol
GSH/min'mg of protein. At an addition of decamethoxine in 10°-102 M
concentrations to the incubation medium this enzyme was activated dose-dependently,
which activity increased in 1.4 times (p<0.05).

Thus, it has been shown that antiseptic decamethoxine significantly influences
the regulatory mechanisms of the cell, in particular blood lymphocytes, by activating
enzymes of the glutathione antioxidant system.

A comparative study of the processes of LPO and glutathione system in

peripheral blood lymphocytes under the influence of fluoroguinolones of -1V



generations. In all cases, the activation of the LPO processes is shown. Thus, in the
blood lymphocytes of a control, the concentration of MDA is (4.1+0.4) umol/l. With
the action of ciprofloxacin (11 generation), the processes of LPO intensify in 1.7 times
regarding indicators in the control group (p<0.001). Due to levofloxacin (Il
generation) lymphocytes, the processes of LPO are further activated, the concentration
of MDA increases in 1.8 times relative to control values (p<0.001). A similar situation
Is observed when determining the concentration of MDA in blood lymphocytes under
the action of moxifloxacin (I generation), which leads to an increase of MDA in 1.9
times (p<0.001). A direct dependence can be seen of the LPO processes activation on
antibiotics generation in a number: moxifloxacin > levofloxacin > ciprofloxacin.

Along with the intensification of the processes of LPO, the corresponding
changes in the activity of enzymes of the glutathione system have been revealed. Thus,
glutathione peroxidase activity of lymphocytes under the action of ciprofloxacin
increased in 1.1 times (p>0.05), under the action of levofloxacin in 1.2 times (p>0.05)
and under the action of moxifloxacin in 1.3 times (p<0.05). That is a significant
increase in the activity of glutathione peroxidase occurs only under the action of
moxifloxacin.

Regarding glutathione reductase activity in lymphocytes, it was (51.7+4.2) nmol
NADPH/min mg of protein of a control. With ciprofloxacin, it decreased in 1.2 times
(p<0.05), levofloxacin in 1.2 times (p<0.05), and with moxifloxacin in 1.3 times
(p<0.05).

Glutathione-S transferase activity in lymphocytes of a control was (112.2+ 9.2)
nmol GSH/min-mg protein. With ciprofloxacin it increased in 2.3 times (p <0.001),
levofloxacin in 3,1 times (p<0.001), and with moxifloxacin in 3,8 times (p<0.001).

Thus, the results obtained regarding the action of decamethoxin and
fluoroquinolones indicate significant changes in the arginase-NO-synthase and
glutathione antioxidant systems of blood lymphocytes, which leads to their imbalance
and impaired regulatory role.

Keywords: decamethoxine, fluoroquinolones, microorganisms, staphylococcus,
salmonella, adhesion, antibiotics, antiseptics, resistance, lymphocytes, arginase, NO-

synthase, glutathione peroxidase, glutathione reductase, glutathione-S transferase.
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