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INFLUENCE OF OXAMINE ACID DERIVATIVES ON THE SECRET ORY
FUNCTION OF KIDNEYS

E-mail: olgalitvinovamd@gmail.com

The purpose of this project was to experimentaligg the effect of new dicarboxylic acids derivagwon the excretory
function of the kidneys. The studied compounds utige water loading conditions have a multidirestibeffect on the kidneys
excretory function in white rats of the Wistar linhe diuretic activity of the studied compoundssviafluenced both by the
chemical structure of the substances and by itttitmt. As a result of the performed research, sulgsts increasing diuresis with
the diuretic activity exceeding that of the referepreparation — hypothiazide — were found. Amdwgstudied compounds, there
were substances with an antidiuretic effect. Replasensulfoniloxamine acid amides are the perspegtioup of compounds
for further pharmacological study with the aim efvdlopment of new medicines with diuretic activty their basis.

Key words: dicarboxylic acids derivatives, oxamine acid defiixes, excretory function of the kidneys, diurettivity,
antidiuretic effect.

The work was carried out within the framework of theesgch program of the National Pharmaceutical Ursity on
the problem of "Creation of New Drugs" (State RegtgiraeNumber 0198U007008).

An urgent problem of modern pharmacology is thatioa of new, more effective and less toxic
Ukrainian drugs for treating diseases of the kignayd urinary tract [2].

Pharmacological correction of kidneys activity erformed in many diseases of the kidneys and
urinary tract, cardiovascular failure, some forrhv@r pathology, etc. [6].

There are many groups of diuretic drugs with dédféracting mechanisms used in practical health
care today. The mechanisms of kidney function rgun, intrarenal hemodynamics, inter- and intra-
pharyngeal relationships, electrochemical ion fparisprocesses are still being studied [5].

The study of mechanisms regulating kidneys fundsdhe basis for searching new substances to
create new highly effective drugs that regulateftimetion of the kidneys [9].

Perennial synthetic and biological studies at th&gdwal Pharmaceutical University have allowed
the accumulation of large material on the strudtaral pharmacological properties of dicarboxylitddac
derivatives. The latter comprise substances witkiaflemmatory, antimicrobial, sedative, hypoglyaie,
diuretic and other effects [4, 7]. This was theregaisite for studying diuretic action of new corapds
of the sulfamide series synthesized at the NatiBhakrmaceutical University.

The purpose of this study was to experimentally study the @ffef new dicarboxylic acids
derivatives on the excretory function of the kidsney

Materials and methods.To solve this problem, 40 new chemical substanom® wised as the
object of research. They were substituted amidesrerfiesulfonyloxamic acids, first synthesized at th
Pharmaceutical Chemistry Department of the Nati@@rmaceutical University.

The structure of these compounds was confirmedgusindern physicochemical methods of
elemental analysis, UV, IR, PMR, and mass spectiyneounter-synthesis, and the purity of the
synthesized substances was monitored by thin-ty@matography.

The studied compounds are white crystalline substof basic character, odorless, with a clear
melting point, soluble in polar organic solventusions of caustic bases, mineral acids. Thes#hstic
derivatives were administered to laboratory aninialshe form of aqueous solutions or 3-5% finely
dispersed aqueous suspension stabilized by Tweemkith is a hydroxyethylation product of monooteat
sorbitan (VFS-42-167-72). All manipulations withb&aatory animals were carried out in accordanck wit
the provision on the use of animals in biomedieslearch (Strasburg, 2005) and “The general ethical
principles of experiments on animals”, approvedhsyFifth National Congress on Bioethics (Kyiv, 2D1

The effect of these substances on the kidneys xgreinction was studied on white Wistar male
rats weighing 160-190 g by the method of Berkhin8]. To study the diuretic action, we used sevies
animals, 7 rats in each group. To study aqueoussla) rats were kept on a constant diet with fiemess
to water. Before giving water, the animals weretkep2 hours without food and water. Then the vetse
injected the studied substances with a probe lr@cstomach. These substances were at a dose 6f 0.00
0.01 LD50 in the form of an aqueous suspensionlsameiously with a water loading of 3 ml per 100fg o
body weight of the animal. Urine was collected guveour for 4 hours. Comparison drugs were widely
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used in clinical practice, standard drugs Furoseratch dose of 20 mg/kg, Hypothiazid in a dosedahg
/ kg and Adiurecrin in a dose of 10 mg/kg.

Table

The effect of substituted amides of arenesulfonyl@amic acids on the kidneys excretory
function in white Wistar rats

Compound Diuresis
Number Dose, mg/kg | for 2 hours _by th_e control for 4 hours _by th_e control
[ Mtm / ,ml time, in % /M+m / ,ml time, in %

1 2 3 4 5 6
1 19.5 2.34+0.22* 243.7 4.98+0.09* 198.4
2 15.4 0.52+0.09* 61.5 1.37+0.09* 54.6
3 17.2 0.78+0.13* 81.2 1.4540.06* 57.8
4 22.8 1.28+0.12 133.3 2.57+0.06 102.4
Control - 0.96 + 0.05 100 2.51+0.06 100
5 16.4 1.78+0.11* 148.3 3.44+0.11* 150.2
6 17.0 1.29+0.18 107.5 2.96 +0.06 129.2
7 134 1.14+0.21 95.0 2.67 £0.08 116.9
8 14.2 1.44 +£0.17 120.0 2.54+0.28 110.8
9 13.8 0.77+0.11 * 64.2 1.83+0.18 * 79.9
10 17.2 0.84+0.09 * 70.0 1.92 £0.07 83.8
11 21.0 1.21+0.11 100.8 2.44 +0.06 106.5
12 22,6 1.44 +0.18 120.0 2.36 £ 0.09 103.1
13 20.6 2.37+0.22 * 197.5 4.14+0.11 * 180.8
14 21.4 1.86 £0.17 155.0 3.42+0.12 * 149.3
Control - 1.20+0.11 100 2.29+0.14 100
15 455 0.91+0.11 96,8 2.11+0.16 81.7
16 15.0 1.04 +£0.16 110.7 2.96+0.11 114.7
17 255 2.04+0.07 * 217.0 4.28+0.17 * 165. 9
18 42.3 2.55+0.09 * 271.3 4.92+0.22 * 190.7
19 22,8 1.59+0.09 * 169.1 2.67+0.18 103.5
20 i, 8 0.84+0.06 89.4 1.92+0.16 * 74.4
21 30.5 1.70+0.08 * 180,8 3.10+0.11 120.2
22 29.3 1.63+0.06 * 173.8 4.36+0.08 * 168.8
23 26.3 1.16+0.08 123.8 3.68+0.11 142.8
Control — 0.94+0.04 100 2.58+0.11 100
24 23.0 154 +£0.13 126.2 2.84+0.17 122.9
25 53.0 2.14+0.14 175.4 5.44+0.23 * 235.5
25 20.5 1.68+0.12 137.2 2.74+0.22 118.6
27 45.3 1.32£0.07 108.1 2.64+0.13 114.3
28 61.2 1.12+£0.13 91.8 2.69+0.13 116.4
29 53.4 148 +£0.17 121.3 3.35+0.19 145.0
30 50.4 1.28+0.08 1049 2.24+0.11 96 9
31 51.0 0.84+0.06 * 68.8 1.64+0.07 * 71.0
Control - 1.22+0.11 100 2.31+0.09 100
32 415 1.53+0.12 130.7 3.14+0.18 123,6
33 40.8 0.88+0.09 * 75.2 1.93+0.13 * 75.9
34 45.0 1.41+0.18 120.5 2.88+0.16 1134
35 52.0 0.81+0.14 * 69.2 1.6940.17 * 66.5
36 48.4 1.61+0.13 137.6 2.82+0.13 111.0
37 42.4 1.34+0.18 114.5 3.48 +0.07 137.0
Control - 1.17+0.06 100 2.54+0.13 100
38 40.8 1.33+0.12 123.1 3.05+0.19 128.1
39 32.8 1.24 +£0.09 114.8 3.04+0.16 127.7
40 25.7 2.90+0.27 * 268.5 4.91+0.17 * 206.3
Control - 1.08+0.07 100 2.38+0.11 100
Hypothiazid 50.0 2.01+0.14* 164.7 4.20+0.21* 164.
Furosemide 20.0 3.840.19* 3114 8.40+0.27* 328.1
Adiurecrin 10.0 0.7+0.12* 57.3 1.1040.14* 42.9
Control - 1.22+0.13 100 2.56+0.17 100

Note: the "*" sign indicates the reliability of the diffences with the control, p <0.05

The data of experimental studies were processaimynon methods of variation statistics using

Student's t-test. The difference was considerdistitally significant at a confidence level of .65 [ 3].

Results of the study and their discussionThe obtained results analysis shows that mosteof th
studied substances under conditions of water st@gse an increase in the kidneys excretory fumctio

(table).
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Thus, among the N-acyl-N-arylaminoethylamidoraneswylloxamic acids (Compounds 1-15), the
most active was Compound 1, which, in a dose & fr8y/kg, increased diuresis by 143.7% for 2 hours,
and for 4 hours — by 98.4%. In its structure, shilsstance has a p-amine and phenyl (Compounditalsd
and their replacement by an n-methyl (Compounadiral leads to a decrease in diuretic propefTiess,
Compound 4 increases diuresis for 2 hours by 33238 for 4 hours — by only 2.4%. Compounds 11 and
12 were practically inactive. They combine metipyienyl radicals and a hydrogen atom (Compound 11),
as well as 2-methyl and phenyl (Compound 12) rdslica their structure. The introduction of the
chloromethyl radical (Compounds 2 and 3) into theucture of N-acyl-N-arylaminoethyl-
amidoranesulfonyloxamic acids led to antidiuretithaty. These substances reduced diuresis infoat
hours by 45.4 and 42.2%, respectively.

The majority of N-R-substituted amides of arenesuffoxamic acids (Compounds 16-28) caused
an increase in urinary excretion by 14.3-135.5% irwost active were Compounds 18 and 25, combining
4-aminophenyl ang-hydroxypropyl (Compound 18), 4-carbomethoxyamirept and 5-carboxyamyl
(Compound 25) radicals in their structure. Thesampmunds increase diuresis for 4 hours by 90.7 and
135.5%, respectively. The introduction of benzylog@pound 17), heptyl (Compound 20) and
carboxymethyl (Compound 21) radicals into the oxnpart of the molecule causes a decrease inidiuret
activity. The antidiuretic effect was observed ian@hbounds 16 and 20, combining 4-aminophenyl and
ethyl (Compound 16), 4-aminophenyl and heptyl (Coumal 20) in their structure, they reduced urination
for 4 hours by 18.3 and 25, 6%, respectively.

Among the N-substituted amides of 4- (R-benzamidehzenesulfonyloxamic acids (Compounds
29-40), most substances increased diuresis by 8 B¥) The most active was Compound 40 containing
a nitro group in the benzene ring, and a hydroaglical in the side chain. This compound, in a dafse
25.7 mg/kg, increases diuresis by 168.5% for 2 sicamd by 106.3% for 4 hours. Compounds 30, 31, 33
and 35 caused a decrease in diuresis by 3.1-3358%arage.

Thus, the performed studies of the effect of sultstl amides of arenesulfonyl-amino acids in
conditions of water loading showed that most ofgtuglied compounds caused an increase in the lsdney
excretory function in the rats taking part in th@eriment. Among the studied substances, the most
pronounced diuretic effects occurred in the Compsut8 and 40, which in doses of 42.3 mg/kg and 25.7
mg/kg increase the diuresis for 2 hours by 171@ H$8.5%, respectively. We also found substances
(Compounds 2 and 3) that exhibit pronounced antidiit activity. These compounds reduce diuresis in
rats for 4 hours by 45.4 and 42.2%, respectively.

D0 esndisons,

1. Substituted amides of arenesulfonyloxamic aaittder the conditions of water loading have a
multidirectional effect on the kidneys excretorynétion in white rats of the Wistar line. The diucet
activity of the studied compounds was influencethliny the chemical structure of the substituentiand
its location.

2. Among all studied substances, the most pronaldiceetic effect was provided by Compounds
18 and 40. Their diuretic effect was significargiyperior to the Hypothiazide, but inferior to Flegosde.

3. Among the studied compounds, there were suletamith an antidiuretic effect. Compounds 2
and 3 are equal to Adiurecrin in their antidiuretftect.

Prospects for further research: sufficient diuratitivity of most substituted amides of arenesuyifoxamic acids makes
them promising substances for further targetedh®gi¢ and pharmacological screening with the gbakeating drugs with
diuretic properties on their basis.
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BIIJIUB IMTOXITHUX OKCAMIHOBHUX
KHUCJIOT HA EKCKPETOPHY ®YHKIIIO
HHUPOK
Jlureunosa O. M., JInteunos B. C.

Meroto pobotu Oyno BUBYECHHS BIUIMBY HOBHX
TIOXiJHUX AUKApOOHOBHX KUCIOT HA BHIUIBHY (DYHKIIIIO
HHUPOK y OINMX IIypiB B €KCIIEpUMEHTi. BuB4eHi cronyku
MaloOTh PI3HOCIIPSMOBAaHY Mil0 Ha BHIUIBHY (YHKIIIO
HHMpPOK y TBapuH. Ha niypeTH4YHY akTHBHICTh BUBYAEMHUX
CIIONIYK BIUIMBajia K XiMiuHa OynoBa 3aMiCHHKA, TaK i
Horo  posraimlyBaHHs. BusBICHI ~ PEYOBMHH,  SIKi
BUKJIUKAIOTh 30UIBIICHHS Aiype3y, L0 MEepeBHIIyE IO
IiypeTHdHii AKTHBHOCTI CTaJIOHHUI npenapar
MOPIBHSHHSA — Tinmoriasun. 3HalIeHI CHONYKH, SKi
BUSIBILUT  JIOCTATHIO  aHTUIUYPETUYHY AKTHBHICTb.
3amimieHi amigu apeHCYJIb(OHIIOKCAMHHOBUX KHCIOT €
MIEPCTICKTUBHOIO TPYNOIO0 CHONYYEeHb IS IIOJAJIBIIOTO
(hapMaKoJIOTiuHOrO BUBUCHHS 3 METOIO CTBOPEHHS Ha IX
OCHOBI  JIKapChKUX IpenapariB 3  AiypeTHIYHUMHU
BJIACTUBOCTSIMHU.

KunrouoBi cioBa: moxigHi JUKapOOHOBHX KHCIOT,
TIOXiJHI OKCaMiHOBHX KHCIIOT, EKCKpPETOpHa (yHKIIis
HUPOK, JIlypeTHYHa s, aHTUAIypEeTHYHA AKTHBHICTb.

Crarrs Hagiiinoa 28.02.18p.

MN3YYEHUE BJIUSAHUSA MTPOU3BOJIHBIX
OKCAMMHOBBIX KUCJIOT HA DKCKPETOPHYIO
OYHKIHMIO ITIOYEK
JlurBuHoBa O. H., JIluteunos B. C.

Lenbro paboThI OBLIO H3YYCHUE BIMSHIS HOBBIX ITPOU3BOJHBIX
JIMKapOOHOBBIX KHCIOT Ha BBIICTHTEIBHYIO (YHKIHIO MOYEK B
JKCIIEpUMEHTE y O€JbIX KpbIC. M3ydeHHBIC BEmIECTBa OKA3bIBAKOT
Pa3HOHAIPABJICHHOE JCHCTBIE Ha BEIICIUTEIHHYIO (DYHKIHIO TOYEK
y OKHBOTHBIX. Ha [HMypeTHYecKyl0 aKTHBHOCTh H3y4aeMbIX
COCMHEHHI BIIMsIA KaK XMMHYECKasi CTPYKTypa 3aMECTUTEIIs, TaK
W €ro pacroioXKeHHue. BbIABICHbI BEIIECTBA, BbHI3BIBAIOLINC
yBeNIMYCHUE OWype3a M MNPEBBILAIOINE [0 AUYPETHYESCKOM
aKTUBHOCTH OTAJOHHBIA MpernapaT CPaBHEHUS] — THUIIOTHA3UI.
OOHapyXeHBI TaKKe COCIMHCHHUS, MPOSBILIONINE JOCTATOYHYIO
AHTUIINYPETUICCKYIO AKTHUBHOCTb. 3amMelreHHbIe aMUJIBI
apeHCYIb()OHMIOKCAMHUHOBEIX KHCJIOT SIBIBTIOTCS TEPCHCKTUBHOW
TPYNIION COCAWHEHWH Ui JajbHEWIIero (papMakoJIOrH4ecKOro
M3YYCHHUsS C LENIbI0 CO3[AaHHMS HAa HMX OCHOBE JICKapCTBEHHBIX
[PerapaToB ¢ AUYPETHICCKUMH CBOHCTBAMHU.

KnioueBble cjioBa: MpoU3BOAHBIE TUKAPOOHOBBIX KHCIIOT,
MPOU3BOJHBIE OKCAaMHUHOBBIX KHCIIOT, JKCKPETOpHas (QYHKIHS
MoYeK, JINYpETHYECKOE JICHCTBHE, aHTHINYpPETHICCKAs
aKTUBHOCTb.

Penensent: Kocrenko B.O.
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IMYHOT'ICTOXIMIYHE JOCIIKEHHS HAJHUPKOBUX 3AJ103 IIOTOMCTBA I1YPIB,
1O PO3BUBAJIOCHA 3A YMOB EKCHHEPUMEHTAJIBHOI'O I'lTIIO- TA TTINEPTUPO3Y
MATEPHUHCBKOI'O OPTAHI3MY

CERMY

E-mail: s.o.lutsyk@gmail.com

3 BHKOPHCTaHHAM IMyHOTICTOXIMIYHMX METOAIB — BH3HAUCHHS MapKepiB KIITHHHOI mpotideparii Ta anonrosy Ki-67,
VEGF ta Casp3BianoBiqHo — XOCTIIKEHO BIUIMB €KCIEPUMEHTAIBFHOTO Tillo- Ta TillepTHPO3y MAaTEpHUHCHKOTO OpraHi3My Ha
HaTHUPKOBI 351031 motoMcTBa IypiB 14 Ta 104 no6u moctHaTaabHOrO po3BUTKY. [IpOJEMOHCTPOBAaHO BUCOKY iHTEHCHBHICTD
nporiecis sk npoutideparii, Tak i anonTosy, 1o CYNPOBODKYBAJIN IOCTHATAIbHUII MOP(OTreHe3 HaJIHUPKOBHX 3aJ103; IPH LbOMY
HaWOIIbII aKkTHBHA MepebynoBa ineHTH(iKoBaHA y MydukoBid 30HI kopu. Ha 1-y noOy mocTHATanbHOrO OHTOrEHE3y Ha T
riOTHPO3y BUSBJIEHO 3aTPUMKY PO3BHUTKY MO3KOBOI PEYOBMHHM, TOJl K TIillepTHPO3 CYHNPOBOIXKYBABCS IPHUTHIYEHHAM
nposidepaTHBHOI aKTUBHOCTI KIITHH KiyOoukoBoi 30HM HamHupHMKiB. Ha 10-y mocrHaransHy no0y Ha Tii THPOIZHOTO
JucOanancy 3aJ0KyMEHTOBAHO IIOCHIJICHHS IIPOIECiB Ipodrideparnii i amonTo3y y ckiafi KipkoBoi Pe4OBHHH y HO€JHAHHI 3
MIPUTHIYCHHSM IHTEHCHUBHOCTI 000X ITPOIECIiB Y MO3KOBIH pPe4OBHHI HaJHUPKOBHX 3aJI03.

KonrouoBi cioBa: mrypu, oHTOreHe3, HaJHHPKOBI 3aJI03H, MaTEPHUHCHKHI TiMO- Ta TiMEpPTHUPO3, IMyHOTICTOXiMiduHE
JIOCTIKEHHS.

Poboma € ppaecmenmom HI[P «/lekmurno- ma iMyHOICIOXIMIYHUL AHATI3 8YeN€800HUX OeMePMIHAHIM HOPMALbHUX Md
nAmono2iuHo 3MiHeHux KiimuH i mxanun» (Ne deporcasnoi peccmpayii 0117U001076).

IMopyireHnss QyHKIIT IIUTONOAIOHOT 3aJI03W HAJICKATh 10 HAWMOLIMPEHIIIMX 3aXBOPIOBaHb,
oxoruToroun 6au3eko 3% HacenaeHus cBiTy [1]. UucaeHHI crocTepeKeHHs CBiIYaTh PO BarOMUil BIUINB
TUPOIAHUX TOPMOHIB Ha PO3BUTOK i (PYHKIIOHYBaHHS HAJIHUPKOBUX 3aJi03 — SIK Oe3mocepenHbo, TaK i
Yyepe3 rinoTaisaMo-rinogizapHo-aapeHanoBy Bichk [12]. [opMoHM mmTONOAIOHOT 321031 1 HAHUPHHKIB
BIIIrparoTh KIIOYOBY pOJIb Yy 3a0e3MedeHHI BHYTPIITHBOMATKOBOTO TOMEOCTazy, AudepeHIiami i
J03piBaHHS OPraHiB IUI0/Ia Y BiJIIOBIIHOCTI 10 4Yacy recrarii [10, 3].

VY nonepeaHix qocimKeHHsX [4-8] 3 BUKOPHCTaHHSIM METOIiB KIIACHYHOI ricToiorii, MopdomeTpii
Ta JEKTHHOBOI TiCTOXiMii OyJI0 IMOKa3aHO, IO TIMOTHPO3 MATEPUHCHKOTO OPTaHi3My 1HIYKY€E 3aTPUMKY
PO3BHUTKY HATHUPKOBHX 3aJI03 IOTOMCTBA, TOI1 K TIIIEPTHPO3 MIPUCKOPIOE IXHIM PO3BUTOK, 00YMOBITIOIOUH
rinepTpodito KipkoBoi pedyoBMHH. AHaNI3 JOCTYIHOI JIiTepaTypy BHUABHB BiACYTHICTh MyOmikamii, ski O
XapakTepu3yBald 3MiHH MpoiidepaTUBHOI aKTHBHOCTI 1 SBHII amonTo3y y HAIHUPKOBUX 3aJ03aX
MOTOMCTBA, II0 PO3BUBAJIOCS 32 YMOB JHCOAIaHCy TUPOITHUX TOPMOHIB MaTePUHCHKOTO OPraHi3My.
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