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OOHIEI0 3 OCHOBHUX NEPEUKOO Y 3ACMOCYBAHHI MIOCYTbHOHAMIB 8 AKEAKYIbMYPI € iX HeposyuHHicmsv y 600L. Jana
npobnema ycy8acmsbCa WIIAXOM 3ACMOCY8aHHA KOMNo3uyii Ha ochogi emunmiocynvghaninamy (ETC) ma nosepxmeso-akmueHozo
pamuoninionoco  iokomnnexcy (PBK) 6axmepiti pody Pseudomonas, wo 3abesneuye nidguwenus 0Oio00CmynHocmi
emunmiocyib@aninamy ma nocunenns Gioyuonux eracmusocme npenapaniy. Ilpome, ye modice 3ymMoenosamu niosuuents
NposGi6 MOKCUYHO20 GNIIUBY CMBOPEHOI Komnosuyii. 3 0210y Ha moodcausicms  euxopucmanns Daphnia magna Straus 6
npoyedypi  GIOIHKANCynayii K BeKMOPHO20 Opeanizmy Oisl 00CMABKU KOMARO3UYIHO2O npenapamy, 0Y10 nposedeno
Oocnioncenns ennugy komnosuyii ETC:PEK 6 nemoxcuunux xonyenmpayisx (2,5-107 me/mn ma 5-10° me/mn (3a ETC ) na
noxasuuxu emicmy y Daphnia magna npomeinosux ma HenpomeiHo8ux mionis, a MAKOMXC AKMUBHOCMI eH3UMIB, WO
[H2IOYVIOMbCS NPUPOOHUM  AHAN020M  MIOCYIbOHAMIE — aniyuHoOM. BcemanoeneHo 3HUOICEHHS eMicmy NpomeiHosux ma
Henpomeinosux mionie y mkavunax Daphnia magna 3a 0ii 0b6ox docnidxicysanux KoHyeHmpayiti npenapamy. lemommuiwe
3HUdICenHs emicnty Hebiikosux SH-epyn y nopieHanHi 3 npomein-36"a3aHumy  Modice 6KA3y6amu Ha aKmueHe ma epexmueHe
3aIYYEHHsl 8 MemaboizM emuimiocyibQ)aninamy Snymamiony, sKUll € NEPesaX;CaoyuM HenpoOmeiHO8UM MiooM 6 KIIMuHi ma
3abe3neyye 3axucm 6i0 OKUCTEeHHS QYHKYIOHATbHUX 2pyn  OiIKie ma eH3umie 30Kkpema. Bcmanoeneme npuchivenis
CYNEPOKCUOOUCMYMAZHOT  AKIMUBHOCME MOJice OYmu  3YMOGIeHO S-mioaninyeannam emunmiocyivghaninamy SH-emicHux
aminoxuciom 6 cmpykmypi enzumy. Icmommuux 3min enymamion-S-mpancghepasnoi akmusHocmi 3a Oii 00CTIONHCYBAHOCO
npenapamy siomiuero He Oyno. Jluwe npu 3acmocysanti uwyoi konyenmpayii komnosuyitino2o npenapamy ETC:PBK nouunae
nPOCIIOKO8Y8amMUCh MEHOCHYIsE 00 3HUNCEHHS AKIMUGHOCHI, 3YMOGIEHA, HAUIMOGIPHIUE, 3MEHUEHHAM 6MICHY BIOHOGNIEHO20
2nymamiony 3a yux ymoe. Bpaxoeyiouu noxasnuxu eudicusarocmi Daphnia magna 3a yMo8 6UKOPUCIAHHS KOMROSUYILIHO2O
npenapamy ETC:PBK 6 xonyenmpayisx 2,5-10° me/mn ma 5-10° me/un, iimogipno, wo 1i020 6Nnue 30Cepedncyemvcs Ha
Pearyisx 3a y4acnio Cyib@eiOpuibHUX Spyn ma He UKIUKAE ICMOMHUX 3PVIULEHb 8 OeMOKCUKAYIIHUIL cucmemi KimuHu.

Kniouosi  cnosa: nosepxneeo-axmueHi pevwosuHu,
mpancghepasa, cynepoxcuooucmymasa, Daphnia magna

emunmiocyav@auninam, aniyun, SH-epynu, enymamion-S-

Beryn. OpHiero 3 TOJMOBHUX TEPENOH YCIMIIIHOTO
PO3BUTKY aKBaKyJIBTYpH Ta 1i KITIOUOBOIO MPOOJIEMOIO €
xBopoOu pud. IlpakTrka MOMMPEHOTO 3aCTOCYBAHHS
AHTHOIOTHKIB ~ MPU3BOAUTHE JO  MOMXJIMBOCTI  IX
HAIXODKEHHA 3 TIPOAYKIIEID B Oprai3M JIFOIHMHH,
BUHUKHCHHS Ta  IIBHUJIKOTO  PO3IOBCIOKCHHS
pesucteHTHx (GopM Mikpoopranizmis (Liluja et al.,
2019). Tlokazano, 1O OIOIMAHUMHU BIACTUBOCTSIMU
BOJIOZiIOTH TOXigHi TiocynbdoHatiB (Lubenets et al,
2017). lle Oesmeunima ajgbTepHATHBA AHTHOIOTHKAM,
OCKLUIEKH BOHH OionerpaaadenbHi Ta HE
HAKOTINYYIOTHCS Y TKAHIMHAX

Cepenl CHUHTETHYHMX TIOXIIHHMX TIOCY/Ib(OHATIB
BUCOKY €()CKTHUBHICTb Ta CTaOUIBHICTh BHSBIISE
erunriocynbganinar (ETC), npuximn Oiomorignoi il

Bionoriuni cucremu. T. 13. Bum. 1. 2021

SKOTO TOMIOHMH 10 MPUPOAHOro (DITOHIMAY ATIIMHY,
npote aHTuOakTepiaibHa Ta (YHTILMIHA AKTHBHICTDH
Bumia. Cepel CHHTETHMYHHX TiOCY/JIb(OECTEPIB €
CIIONYKH, IO 3alpOTIOHOBaHI SIK €(EKTHBHI 3acCO0H
3aXHCTy POCIHH, PETYISTOPU POCTY, KOHCEPBAHTH,
IHCEKTHIIM/IM, a TAKOX JliKapchki 3acodu (Lubenets et al,
2019). Tak, ecyman — 3acid0 19 JHKyBaHHS
emjepmoditii, Ha  BiAMIHY  Bi  OUIBIIOCTI
AHTUMIKOTHYHHUX TIpErapariB BHPIZHAETHCS MaJoOlo
TOKCHYHICTIO, BHCOKOFO (DYHTIIAIHOO i
OaktepurmmHoro  miero  (IBemp Ta iH., 2017;
CrapogoiitoBa 1a iH., 2015). [Ipote oaHi€ro 3 0OCHOBHHX
MEPEIIKO Yy  3aCTOCYBaHHI  TIOCYJIb(OHATIB B
aKBAKyJIBTYpl € I1X Hepo3umHHICTH y Bomi. JlaHa
npobJieMa yCyBaeThes IUIIXoM BukopuctanHs ETC y
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KOMIUICKCI 3 TTOBEPXHEBO-aKTUBHUMHU PEUOBUHAMU
(ITAP), sixi MOKyTh cTaOLTI3yBaTH TioCYIb(oecTepr y
BOJJHOMY PO3YHHI.

Cepen;  TTOBEPXHEBO-aKTHBHUX PEYOBHH OCOOMBOI
yBard 3 ONIILy Ha Olomerpaga0ebHICTh, HU3BKY
TOKCHYHICTb 3aCITyroBYIOTH Olocypdakrantu — ITAP
OIOJIOTIYHOTO ~ TIOXO/DKCHHS,  SIKI  CHHTE3YIOThCS
MikpoopraHizMamu. Bimomo, mo ITAP BrmBaroTe Ha
TIPOHUKHICTh MeMOpaH MIKPOOHHX KJTITHH.
3acTocyBaHH: KOMIIO3HII HA OCHOBI TiOCY/IB(OHATIB Ta
TOBEPXHEBO-aKTUBHOTO PAaMHOJIITIHOTO Ol0OKOMILIEKCY
(PBK) — mpomykry MIKpOOHOTO CHHTE3y IITAMy
Pseudomonas sp. PS-17 3a0e3nedye migBUIeHHS
OiomocTymHOCTI  Tiocynb(OHATIB  Ta  IMiJBUILECHHS
olormmnux Biaactusocteit (Lubenets et all, 2013).

Pamuominigamii 6iokomrmieke y kommoswitii 3 ETC
TIPU3BOIUTH 10 301JIbIICHHS MPOHKUKHOCTI
IUIA3MATHYHUX MEMOpaH [UIA Mif090i PEYOBHHHU Ta
CTIPHYHHSIE T IBUIIICHY AHTUMIKPOOHY Ta
AaHTUMIKOTHYHY  aKkTuBHiCTb. [lpore, me Moxe
CTIPUYMHHTY TTJBUILICHHS POSIBIB TOKCHYHOTO BIUTHBY
JIOCITKYBaHOTO Tiperapaty. KimacuaaM 00’ €KToM st
NpoBeACHHS OI0TEeCTYBaHHS TOKCHYHOCTI € Daphnia
magna Straus. 3 iHIIOro 00Ky, aKTHBHE BUKOPUCTAHHS
Daphnia B akBaKyIJITYpi SIK BEKTOPHOT'O OPTaHi3My JIJIs
JIOCTaBKM  TEPAlleBTHYHWX  areHTiB,  3YMOBIIOE
HEOOX1IHICTE OLIHKHU BIUIUBY  KOMIUIEKCHOTO
npenapaty PBK-ETC na Daphnia magna 3 ornsiny Ha
MOXJIMBICTE i  BHUKOpPHICTAHHS B TPOICAYpi

OloiHKarcymsiii  JaHoro mpemapary. BpaxoByroum
MOXJMBICTb  peakiii  eTunTiocynbanimaty 3
CYNbriIpWIbHUMUA  IpylnaMu  OIOMOJIEKYN,  OyJio

TIPOBEACHO JOCIIHKCHHS BIUIMBY KOMITO3HITIHHOTO
nperapaty ETC:PBK  ©Ha  mokasHuku  BMicTy
MIPOTETHOBMX Ta HEMPOTECIHOBMX TIOMIB, a TaKOX
AKTUBHOCTI CH3UMIB, IO IHTIOYIOTBCS TPHPOIAHIM
AHAJIOTOM TiOCYJb()OHATIB — ATILMHOM.

Marepiamn Ta Meronu. IloBepXHEBO-aKTHBHHIA
PAMHOJTIITTHUA O10KOMITICKC BUIUTSITA 3 CYTIEpPHATAHTY
KyJIbTypaibHOi pimmHu  Pseudomonas sp. PS-17
nupixoM ocampkeHHs 10%-um pozunaom HCl 3a pH 3 ta
HarpiBagasM 10 70°C ympomosx 20 XB 3 TONATBITAM
oxoomkeHHsiM 10 +20°C, Tmicis 49oro TpOayKT
Binminsmm  uentpugyryBanasm npu 8000  00/xB
nporsirom 20 xB (Karpenko et al., 2009). Jlo cknamy
OIIEPP)KAHOTO Yy  pe3yibTari  IPOAYKTY  BXOISTh
PaMHONIMIAM 1 TOJicaxapuIy ajbriHaTHOI IMPUPOJIH.
INonepenniMu JOCIIKEHHSIMU BCTaHOBIICHO
ormrrMaiibHe crtiBBimHOMIeHHS PBK Ta ETC y ckmami
kommo3utii 1:1 Ta KOHIEHTpawiil mpenapary, 3a KX
BiH BUSBIIIE HU3bKY TOKCHYHICTH — 2,5-107 mr/mi Ta
5-10° mr/mn (3a ETC). 3a no0y mepen NMpoBeIeHHSM
JNOCTIDKCHHST ~ J1a0opaTopHy — KyiabTypy  nadHiid
MEPEeHOCHIM Y BIACTOSHY BOAY Ta HE TOAYBAJId.
VYTpuMaHHS y pO3YMHAX BiNOBIJHMX KOHIEHTpALiif
KOMITO3HIIITHOTO TIperapaTy 3AIACHIOBATA TMPOTSIIOM
24 ronyH.
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Hocimkennst BMmicty SH-rpymn B opranizmi gadmii
3a nii Bkazanux konreHtpamniii ETC:PBK nposommmm 3
BUKOpHCTaHHAM peaktuBy Enmana (5,5'-muriobic-(2-
HiTpoOeH301MHOI KHcnoTH) BMmicT npoteinoBrx SH-rpym
00paxoBYBaIM SIK PI3HUINO MDK 3arajlbHIMH Ta HE
nporeinoBumMu (Sedlac et al., 1968). AxtusHicte COJJ
BU3HAYAIM 32 CTYINCHEM iHTIOYBaHHS HMM IIBHUIKOCTI
ayTOOKHMCHEHHs afpeHainy (Misra et al., 1972).

Buznauenns DIIyTaTioH-S-TpaHcdepasHoi
AKTHBHOCTI TMPOBOAMIM 32 MOYaTKOBOIO INBUIKICTIO
YTBOPEHHS KOH IOraTy TIyTaTioH-S-2,4-
JMHITPOOCH30JTy BHACIIIOK B3aEMOJII BiTHOBJICHOTO
raytationy 3 1-xyop-2,4-nuniTpodenszonom (X/IHB)
(BmacoBa u gp., 1990). KonueHtpamito mnpoTeiny
Bu3Havaymm 3a MetonoM Jloypi (Lowry et al., 1951).

Pesyibratn Ta ix o0roopenHsi. OCHOBHOIO
JIFOYOK0 PEUYOBUHOIO, 1110 3a0e3redye QyHTIMIRY Hit0
JOCITKYBAHOTO KOMIUICKCY, € €THIOBHH ectep 4-
amiHoOeH3eHTiocyib(okucioty (ETC). BimmiueHo, 1o
MEXaHi3M  AHTHMIKPOOHOI ~ aKTHBHOCTI  €CTepiB
TIOCYTb(OKHCIOT — TMOB’s3aHMKA 3 X 3HaTHICTIO
OJIOKYBaTH HOPMAIBGHHA METa00J1i3M MIKPOOPraHi3MiB
32 paxyHOK Cy/Nb(EHUTIOBAHHSA TIOMOBHX TPyl ix
¢depmenris (1lic¢ et al., 2011)

Tioecrepu € BHCOKOPEAKITIHHO3IATHIMH
CIIOJIyKaMH, sIKI B3aEMOIIIOTh 3 HYKICODHIaMH,
enekTpodiamMu i panuKanamu. Peaxii
HYKJICO(ITLHOTO 3aMIILIEHHS BiI0YBAIOTHCS 3 PO3PUBOM
-S-S3B“s3Ky  Wepe3  MEpepo3MOIT  EIEKTPOHHOI
minmeHoCTi B Tiocyms(orpym. MmoBipHO, 110
MilIeHsIMH AJs1 il Tiocynb(OHATIB MOXYTh OyTH i
SH-BMicHI crionyku Daphnia magna.

Pe3ynbTati TPOBEAEHMX JOCIIKEHb IOKa3aJIH
3HIDKCHHS BMICTy TPOTETHOBMX Ta HENPOTETHOBHX
TiONB y TKaHWHAX Daphnia magna 3a naii 000x
JOCTIDKYBAaHUX KOHIICHTpAIliii mpemapary (puc.l).
[ctoTHime 3HWKEeHHS BMicTy HeOUIKoBuX SH-rpym
(puc. 1A) y mopiBHSHHI 3 MPOTEIH-3BA3aHUMH (PHC.
1b) Moke BKa3yBaTH Ha AaKTHBHE 3aydcHHS
eTunTiocynbgaHiiary B MeETa0oJNi3M  TIIyTaTioHy,
YacTKa KO0 cepell HeMpOTeTHOBHX TioMiB csrae 90%.

3arajoM, [0 HEOUIKOBHX TIOJIB HaJeKaTh
TIIyTaTiOH, JIITOEBA KUCIOTA, aMIHOKHCIIOTA ITUCTEIH.
HasBaicts dynkuionansaoi SH-rpynu 3abeneuye ix
y4acThb y OKHCHO-BiJIHOBHHX MpOLECaxX, 30KpeMa
HPOSBI AaHTHOKCUIAHTHHUX BJIACTHBOCTEH 3a paxyHOK
PYXJIMBOTO aroMa TigpOreHy TiOJNIOBHX TpYIL, IO
MOXE BCTYHaTH B B3a€EMOAII0 3 AaKTHBHUMH
BUTBHUMU paJfKaIaMu.

Binomo, mo mpu B3aeMoii 3 amilUHOM 4H HOTO

TIOX1THUMU TIIyTaTioH OKHUCITIOETHCS Ta
TIEPETBOPIOETHCS y S-amiaMepKanTorIyTaTioH,
BTpayalO4d IpU [bOMY 3/IaTHICTh BHUKOHYBATH

(YHKLIIO peryisTopa OKUCHO-BIIHOBHOTO MOTEHIIATY
KIITWH, M0 TOTSHIIHHO MOXE TPHU3BECTH [0
MABHMINCHHS  KITHHHOTO  PEAOKC  IOTCHIATY
(Borlinghaus et al., 2014).

Biological systems. Vol. 13. Is. 1. 2021



HMO.IB/ Kontpons

Mr Oinka 3
OETC:PBK 2,5-10 “mr/mn

0,14 X
012 T BETC:PBK 5-10 mr/mn
] I

0,1

0,08
0,06
0,04
0,02

0

A
Puc. 1. Bmicm nebinkosux (A) ma oinkoeux SH-zpyn
(B) Daphnia magna 3a ymoe 0ii pi3nux Konyenmpauii
Komno3suyiitnozo npenapamy ETC:PBK

Peaxii S-tioetwmoBanus OUTKiB B Daphnia magna
3a 1ii ETC:PBK npu3BoAsTh 10 3HIKEHHS KUTHKOCTI 1X
SH-rpyn numre Ha Omuseko 20% (puc.1b), xoua
CYNB(OrpyIH y CKIazi OUIKIB TeX IMOTCHIIHHO Yy TIMBI
JI0 BIUTMBY TioCyib(oHATIB. BpaxoByroun Baromy poiib
GSH y 3axucri Bif okucieHHs! (yHKIIOHABHUX TPYI
OUIKIB Ta CH3UMIB 3aBIFIKA JIETKOMY OKHCJICHHIO
BIacHUX cyabdrigpuibhiux rpyn (Kamwbuaa u ap.,
2014) MoOXHa TPHUIYCTHUTH, LIO OTPHMaHi HaMH
pe3yibTaTd BKasylOTh HA AaKTUBHY Ta €(EKTHBHY
poOOTY PENOKC-CHCTEMH TIIYTaTiOHY 32 YMOB BIUIUBY
KoMITO3uIiitHOTO Tmpemnapary. Crix 3ayBaXWTH, 10
PIBEHb JOCHIDKYBaHUX TMOKA3HWKIB HE BiAPi3HIETHCS
NpH  3aCTOCYBaHHI 000X KOHIIGHTpAlild Tpenapary.
3HavHa pONb B KIITHHHUX JCTOKCHKAIMIMHMX IpoIecax
HaJIeXuTh riryTatioH-S-tpancdepasi (EC 2.5.1.18), mo

MKMOJIb/
XB MI' OKonTpoab
Ginka BETC:PBK 2,5-10° mr/wn
WETC:PBK 5-10 Mr/sn
1 T
T *
0,8
0,6
0,4
0,2
0
Puc. 3. I'nymamion-S-mpancghepazna axmuenicmo

Daphnia magna 3a 0ii pi3nux
Komno3uyiinnozo npenapamy ETC:PEK
Fig. 3. Glutathione-S-transferase activity of Daphnia
magna under the influence of different concentrations
of the composite drug ETS: RBC

KoHyenmpauyii
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HMOJIb/
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Fig. 1. The content of non-protein (A) and protein SH-
groups (B) of D. magna under the influence of different
concentrations of the composite drug ETS: RBC

Karajlizye KOH IOralilo TITyTaTiOHy 3 PSAIOM HEHOJAPHUX
CIIOYK €HJIOTEHHOTO Ta €K30TEHHOTO ITOXO/KeHHS Ta
ybe3nedye Bifl MOKITMBOI TOKCHYHOT 1X [iii. JlaHwii eH3uM
Oepe yJacTh y 3HEIIKODKEHHI KCEHOOIOTHKIB, a TaKOXK
JHMOMEPOKCHAHNX TMOXiHUX, L0 YTBOPIOIOTBCS MpH
TIOITKO/KCHAI MEMOpaH aKTHBHUMH (hOpMaMd KHCHIO
(Barata et al, 2005). PesynpTatm mOCITIKEHHS
TIIyTaTiOH-S-TpaHcdepasHoi aKTUBHOCTI HE IOKa3ain
ICTOTHUX BiXWJICHP BiJl KOHTPOJIHLHUX 3HAYCHL (pHC. 3).
Jlmmie mpu  3acTOCYBaHHI  BWIIOI  KOHIICHTpAITii
kommozuuiiHoro  mpenapary ETC:PBK  mounnae
TIPOCITIKOBYBATUCh TEHIEHIIS hi(o) 3HIDKECHHS
AKTUBHOCTI, 3yMOBJICHA, HaHiMOBIpHIITIe, 3MEHITICHHSM
BMICTY BiJTHOBJICHOTO IIyTaTiOHY 3a IIMX YMOB.

B po6oti Gruhlke et all, 2019 nokazana MOXITHBICTh
peaKIIii TIOATITYBAHHS 33 YIacTi IPHUPOIHOTO aHAJIOTY

y.o./ Mr
Oinka

50
45
40
35
30
25
20
15
10

5

0

O KouTpons
OETC:PBK 2,5-10" mr/mn
BETC:PBK 5-10 " wmr/mn

=
*

HH

Puc. 4. Axkmuenicmo cynepoxcudooucmymasu Daphnia
magna 3a Oii pi3HUX KOHUEHmMPAill KOMRO3UUINHO20
npenapamy ETC:PBK

Fig. 4. Glutathione-S-transferase activity of Daphnia
magna under the influence of different concentrations
of the composite drugETS: RBC
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TIOCYNL(OHATIB — ATIMHY — Psy OUIKIB Ta CH3WMIB. .
InenTrdikosano moHan 300 GUIKIB, KOTPI MOXKYTh OyTH
«3B’s13aH1» TIOCYJb(OHATAMH, CEPENl AKMX CH3UMH, OLITKH
LUTOCKeNeTy,  OinkoBi  (aktopu — TpaHcmsmii i
TpaHckpurii Tomo Cepen HUX - CYyNePOKCHIINCMYTa3a
— TIPEACTaBHMK AHTHOKCHIAHTHUX €H3UMIB, IO
KaTali3ye  PeaKilil0  JUCMYyTalii  CyNepOKCHIHOTO
pazrKaiy 3 yTBOPEHHSM IIEPOKCH/TY BOJHIO Ta KHCHIO.

JocmmKkeHHsT TIOKa3ald  3HIDKCHHS  aKTHBHOCTI
CH3UMY CYIEPOKCHAIMCMYTa3d 32 BHUKOPHCTaHHS
KoMIo3HLiiHOro mpenapary (puc. 4). Cin BiIMiTUTH,
o 3a aii ETC B koHuenTpanii 2,5+ 107 Mr/mi1 akTHBHICTS
CH3UMy 3HWKyBalacb y 1,2 pasu, Tom SK 3a
KOHLIeHTpalii 5+ 107 Mr/mi1 — yBidi.

ImoBippo  uwymmBicTh COJl 10  BIUMBY
TIOCY/IL(OHATIB 3yMOBJICHAa HASBHICTIO 4 3aJTHIIKIB
LUCTEIHY Y CTPYKTYPI IaHOTO €H3UMY, KOTpi y TPETUHHIA
cTpykTypi hopmyroTh 2 aucyab(imHi 3B’S3KH, SKi, B
CBOIO Yepry, € HeoOXimHuMH 111 (opMyBaHHS
NPaBIIbHOI KOHQIrypamii eH3uMy Ta MaKCHMAIIBHOTO
nposiBy #oro aktuBHOCTI. ETC BimmoBimHO MoOXke
3B’S3YBATHICh 3 HUMH Yepe3 PEAKIIio S-TIOCTHIFOBAHHS
Ta MOpPYIIyBaTH (PYHKIIOHYBAHHS TAHOTO CH3HUMY.

BucnoBkn. 3acrocyBaHHA KOMIO3ULIHHOTO
Tpernapary eTIITioCyIb(aHiiary 3 paMHOIIIIIHAM
OIOKOMIUICKCOM TIPU3BOIWTH 1O 3HIDKCHHS PIBHS
MPOTETHOBHX Ta HEMPOTETHOBUX CYIb(TiAPHITEHAX TPYIT
Daphnia ~ magna.  BcraHoBneHe — TPUTHIYEHHS
CYIIEPOKCUIUTUCMYTA3HOI ~ aKTHBHOCTI MOXe OyTH
3yMOBJICHO S-TiOCTHIIOBAaHHAM ETUIITIOCYIb(aHiIaToM
SH-BMiCHUX aMiHOKHCIOT B CIPYKTYpi CH3HMY.
IcToTHUX 3MiH [IyTaTiOH-S-TpaHchepa3HOi aKTHBHOCTI
3a i TOCHiIKYBaHOTO TIperapaTy He CIIOCTEepiraioch.
BpaxoByroun noka3HUKH BIKUBaHOCTI Daphnia magna
32 YMOB BHMKOPHCTaHHS KOMIIO3HIIITHOTO Tpenapary
ETC:PBK B konuentpamisx 2,5-10° mr/mn ta 5-107
MT/MJI, HMOBIPHO, IO HOTO BIUIMB 30CEPEDKYEThCS Ha
pEaKLisiX 3a YYacTi0 CyAb(riApuiabHUX TPyl Ta HE
BUKJIMKAE ICTOTHUX 3pYIICHh B JICTOKCHUKAITIAHWIN
CHCTEMi KITITHHH.
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EFFECT OF COMPOSITE DRUG ETHYLTHIOSULPHONATE WITH SURFACTANT
RAMNOLIPID BIOCOMPLEX ON SH-GROUP CONTENT IN DAPHNIA MAGNA

L.V. Khuda, M.P. Andrushchak, V.I. Lubenets, O.V. Karpenko, T.Ya. Pokynbroda,
I. V. Semeniuk, O. I. Khudyi

One of the main obstacles to the use of thiosulfonates in aquaculture is their insolubility in water. This problem is eliminated by
using a composition based on ethylthiosulfanilate (ETS) and surface-active vhamnolipid biocomplex (RBC) of bacteria of the genus
Pseudomonas, which provides increased bioavailability of ethylthiosulfanilate and activation of biocidal properties of the drug.
However, this may increase the toxic effects of the created composition. Given the possibility of using Daphnia magna Straus in the
procedure of bioencapsulation as a vector organism for the delivery of a composite drug, a study of the effect of ETS: RBC in non-
toxic concentrations (2.5-10° mg / ml and 5-10° mg / ml (by ETS) on the content of protein and non-protein thiols in Daphnia
magna, as well as the activity of enzymes inhibited by a natural analogue of thiosulfonates - allicin. A decrease in the content of
protein and non-protein thiols in the tissues of Daphnia magna was found under the action of both studied concentrations of the
drug. A significant reduction in non-protein SH groups compared to protein-bound ones may indicate the active and efficient
involvement of glutathione ethylthiosulfanilate, which is the predominant non-protein thiol in the cell and provides protection
against oxidation of functional groups of proteins and enzymes. The established inhibition of superoxide dismutase activity may be
due to S-thioallylation of ethylthiosulfanilate SH-containing amino acids in the structure of the enzyme. No significant changes in
glutathione-S-transferase activity under the action of the study drug were observed. Only when using a higher concentration of the
composite drug ETS: RBC begins to show a tendency to decrease activity, most likely due to a decrease in the content of reduced
glutathione under these conditions. Given the survival rates of Daphnia magna under the conditions of using the composite drug
ETS: RBC at concentrations of 2.-10° mg /ml and 5-10° mg / ml, it is likely that its effect focuses on reactions involving sulfhydryl
groups and does not cause significant changes in the detoxification system of the cell.

Keywords: surfactants, ethylthiosulfanilate, allicin, SH-groups, glutathione-S-transferase, superoxide dismutase, Daphnia magna
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