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RENAL EFFECTS OF THE SULFUR-CONTAINING AMINOACID
DERIVATIVES (ADEMETIONINE, TAURIN AND GLUTATHION)
IN CONDITIONALLY HEALTHY ANIMALS

Derivatives of sulfur-containing aminoacids (ademetionin, taurine and glutathione) selected for the experimental stud-
ies are used in various fields of practical medicine due to their multifaceted pleiotropic effects. The study of their renal
effects in the conditions of the physiological norm makes it possible to expand and supplement their pharmacological
characteristics, and forms the basis for further study of the nephroprotective potential in renal pathology.

Aim. To study the effect of sulfur-containing amino acid derivatives (ademetionine, taurine and glutathione) on the
morphofunctional state of the rat kidneys in the daily administration for 7 days.

Materials and methods. The experiments were performed on mature non-linear white rats weighing 130-180 g. Ani-
mals were divided into 4 groups (n = 7): group I - intact control, group II - animals which were given ademetionine
(“Geptral”, “Abbott SpA”, Italy) in the dose of 20 mg/kg, group III - animals received taurine (“Sigma-Aldrich”, USA) in
the dose of 100 mg/kg, group IV - animals received glutathione (“TAD 600", “Biomedica Foscama”, Italy) in the dose of
30 mg/kg. All drugs were injected intramuscularly for 7 days.

Results. The study of the renal effects of the sulfur-containing amino acid derivatives (SAD) under research in the daily
administration for 7 days to conditionally healthy animals showed that these drugs had a weak diuretic effect, which
was probably due to a decreased tubular reabsorption of water without significant changes in the glomerular filtration
rate. Besides, the use of ademetionine resulted in a slight reduction of azotemia. There was not any significant change
in the acid regulatory kidney function under the effect of SAD. Administration of ademetionine, taurine and glutathione
resulted in a significant decrease in proteinuria, which was probably caused by the effect on the processes of protein re-
absorption. The effect on the ion regulatory kidney function upon the course of SAD administration was characterized
by an increase in urinary sodium excretion against the background of decreased relative sodium reabsorption, which
was accompanied by intensification of distal transport of sodium ions due to the activation of the tubular-tubular bal-
ance. The morphological examination did not reveal any histopathological changes in the renal tissue, confirming the
absence of nephrotoxicity of the SAD studied.

Conclusions. According to the data obtained the 7-day administration of ademetionine, taurine and glutathione to con-
ditionally healthy animals moderately affects the processes of glomerular filtration and tubular transport in nephrons,
which results in a slight increase in diuresis along with preservation of the renal mechanisms of autoregulation and the
absence of histopathological changes in the kidneys.
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Buwuli depaycasHull HaguanvbHull 3aknad YkpaiHu «bykosuHcbkull depicasHull MeduyHull yHigepcumemy»

PeHa/bHi epeKTH NOXiJHUX CiIpKOBMiCHUX aMiHOKHUC/IOT (a/leMeTioHiHy, TAaypUHY Ta IVIYTaTioOHY)
NPH 3aCTOCYBAaHHi B yMOBHO 3/J0pPOBUX TBApUH

O6paHi Ji/1s1 eKceprUMeHTaIbHOTO J0C/i/PKEHHS MOXi/JHI CIpKOBMiCHUX aMiHOKHCJIOT (aleMeTiOHiH, TaypuH Ta IJ1yTa-
TiOH) 3aB/IIKM CBOIM 6araTorpaHHUM IJIEHOTPONHUM epeKTaM 3aCTOCOBYIOThCS Y PI3HUX rasly3sx NPaKTHYHOI MeiU-
nuHY. JlocnipKeHHS X peHaIbHUX edeKTiB B yMoBax ¢isiosiorivHoi HOpMU ja€ MOXKJIMBICTb PO3MIMPUTH Ta JONOBHU-
TH iX papMaKoIOriuHy XapaKTepUCTHKY, 1110 CTBOPIOE MiJIPYHTA A5 NOJAJbLIOT0 BUBYEHHA HeQPONPOTEKTOPHOIO
MOTeHIialy IPY NaTOJIOTil HUPOK.

MeTa. BcTaHOBJ/IEHHS BIJIMBY MOXiAHUX CIpKOBMiCHUX aMiHOKUCIOT (a/leMeTiOHIHY, TaypUHY Ta IJIyTaTioHy) Ha MOp-
dodyHKIiOHANIBHUN CTaH HUPOK LIyPiB IicJIAg KYpCOBOTO BBe/IEHHS IIpenaparib.

Marepianu Ta MeToAM. Jlocti/pkeHHs peHaIbHUX eeKTiB MOXiAHUX CIpKOBMiCHUX aMiHOKHC/IOT (aZileMeTioHiHy, Ta-
YPHUHY Ta IJIyTaTiOHY) MpoBeJieHe Ha CTaTeBO3PiNNX HeliHIHHUX 6inux mypax Macoro 130-180 r. TBapuH 6yJi0 po3-
noziseHo Ha 4 rpynu (n = 7): | rpyna - iHTaKTHUE KOHTpOJIb, I rpymna - rpyna TBapuH, IKUM BBOAWJIN aZleMeTiOHiH
(«Tentpan», «Abbott S.p.A.», ITanis) B 103i 20 mr/kr, Il - rpyna TBapuH, sKUM BBoJUIU TaypHuH («Sigma-Aldrich»,
USA) B n103i 100 Mr/kr, IV - rpyna TBapuH, SKuM BBoAu/ M ryTaTioH («TA/L 600», «Biomedica Foscamay, ITanis) B 1031
30 mr/xr. Bci npenapaTy BBOAWIN BHYTPIIIHEOM SI30BO BIPOJOBK 7-MH [JIHIB.

PesynbraTu. BUuBUeHHs peHanbHUX ePEKTIB A0CaiPKYBaHUX NOXiAHUX cipkoBMicHUX aMiHOKUCAOT ([ICA) npu 7-aeH-
HOMY BBe/IeHHi YMOBHO 3/JOPOBMM TBapHHaM JJ03BOJIMJIO BCTAHOBHUTH, 1110 1OC/Ii/PKYBaHi pernapaTy BUABJISAIOTH C1a6-
KUH AlypeTUYHUH edeKT, AKUN BipoTriJHO 3yMOBJIEHHH 3MeHIIEeHHSIM KaHa/IbleBoi peabcop61iil Boau 3a BiiCyTHOCTI
JOCTOBIpHUX 3MiH LIBUAKOCTI KJAy60uK0BOi pinbTpauii. [Ipu nboMy 3 foCaiAKyBaHUX IpenapaTiB JMlIe afeMeTioHiH
BUSIBJISIE HE3HAUHY rinoasoTeMivyHy Aito. [Ipy gociKeHHI cTaHy KUCJIOTHOPETrY/II0BaJbHOI GYHKII HIPOK He BUSIB-
JIEHO 3HAYHHUX 3MiH. Y Tpynax TBapuH, IKUM BBOAUWJ/IM aZleMeTIOHIH, TAypUH Ta IVIyTaTiOH, CIIOCTEePIiraeETbcs JOCTOBIp-
He 3MeHIlleHHs NPoTeiHypii, 3yMoBJIeHe, IMOBIpHO, BIVIMBOM Ha Mpolecy peabcopbuii 6iika. Bniius Ha ioHoperyJito-
BaJIbHY QYHKIiI0 HUPOK NpH KypcoBoMy BBeJieHHi [ICA xapaKTepH3yBaBCs 3pOCTAaHHAM eKCKpelliil Ha TJli 3MeHIIeHHs
BifiHOCHOT peabcop61iil i0HIB HATPIIO, 110 CYyIPOBOAXKYBAIOCh MTOCUIEHHSM JUCTAJbHOI0 TPAHCIOPTY i0HY HaTpito 3a
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paxyHOK aKTHUBallii KaHaJblleBO-KaHaJIblleBOro 6asaHcy. 3a JAaHUMHU MOpP}OJIOTiYHOTr0 A0CIiPKEHHS NaTOMOTiYHUX
riCTOCTPYKTYPHUX 3MiH TKAHWHU HUPOK NiJi BIVIMBOM IIpenapaTiB He BUABJIEHO, 1110 CBiYMTDb NpPO BiACYTHICTH He-
GPOTOKCUYHUX BJIACTUBOCTEH HocaimkyBaHux [1CA.

BucHoBKHU. Ha nificTaBi mpoBejeHOT0 eKCllepUMeHTY MOXHa 3p0OUTH BUCHOBOK, 1[0 IPU 7-[,eHHOMY BBe/JeHHi yMOB-
HO 3/[0pPOBUM TBapHHaM J0C/i/X)KyBaHi IpenapaTy a/leMeTiOHiHy, TaypHHY Ta IJIyTaTiOHY /iello MOCUJII0IOT Jiiype3 Ta
YUHATH HE3HAYHUH BIJIMB HA MPOLECH KJIyO04YKOBOI $iibTpaLii Ta KaHa/IbILEBOTO TPAHCIIOPTY y HedppoHax 3i 36epe-
J>KEeHHSIM BHYTPILIHbOHUPKOBUX MeXaHi3MiB aBTOpery/ALil 3a BiZAICyTHOCTI NaTO/IOTIYHUX 3MiH IiCTOCTPYKTYPH HUPOK.

Kawuoei cnoea: peHanbHuH eQeKT; afileMeTiOHIH; TaypyH; IIyTaTiOH
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Bbicuee 2ocydapcmeeHHoe yuebHoe 3a8edeHue YkpauHbsl «bykosuHckull 2ocydapcmeeHHbill MeduyuHCcKull
YHugepcumemny»

PeHaJibHbIE 3(pPEeKThI MPOU3BOAHBIX CEPOCOAEPKALMX AMUHOKHUC/IOT (aAeMeTHOHHUHA, TaypUHA
U IJIyTaTUOHA) PU NPUMEHEHUH Y YCJI0BHO 3/[0POBbIX }KMBOTHBIX

HU36paHHble JJI5 9KCIIEPUMEHTAIbHOTO UCC/Ie[0BaHUS TPOU3BOAHBIE CEPOCOJEPKALIUX aMUHOKHUCIIOT (a/leMETHOHHH,
TAaypHH U IVIyTaTHOH) 6/1aroapsi CBOMM MHOI'OI'DAHHBIM ILJIEHOTPONHBIM 3QPeKTaM NPUMEHAIOTCA B PA3JIMYHbIX 06-
JIACTAX MPAaKTHYeCKON MeAUIMHBL Mccae0BaHue UX peHalbHBIX 3Q$eKTOB B yCI0BUAX GU3N0JI0THIECKOH HOPMBbI
JlaeT BO3MOXKHOCTb PACUIMPUTDb U JOMOJHUTb UX GAapMaKOJIOTHYECKYIO XapaKTEPUCTHKY, CO3/JaeT OCHOBY /iJIsl JaJib-
HelIero u3y4yeHus: HeGppoNpPOTEKTOPHOIO MOTEHIIHAJIA TPH NATOJIOTHUH MOYeK.

Ilesb. UcciienoBanye BAUSHUS IPOU3BOJHBIX CEPOCOJEPKAILMX AMUHOKUC/IOT (a/leMETHOHUHA, TAYpUHA U IVIyTaTH-
OHa) Ha MOpGODYHKIIMOHAIBHOE COCTOSTHUE MOYeK KPbIC I0C/Ie KYPCOBOTO BBe/IEHHS PeNnapaTos.

Martepuasibl 1 MeTOABL. HcciefioBaHue peHalbHbIX 3QPEeKTOB NPOU3BOHBIX CEPOCOePKaIMX aMUHOKHUCIOT (afe-
MEeTHOHUHA, TAypUHA U IVyTaTUOHA) NPOBE/EHO Ha [10JI0BO3PEJIbIX HeJIMHEMHBIX 6esiblx Kpblcax Maccoit 130-180 r.
KuBoTHBIe O6bIIM pacnpesiesieHbl Ha 4 rpynnsl (n = 7): | rpynna - UHTaKTHBIA KOHTPOJIB, Il rpynmna - rpymnmna >kuBoT-
HbIX, KOTOPBIM BBOAWJIU aJieMeTUOHUH («[enTpas», «Abbott SpA», UTanus) B fo3e 20 mr/kr, I1I - rpynna *KUBOTHBIX,
KOTOPBbIM BBOAWJIM TaypuH («Sigma-Aldrich», USA) B gose 100 mr/kr, IV - rpymnna >KMBOTHBIX, KOTOPbIM BBOJUJIU
rinytatroH («TA/] 600», «Biomedica Foscama», Utanus) B fo3e 30 mr/kr. Bce npenapaTsl BBOAUIN BHY TPUMBILIEYHO
B Te4yeHue 7-MU JHEMH.

Pe3ynbraThl. 3yyeHre peHaNbHBIX 3P PEKTOB HCCIeyeMbIX TPOU3BOJHLIX Cepocoepkammux aMuHokucaot (I1CA)
Nnpu 7-JHEBHOM BBeJI€HUM YCJIOBHO 3/J0POBBIM )XMBOTHBIM MO3BOJIMJIO YCTAHOBUTD, UTO HCCJelyeMble NpenapaThbl
OKa3bIBaIOT C/1aboe AUYpPEeTUYECKOE JIeHCTBUE, KOTOPOE BEPOSITHO 06YCJI0BIEHO YMEHbUIEHUEM KaHa/lblLeBOU peat-
COpOIIMY BOABI IPU OTCYTCTBUH JJOCTOBEPHBIX U3MEHEHHUH CKOPOCTH KJIyB0UYKOBOH dpuabTpanuu. [Ipu aToM us uccie-
JlyeMbIX NpenapaToB TOJbKO a/IeMeTUOHHUH OKa3blBaeT HE3HAUUTEJIbHOE TMIl0a30oTeMuyeckoe aAerctBue. [Ipu uccie-
JIOBAaHUU COCTOSIHUSI KUCJOTOperyaupyrouieid GyHKIHUU IOYEK He BbISIBJIEHO 3HAYUTEbHbIX U3MEeHeHUU. B rpynmnax
JKMBOTHBIX, KOTOPbIM BBOJAMJIN a/leMETHOHWH, TAyPUH U IVIyTaTUOH, HAGJII0[AeTCs JOCTOBEPHOE YMeHbIlIeHHe Po-
TEWHYPHUHU, 00YCIOBJIEHHOE BIUSHHUEM Ha MPOIecchl peabcopbunu 6eska. [Ipu kypcoBoM BBesieHuH [1CA BiMsiHUE Ha
HOHOPEryJHpyILy0 GYHKIUIO MOYEK XapaKTepPU30BaJ0Ch POCTOM IKCKpPELIMU Ha pOHE YMeHbILEeHUsI OTHOCUTE b-
HOH peabcopOLY HOHOB HATPHsI, YTO COMPOBOXK/1a/I0Ch YCUIEHUEM JJUCTAJTLHOI0 TPAHCIIOPTA MOHOB HATPH 3a CUET
aKTHUBAIMU KaHaJIbIIeBO-KaHaJ/IbleBOro 6asaHca. [1o ;aHHBIM MOPOJIOrHYECKOT0 UCCIeI0BAHUS MMATONOIHY€ECKUX
TUCTOCTPYKTYPHbBIX U3BMEHEHUH TKaHU MTOYEK M10/] BJMsIHUEM [IPENapaToB He BbISIBJIEHO, UTO CBU/IETEJNbCTBYET 06 OT-
CYTCTBUHU HEPPOTOKCUYECKUX CBOUCTB HccaeayeMbIx [ICA.

BbiBoAbI. Ha 0CHOBaHMM IPOBEIEHHOI0 SKCIIEPUMEHTa MOXKHO C/ie/IaTh BbIBOJ, YTO NPH 7-JHEBHOM BBeJIeHUH YCI0OBHO
3/J0POBBIM XXKMBOTHBIM HCCJIe/lyeMble NIpenapaThl a/leMeTUOHUHA, TaypUHa U IJIyTaTHOHA He3HAYUTeJbHO yCUJIMBa-
I0T IMype3 M OKa3bIBAIOT €J1ab0e BJIUSAHME HA NPOLecChl KAyOO0UYKOBOH GUIBTPALMH U KaHAJIBLEBOTO TPAHCIOPTA B
HedpoHaX NPH COXpaHEHUH BHYTPUIIOYEYHBIX MEXaHU3MOB aBTOPETYJISLIMU U OTCYTCTBUU NAaTOJ0IMYeCKUX U3MeHe-
HUW TUCTOCTPYKTYPHI MOYEK.

Kawouesule ci08a: peHanbHbIN 3¢ EKT; aleMeTHOHUH; TayPUH; INIyTaTHOH

To date, in spite of the achievements of the
pharmaceutical industry, the problem of pre-
vention and treatment of acute kidney injury (AKI),
which prevalence reaches 31 % and the mortality
rate exceeds 80 % of patients, remains an urgent
and unsolved issue of modern nephrology [1].
According to the literature data the key link in the
pathogenesis of the renal pathology is development
of the oxidative stress, which is characterized by
the prooxidant-antioxidant imbalance [2] and involves
a shift of the redox equilibrium towards free radi-
cal oxidation with formation of lipid and protein
peroxides [3]. Consequently, the promising direc-
tion is the use of nephroprotectors with the aim of
strengthening the antioxidant defense, and inducing

the membrane protective and cytoprotective mecha-
nisms. It is known that sulfur-containing amino acids
presented at the pharmaceutical market of Ukraine
by such drugs as ademetionine, taurine and glu-
tathione possess these properties.

Ademetionine is an active sulfur-containing me-
tabolite of methionine, a natural antioxidant and
antidepressant. Endogenous ademetionine is invol-
ved in transmethylation reactions, promoting the
synthesis of phosphatidylcholine in the cell mem-
brane and providing the membrane protective ac-
tion [4]. In the transsulfuration reactions it acts as
a precursor of sulfur compounds (cysteine, taurine
and glutathione); in transmethylation reactions it par-
ticipates in the synthesis of catecholamines (dopami-
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ne, adrenaline, norepinephrine) [5, 6]. As a medi-
cine ademetionine belongs to the group of hepato-
protectors, but due to its pleiotropic properties it
possesses the cytoprotective, anti-inflammatory, anal-
gesic, anti-depressant, neuroprotective and antiepi-
leptic effect [7].

Glutathione acts as the most powerful antioxidant
due to the reactivity of SH-group [8]. The system of
glutathione plays an important role in maintaining
the thiol-disulphide balance in tissues, which is es-
sential for implementation of such processes as the
functioning of membrane structures and cytoskele-
ton, cell division [9-11]. As a medicine it is repre-
sented at the market in a form of sodium salt of re-
covered glutathione, and is used to prevent neph-
rotoxicity and hepatotoxicity of cisplatin, as well as in
acute and chronic hepatitis, liver cirrhosis, etc. [12].

Taurine is a sulfur-containing amino acid that
participates in a wide range of physiological pro-
cesses, such as conjugation of bile acids, which pre-
vents cholestasis, and stabilization of photorecep-
tor cells of the eye retina. Taurine is one of the main
cell regulators due to its effect on the transport pro-
cesses of sodium and chloride ions, it acts as a neu-
romodulator in the central nervous system, has po-
tent anti-inflammatory, antioxidant, and detoxifying
properties, possesses antiarrhythmic and inotropic
effects [13-17]. Taurine is produced in a form of
one-component eye drops and biologically active
additives [18].

Considering the pleiotropic effects of sulfur-
containing amino acid derivatives (SAD) - ademe-
tionine, taurine and glutathione allowing their use
in different pathologies their renal effects in physio-
logical conditions are of special interest. It may com-
plement the characteristics of the drugs studied and
provide the background for further study of their
nephroprotective potential in different kidney pa-
thologies.

The aim of the study was to determine the ef-
fects of SAD on the morphofunctional state of the
rat kidneys in the daily administration for 7 days.

Materials and methods

The experiments were performed on mature
non-linear white rats weighing 130-180 g, main-
tained in the vivarium with the constant tempera-
ture and humidity, and with free access to water and
food. Animals were divided into 4 groups (n = 7):
group I - intact control, group II - animals which
were given ademetionine (“Geptral”, “Abbott SpA”,
[taly) in the dose of 20 mg/kg, group III - animals
received taurine (“Sigma-Aldrich”, USA) in the dose
of 100 mg/kg, group IV - animals received glu-
tathione (“TAD 600", “Biomedica Foscama”, Italy)
in the dose of 30 mg/kg. All drugs were injected
intramuscularly for 7 days. The studies were con-
ducted in accordance with the provisions of the

“European Convention for the Protection of Vertebrate
Animals used for Experimental and Other Scientific
Purposes” [19].

The functional status of the rat kidneys was as-
sessed on day 8. Urine was collected for 2 h under
the conditions of induced water load (enteral ad-
ministration of drinking water heated to 37°C in
the amount of 5 % of the body weight using an in-
tragastric tube) by the indices of diuresis, glomeru-
lar filtration rate (GFR), urine protein level and ex-
cretion, urine pH, excretion of titrated acids and
ammonium ions, reabsorption and urine excretion
of sodium and potassium ions [20]. The morpho-
logical examination of kidney histological sections
was performed by staining the samples with hema-
toxylin and eosin. The preparations were assessed
using light microscopy and photographed. Documen-
tation of the pathological processes was performed
by the computer morphometry of objects using
“VideoTest — Razmer 5.0” computer software (Rus-
sian Federation). The statistical analysis of the data
was performed using SPSS 17.0 software. All data
are presented as a mean * standard error of the
mean (M+m). A character of distribution within the
group was determined using Kolmogorov-Smirnov
test. Estimation of the differences between the sam-
ples was conducted using parametric Student’s t-test
(for normal distribution) and nonparametric Mann-
Whitney U test (when the assumptions of the t-test
were not met). The critical level of significance was
accepted at p<0.05.

Results and discussion

The 7-day administration of ademetionine re-
sulted in some changes in the functional state of
kidneys (Table). In the experimental group Il an in-
crease in diuresis by 15.9 % along with a significant
decrease in water reabsorption by 1.1 % was ob-
served, while there were no changes in GFR com-
pared to the control group.

The hypoazotemic effect of ademetionine was
also found, it was manifested by a decrease in the
plasma creatinine level by 19.9 % compared to the
control group. The dosage regimen of the drug was
effective in reducing proteinuria: the urine protein
level decreased by 1.3 times, urine protein excretion
was accordingly decreased compared to the con-
trol group. Ademetionine had no significant effect
on the acid-regulatory kidney function: there was
a tendency towards an increase in the urine pH and
preservation of titrated acids and excretion of am-
monium ions at the control level. Ademetionine de-
monstrated the following effect on the ion-regulato-
ry kidney function: there was a significant increase
in the excretion of sodium ions with urine against
the background of a decrease in relative reabsorp-
tion of sodium ions. The correlation between GFR
and absolute reabsorption of sodium ions (r = 0.96),
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Table

The effect of sulfur-containing aminoacid derivatives (ademetionine, taurine and glutathione)
on the functional state of kidneys of conditionally healthy rats (M+m, n=7)

Index Intact Ademetionine Taurine Glutathione
control (20 mg/kg) (100 mg/kg) (30 mg/kg)

Diuresis, ml/2 hx100 g 3.78+0.19 4.38+0.15*% 4.89+0.13** 4.60+0.09%*
Plasma creatinine, umol/I 59.00+2.23 49.22+1.83* 53.61+£2.26 61.53+1.90
Glomerular filtration rate, ul/minx100g | 536.64+26.03 545.54+36.31 593.35+49.61 573.79+23.90
Reabsorption of water, % 99.29+0.02 98.22+0.02** 97.15+0.06** 97.19+0.04**
Urine protein, g/I 0.022+0.001 0.017+0.001** 0.011£0.001** 0.015+0.001**
Urine protein excretion, mg/100 pl 0.083+0.002 0.072+0.001** 0.053+0.001** 0.068+0.001**
Urine pH 7.07x0.11 7.35+0.07 7.24%+0.10 7.16x0.12
Titrated acids excretion, umol/2 h 27.30+1.35 26.68+1.63 24.76+1.36 22.44+1.90
Ammonium ions excretion, umol/2 h 33.41+2.19 37.56+2.63 31.33+2.04 31.20+1.83
Plasma Na*, mmol/I 135.36+4.45 142.50+4.53 136.07+2.37 133.57+4.75
Excretion of Na*, umol/2 h 1.93+0.09 3.76+£0.21%* 3.28+0.17%* 3.62+0.50%*
Absolute Na*reabsorption, pmol/min 80.83+£5.19 93.42+7.19 97.02+8.81 91.73+4.49
Relative Na*reabsorption, % 98.37+0.10 96.86+0.18** 97.26+0.14** 96.99+0.42**
Proximal transport of Na*, mmol/min 9.23+0.60 10.62+0.84 10.98+1.04 10.40+0.53
Distal transport of Na*, umol/min 470.98+27.70 593.38+33.61* | 662.46+24.37** | 609.99+24.68**
Plasma K*, mmol/I 5.18+0.25 5.71+0.51 5.21+0.28 5.36+0.44
Excretion of K*, umol/2 h 23.15+1.42 23.26+0.96 18.25+1.87 21.25+1.42

Note. Significant differences compared to the intact control group — * (p<0.05), ** (p<0.01).

and between GFR and proximal sodium transport
(r = 0.86) confirms the maintenance of the glome-
rular-tubular balance. In addition, under the effect
of the drug there was an increase in distal sodium
transport by 1.3 times along with a tendency to-
wards a reduction of proximal sodium transport,
indicating the activation of tubular-tubular balance
(r=-0.83). At the same time, ademetionine did not
affect the transport of potassium ions.

The study of the renal effects of taurine revealed
a slight diuretic effect, which was confirmed by a
significant increase in diuresis by 29.4 % compared
to the control group (Table). The use of taurine did
not affect the plasma creatinine level. There was
a tendency towards an increase in GFR along with
a decrease in water reabsorption compared to the
intact animals. At the same time, administration of
taurine resulted in the most pronounced effect on
protein transport among the drugs studied: there
was a 2-fold decrease in the urine protein level and
reduction of protein excretion by 1.6 times com-
pared to the control group. There were no signifi-
cant changes in the acid-regulatory kidney function
after taurine administration for 7 days. In the ion-
regulatory kidney function a significant increase
(by 1.7 times) in sodium excretion was observed
due to an increase in diuresis and decrease in rela-
tive sodium reabsorption. The glomerular-tubular
balance was maintained when administrating tau-
rine, and it was confirmed by the correlation bet-
ween GFR and absolute reabsorption of sodium ions

(r=1), GFR and proximal transport of sodium ions
(r =0.96). The tubular-tubular balance was charac-
terized by an increase in distal transport of sodium
ions (1.4 times) in the absence of changes in proxi-
mal sodium transport and characterized by a reverse
correlation between proximal and distal transport of
sodium ions (r =-0.89). Like ademetionine, taurine
did not affect the processes of potassium transport.

When studying the effect of glutathione on the
excretory function of the rat kidney an increase in
diuresis by 21.7 % was revealed due to a decrease
in tubular reabsorption of water in the absence of
significant changes in GFR and the plasma creati-
nine level (Table). Glutathione also showed a pro-
nounced effect on the tubular transport of protein:
the urine protein level was decreased by 1.5 times,
protein excretion - by 1.2 times compared to the
control animals. Under the effect of glutathione a
decrease in titrated acid excretion by 17.8 % was
observed without significant changes in the urine
pH compared to the intact animals. Although the
index of absolute sodium reabsorption did not dif-
fer significantly from the control level, the relative
sodium reabsorption decreased by 1.4 %, which led
to a 1.3-fold increase in the distal transport of so-
dium by the mechanism of the tubular-tubular ba-
lance activation. The glomerular-tubular balance was
confirmed by the correlation between GFR and the
absolute sodium reabsorption (r = 0.86), as well
as between GFR and proximal transport of sodium
(r = 0.96). The functioning of the tubular-tubular ba-
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Fig. 1. A photomicrograph of the kidney cortex section of the rat received ademetionine, 20 mg/kg (A).
taurine, 100 mg/kg (B), glutathione, 30 mg/kg (C). Staining with haematoxylin and eosin. 100x magnification

lance was expressed in the negative correlation be-
tween proximal and distal reabsorption of sodium
(r =-0.93). There were no changes in the plasma
potassium level and its excretion.

The histological examination of the kidneys of
rats received ademetionine (Fig. 1A) revealed signs
of reversible hydropic swelling in 5 % of proximal
tubular epitheliocytes mostly in the juxtaglomeru-
lar zone within the physiological range. These chan-
ges may be due to the effect of ademetionine on the
processes of water, protein, sodium and potassium
transport in proximal tubules.

In group of rats which were taken taurine dur-
ing the morphological examination there were no
histopathological changes in the renal tissue, con-
firming the absence of nephrotoxic effects (Fig. 1B).
According to the results of the morphological stu-
dy the 7-day administration of glutathione did not
cause any changes in the morphological organiza-
tion of the renal tissue (Fig. 1C): glomeruli were of nor-
mal structure and size, the interstitium and epithe-
lium of the proximal and distal tubules were without
pathological changes, lumens of tubules were free.

The study of the renal effects of SAD in the daily
administration for 7 days to conditionally healthy
animals revealed a weak diuretic effect, which was
probably due to a decreased tubular reabsorption
of water without significant changes in GFR. Thus,
the use of ademetionine resulted in a slight reduc-
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