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HaTpilo Ha OKPEeMi NOKa3HWKW FyMoparnbHOi JaHKu
NPUPOAHOI PE3NCTEHTHOCTI Kypel-Hecydok nifg 4ac

nepiogy iHTEHCMBHOI
aHTpOoNoreHHNx akTopis.
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STUDY OF THE IMPACT OF THE NEW METHYLTHEOPHYLLINE DERIVATIVE ON
THE KIDNEYS FUNCTIONAL STATE OF THE RATS ON THE BACKGROUND OF
SPONTANEOUS DIURESIS

V. I. Korniyenko, E. V. Ladohubets, O. V. Ponomarenko, I. V. Harkusha, E. A. Duchenko
Kharkov State Zooveterinary Academy, Kharkiv, Ukraine
Academichna str., 1, Mala Danylivka, Dergachi district, Kharkiv region, 62341
E-mail kornienko-valentina1966@ ukr.net

The results concerning the impact of the
new methyltheophylline derivative -7-benzoylmethyl-8-
(furyl-2)-methylaminotheophylline on the activity of the
kidneys in rats under conditions of spontaneous
diuresis and figuring out some of the mechanisms of
diuretic action for compounds.

Research conducted on the white breed less
rats of both sexes. Study of diuretic activity of 7-
benzoylmethyl-8-(furyl-2)-methylaminotheophylline was
carried out by E. B. Berchin. The content of electrolytes
was determined using flame photometry, and an
amount of creatinine formed by Folin’s method. The
obtained data was calculated by techniques of
nonparametric  statistics using Student’s criterion
(Lapach, Chubenko, & Babich, 2000).

Based on the study of single and multiple (within
seven days) introduction of 7-benzoylmethy!-8-(furyl-2)-
methylaminotheophylline on the functional condition of
kidneys in conditions of free access to the water and
spontaneous diuresis, it was found, that single
introduction of a dose of 30 mg/kg and under conditions
of free access to water, 7-benzoylmethyl-8-(furyl-2)-
methylaminotheophylline reduces drinking excitability to
2.4% (p<0.05), increases diuresis in 2.77 times
(p<0.05), the concentration and excretion of sodium
jons in 1.23 times (p < 0.05) and 3.05 times (p < 0.05),
respectively; causes the growth of concentration and
urinary excretion of potassium ions in 1.07 times (p <
0.05) and 2.68 (p < 0.05); increases the excretion of
creatinine in 2.38 times (p<0.05) and slightly reduces

the concentration of creatinine (7, 5%, p < 0.05).
Observation of rats after applying of the 7-
benzoylmethyl-8-(furyl-2)-methylaminotheophylline
demonstrated, that on the 2nd day the indices almost
returned to control values. Under conditions of multiple
introduction of the studied compound the statistically
reliable increase of urine output was observed. Average
daily diuresis per seven-day period of 7-benzoylmethy!-
8-(furyl-2)-methylaminotheophyllfine exceeded control
period data in 2.77 times (p<0.05). After the cancelation
of 7-benzoylmethyl-8-(furyl-2)-methylaminotheophylline
the decrese in diuresis was noted. Reference drug
hydrochlorothiazide in a dose of 25 mg/kg have
spontaneous diuresis on only 70% (p<0.05), and the
excretion of creatinine increased to 7.4% in comparison
with control. Efficiency comparison of 7-benzoylmethyl-
8-(furyl-2)-methylaminotheophylline with
hydrochlorothiazide indicates a greater capacity of the
last to excrete potassium (20.7%) and decrease urine
sodium ions excretion (11.3%). It was determined, that
in the conditions of spontaneous diuresis urination
effected by 7-benzoylmethyl-8-(furyl-2)-
methylaminotheophylline more definitely increases after
reintroduction of it; prolonged application in the
conditions of spontaneous diuresis, tested compound
promotes the excretion of sodium ions and to a lesser
extent — potassium ions.

Key words: 7-benzoylmethyl-8-(furyl-2)-
methylaminotheophylline, spontaneous diuresis,
sodium, potassium, creatinine.
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BMBYEHHA BMJIMBY HOBOIO NOXIAHOIO METUNTEO®UIIHY HA
®YHKUIOHAIIbHUN CTAH HUPOK Y LLYPIB HA TNl CMOHTAHHOIO AIYPE3Y
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[Tpedcmasrneri pe3ynbmamu 6U8YEHHS 8r/iugy HO8020 [OXi0HO20 MemurnmeoginiHy Ha eudinbHy YHKU0
HUPOK y Wypie 8 ymMogax crioHmaHHoeo Oiypesy. 7-6eH3oinmemurn-8-(qypin-2)-memunamiHomeoinid 8 003i 30 ma/ke 3a
yMo8 CrioHmaHHo20 Oiypesy cmumymoe inbmpalilHy YHKUIIO HUPOK, Npu mpueanomMy 3acmocysaHHi crpusie

8UOINEHH!O IOHI8 HaMPpIto | MeHWO MIPOH — [OHI8 Karlilo.

Knroyoei cnoea: 7-6eHsoinmemurn-8-(Qpypin-2)-memunamiHomeopiniiH, crnoHmaHHull diypes, Hampiti, Kanil,

KpeamuHiH.

Betyn

AKkmyarnbHicmb memu. dapmakonorivHa
KOpeKUia perynolunx MexaHiamiB BUAINBHOI  dyHKUIT
HUPOK, SiKa CNpsIMOBaHa Ha BUPIBHIOBaAHHSA 3MiH BOAHO-
enekTponiTHoro HanaHcy B OpraHiami, € BaKIIMBOKO
npobnemoto. PisHoMaHITTa BugiB dhapmakonoriyHoi aii
NnoxXiAHUX METUIKCaAHTUHIB Ta iX BUCOKa peakuiiiHa
3aaTHiCTb OBYMOBMIOE aKTyamnbHICTb CUHTE3Y HOBUX
CTPYKTYp. MoxigHi kKcaHTuHIB SepyTb yyacTb y perynsauii
GaraTbox npoueciB, fAKi NpoTikatTbe B opraHiami. Y
3B'A3KY 3 UMM € MNepcrnekTUBHUM CTBOPEHHA HOBUX
PEYOBKH, AKi BOSIOAI0Tb diypeTnyHolo,
npoTH3anasibHOK Ta aHasrbreTUYHOIO aKTUBHICTIO.

AHaniza ocmanHix docnidxeHb | nybnikauid. Ha
TenepilWwHin 4ac apceHan piypeTudHnx 3acobiB Ha
cyyacHomy dapmaueBTU4HOMY PUHKY  AOCWUTb
pisHOMaHITHUA. Cepe HUX € 3acobun sIK POCIIMHHOMO
NMOXOAXEHHSA, TaK | CWMHTETUYHI npenapatn pPi3HUX
XiMmiuHKMX rpyn (Glezer, 1993, Mashkovskij, 2008).
OcTaHHiMM  pokamu  Oynu  npoBefAeHi  YUCHEHHI
MYMbTULEHTPOBI AOCNIAXEHHSA, NPUCBAYEHI BUBYEHHIO
KniHikodapMaKkonoriyHnux ~ BracTUBOCTEN  Tia3ugHWX
AiypeTukiB npu nikyBaHHi natonoriyHux crtaHie (Glezer,
1993).

BcTaHoBneHo, o BKasaHi npenapaTu
(rippoxniopoTiasng, €TakpuHoBa KUCMoTa) Yy BUCOKUX
[o3ax  OOYMOBNIOIOTb  CanypeTUdHUiA  edekt i
3MeEHLUEHHA 0B'eMy LIMPKYIIOIOUOI KPOBI 3a paxyHOK iX
AiypeTudHnx BnactuBocTeil. MexaHiam Aii aiypeTudHumx
3acobiB cknagHwWi | BaraTorpaHHWiA, NOB'A3aHUA 3
ranbMyBaHHAM peabcopbuii ioHIB HaTpilo B KaHanbuax
HedpoHy, 30iNbLUEHHAM BMICTY npoctarnaHguHie MNMEz
,  aKTUBHOCTI  KanikpelH-KiHIHOBOI  cucTemu,  AKi
nokpallytoTe HUPKOBWA KpoBoobir Ta 36inbLUyoTb
ekckpeuito HaTpito | Bogn (Shejman, 1999; Bahlmann,
Pagel, & Klaus, 2000). MexaHiaM aHTWrNepTEH3MBHOMO
edekTy AiypeTukis obymoBreHuni 3HWKEHHAM
YYTIMBOCTI CYAUH A0 KaTexonamiHiB, a pag nobiuHux
edekTiB  (rinokaniemia, rinomarHiemis, rinepriikemis,
nopyleHHs obmiHy ninigiB, noe’AsaHi 3 akTuBauieto
cUMnNaTUYHOI i PEeHiH-aHMOTEH3UBHOI cucTEM)
3MEHLLYIOTE KNiHIMHY LiHHICTb giypeTukiB (Bryuhanov, &
Zverev, 2003; Shtry'gol’, 2003). Bpaxosytoun
HaBeAeHe BuWLWe, MOWYK nikapcbknx 3acobiB, AKi
NoKpaLlytoTb YHKLiIl0O HUPOK, TX BUKOPUCTaHHS AnNS
NikyBaHHA, akTyanbHum. Ha eTani dapmakonoriyHoro
CKPWHIHIY Ans AOKMIHIYHOro BUBYEHHS BigibpaHa HoBa
CUHTe3oBaHa cnonyka 7-6eHsocinmeTnn-8-(dypin-2)-
MeTunamiHOTEOMINIH, fKa 3a AiypeTUYHOI aKTUBHICTIO
nepeBepLUyBana 4ito rigpoxnopTiasngy.

Mema  pobomu. BwnBueHHs  BnnumBy  7-
BeH3oinmeTun-8-(pypin-2)-metTnnamiHoteodiniHy  Ha

OiANBHICTE HUPOK Yy LWypiB B YMOBaxX CMNOHTaAHHOro
aiypesy Ta 3'cyBaHHA AesdAKnX MexaHiamiB i
AiypeTnyHoi gii.

8aedanHsi  docriidxeHHs.  Busuntn  BOAMB
oflHopasoBoro Ta 6GaraTopasoBoro BBeAEHHA 7-
BeHaoinmeTun-8-(hypin-2)-metTunamiHotTeodinivy  Ha
noboBe  cnoxumBaHHA  BOAW, Aiypes,  eKcKpewito
enekTponiTiB (HaTpito i kanito) Ta KpeaTuHiHy Yy Binnx
wypis

Marepianu i MeToaM AocNiAXKEeHb

BuBueHHs aiypeTnyHol aKTUBHOCTI 7-
BeHaoinmeTnn-8-(hypin-2)-meTunamiHoTeodiniHy
nposogunu 3a metogom €.65. BepxiHa (Berhin, 1977).
EkcnepumeHTansHUxX TBapuWH yTpuUmMyBanu Ha
cTaHAapTHOMY pauioHi B ymoBax BiBapito 3rigHO 3
caHITapHO-TINEHIYHUMN HOpMaMu. [NpoBeaeHo
aocnigxKeHHa  BnnvBy  7-6eH3oinmeTun-8-(cdypin-2)-
mMeTmnamiHoTeodiniHy Ha Ao0oBe CNoXUBaHHA BOAW,
Oiypes, eKcKpeLilo enekTponiTiB (HaTpito | kanito) Ta
KpeaTuHiHy y Ginux 6eanopigHux wypie macoto 170 -
190 r. BmicT enekTponiTis BU3Ha4anu 3a AOMNOMOroK
meToay NosnyMm'saHol poToMeTpil, a KiNbKICTb BUAINEHOro
KpeaTuHiHy 3a metogom PoniHa (Berhin, 1977). LWypis
yTpuMyBanu B iHAMBIAyanbHWX OBMIHHMX KniTKax npwv
BiNbHOMY AOCTynNi A0 TXi Ta Bogn. EkcnepumeHTn Gynu
npoBeaeHi Ha 4 rpynax Lwypis: 1-a rpyna oTpumyBana
nyWwe BoAY BHYTPILLHBOLLITYHKOBO, LWypam 2-i rpynu
(aocnigHor) OAHOPa3oBO BHYTPILUHbOLLMYHKOBO
BBOAUN 7-6eHsoinmeTtnn-8-(hypin-2)-
meTunamiHoTeodiniH y gosi 30 mr/kr, TpeTa rpyna byna
KOHTPOIEHOH, TBaprHam yeTBepTOl rpynu
BHYTPILLUHbBOLLISTY HKOBO 0HOPa3oBo yBOAUIU
rigpoxnopTiasng y posi 25 mr/kr macu Tina. [Micna
BBEeEHHS 7-6eH3oinmeTnn-8-(pypin-2)-
MeTunamiHoTeodiniHy 3a TBapuHammn crnocTepiran e
npotarom 3 gHiB. TakoX NpoBOAUNN BUBYEHHSI BNIUBY
BaraTopal3oBoro (NpoTAromMm cemyu AHIB) BBeAEHHS 7-
BeHaoinmeTun-8-(hypin-2)-metTunamiHotTeodinivy  Ha
hbyHKUiOHaNeHWIA cTaH HUPOK 3@ YMOB BIfTbHOrO A0OCTYyny
[0 BOAM Ta CMNOHTaHHOro pgiypesy. CnocTepexeHHs
npoBOAWNN MNPOTArOM 7 [AHIB Ha TN LWOAEHHOro
OIHOPA30BOr0 BHYTPILLUHBOLLITYHKOBOMO BBEAEHHS 7-
BeHaoinmeTnn-8-(hypin-2)-meTunamiHoTeodiniHy B
posi 30 wmr/kr Ta We npotarom 3 AHIiB nicnsa
NMPUMWHEHHST  BBEAEHHA  AOCMIAXYBaHOI  CMOMNyKW.
OpepxaHi AaHi onpauboByBanucb MeToaamu
HenapameTpUyHol CTaTUCTUKUM 3 BUKOPUCTAHHAM /-
kputepito CtetogeHTa (Lapach, Chubenko, & Babich,
2000).

Pe3ynbTaTt Ta iX o6roBopeHHA
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AHania  pesynbTatiB  nokadye, WO npwu
ofHopasoBoMy BBeAeHHi goam 30 mr/kr i 3a ymoB
BiNlbHOro goctyny Ao BoAau, 7-6eHsoinmeTnn-8-(dypin-
2)-meTunamiHoTeodiniH 3HMXKye NUTHY 30yANUBICTL Ha
2,4% (p<0,05), 3binbwye aoboBuin giypes y 2,77 pasn
(p<0,05), koHUeHTpauito i [oboBy eKcKpeuilo IoHIB
HaTpito y 1,23 pa3u (p<0,05) Ta y 3,05 pasmn (p<0,05),
BiANOBIAHO, BWKIMKAE 3POCTaHHS KOHUEeHTpauii Ta
eKkcKkpelji i3 ceveto ioHiB kanito y 1,07 pasn (p<0,05) Ta
y 2,68 (p<0,05); 3binblye eKckpeuilo KpeaTUHiHy
BignoBigHo y 2,38 pasn (p<0,05) Ta gewjo 3meHLye
KOHUEeHTpauito KpeaTuHiHy (Ha 7, 5%; p<0,05).
CnocTtepexeHHa 3a wWypamy Micna 3acToCyBaHHA 7-
BeHaoinmeTnn-8-(hbypin-2)-meTnnamiHotTeodiniHy
NPOAEMOHCTPYBano, WO BXe Ha 2-ii AeHb MOKa3HWKK
NPaKkTUYHO MOBEPHYNNCA AO KOHTPOMBHUX 3HAYeEHb.
[Micna oaHopa3oBOro 3acTocyBaHHA 7-6eH3oinmeTnn-8-
(tbypin-2)-meTunamiHoTeodiniHy 3a YMOB CMOHTaHHOro
aiypesdy  yHKUIOHaANbHUA CTaH HWPOK 3a3HaBaB
KOpoTko4YacHMX 3MiH. 3a ymoB ©GaraTtopasoBoro
BBEAEHHS [AOCNIAXKyBaHOI CMOSyKU crnocTepiranocs
CTaTUCTUYHO  AOCTOBipHE  30iNblUEHHA  Aiypesy.
CepepHbopoboBuin  giypes 3a ceMUAEHHWUA nepiod
BBEAEHHA 7-6eHaoinmeTtnn-8-(hypin-2)-
MeTunamiHoTeodiniHy nepeBuLLyBaB AaHi
KOHTponeHoOro nepiogy B 2,77 pasn (p<0,05). Ananis
3MiH LbOro nokasHuka B AMHaMili Aocnigy nokasae, Lo
[OCTOBIpHE NOCWUMEHHS CEYOBUAINEHHST cnocTepiranocs
BXe 3 nepLuoi o6y BBeAEHHSA CNOMyKY, WO BMBYanacs.
BiporigHi 3miHn piypesy caranu mMakcumymy Ha 4-i
AeHb. [licna  BigmiHn  7-6eH3oinmeTtun-8-(dypin-2)-
MeTunamiHoTeodiniHy Big3Ha4Yann 3HMWKEHHS aiypeay, i
Ha 1- AeHb Ueil NoKasHWK He BIgpi3HABCA Big AaHWxX
KoHTponto. [penapaT NOPIBHAHHA rigpoxnopTiasng y

003i 25 mr/kr nigBuLlyBaB CNOHTAHHWIA Aiypes Nule Ha
70% (p < 0,05), a ekckpelilo KpeaTUHiHy 30iNbLMB Ha
7,4% y noOpiBHAHHI 3 KOHTporiem. CniBcTaBreHHA
edeKTUBHOCTI aii 7-6eHnaoinmeTtunn-8-(dypin-2)-
MeTunamiHoTeodiniHy 3 Aieto rinoTiasngy cBigYNTb Npo
BiNbLUY CNPOMOXHICTE OCTAaHHLOrO BUBOAWUTW Kaniin (Ha
20,7%) i aMeHLUyBaTK eKCKpeL|ito i3 cedeto ioHIiB HaTpito
(ha 11,3%).

Takum  4mHOM, 7-BeHaoinmeTun-8-(dypin-2)-
MeTunamiHoTeodiniH 30inNblUye CNOHTaHHMIA Aiypes 3a
paxyHoK noninweHHa dinbTpauiiHol dyHKUIT HUPOK i
niagBMLLEHHS eKcKpeLil HaTpito. 3a ceYoriHHMM e ekToMm
7-6eH3oinmeTun-8-(ypin-2)-meTunamiHotTeodiniH
nepesuLLye edeKT rigpoxnopTiasngy Ha 82,2% Ta mae
nepeesary nepej rigpoxsiopriasmay Yy MeHLUIR
KaninypeTnYHii akTUBHOCTI.

BucHoBKu

1. 3a YMOB CNOHTaAHHOro Aiypeay ce4yoBUAINEHHSA
ng, BNSIMBOM 7-6eH3oinmeTnn-8-(hypin-2)-
mMeTunamiHoTeodiniHy 6inbll BMpa3HO 3pocTae nicns
Aoro NOBTOPHOrO BBEAEHHS.

2. 7-6eH3oinmeTun-8-(dypin-2)-
MeTunamiHoTeodiniH Npyn TpMBanomy 3acToCyBaHHi 3a
YMOB CMOHTa@HHOro fAiypesy Chnpuae BUAINEHHIO iOHIB
HaTpilo | MEHLUO MIpoK — (OHIB Kanito. 3MiHK
OVHaMiKK cevoBuAiNeHHsa cTabiniayloTbeca BXe Ha 2-i
OEHb BiAMIHW CNOSYyKW.

lNepcnekmusu  nodanbiux  00CHiOKeHb. 7-
BeHaoinmeTnn-8-(ypin-2)-meTunamiHoTeoiniH €
NepcrnekTMBHOW (hapMaKomorivHoK PEeYoBUHOW AfA
nofanbLlloro AocnigXeHHs cneundivyHol akTUBHOCTI Ta
6e3nNe4YHOCTi 3 METO CTBOPEHHS HOBOIO AiypeTU4HOro
3acoby.
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THE EFFECTS OF AGE AND BREED ON THE EFFICIENCY OF THE OPERATION OF
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The effects of the age and the breed of chicks In the first experiment the operation of

on the efficiency of the operation of ovariotomy were
studied. The experiments were carried out on female
chicks of two lines of the breed White Leghorn and also
on 7 other breeds different in the productivity and body
constitution types.

ovariotomy was carried out on the chicks of one of two
fines of White Leghorn which were grown up to the age
of 1-2, 3-4, 56 and 7-8 weeks, in the second
experiment the same operation was carried out on the
chicks of other lines and breeds at 4-6 weeks of age.
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