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Ka3HUKH CHJOICHHOI iHTOKCcHKawil. BeranosieHo, mo 30-aeHHE OTpY€HHS
kap6o(hocoM Ta Ha Tii PO3BUTKY TOKCHYHOTO remnatuty (IIPOTSAroM 7 jHiB)
HPU3BOIT 10 3MiHH MPOHUKHOCTI IUIA3MATHIHIX MEMOPaH epUTPOLIUTIB Ta
renaToLuTiB, Ha [0 BKA3y€ MiJABUIICHHS Y CHPOBATI KPOBI TBAPUH AKTHB-
HOCTI amiHoTpaHcdepas Ta 30UIBIICHHS Yy KPOBI €PUTPOLIUTAPHOIO 1HACKCY
iHTOKCHKaNil. HallBUIIOro 3HAYEGHHS NOCIIPKYBaHI MOKA3HUKH CSTAIOTh Y
KiHIi eKCIIepUMEHTY. BBeICHHS B ypaKeHNH OpraHi3M aHTHOKCH/IAHTY MEK-
CHJI0JTy HPU3BOHUTE [0 BiIHOBJICHHS IPOHUKHOCTI KIITHHHHX MeMOpaH Ta
JACTKOBOTO 3HIDKCHHs BMICTy MOJICKYJ CepeHbOI MacH, sIki € MapKepamu
CHJ/IOreHHOI iHTOKCHKaLii. OTpHMaHi pe3ysbTaTH BKa3ylOTh Ha MOXJIHBICTH
3aCTOCYBAHHsI JAHOTO JIIKapChKOro 3ac00y 3@ OTPYEHb Pi3HOTO TEHE3Y.
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BJASIHUE MEKCH/IOJIA HA ITIOKA3ATEJIM SHJIOTEHHOM
NHTOKCUKAIUUN U ITPOHULHAEMOCTbDb KIIETOYHBIX
MEMBPAH ITPU OJTHOBPEMEHHOM INIOPA’KEHHUHA KPbIC
KAPBO®OCOM U TETPAXJIOPMETAHOM
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B skcrepuMeHTe Ha KPbICAax, OJHOBPEMEHHO MOPAXEHHBIX Kapboho-
COM M TETPaxJIOPMETaHOM, HCCJICIOBaHbl AKTHBHOCTb IIMTOJOTHYECKHX
MPOLIECCOB M I10KA3aTeNd IHJOTCHHON MHTOKCHKAIMU. YCTaHOBICHO,
uyro 30-1HeBHOE oTpaBieHHe KapbodocoMm Ha (oHE Pa3sBUTUS TOKCH-
4eCKOro remnatuta (B TeueHue 7 JHEil) NpUBOAAT K U3MEHEHUIO MPOHHU-
1[aGMOCTH IJIa3MaTHYECKUX MEMOpaH IPUTPOLHMTOB M IeNaTOLHUTOB, Ha
4TO yKa3bIBACT MOBBIIICHUE B CHIBOPOTKE KPOBU )KUBOTHBIX aKTMBHOCTH
amMuHOTpaHcdepas3 M yBeIMYCHHE B KPOBH IPUTPOILUTAPHOrO MHAEKCA
MHTOKCHKanuu. HauBbICIIET0 3HAYCHUS MCCICAyeMbIe MOKa3aTeNn J0-
CTHTalOT B KOHIIE KCIEPUMEHTAa. BBejleHNEe B MOpaKCHHbBIH OpraHu3M
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AHTHUOKCH/IaHTa MEKCHA0JIa NPUBOAUT K BOCCTAHOBJICHHIO NPOHHIA-
€MOCTHU KJIECTOYHBIX MeM6paH U YaCTUYHOMY CHHMIKCHHIO COACPIKAHUA
MOJICKYJT cpenﬂeﬁ MaccChbl, KOTOPBIC ABJIAKOTCA MapKepaMu SHJIOTCHHOM
HWHTOKCHUKAIUH. HOJ’Iy‘ICHHLIC PpeE3yJIbTaThl YKa3bIBAlOT Ha BO3MOXHOCTbH
NPUMEHCHUSA JAaHHOI'O JCKAPCTBECHHOI'O CPCACTBA IIPHU OTPABJICHUAX pa3-
JIMYHOI'O T€HE3a.

L. A. Boyko, L. S. Fira, N. I. Burmas

THE EFFECT OF MEXIDOL ON THE INDICATORS OF
ENDOGENOUS INTOXICATION AND THE PERMEABILITY
OF CELL MEMBRANES IN SIMULTANEOUS DAMAGE OF
RATS BY CARBOPHOS AND TETRACHLOROMETHANE
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In the experiment on rats simultaneously affected by carbophos and
carbon tetrachloride, the activity of cytological processes and indicators
of endogenous intoxication were investigated. It has been established
that a 30-day carbophos poisoning during the development of toxic
hepatitis (within 7 days) leaded to a change in the permeability of the
plasma membranes of erythrocytes and hepatocytes, as indicated by an
increase in the serum of animals in aminotransferase activity and an
increase in blood erythrocyte intoxication index. The highest values of
the studied parameters have been reached at the end of the experiment.
Introduction of the antioxidant Mexidol to the affected organism leaded
to the restoration of the permeability of cell membranes and a partial
decrease in the content of medium-weight molecules, which were
markers of endogenous intoxication. The results indicated the possibility
of using this drug for poisoning of various origins.
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3B’s30k nyOJikamii 3 MIAHOBUMH HAYKOBO-I0CJTiIHHU-
Mu podoramm. [IpencraBieHa pobdora e dparmernrom HJII
«EkcriepuMeHTasbHI JOCIIHKCHHS! HAHOIUCIICPCHOTO KpEM-
Hesemy 3 ryaHinuHoM» (Ne nepkpeectpartii 0115U00415).

Beryn

HesBakaroun Ha TUCSIIOTITHE 3aCTOCYBaHHS COPOCHTIB,
HE 3MEHINY€EThCS 3aI[IKaBIEHICTh BUSHUX Ta KIIHIIUCTIB 10
MONTYKY HOBUX CIOJYK, CTBOPEHHIO KOMIIO3UTIB 3a ydac-
TIO COPOEHTIB, BUSBICHHIO HOBUX aCIEKTiB MeXaHi13My Jii,
PO3IIMPEHHIO TTOKa3aHb 0 3acTocyBaHHs [1, 2]. 3aBasku
3HAYHIN COpOIiHHIN MOBEPXHI MpernapaTd BUSBISIOTH (OK-

piM afcopOmiHUX) NETOKCUKAIIWHY, IMyHOMOIYITIOKTY
Ta MeTtabomitoTponHy nito [3]. I3 copOeHTiB HailfyacrTime
3aCTOCOBYIOTH IIpenapaTH Ha OCHOBI aKTHBOBAHOTO BYT1JI-
15, KpeMHE3eMY, a B OCTaHHI POKM — HAHOKpeMHe3emy [4].
Y NpakTHKYy OXOpPOHH 3I0pPOB’S 3 METOIO JETOKCHKaIii
BIIPOBAJKCHI ITIpernapaTu KpEeMHE3eMy — CHTEpOCTesb Ta
HAaHOKPEMHE3EeMY — CHIIIKC, aTOKCHII, SIKI BUSBIJIN 3HAUHY
e(eKkTUBHICTh NpH eHTepocopOuiii. 3 Meroro peamnizamii
OimBII BHUPAXKEHOI MPOTUMIKPOOHOI aKTHBHOCTI HaHOK-
peMHe3eMy HOro MO€IHYIOTh 3 aHTHCENTHKaMHu — cpibia
HITpaToM, XJioprekcunauaoM [5]. BakrepiocTaTnyHi Biac-
THBOCTI OyJIM BCTaHOBJCHI Yy MOXiTHHUX IMOJICTHIICHY [6].
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AJre Hazajl BU3HAYAIM BUPAXKEHI MIPOTUMIKPOOHI eekTu
y TYaHIJMHOBUX KaTiOHHUX IOJIMEpiB, IIO CTaj0 OCHO-
BOIO JUIsSE OTPUMAHHS TMOXIJHUX KOMIIO3UTY HaHOIUCHEP-
CHOTO IOJIITeKCAMETUJICHTIYaHIIMHY TiAPOXJIOPHUAY, SKUH
aKTUBHO BIUIMBaB Ha (epMeHTH Oaktepiit [7]. OxHiero 3
HOBHUX CIIOJIYK 3 OaKTepULUIHUM e(PEeKTOM ILI0JI0 pe3HcC-
TEHTHUX J10 TEeHINWIiHIB OakTepiil cTaB MOJireKcameTH-
neHryanijiuay rigpoxmnopua [8]. Kpim mpoTumikpoOHOT
Iii s crojyKa BUSBIISIE BUPKEHUN penapaTuBHUM edekT
IpY IIKIpHO-M’s30BiH paHi Ta TepMmiuHOMy omiky [9-11].
3 MeTO MOKpalieHHs mpodia O0e3MeKn MoJIireKcaMmeT-
JIEHYTYaHiJIMHy OyB CTBOPEHUH KOMIIO3UT L€l CIOIYKH 3
HaHOJUCIEPCHUM KpeMHe3eMoM [12].

MeTto10 po6orn OyJi0o NOpIBHSUIbHE BU3HAUYESHHS aJICOPO-
HIHHUX BJIACTUBOCTCH KOMIIO3MTY MOJIIFCKCAMETHIICHTYaHi-
JIMHY 3 HaHOAMCIIEPCHUM KPEMHE3eMOM IOPIBHSIHO 3 CHJIIK-
COM Ta EHTEePOCTeNIeM.

Marepiaau Ta MeTOIU JA0CiTMKEHHS

Y nopiBHAIBHOMY acleKTi BH3HAYalIW ajcopOIiiHi
BJIACTUBOCTI KOMIIO3UTY HAHOJMCIIEPCHOTO KpPEMHE3eMY
(HAK) 3 momirekcaMeTHJIEHTYaHIIUHY TiApOXJIOPHUIOM
(IITMTI'-I'X), a Takox cycrneH3ii HaHOAUCTIEPCHOTO KPEeM-
HE3eMy — CHJIIKCY Ta €HTEPOCIeNI0 «TOYKOBOY, IIISXOM
BUMIPIOBAHHS BEJIMYUHU aJcopOIii y cTaHIapTHUX yMO-
Bax. SIk copbartu (mapkepu azncopOIii) 3acTOCOBYBaau
PEYOBUHH Pi3HOI MOJIEKYJISIPHOI Macu Ta 10HOTEHHOCTI,
[0 IMITYIOTh ()aKTOPH IHTOKCHKAI[Il: CIIOJYKH 3 HU3bKOIO
(MeTuIeHOBUH CHHIN), cepenHbolo (IliaHOKoOamaMiH) Ta
BUCOKOIO MOJIEKYJISIPHOIO Macor (anbOyMiH IIOJICHKHH,
JKelTaTuH). MEeTHUIIeHOBUM CHHIH BBaXXAalOTh yHIBEpCalb-
HUM MapKepoM JJIs BU3HAYEHHs COPOLIHHOT EMKOCTI cop-
6eHTiB. OCOOIMBOCTI MOJIEKYISAPHOI OYIOBH METHIIEHOBO-
ro cuHbOro (ioHizaiis 3 YyTBOPEHHSIM KaTiOHA, HasBHICTh
rigpodoO6HOT0 (GEHOTIa3MHOBOIO T'ETEPOIUKIY) IIIKOM
BiJITOBIIaIOTh BUSABJIECHUM acHOPOIIHHUM 3aKOHOMIpHOC-
TsM. B ymoBax in vitro mianoxko0ajamMiH 3aCTOCOBYETHCS
SIK MOJIEJIb MOJIEKYJI 13 CEPEJIHbOI0 MOJIEKYJISIPHOIO MACOIO:
rpenapar Mae OMipHY MOJIEKYJISIPHY Macy, B HOTO CTPYK-
Typl TPUCYTHI (QparMeHTH, IO MPEACTaBIEHI y CKIaii
($1310J0T19YHO AKTUBHHUX CITOJYK — HMOJIIEITH/IIB, HYKJICO-
THUIB, yKpiB. Binku Hame)aTh 10 BUCOKOMOJEKYISIPHUX
aM(pOTEepHUX MOJIEIEKTPONITIB. 3 METOIO BU3HAYCHHS Be-
JUYUHU afcopOIii y mpobipku 3 HaBakKamMu COPOEHTIB

o 50 mr nonasanu 4-5 MJI pO34MHY MapKepHOi peUOBUHU
i MOMIpHO mepeMmiuryBajii Ha amaparti s 300BTyBaHHs
npotsiroMm 1 rogunu. [TotiM nmpoOipku neHTpudyrysaiu 3a
3000 06./xB. ynpoaosx 30 XB., y 3aJIMIIKOBI# piiuHI BU3-
HayaJy MUTOMY NOBEPXHIO MOrIMHAaHHS. [y BU3HAYEHHS
KOHLEHTpalii BUKOPUCTOBYBAJIM CHEKTPO(HOTOMETPUUHI
MeTOAMKHU. Bennunny agcop6buii (Mr/r) po3paxoByBaiu siK
BIJIHOIICHHS PI3HULI M1 BUXIZHOIO 1 PIBHOBaXXHOIO KiJIb-
KOCTSIMHM PEYOBUHHU y NPOOI O Macu HaBaXKH COPOCHTY
[13-14].

[Tpu TectyBanHi ajcOpOLIHUX BIACTUBOCTEH KOMIIO3H-
Ty HAKHIITMI'-I'X cepenosumie panu moxemonanu 0,9 %
pozurHoM NaCl, skuil JOBOAMIM XJIOPBOAHEBOI KHUCIIOTOIO
J0 pH 6,0. PeuoBrHM MOPIBHSHHS — CHIIIKC Ta €HTEPOCTEb
3aCTOCOBYBAJIM y BUIJISAI cycniensii 3 pH 7,5.

[Turomy moBepxHIO KpeMHe3eMiB (S ) po3paxoByBaiH 3i
crangaptHiuM MetonoM BET 3a i3otepmamu agcopoOiii-gecop-
Ouii a30Ty 3 BUKOPUCTAHHIM Ta30acOopOLiitHOro aHanizaTopa
NOVA2200 (Quantachrome, CIIIA) [15].

CratucTudyHy O0OpOOKY MJaHUX MPOBOJMIN METOJ0M
BapiauiiHoi crarucTuku. Bci HaBeleHI AaHi NpeacTaBieHi
y BUIVISLIII CEpeJHbOro apu(METHYHOro 3HA4YeHHS + CTaH-
JaptHa noxubka cepeaHboro apudmeruyHoro (M=m).
[TopiBHSHHSA mapaMeTpiB LUX BEIMYUH MPOBOJMIM 3a JI0-
MOMOTOI0 t-TeCTy JUIsl NMapHUX BUMIpIOBaHb. BiaMiHHOCTI
BBXAJIUCSI CTATUCTUYHO IOCTOBIPHMMH, SIKIIO BEIMYMHA
oyna menmioro 0,05. Bei po3paxyHKu IpOBOIMIM Ha MEPCO-
HaJILHOMY KOMIIT'FOTepi 3 BUKOpUCTaHHIM nporpam «Excely,
«Ststgraphics», «Statisticay.

Pe3ysabTaTH gocaigKeHHs Ta iX 00roBopeHHs

V rtabmuni | mpexacraBieHi pe3yiabTaTH BU3HAYCHHS ajl-
COpOIIHHMX BIACTMBOCTEH KPEMHIMBMICHHX TNpenapartiB 3a
pisHux 3Ha4YeHb pH cepenoBuia. BcraHoBIeHO, 10 MOKA3HU-
ku BenmmuuHu afacopomii kommno3uty HJAK-III'MI-I'X (pH 6,0)
IIOJI0 BCiX MapKEepHUX PEUYOBHH JOCTOBIPHO BiAPI3HSIOTHCS
BiJl BIIMOBITHUX MOKA3HUKIB acOPOIIil IHITUX KpeMHiiHBMIC-
Hux npenapartis (p<0,05).

Ancopb6mniitna BnactuBicts HIK+IITMI-I'X 3 meTHiieHO-
BHM CHHIM TIEPEBHUIIY€E aJCOPOIfHY BIACTHBICTh CHIIIKCY B
7,6 pa3siB, earepocrenb — B 11,1 pasiB. binbima agcopOmiiitaa
BrnactuBicth HJK+IIIMI-I'X cnocrepiraeTbcsi BiJHOCHO
nianokobanaminy B 6,0 pasiB MOPIBHIHO 3 CHIIIKCOM Ta B 5,1
pasiB MOPIBHSIHO 3 EHTEPOCTEIIEM.

Tabnuys 1
AncopOuiiiHa BIacTUBICTh TecT-3pa3kiB 3a pisHux 3Hadens pH cepenoBuma (Mr/r) (n=7)
Besinunna agcopOuii, Mr/r
;‘:;‘;‘:[gpzjﬂﬁf;‘;‘g;‘:ﬁ; HJK+ITMI-TX Cuike Enrepocrens
pH 6,0 pH 6,0 pH 6,0
Merunenosnii cunii, C;=1% 280,0£12,6 36,9+1,8 25,2+1,2
[ianoxoGanamin, C;=0,05% 3,6+0,2 0,6+0,1 0,7+0,1
Cuposatkosuit ansOymin moacekuit, C=1% 26,2+1,2 253,34£9,5 300,2+4,4
Kenarun, C;=0,3% 28,5+1,6 248,6+4.,6 196,3+4,4
Tpumimxa: N — xinokicmo cnocmepedicenn, C, — 6uxiona konyenmpayis Mapkepnoi peuosunu
25 m=
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Tabnuys 2
Pe3yabTaTi BUHAYEHHS BeJIMYMHU IHTOMOI IOBEPXHi TeCT-3pa3KiB
copOeHTiB (M) (n=6)

Cop0enT BesinunHa nuTOMOI MOBepXHi (M?/1)
HAK+IITMI-T'X 250+2,4
Cutike 33243,5
EnTtepocrens 27842,6

Pazom 3 TuM, ajacopOiiiiHa BIACTUBICTh KOMIO3UTY
HAK+III'MI'-I'X mnocTymnaeTbcs I1HIIUM KpeMHIWBMIic-
HUM Ipernaparam MpH 3aCTOCYBaHHI B SKOCTI MapkepiB
01KiB (CHPOBATKOBOI0 albOYMIiHY JOJICHKOTO Ta JKela-
tuHy). Ilepen BU3HAYCHHSIM aJcOpOIiHHOI BIACTUBOCTI
KPEMHIHBMICHUX MpenapaTiB Ha OJUHMINIO ILJIOII po3pa-
XyBaJlM BEIWYMHY IX MUTOMOI MOBEpxXHi. SIK 3a3Ha4eHO
y Tabnuui 2, pospobnenuit kommnozut HAK+IITMI-I'X
XapaKkTepU3y€eThCd HAMMEHIIO IO MUTOMOI TO-
BEPXHI MOPIBHAHO 3 IHIIUMH KPEMHE3EMHUMH COpOCHTa-
MH, [0 MOSICHIOETHCS IpoiecoM Moaudikamii moBepxHi
KOMIIO3HUTY.

EdexTuBHICTh COPOIIHHUX BIACTUBOCTEH OCIIIKY-
BaHUX CIIOJIYK BiJ0Opa3miM y mHepepaxyHKy OJep)KaHHX
BeJIMYMH aacopOIil 3 MI/T Ha ONUHMIO IUIONl (Mr/M?)
(Tadn. 3). PesynabraTH Takoro mepepaxyHKy CBigYaTh Mpo
3HaYHE MiJIBULICHHS COPOLIIHUX BIACTUBOCTEH KOMITO3UTY
HAK+III'MI'-T'X mono HU3bKO- Ta CepeIHbOMOJIEKYIsp-
HUX CHOJYK MOPIBHSIHO 3 IHIIMMH JIOCIHIJKYBaHUMHU COP-
Oentamu. OJHaK criocTepiranocsi 3HMIKEHHS COpOIiitHOi
aktuBHOCTI kommo3uty HJIK+III'MI-I'X momao0 BHUCOKO-
MOJIEKYJISIPHUX CIOJYK HOPIBHSHO 3 IHIIMMU KPEMHE3EeM-
BMicHUMHU copOeHTamu. Ile nos’s3aHo 3 Monu(iKyBaHHIM
MOBEPXHI 32 MOMIJIMBOI'O YTBOPEHHS HE3HAYHUX MOPUCTHX
KoHrsoMepatiB. OcTaHHI CHPUATUMYTH COPOLIT HU3BKOMO-
JICKYJSIPHUX CIOJYK Ta 3HM)KCHHIO KUIBKOCTI BUIBHHX CH-
JIAHOJBHUX TPYII, 110 BIAMOBIIAIOTH 3a 3B’ A3yBaHHS 3 BUCO-
KOMOJIEKYJISPHUMH CIIOJYKaMHU.

3a a/copOIiHHO 3MaTHICTIO K JO METHJIICHOBOTO CH-
HBOTO, TakK 1 10 HiaHokoOajaMiHy HalOUIbITy aKTHBHICTh
BusiBuB kommo3uT HJAK+IIT'MI'-I'X. Cop6iiis miaHokob6a-
JaMiHy y cJ1ab0Jay)KHOMY CEpeJIOBHIII HE3HAYHA, OCKIJIb-

Tabnuys 3
AjicopOuiiiHa BIaCTHBICTH TeCT-3pa3KiB y mepepaxyHKy Ha OJMHHIO IO 32 pi3HuX 3HayeHb pH cepenoBumia (Mr/m?) (n=7)
Beanuuna agcop0uii, mr/r
MapkepHa peyoBHHa, .
RUXITHA KOHIEHTpAILA HAK+IITMI-I'X Cuiike EnTepocrens
pH 6,0 pH 6,0 pH 6,0
Merunenopnii cuniit, C; =1 % 1,12+0,1 0,1240,01 0,2+0,01
[ianoxobanamin, C; = 0,05 % 0,014+0,002 0,003+0,001 0,016+0,002
Cuposarkosnii anbOymin moncekuit, C = 1 % 0,1+0,02 0,78+0,01 1,07+0,1
Kenarun, C;=0,3 % 0,13+0,01 0,76+0,02 0,8+0,01
Tpumimxka: N — kinoxicmo cnocmepedicetiv; C,— 6uXiona Konyenmpayis Mapkeproi peuosuni
== ANbbymiH
60
50,2
= 50 45,5
=)
5, 40
)
S 30 2739 268 26,2 25,8
= 3 —— \
g 20 16,13
5
m 10
0
0]
pH 2,0 pH 3,0 pH 4,0 pH 5,0 pH 6,0 pH 7,0 pH 8,0 pH 9,0

Puc. Kinemuxa copouyii anvoyminy komnosumom HIK+IIT'MI-I'X (me/2) 3anedxcro 6i0 pH cepedosuwa

= 26
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KM IPOSIBJISIETHCS €JIEKTPOCTATHYHE BiJIITOBXYBAHHS MIX
aHioHamu. EHTepocresb 3a BEIUYHHOKW cOopOIlii nmepesep-
LIy€e CHIIKC, OJIHAK JIEMOHCTPYE y 4,6 pa3iB MEHIIy aKTHB-
HicTh MOpiBHsIHO 3 Komno3zutom HAK+III'MI-TI'X.

l'onoBHUMU acOpOLIMHUME LIEHTPAMU KPEMHE3EMHOT
MOBEPXHI I O1JIKa € MiPOKCUIIbHI I'PYIU — K HEIOHI30-
BaHi, Tak i B ioHi30BaHil (popmi (MEHILOIO Mipo0). Y KHC-
JIOMY CEpeJOBHII NEBHUM BHECKOM B a/cOpOLilo € BOJ-
HeBUH 3B’s130K. HaiiBumuii mokasHuk copoOiii Oijika cepen
ycix copOeHTiB Mae eHTepocresib. OCKUIBKM OCHOBHHUMH
MaTOreHHUMHM YUHHUKAMH y 0araThbOX 3aXBOPIOBAHHSX €
caMe TOKCHUHHU O1JIKOBOI NMPUPOJH, CHIIIKC CTa€ He3aMiH-
HUM 3ac000M JUIsl IPOBEJEHHS BYJIBHEPO- i EHTEPOCOPO-
uii. [IpenapaTt BUBOJAMTDH 3 OPraHi3My TOKCHHH €K30I'€HHO-
ro W €HJIOTEHHOI'0 MOXOJPKEHHS, Xap4yoBi W OakrepiaibHi
ajiepreHy, MikpoOu, eHJOTOKCUHU, IPOJYKTH THUTTS O1JI-
KiB y KHIIECYHUKY.

EnTepocrenb, Maoun y cBOiil CTPYKTYpi MEBHY KiJb-
KICTh BIJBHUX TiJPOKCHJIBHUX TPYI, BHSIBJISE BHCOKY
0170KCOPOIiiHY aKTHUBHICTh, SKYy MOXHa OI[IHHUTH SK
50-100 % Bix moka3HHKa CHIIIKCY, & CHHTE30BAaHUN HAaHO-
komno3ut HJK+HIIIMI-T'X nemoHcTpye momipHi cop6-
iiHI BJIACTUBOCTI 11040 OinKiB, 10 cTaHOBUTHL 50-20 %
BiJl IOKa3HUKA CUJIIKCY (3aJIe)KHO BijJ YMOB ajacopOiii, Th-
my OiJiKa TOI0). 3HM)KCHHS BEIUYUHU COPOIIii O1IKIB KOM-
no3utoM HJIKHIII'MI'-I'X nosicHIO€ThCS THM, IO YaCTH-
Ha TAPOKCHIIBHUX I'pyn 3aiiHaTa Mosekynamu [IT'MI-I'X,

TOMY CTa€ HEMOXJIMBUM TXHs [TIOBHA y4acTh Y 3B sI3yBaHHI
O17KiB.

CyrreBy iH(pOpMAIli0 PO B3AEMOJII0 aJACOPOCHTIB 3
OlnKamMK MOKHA OJIepKaTH 3 aHaJI3y BIAMOBIIHUX rpadikiB
ancopOuii, 3anexnoi Bix pH cepemoBuina. Ha Hux uiTko
MMPOACMOHCTPOBAHE 3MilﬂeHH5{ MAaKCUMyMy HOTJIMHAHHIA
oi1kiB komno3zutoM HJAK+III'MI-I'X y kucie cepenoBuiie
(puc.).

Baxa1uBUM MOKAa3HUKOM, 1[0 Ma€ KIIHIYHE 3HAYEHHS, €
MIBUAKICTH cOpOLil TOKCHHIB OinkoBol npupoau. Kineru-
Ky ajcopOuii MoaeIbHUX OUIKIB €HTEpOCresieM, CUIIKCOM
ta HaHokommozutoM HAK+III'MI'-I'X BuBuau, Bumipro-
104U BEJIMYMHY azicopOiii uepes (ikcoBaHi MPOMIXKKH Ya-
cy (tabia. 4). BcranoBieHo, [0 CUJIIKCY A0cTaTHBO 10 XB.
JUIsl TIOBHOTO 3B’si3yBaHHs OinkiB. EHTepocrens mnepiui
10 xB. copbye npudausno 90 % Oinka, a HOTIM MOCTYIIOBO
3B’s3ye pemty. [lonpu HU3BKI MOKa3HUKH COPOIii, KOM-
no3ut HJAK+III'MI-I'X nemoHcTpye 3HayHy IIBHIAKICTH
3B’s13yBaHHs copOaTy, aHaIOTiuHO cuitikey, 96 % copbaty
3B’s13y€eThest 3a 5 XxB., yepe3 10 xB. — 100 %. Lli po306ixk-
HOCT1 TOSICHIOIOTHCSI HEIIOPUCTOI0 CTPYKTYPOIO INEpPBHH-
HUX YaCTHHOK CHJIIKCY 1 HMOPHUCTOK — €HTEPOCTEeII0, s
SKOTO B MEXaHi3Mi ajcopOuii meBHy poJsib BiJlirpae mau-
(dysiriHa ckinanoBa. OTpuMaHi JaHi TAKOX 3YMOBIIIOIOTHCS
HMPUPOIOI0 CHHTE30BAHOTO HAHOKOMIIO3UTY, B OCHOBI CHH-
Te3y KO0 BUKOPHCTAHO CYOCTaHIII0 BUCOKOJUCIEPCHO-
ro KpeMHe3eMy.

Tabnuys 4
HIBuakicTe copOuii 6iakiB cunikcom, enrepocresieM Ta kommnodurom HAK+III'MI-I'X
Kenatun CupoBaTkoBuUii 21b0OYMIH JTOAMHU
acxe. CIL, */# EHT, */# HAK+ITMI-I'X, */# CIJL, */# EHT, */# HAK+ITMI-I'X, */#

1 231/93 157/80 26,5/93 193/76 225775 24/92

5 239/96 167/85 27/94 228/90 258/86 25/96

10 249/100 175/89 28/99 253/100 261/87 25,9/99
20 249/100 183/93 28,5/100 253/100 300/100 26/100
30 249/100 196/100 28,5/100 253/100 300/100 26/100

Hpumimka: CHII — cunixe; EHT — enmepoceens; HIK+IIT'MI-I'X — komnosum HIK+IITMI-I'X; * — eéeauuuna copoyii; #— cmynine

copoyii, %.
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HOPIBHSIBbHI JOCJIKEHHSI AICOPBYHOUHUX
BJACTHBOCTEM KPEMHIIBMICHUX COPBEHTIB

KrouoBi cioBa: kpeMmHIifBMICHI COpOCHTH, HAHOKOMIIO3HT, CHIIIKC,
eHTepocrelb, afcopOLiiiHi BIaCTHBOCTI.

HesBaxkaroun Ha iCHyBaHHs 0OaraThbOX aKTHBHHMX COpPOCHTIB, BUCHI
[IPOJOBXKYIOTh ITOLIYK HOBHX CIOJNYK 3 COPOLIHUMH BIIaCTHBOCTSIMH,
X KOMIO3UTIB, yTOUYHIOIOTh MEXaHI3MH [ii, PO3LINPIOIOTH TOKAa3aHHS [0
3acTOCyBaHHs. 3aBJSKU 3HAUHIN cOpOUiiiHil IOBEPXHI BOHU BHSABISIOTH,
OKpiM aacopOUiliHOT, TAKOXK MPOTUMIKPOOHY, JAETOKCHUKAIIHY, iIMyHO-
MOJYJIIOKYY, METa0O0IITOTPOIHY [i0. [3 COpOCHTIB 4acTO 3aCTOCOBYIOTH
HOXiHI KpEeMHE3eMy, Ccepe/] IKUX BaKJIMBE MiCIe II0CIIa€ EHTEpPOCTrelb,
a TaKOX IIOXiJHE HAHOKPEMHE3eMy — CHIIKC. B OCTaHHI poku 3Ha4YHY
yBary MpUIUISIOTE CHOMYLi 3 MPOTUMIKPOOHUMHE BIACTHBOCTSIMHU IOJ0
aHTUOIOTHKOPE3UCTEHTHUX OaKTepiif, a came MoJireKcaMeTUuJIeHTyaHi-
JUH TiIPOXJIOpHIY. 3 METOK MiJBULICHHS Oro 6e3neyHocTi OyB CTBO-
peHnit KOMIO3UT, IKUH BKIIOYa€ HAHOPO3MIPHUIT KPEMHE3EM Ta ITOJIreK-
CaMETHJICHI'YaHIJUHY IiPOXIOPHLI.

MeTo10 10caigxKeHHs OylI0 MIPOBEACHHS MOPIBHSIBHUX AOCTIIKEHB
acopOLiHHUX BIACTUBOCTEH KOMIIO3UTY Ta IHIIMX KPEMHIHBMICHUXCIIO-
JIYK — CHJIIKCY Ta CHTEPOCTEIII0 IUIIXOM BUMIPIOBAHHSI BEJIMYNHHU aJICOP-
Ouii B craHgapTHUX ymMoBax. Mapkepamu ancopOuii Oyiu MEeTHICHOBUI
CHHIN SK YHiIBepcalbHUI MapKep, LiaHOKOOallaMiH K MOJyJbHA MoOJie-
KyJna. Byau Takoxk 3actocoBaHi OiIKM (CHPOBATKOBUIl aabOyMiH JIIOJICH-
KM Ta KEJIATHH), 10 HAJICKATh [0 BHCOKOMOJICKYSIPHHX aM()OTEPHHUX
MOJIIeNIEKTPOIIITIB. AACOpOLiiiHI BIaCTHBOCTI penapaTiB BU3HAYAIIN IPU
crnabkokucinomy pH cepenosui (6,0) 3a 3aralbHONPUUHATHM METOIOM.
OKpeMo MPOBOMIIY JTOCIHIKEHHS, IIPUCBSIUCHI BU3HAYCHHIO aJICOPOIiii-
HUX BJIACTHBOCTCH IpenapariB y nepepaxyHKy Ha OJMHHULIO IUIOLI, HO-
[epeIHbO BCTAHOBUBIIY BEIMYHHY HHUTOMOI moBepxHi. [TokasaHa Takox
KiHeTHKa copO1ii anbOyMiHy KOMIIO3UTOM 3aiexHO Bia pH cepenopumia,
a TaKOX BiJ IepepaxyHKy Ha OAMHUILO III0IIi. Bu3HaueHa mopiBHsIbHA
WIBUAKICTH cOpOLii O1IKIB KOMIIO3UTOM, €HTEpocresieM Ta cuiikcom. Ha
MiJICTaBl OTPUMaHMUX Pe3yJIbTaTiB Oyyu 3p00JIcHI BHCHOBKHU:

1. KoMno3uT BUSIBJIsSIE BUPAKEHY a1COPOLiliHY aKTHBHICTH 11010
CIOJIYK 3 HU3BKOI0 (MeTHJIEHOBHIi CHHIiii), cepeHbOI0 (HiaHOKOOAIA-
MiH), BUCOKOI0O MOJIEKYJISIPHOIO Macol0 (AJIb0OYMiH JINOAChKUIA, HKeJ1a-
THH).

2. AncopOuiiiHi BJacTHBOCTI KOMIO3UTY Y €J1a00KHCIOMY cepe-
JOBMINi BiIHOCHO MeTHJICHOBOI0 CHHLOIO Ta LiaHOKo0OaJaiHy mepe-
BHILYIOTh NOJIOHMIH MOKA3HUK CUIIIKCY Ta eHTepocreJiio.

3. KoMno3uT Ta cuiiike NOpiBHSAAHO 3 eHTepocrejieM XapaKkTepHu-
3YIOThCSl BUINOI0O HIBHAKICTIO 3B’sI3yBaHHs OLIKIB, ajle MOHUKEHOIO
cOpOUiiiHO0 €MHICTIO 11010 COPOEHTIB, O MO’Ke NMOSICHIOBATHCS N0~
HHMKeHHSIM IJIOIIi MUTOMOT MOBepPXHi.
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CPABHUTEJIbHBIE HCCJIEJOBAHUSI AJICOPEUPYIOIINX
CBOMCTB KPEMHUMCOJEPKALIMX COPBEHTOB

KiioueBble ciioBa: KpeMHHUICOAEpKALIUEe COPOCHTHI, HAHOKOMIIO3MT,
CHIIMIKC, SHTEPOCTEIIb, aJICOPOIIOHHBIE CBOMCTRA.

HecMoTpst Ha CyIIECTBOBAaHHE MHOTUMX aKTHBHHX COPOCHTOB, y4CHBIC
HPOIOIDKAIOT MOUCK HOBUX COCIMHCHHIN ¢ COPOLIMOHHBIMY CBOMCTBAMH, HX
KOMIIO3UTOB, YTOYHSIOT MEXaHU3MBbI ICHCTBHUS, PACHIUPSIOT IIOKA3aHUS K
npuMeHeHHo. briaromapst 3HaUMTENPHON COPOLMOHHOM MOBEPXHOCTH OHH
001a1a10T, KpOME a/ICOPOLIMOHHOrO, TaKKe IPOTHBOMHKPOOHBIM, JETOK-
CHKAIMOHHBIM, HUMMYHOMO/IYJIUPYIOIIUM, METa0OIUTOTPOIHEIM ICHCTBH-
eM. VI3 copOEHTOB 4acTO MPHUMEHSIOT IIPOM3BOAHBIC KPEMHE3eMa, CPEeIH
KOTOPBIX B@XKHOC MECTO 3aHHMACT CHTEPOCTElb, a TAKXKE IPOM3BOIHOC
HAaHOKPEMHE3eMa — CHJIMKC. B mocienHune rojsl 3Ha4UTEIbHOC BHUMAHUC
YICTSIT COCAUHCHHUSM C HPOTHUBOMUKPOOHBIMH CBOHCTBAMU OTHOCHTEIIb-
HO aHTHOMOTHKOPE3UCTCHTHBIX OaKTEpHil, a HMEHHO MOJIMIECKCAMETUIICH-
ryaHuanHa rugpoxiaopuay. C 1enbio HOBBILCHUS €ro 0e30MacHOCTH, ObLI
CO3/1aH KOMIIO3UT, KOTOPBIH BKIIIOYaeT HAHOPA3MEPHBIH KPEMHE3EeM U I10JIH-
reKCaMETHIICHIyaHHAHHA THIPOXIIOPHI.

Lesbio padoThl OBLIO POBEACHHE CPABHUTEIIBHBIX HCCICAOBAHMIT aj1-
COpOLMOHHBIX CBOMCTB KOMIIO3UTA M JPYTHX KPEMHHICOACPIKALIMX COC/IH-
HCHUI — CHIIMKCA M SHTEPOCTEIIsl [IyTeM M3MEPCHHUS BEIMYHHBI aJCOPOLHH B
CTaHJAPTHHUX YCIOBHUSX. Mapkepamu aicOpOLMY CTali METHIICHOBBINH CHHHUI
KaK yHHBEPCAIbHBIA MapKep, [HaHOKOOAIAMUH KaK MOJYJbHAs MOJICKYJIa.
Bbutu Takke MpHUMEHEHb! OENKH (CHIBOPOTOUYHBIH alb0OyMUH YEIOBEYCCKHI
JKEJIATHH), KOTOPBIC MPHHAUICKAT K BEICOKOMOJICKYIISIPHOMY aM(oTepHOMY
HOJIMAJICKTPOIIHTY. AJCOPOLHOHHBIC CBONCTBA MPEIIAPATOB ONMPEACISIIN MPH
crabokucinoit cpene (pH 6,0) no obmenpunstomy Merony. OTAenbHO HPo-
BOJIMJIN HCCIICIOBAHHSI, KOTOPBIC ITOCBSIICHBI OIPE/ICICHHUIO aICOPOLIMOHHBIX
CBOWMCTB PEIapaToB B MEPECYCTE HA CAMHUIY IUIOLIANN, HPEABAPUTEIHLHO
YCTAaHOBHB BEIMYHMHY YACIBHON MOBEPXHOCTH. II0Ka3aHa TakKe KUHETHKA
copbumn anp0yMHHA KOMIIO3HTOM B 3aBucuMoctH ot pH cpenbl, a Takxke
OT IepecyeTa Ha eAuHULy Iuromanu. OmpeneseHa CpaBHUTENIbHAS CKOPOCTh
copbuun OeIKOB KOMIIO3UTOM, SHTEpocresneM u cuiinkcoM. Ha ocHoBaHuu
OJIyYCHHBIX PE3yJIbTAaTOB OBbLIH C/C/IaHbl BHIBO/BI:

1. KoMno3uT uMeeT BBIPAXKEHHYIO a/ICOPOLMOHHYI0 AKTHBHOCTH
OTHOCHTEJLHO COeIMHEHUH ¢ HU3KOI (MeTH/IeHOBBIN CHHUIT), cpeHeil
(uMaHOKO00AJIAMMH), BBICOKOH MOJIEKYJISIPHOI Maccoil (a1b0yMHUH Ye-
JIOBEYEeCKHIi, KeJaATHH).

2. AcOpOIMOHHBbIE CBOMCTBAa KOMIIO3MTAa B CJAa0OKHUCJIO0i cpele
OTHOCUTEJIbHO METHJIEHOBOI'O CHHEro H IIMAHOKOOAJAMHHA HpPeBbI-
IAIOT MOJO00HBIN MOKAa3aTe/Ib CHINKCA U JHTEPOCreIs.

3. KOMIO3HT M CHJIMKC CPABHHTEJIbHO € JHTEpOCrejieM Xapakre-
pu3yoTcsi 6osiee BBHICOKOIl CKOPOCTbIO CBSI3BIBAHHS 0€JIKOB, HO CHU-
JKeHHOH COPOLMOHHOI eMKOCThI0 OTHOCUTEIBLHO COPOEHTOB, YTO MO-
JKeT 00bSICHATHCS MOHUKEHHM IUIOLIA/IN YIeIbHOi MOBEPXHOCTH.
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G. V. Zaychenko, A.I. Doroshenko, N.A. Gorchakova

COMPARATIVE INVESTIGATIONS OF ADSORBTIVE
PROPERTIES OF SORBENTS CONTAINING SILICA

Keywords: sorbents containing silica, nanocomposite, silix, enterosgel,
adsorbtive properties.

In spite of the many active sorbents existence, the scientists
repeat the search of the new compounds with sorbtive properties its
composities, define more precisely, widen their prescriptions. Thanks
to the considerable sorbtive surface they besides of adsorbtive action,
have also antimicrobial, detoxicative, immunomodulate metabolitotropic
effects. The derivatives of silica are used often among sorbents. Among
them the derivative of silica enterosgel and of nanosilica silix are taken
the important place. Last year the considerable attention is spared
to the compounds with antimicrobial properties accordingly to the
antibiotic-resistence bacterias and especially polyhexamethyleneguani
dine hydrochloride. With the aim of its safety increase the composite
including nano-disperse silica with the polyhexamethylene-guanidine
hydrochloride has been included.

The aim was the comparative investigations of the adsorbtive
properties of composite and other compounds containing silica as silix
and enterosgel by the measuring the value of adsorbtion in standart
conditions. The markers of adsorbtion became methylenum blue as
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universal marker, cyanocobalamine as model molecule. The proteins
(serum human albumin and gelatine) have been used that are belonged
to the amphoter, polyelectrolyte compounds with high molecular weight.
Adsorbtive properties of the drugs have been established in the low
acid pH of equilibrium (6,0) by commonly used methods. Separately
the investigations devoted to the determination of the drugs absorbtive
properties by calculation on the unit of area with preveosly definition of
the value of the specific gravity surface. The kinetic of albumin sorbtion
by composite has been shown connecting with pH of equilibrium and
also with calculation of the area unit. It was distinguished comparative
quickness of proteins subtion by composite, enterosgel, silix. On the
basic of obtained have been made:

1. The composite has the expressive adsorbtive properties
accordingly to the compounds with low (methylenum blue), middle
(cianocobalaminum) and high molecular weight (human albumin,
gelatine).

2. Adsorbtive properties of the composite in the lowacidic
equilibrium accordingly methylenum blue and cyanocobalamine are
more that the silix and enterosgel exponents.

3. Composite and silix comparing with enterosgel are
characterized by the higher velocity of proteins connection but
decrease capacity accordingly to sorbates that may be explained by
the decrease of specific gravity surface.

KIIBKICHE BUSHAUYEHHS ®JIABOHOI/IIB Y IJIOJIAX MOPKBHU JIUKOI TA
MOPKBH IMMOCIBHOI 3 BAKOPUCTAHHSM YHI®PIKOBAHOI METOJUKHA
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Beryn

Ha ¢apmaneBTnyanii puHOK YKpaiHU HaIXOIATh Ipena-
paTH, sIKi MIiCTSITh EKCTPAKTH MOPKBHU JTUKOT TUI01iB: «Ypoure-
can» Ta «Xonenecan» (ITAT «KuiBmeanpenapar»), «Ypoxo-
aym» (TOB «IKII «®apmanesruuna ¢adpukar), «Mopksu
JIUKOT IUTOJIIB 1 HAT1JIOK KBITiB €KCTPAKT TYCTHI» Ta «Ypoiie-
can excrpakT ryctuid» (ITAT «[ammudapm») [2]. [IpoTe, Ha
ChOTOJIHI B YKpaiHi MOPKBH JUKOI IJIOH € HehapMaKomen-
HOIO CHPOBHMHOIO, SIKICTh SIKOi PErilaMeHTYETHCS 32 SIKICHUM
CKJIaJIOM Ta KUIbKICHUM BMicToM edipHOi omii 3acTapinoro
TdOC 42-2817-91.

HemonaBui [OCHIIKEHHS] aMEpPUKAaHChKUX YYCHHX B
001aCTI T€HETHKU Ta BITUM3HSIHHX OOTaHIKIB ITOBOISTH,
mo Mopksa mnociBHa (Daucus carota subsp. sativus
(Hoffm.) Arcang.) € nigsugoM MOpkBH AuKoi (Daucus

carota L.). O6uaBi pocIuHE MapTh ONHU3BKY T€HETHUUYHY
CIIOPITHEHICTB 1, KPiM TOT0, CX0XKY MOpdooro-anaTomid-
Hy OynmoBy [6, 10, 12].

Bigomo, mo no Bpurancekoi Tpas’sroi dapmakomei
BXOIUTh MOHOTpadis Ha TpaBy MopkBH [8]. ¥ dapmaxo-
nei Hapoxnoi Pecny6miku Kurait onncano mmonu Mopk-
BU JUKOI, Jie PerIaMEHTOBAaHO SAKICHUH cKkialx GeHOoNbHUX
cronyk miei cupoBuaM [11].

BignoBinHo 10 kKoHIenii po3pooku MoHorpadii DY
Ha JIKapChKy POCIMHHY CHPOBHHY HEOOXiTHOIO YMOBOIO €
cragnapru3anis JIPC 3a kinekicauMm Bmictom BAP. Ilpu
bOMY, TIPH BHOOpPI METOQy Ta PO3pOOIl METONHWKHU J10-
CII/DKEHHS TepeBara HaJaeThCsAd YHI(DIKOBAaHUM Balilo-
BaHUM METOJMKaM, 5Ki BHKOPHCTOBYIOTBHCS Yy NEKIIBKOX
MoHorpadisx ADVY [5, 9]. Ilpu crammaprusamii KixbKic-
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