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THE IMPACT OF INDOLINOREN ON HISTROTRUCTURE OF KIDNEY ON THE
GLIXERROID ACUTE RENAL FAILURE MODEL

© A. Markina, O. Mishchenko, Yu. Laryanovska

Tocmpa nuproea Hedocmamuicms € OOHUM 3 HAUMANCUUX CMAHIB YPAICEHHS HUPOK. [anutl cunopom xapakme-
PUBYEMBCSL PIBKUM ZHUIICEHHAM BUOLILHOI (DYHKYIT HUPOK 3 A30MeMi€l0 Mma 3HAYHUMU NOPYUIEHHAMU 60OHO-
CONLOBO20 20MEOCMA3Y, WO 3YMOBIIOE 3ACMOCYBAHHS OIYPEemUKI8.

Memorio docnidacennsi 6y10 8USHUEHHS BNIUBY HOB020 NOXIOH020 2-OKCOIHOONIHY Ni0 YMOBHOIW Ha368010 “[HO0MI-
HOpeH” Ha 2icmOCmMpYyKmypy HUPOK WYPI8 i3 eKCNepuMenmanbHolo 2iiyepoiosolo 20Cmpol0 HUPKOBOIO Heoo-
cmamuicmio.

Mamepianu ma memoou. ['ocmpy HUPKOGY HeOOCMAMHICMb G eKCHepUMeHMi Gi0mEoproeanu 6HYympiui-
HbOM 's1306UM yeedenHsam wypam 50 % pozuuny eniyepony y 003i 10 mia/ke. Buxonani 0ocniodcenns ne cynepe-
Yamov 3a2aTbHONPUTHAIMUM OIOEMUYHUM HOPMAM, NPOGEOeHi 3 OOMPUMAHHAM GIONOGIOHUX MINCHAPOOHUX NO-
JIOJHCEHb U000 NPOBEOCHHS eKCNEePUMEHMANbHUX 00CHiOMNCeHb. [locnioxcysany cnonyky “Inooninopen” yeoounu
BHYMPIWHLO WTYHKOBO 68 YMOGHO mepanesmuyHii 003i 29,5 me/ke 3a diypemuynoio akmusHicmio. Ilpenapamom
nopigHsaHHS 0)Y8 nemabogull diypemux — pypocemio (5 me/ke).

Pezyromamu ma 062060penns. Ompumani 0aHi 6 pe3yabmami OOCHIONCEHHS 2ICMPOCMPYKMYPU HUPOK CBI0-
4amov NPo NOMYIHCHY HepponpomexmopHy Oito cnonyku “Indoninopen”.

Bemanosneno, wo odocnioscysana cnonyka “Inooninopen” smenutye nekpo3 Heghpoyumie Kananibyie 20106HUX
8100in1i6 HehpOoHi6 ma 3meHuLye 06CMPYKYito NPOCEIMY KAHAIbYI8 20MO2eHHUMU YuriHOpamu 8 1,7 pasy 6i0HOCHO
2pynu KoHmpoavHoi namonoeii. Ha ¢oni eéedennsn “Inooninopeny” iomiueno giocymuicme Oe3opeaHizayii ma
oucmpo@ii neppoyumie oucmanbHux ma NPOKCUMATLHUX YACUH KAHANbYIG HePPOHIS, 8UPAHO 3MEHWEHA Ki-
JILKICMb KAHANbYIE ) KOPMUKO-MEOYIAPHIL 30HI Ma MO3KOBOMY wapi, moOmo npossu 20Cmpoz0 ypalceHHsl ne-
PEBAdNCHO 3ANUMAIOMbCS HA Pi6HI KOpu Hupku. Bemawnoesieno, wo 3a eupasicenicmio He@ponpomekmopHozo
BNAUBY HA 2ICIMOCMPYKMYPY HUPOK WYPI6 3 20CMPOI0 HUPKOBOI HEOOCMAMHICIIO HOBA OOCHIONCYBAHA CHOYKA
3 YMOBHOI0 HA36010 “IHOONIHOpeH” He NOCMYNAcmbCa NeMabOBOMY OIypemuyHoMY 3acody hypocemioy.
Bucnoexu. Ha mooeni eniyeponogoi cocmpoi Hupkoeoi neoocmamuocmi cnonyka ‘“‘[Hooninopen” eusense no-
MYJICHY HeDPONPOMeKmopHy 0it0, CYMMEBO ZHUNCYIOUU NAMONOSIMHI NPOSIGU Y CUCMEMI KAHAIbYI8 He@pOHIE.
Cnonyka “Inooninopen” cnpuse 3meHuleHHIO HEKpo3y He@pomie, 8axyoabHoi oucmpoii negppomenito ma 06-
CmMpYKYii npoceimy KaHATbYI8 20MO2eHHUMU YuriHOpamu.llposeu 20cmpoeo ypasiceHHs NepeéadcHo 3anuuid-
FOMbCA HA PIGHT KOPU HUPKU

Kntouosi cnosa: inooninopen, noxioui 2-okcoiHOOMIHY, 20CmMpa HUPKOBA HeOOCmamHuicmy, OiypemudHi 3acobu,

@ypocemio, eniyepon

1. Introduction

According to statistics, the frequency of acute re-
nal failure syndrome (ARF) is 30-50 cases per 1 million
population per year, and in one of them it is necessary to
use hemodialysis for treatment [1]. In the structure of
nephrological diseases, ARF takes 10 % of cases. The
ARF may be accompanied by various complications,
sometimes causing death, but it is one of the few syn-
dromes in which complete recovery of the organ function
can be achieved [2, 3]. Mortality of patients with ARF
ranges from 0.2 to 2 % [4, 5].

2. The urgency of the topic and its relevance to
important practical issues

The urgency of the problem of ARF caused, first-
ly, by the widespread causes of its occurrence and severe
complications, and secondly, the lack of noticeable pro-
gress in the treatment and prevention of this syndrome in
recent years. In developed countries, the number of cases
of ARF associated with polypharmacy and sensitization
to drugs has increased by 6-8 times over the past
10 years. The frequency of post operative acute renal and
multiple organ failure, which is associated with an in-
crease in the complexity of surgical interventions, has
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also grown [3]. An increase in the number of cases of
transient neuralgia in the terminal stage of chronic renal
failure has been noticed too.

3. An analysis of recent researches and publi-
cations on the solution of this problem

Diuretics are widely used in the treatment of ARF,
in particular to exclude the oliguria, but may provide a
number of side effects [4]. Therefore, the search for new
safe medicines that can positively affect on the course of
ARF is one of the important tasks of experimental phar-
macology.

The analysis of literary sources has shown that de-
rivatives of 2-oxoindoline show diverse pharmacological
activity, in particular diuretic, and therefore they are
perspective for the search and creation on their basis
highly effective and low-toxic preparations with diuretic
action [6].

4. Formulating of the task

The purpose of this work was to study the effects
of the new derivative 2-oxoindoline with the conditional
name “Indolinoren”, for which diuretic activity was es-
tablished [6] and the ability to improve the renal excreto-
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ry function under the conditions of the ARF [7] on histo-
structure of kidney of rats under the conditions of this
pathology.

5. Presentation of the main research material
(methods and objects) with the justification of the
results

Materials and methods of research. The subject
of the pharmacological study is the compound (the
conditional name “Indolinoren’), which is the propyl ester
N-[(2-oxoindolinylidene-3)-2-oxacetyl] valine (Fig. 1) syn-
thesized at the department of analytical chemistry of NPhU
under the guidance of prof. Kolisnyk S.V.
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Fig.1. Chemical structure of propyl ester
N-[(2-oxoindolinylidene-3)-2-oxacetyl] valine —
compound “Indolinoren”

For the study, was used the compound in the condi-
tionally therapeutic dose of 29.5 mg/kg for diuretic activi-
ty, which was established during the previous studies.

In the experiment was used the glycerol model of
ARF, which is reproduced by intramuscular administra-
tion to the test animals of 50 % solution of glycerol in a
dose of 10 ml/kg once [8]. Experiments were performed
on 32 white non-linear rats weighing 180-220 g. The
performed researches do not contradict generally accept-
ed bioethical norms, carried out in compliance with the
relevant international regulations on conducting experi-
mental research [9]. Experimental animals were divided

into 4 groups (8 animals per group): group | — intact
control; group Il — rats with ARF without treatment (con-
trol group); Il — rats with ARF, which received “Indo-

linoren” in the conditional dose of 29.5 mg/kg, in the
form of a fine-dispersed aqueous suspension stabilized
by a tween-80; IV — rats with ARF, which was adminis-
tered with the comparator — furosemide (produced by the
PJSC SIC “Borshchahivskiy CPP”, Ukraine) at a dose of
5 mg/kg as an aqueous solution, which is included in the
treatment protocols of the ARF in the clinics [10].

The test compound and furosemide were injected
intragastrically in the therapeutic prophylactic mode for
3 days before the ARF simulation and within 2 days in
the background of ARF. Sacrifice of animals of all
groups was carried out 72 hours after the injection of
glycerol. Samples of the kidneys were fixed in 10 % of
formalin solution, dehydrated in spirits of increasing
strength, poured into celoidin-paraffin. The tissue sec-
tions were stained with hematoxylin and eosin [11]. Sac-
rifice was performed by overdose of ethereal anesthesia.
On the sections, was performed a semi-quantitative as-
sessment (in points) of the state of the tubular apparatus
of the nephrons (the most vulnerable in this pathology)
on the following morphological parameters: the severity

of necrosis, vacuolar dystrophy of the nephrotelium, the
presence of cylinders in the lumen of the tubules [11]. The
evaluation results were presented in points: 0 points — no
changes; 1 point — weak changes (affecting 10-15 % of
tubules); 2 points — moderate changes (affect up to
25 % of tubules); 3 points — expressive changes (affect
up to 50 % of tubules); 4 points — very distinct changes
(affect up to 90 % of tubules).

All received digital material was statistically pro-
cessed using a nonparametric analogue of one factor
analysis — the Kruskal-Wallis criterion, and then the
Man-Whitney’s criterion with Bonferoni’s correction
(the standard statistical software package “Statistika” 5.0,
6.0) [12] was applied. Microscopic study of microprepa-
rations was performed with a microscope Micros 400.
Images were taken with a NiconColPix 4500 digital
camera. Pictures were processed on a Pentium 2.4 GHz
computer using NiconView 5.

Results and discussion

At the time of sacrificing the animals, in all experi-
mental groups that were observed survival rate was at 100 %.

During the histological study of kidney structure
in all the rats in the control group was observed necrosis
of the distal and proximal parts of the tubules of the
nephrons with complete violation of the tissue pattern.
The basement membrane of most necrotic tubules was
destroyed. The accumulation of eosinophilic amorphous
masses and cylinders can be seen in the lumen of the
tubules of the cortico-medulla zone, the collecting ducts
and the straight tubules of the renal medulla, as well as in
the few preserved convoluted tubules

Fig. 2. Rat kidney with a model of glycerol acute renal
failure for 3 days after the administration of glycerol:

a — necrosis of the distal and proximal parts of the
tubules of the nephrons, vacuolal dystrophy of the
nephrocytes of isolated preserved tubules; b — destruction
of basement membranes (arrows) of necrotic tubules.
Hematoxylin-eosin. x 200, x 400
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On the background of administration of the com-
pound "Indolinoren”, was noted improvement of the tubal
system of rat’s nephrons. The necrotic changes were mini-
mized in 4 out of 8 rats, there was no disruption and distor-
tion of the nephrocytes of the distal and proximal parts of
the tubules of the nephrons, visually reduced the number of
tubules in the cortico-medullary zone and the cerebellum
layer, the lumen of which was blocked by cylinders (Fig. 3).

Fig. 3. Rat kidney with a model of glycerol acute renal
failure with the introduction of “Indolinoren” on the
3rd day: a — single-substituted convoluted tubules
(arrows) on the background of intact; b — reduction of
cylinders in the channels of the cortico-medulla zone.
Hematoxylin-eosin. x200

The condition of the vast majority of renal glo-
meruli of all rats in this group practically did not change,
except for individual glomeruli (Fig. 4).

After the administration of the drug comparison
furosemide only one of the 8 rats had normal condi-
tion of the tubular renal system. The rest of the ani-
mals that was observed had dystrophic-necrotic chan-
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ges of the distal and proximal parts of the tubules of
nephrons, ranging from weak (0.38 points) to expres-
sive (2.38 points) (Fig. 5).

b

Fig. 4 Rat kidney with a model of glycerol acute renal
failure on the background of the administration of
“Indolinoren” on the 3rd day: a — kidney glomerulus
corresponds to the norm; b — densely shaped kidney
glomerulus, the pattern of capillary loops is not
visualized. Hematoxylin-eosin. x400

The data of the semi-quantitative assessment of
the condition of the tubular apparatus of the nephrons
also indicate that on the model of glycerol ARF, the
compound “Indolinoren” had a strong nephroprotective
effect, significantly reducing the pathological changes in
the system of tubular nephron compare to the control
pathology (Table 1), reducing the severity of necrosis,
vacuolic dystrophy and obstruction the lumen of the
tubules by cylinders in 1.7 times. There is no reliable
difference between the indicators for animals with ARF
under the influence of the compound “Indolinoren” and
furosemide comparison drug. Consequently, the new
investigational compound “Indolinoren” on the severity
of the normalizing effect on the histostructure of kidneys
of rats with ARF is not inferior in compare to the loop
diuretic furosemide
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Fig. 5 Rat kidney with a model of glycerol acute renal failure on the background of the administration of furo-
semide on the 3rd day. Fluctuations in the severity of cortical tubular disorders: a — weakly expressed (0.38 points);
b — strongly expressed (2.38 points). Hematoxylin-eosin. x 250, x 200

Table 1

Results of a semi-quantitative assessment of the effect of the investigated medications on damage of the tubular
apparatus of rat’s nephrons, points

Groups of animals
Indicator Intact control | Control pathology w Comp ound” Furosemide,
(n=8) (n=8) Indolinoren”, 5 mg/kg (n=8)
29,5 mg/kg (n=8)

Necrosis of nephrons 0 3.44+0,09* 2.05+0.29*/** 1.52+0.33*/**
Vacuolic dystrophy 0 2.19:0.13* 1.30+0.38%/%* 1.1120.32%/%
nephrotelium
The presence of a
cylinder in the lumen 0 3.18+0.17* 1.834+0.39*/** 1.054+0.28*/**
of the tubules

Notes: deviations are probable in relation to intact control (p <0.05); ** — deviations are probable relative to the control pathology

(p <0.05); n — the number of animals in the group

The positive effect of furosemide and the com-
pound “Indolinoren” on this experimental model is obvi-
ously due to their diuretic properties, which allows faster
removal of the nephrotoxic substances circulating in the
blood from the body [3, 6]. Thus, the toxic load and time
of interaction with the toxicants decreases and as a con-
sequence — the severity of the necrotic changes of the
tubular system and, associated with them, the obstruction
of the lumen of the various tubules decreases. It is also
important that, among the damaged tubules, a substantial
amount of basal membrane was preserved, which accord-
ing to literature [13] contributes to the complete regener-
ation of these tubules. This is confirmed by regenerative
manifestations in the nephrocytes, like mitosis and an-
isonucleosis.

6. Conclusions

1. According to the study of histostructure of kidneys
on the glycerol acute renal failure model, the new compound-
propyl ester N-[(2-oxoindolinylidene-3)-2-oxacetyl] valine
with the conditional name “Indolinoren” reduces the severity
of necrosis of the nephrocytes of the tubules of the major
parts of the nephrons and reduces the obstruction of the lumen
of the tubules by homogeneous cylinders.

2. The new investigated compound “Indo-
linoren” on the severity of the protective effect on the
histostructure of the renal kidneys of rats with glycerol
acute renal failure syndrome is not inferior in compare
to the diuretic furosemide.

3. The data obtained are the basis for further in-
depth study of the compound “Indolinoren” as a perspec-
tive diuretic.
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NEW POSSIBILITIES OF USE OF OAT RAW MATERIALS FOR INVESTIGATION OF
BIOLOGICALLY ACTIVE COMPONENTS IN THERAPY OF EXPERIMENTAL DIABETES

© L. Gayova, N. Yurzhenko, O. Mysnik

Memoro pobomu 6y10 3anpoNoHy6amu MexXHON02II0 aKead OUHAMIYHO20 eKCMpaz2y8aHHs 6i0N02IUHO AKMUBHUX
peyosun i3 conomu 8igca. Bcmanoeneno, wo KinbKicms eKCmpakmy ma KOHYEeHmpayis eKCmpazo8anux peiogun
sanedxcamo 8i0 mpueaiocmi npoyecy excmpaxyii. CKiao 00CHioxNcysano20 Qimokomniercy 00800U8Cs s10epHo-
mazHimuum pe3onancom. CKIa0 SUWUX HCUPHUX KUCTOM DIMOKOMNIEKCY eKCMPAaKmy 8i6CAHOT CONOMU 8UBHANU
wWAAxXoM 2a3060i xpomamozpaghii. Iloxazana moxcaugicms UKOPUCMAHHA QIMOKOMNIEKCY 3 eKCTNPAKMY CONOMU
8I8ca 8 00CHIONCEHHI MemaboLizMy ini0ie MIOKAPOY 8 eKCNEPUMEHMATIbHUX MEAPUH 3 MOOEILIIO YYKPo8o2o dia-
bemy.

Memoou docnidrcennsn: onmumizyeanu npoyec 600HO20 GUIYYEHH eKCMPAKMY CONOMU 8I6CA 3a OONOMO20I0
OUHAMIYHO20 Xapakmepy ma NiOGUYEHUX MEeMNEPpamyp, wo Modice OYmu Kpawjum OY4e8UOHUM HeOOiKaM, 3d-
nponoxosanum pauiute. /[nsa moeo, wob oyinumu 8iOMIHHOCMI 6 @MICMi cymiuiell peuouH, OMpPUMAHUX 3 nep-
BUHHO20 eKCmpakmy, Oy10 Bi03HAYEeHO CHOCMEPEdCeHHs CNeKmpis H-AMP 6 D;0. Ilpogedeno eazoso-
Xpomamo2cpaghiunutl aHai3 CneKmpy HCUPHUX KUCTOM Y 00CTI0NHCY8AHOMY (himoKomnaeKci ma ninioie Oinux Kpo-
8'anux Kaimuu mioxapoa. Mooentosannsa yykposoeo odiabemy Npo8OOUNOCSA WLIAXOM GHYMPIUHbOKIIMUHHO2O
66€0eH s CMPENnMo30moyuny 8 003i 35 Me Ha Kiloepam macu mina wypie npomsaeom 6 mudicHie.

Pesynomamu: 6y6 pospobdienuil Oinbul eKOHOMIYHO OOYIIbHULL NIOXIO 00 00epHCAHHS PIMOKOMNACKCY WLIAXOM
EKCMpazy8anHsa CONOMU 8I8CA 3 NOBHUM 30epedceHHAM 0ion02iYHO akmueHux peyosun. Kupno-kucromnuii cknao
@imoxomniexcy eKCmpakmy Gi6CaHOi CONOMU 8UBHABCA 2a3068010 Xpomamozpadieio. Posznanymo ckaao gimo-
KOMNJIEKCY eKCIMpaKmy colOMU 8i6ca 3a 00NOMO2010 A0ePHO-MAZHIMHO20 PE3OHAHCY

Bucnosku: Iloxasano modxciugicmo 6UKOpUCMAHHA DIMOKOMNIEKCY 3 eKCMpaKmy Gi8CAHOI conoMu 8 O00Ciui-
0diceHHI Memabonizmy inidie MioKapoa 8 eKCNePUMEHMAbHUX MEAPUH 3 MOOLIIO YYKPO80o2o diabemy
Knrwouosi cnosa: Avena Sativa, conoma, excmpaxyisi, noigpenonu, aHMmuoOKCUOAHmMu, HCUPHI KUCIOMU, eKCnepu-
MenmanvHuil diabem

1.Introduction tifically-practical researches aimed at studying poly-
The study of natural phytocomplexes permitted phenol component of numerous products of economic
to distinguish a wide group of biologically active sub- activity, such as wine [1], some agricultural products
stances of polyphenolic nature, in particular, flavo- [2, 3], and herbs, among which lists the oat, Avena
noids. At the moment, a considerable number of scien- Sativa, in its various natural and synthetic forms, are
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