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Kidney and urinary tract diseases play an important role in the disease distribution in most countries of the world. The pharma-
ceutical industry offers many means for the treatment and prevention of these diseases, but there is a trending tendency to pay
more attention to herbal medicines, their empirical application and scientific study.

The aim of this research is to study anti-inflammatory properties of standardized herbal composition BNO 2103 in a model of
paw inflammation in rats caused by different phlogogens to justify the use of it in the treatment of chronic kidney disease (CKD).

Materials and methods. The experimental study was performed using 90 male white outbreed rats weighing 150-200 g, which
were divided into 3 series of 30 animals each, each series included 3 groups. Inflammation of the paw was induced by subplantar
administration of phlogogens — zymosan, histamine and serotonin. The study agent and the reference drug, diclofenac sodium,
were administered intragastrically (i. g.) once. Edema was observed and recorded, and anti-inflammatory activity (AIA) was as-
sessed in 0.5, 1.0, 2.0, 3.0 and 6.0 hours after phlogogen injection.

Results. BNO 2103 showed a remarkable anti-exudative effect in the model of zymosan and histamine edema, being significantly
superior to diclofenac sodium. In the serotonin edema model, BNO 2103 was significantly superior to the comparator by the end-
points, showing the moderate but prolonged anti-exudative effect.

Conclusions. BNO 2103 has the significant anti-inflammatory effect, exerting an inhibitory effect on exudative inflammation
caused by various phlogogens (zymosan, histamine, serotonin), mainly acting on the lipoxygenase pathway of arachidonic acid
conversion, which is most likely due to the presence of flavonoids. This allows us to consider BNO 2103 as a promising drug for
the treatment of CKD.

Bnaue ditoHipuHrosoro 3acob6y BNO 2103 Ha nepebir ekcnepMmeHTaAbHOIO
€KCYAATUBHOIO 3aNaA€HHSA, BUKAMKAHOTO PisHUMK GAOroreHamu

B. B. UepHux, I. A. 3ynaHeup, C. K. LLebeko

XBOPOOY HUPOK | CEHOBYMBIAHMX LLNSIXiB MOCIAAt0TL BAXKIMBE MiCLIE Y CTPYKTYPi 3aXBOPIOBAHOCTi HAaceneHHs BinbLIOCTi KpaiH CBITY.
dapwmaLeBTHyHa iHAYCTPIsS NponoHye 6araTo 3acobiB An1s NiKyBaHHS Ta NPOINaKTUKY X 3aXBOPOBaHb, ane CrnocTepiralTh TeH-
[eHL;to 4O NOCMMEHHS HayKOBOrO iHTEpeCy [0 npenapariB POCAMHHOMO MOXOMKEHHS, IX EMMIPUYHOTO 3aCTOCYBaHHS Ta BUBYEHHS.

MeTa po60oTH — JOKNIHIYHE BUBYEHHS NPOTK3ananbHUX BAaCTMBOCTEN CTaH4APTU30BaHOI pocnmHHOi komnoauuii BNO 2103 Ha
MOZensiX 3ananeHHst nany B LLYpiB, L0 BUKNMKaHe Pi3HUMM driororeHamm, Ans 06rpyHTyBaHHS 3acTocyBaHHs 3acoby B Tepanii
XPOHIYHOT XBOPOBY HUPOK (XXH).

Marepianu Ta MeTogu. EkcnepumeHTanbHe AocnigeHHs 3aiicHnnm Ha 90 camusix 6invx 6e3nopogHux wypis macoto 150-200T,
AKX noginunu Ha 3 cepii no 30 TBapUH, KOXHa Cepist BKo4ana 3 rpynu. 3ananeHHs nany MogentoBanu 3a JonoMorot cybnnaH-
TapHOro BBEAEHHS (hIOTOreHiB — 3MMO3aHy, ricTaMiHy Ta cepoToHiHy. [locnimkyBaHuii 3acit | npenapat NopiBHAHHS (anknodeHak
HaTpito) BBOAMIM BHYTPILLHBOLLINYHKOBO OAHOPa30B0. CrocTepexeHHs, dikcaLito 06’'eMy Habpsiky Ta OLHIOBaHHS NpOTU3ananbHoi
aktusHocTi (M3A) agiricHunu yepes 0,5, 1,0, 2,0, 3,0 Ta 6,0 roguHm nicns BBEAEHHS (hororeHy.

Pesynitati. BNO 2103 xapakrepu3yBaBCsi BUPaXEHO aHTUEKCYAATUBHOI [i€t0 Ha MOAENi 3MMO3aHOBOrO Ta ricTaMiHOBOMO
HabpsikiB, BiporigHO nepeBepLUMB AukodeHak Hatpito. Ha moaeni cepoToriHoBoro Habpsiky BNO 2103 BiporigHo nepesep-
LWMB pedepeHc-npenapar y KiHLEeBMX TO4Kax CNOCTEPEXeHHS, NoKa3aBLLUW MOMIPHUIA, ane NPONOHIOBaHUA aHTUEKCYAaTUBHWIA
eexT.

BucHoBku. BNO 2103 xapaktepusyeTbcs CyTTEBUM NpOTU3anansHUM ehekToM, 3AINCHIOYM iHriByBanbHUIA BAMB Ha ekcyaa-
TUBHE 3anarneHHsl, BUKIKaHe pisHuMK cpriororeHamu (3UMO3aH, ricTamiH, CepoTOHiH), Aie 3AeBinbLIoro Ha NinooKcUreHasHui
LLUNSX NEePeTBOPEHHS apaxiZOHOBOI KMCMOTH; MMOBIPHO, Lie 3yMOBMEHO HasiBHICTIO (hnaBoHoigiB y cknagi 3acoby. Omxe, BNO
2103 MOXHa BBaXaTu NepcrnekTUBHUM NikyBanbHUM 3acobom ans Tepanii XXH.

Bauanue ¢utoHupunrosoro cpepctsa BNO 2103 Ha TeueHUe aKcnepUMeEHTaAbHOTo
3KCCYAATUBHOI0 BOCMAAEHUA, BbI3BaHHOrO pasHbIMU pAOrOreHamu

B. B. UepHbix, U. A. 3ynaHew, C. K. LLie6eko

BonesHn noyek 1 MOYEBBLIBOASALLMX MYTEN 3aHUMAKOT BaXHOE MECTO B CTPYKTYpe 3aboneBaemMocTi HaceneHust GonbLuMHCTBa
cTpaH Mupa. GapmaLeBTYeckas HLYCTPUS NpearnaraeT MHOTO CPEACTB NS NeYeHNst M NPodunakTuki 3Tx 3aboneBaHuil, Ho
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OpwuriHaAbHiI AOCAIAXKEHHS

HabmtoJalT TEHAEHLMIO K YCUIIEHNIO HAY4YHOrO MHTEpeca K npenapatam pacTUTENbHOMO NPOUCXOXKAEHWS, NX 3MMMPUYECKOMY
NPUMEHEHMIO 1 U3YUEHMIO.

Lienb paboTbl — JOKNMHUYECKOE U3YyYeHIEe NPOTUBOBOCTANNTENbHBIX CBOMCTB CTaHAAPTU3NPOBAHHOW PacTUTENbHOM KOMNO3W-
v BNO 2103 Ha Mogenu BocnaneHus narbl y KpbIC, BbI3BAHHOMO pa3nuyHbIMK ¢riororeHamu, Anst 060CHOBaHWS NPUMEHEHUS!
cpencTBa B Tepanun XpoHudeckoit 6onesHu novek (XBI).

Matepuansi n MeToabl. OKCepuMeHTarnbHoe uccrnegoBaHue nposeaeHo Ha 90 camuax Genbix 6ecrnopogHbIX KPbIC Maccoi
150-200 r, koTopbIX Nogenunn Ha 3 cepum no 30 XMBOTHbIX, Kaxkaas cepust Bkntoyana 3 rpynnel. BocnaneHwe nanbl Mogenu-
poBasiu ¢ NOMOLLbO Cy6rnaHTapHOro BBEAEHUS (HIIOTOreHOB — 3MMO3aHa, MMCcTaMuHa U CepoToHMHa. Vccnenyemoe cpescTso v
npenapar CpaBHEHS (UKNOdeHaK HaTpKs1) BBOLAWIW BHYTPYKENYLOYHO 0AHOKpaTHO. HabnogeHue v dukcauuio 06bEma oTeka,
OLeHKY npoTuBoBocnanuTensHomn aktueHocTy (MBA) nposoaunn Yepes 0,5, 1,0, 2,0, 3,0 1 6,0 yaca nocne BeeaeHNs dnororeHa.

Pesynkratbl. BNO 2103 nposiBun BhlpaXeHHOe aHTWIKCCYAaTUBHOE JENCTBME HA MOAENM 3UMO3aHOBOrO W TMCTaMUHOBOTO
OTEKOB, LOCTOBEPHO NPeB30LLEN AuKnodeHak HaTpus. Ha Mmogenu cepoToHnHoBoro oteka BNO 2103 gocTtoBepHO NpeB3oLWwen
pedepeHc-npenapar B KOHEYHbIX TO4Kax HabnoaeH s, NPOSIBUB YMEPEHHBIA, HO MPONOHIMPOBAHHbIV aHTUAKCCYAATUBHbIN ADEEKT.

Brioabl. BNO 2103 xapaktepuayercs 3HauMTeNbHbIM NPOTUBOBOCMANUTENbHBIM 3G)EKTOM, OCYLLECTBAAS UHMMOUpYIoLLEee
BMMSIHWE Ha SKCCyAaTUBHOE BOCNANeHe, Bbi3BaHHOE PasnnyHbIMM (onororeHamm (3MmMo3aH, r1CTaMyH, CEPOTOHWH), MpenMyLLe-
CTBEHHO AECTBYET Ha NIMMOOKCUreHa3HbI MyTb NPEBpPALLEHNS apaxvaoHOBOW KICIIOTbI; BEPOSITHO, 3TO 0OYCIOBINEHO HANMYMeM
¢hnaBoHoMaOB B cocTase cpeacTsa. Takium o6pazom, BNO 2103 MoxHO paccmaTpusaTh Kak nepcrnekTuBHoe nevebHoe cpeacTso

ans Tepanun XBr1.

Kidney and urinary tract diseases play an important role in
the disease distribution in most countries of the world and
are a crucial problem in the global health sector. The phar-
maceutical industry offers many means for the treatment
and prevention of these diseases, but there is a trending
tendency to pay more attention to herbal medicines, their
empirical application and scientific study.

The object of our study is a standardized herbal com-
position BNO 2103, which is an active pharmaceutical in-
gredient of the combined phytoneering drug Canephron® N
manufactured by Bionorica SE (Germany). The components
of this herbal medicine have a complex pharmacodyna-
mics, which is manifested in anti-inflammatory, antioxidant,
antibacterial, diuretic, antispasmodic and analgesic effects
[1]. These properties, along with a significant anti-inflam-
matory effect, allow Canephron® N to occupy a confident
place among the drugs for correction of inflammatory
processes in the urinary system. However, the registration
of Canephron® N varies in different countries in terms of
indications and dosage forms. For example, in the country
of origin — Germany, as well as in Poland and Ukraine,
the drug is officially declared for the use in the treatment of
urinary tract inflammatory diseases, as well as for irrigation
of the lower urinary tract, primary and secondary preven-
tion of urolithiasis [1-3]. In Russia, the drug is registered
with indications for the treatment of chronic infections of
the bladder (cystitis) and kidneys (pyelonephritis), as well
as non-infectious renal diseases (glomerulonephritis and
interstitial nephritis) and urolithiasis [4]. It should be noted
that in no country the drug is included in the treatment of
chronic kidney disease (CKD), as there is a lack of evidence
to consider such a prospect.

That is why, in our study, we have drawn attention
to the problem of phytopharmacological correction of
this disease, which poses a dramatic population threat
— the incidence and mortality from CKD is growing every
year. According to the Global Kidney Health Atlas 2019,
the prevalence of this pathology in Ukraine is 18.18 %
(95 % CI, 16.81-19.64) [5]. In our research, we have
studied BNO 2103 in terms of influence on biochemical,
histomorphological, immunohistochemical and functional
indicators of the kidneys, using a number of experimental
models to comprehensively study its properties. CKD is a
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multifactorial disease with diverse etiopathogenesis, but
inflammation is an integral part of many diseases from a
CKD group. For this reason, we have given special attention
to the study on the anti-inflammatory activity of the remedy,
since without this the formation of the evidence base would
be incomplete. Canephron® is already known as a remedy
for the treatment of diseases from the CKD group with a
significant inflammatory component, such as glomerulone-
phritis, pyelonephritis, interstitial nephritis [4], etc.

Therefore, it is advisable to continue this series of
studies and investigate the anti-exudative properties of
BNO 2103 in order to establish the embodying mechanisms
of its anti-inflammatory effect, in particular, the influence
on the pathways of arachidonic acid conversion. Given
the following data, this contributes to the expansion of
indications for the study drug use to empower patients and
physicians to manage CKD. The long-term benefits of using
BNO 2103 for the treatment of CKD is that the arsenal of
drugs for the treatment of this nosological complex will be
replenished with a herbal remedy with a sufficient evidence
base, complex action, high efficiency and safety. The
above characteristics will allow BNO 2103 to be included in
the treatment profile of CKD at any stage of the disease with
the expected effectiveness, enhancing patient compliance
and doctor’s trust in this remedy.

Aim

We consider the standardized herbal composition BNO
2103 produced by Bionorica SE (Germany) as a promising
agent for the pathogenetic treatment of CKD, therefore,
the aim of the research is to study anti-inflammatory pro-
perties of BNO 2103 in a model of paw inflammation in rats
caused by various phlogogens.

Materials and methods

An experimental study was performed using 90 white male
outbred rats weighing 150200 g, which were obtained from
the vivarium of the Educational and Scientific Institute of
Applied Pharmacy of the National University of Pharmacy
(ESIAPh NUPh, Kharkiv, Ukraine). Animals received a
standard diet with unlimited access to water and were kept
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in standard laboratory conditions in a well-ventilated room
with an air temperature of 25 = 1 °C, relative humidity of
55+ 5 % and 12 h light-dark cycle [6,7].

All studies have been carried out in accordance with
the EU Council Directive 2010/63/EC in compliance with
the laws, regulations and administrative provisions of the EU
Member States concerning the protection of animals used
for scientific purposes [8]. The experimental protocols were
approved by the NUPh Bioethics Commission (Approval
No. 2 dated November 4, 2019).

Test object BNO 2103 contains a mixture of extracts
of centaury herb, rosemary leaves and lovage root in
the form of a fine amorphous hygroscopic brown powder
with a characteristic odor of medicinal plants. BNO 2103
is slightly soluble in water; thus, it was administered to
animals in the form of an aqueous suspension prepared
with a vehicle (carboxymethylcellulose 0.5 % + Tween-80
0.1 %), without prior grinding in a mortar. The appropriate
suspension was mixed with Vortex V-1 Plus (Biosan,
Latvia) immediately before administration to laboratory
animals.

Diclofenac sodium, 25 mg in tablets was chosen as
a reference drug as a known anti-inflammatory agent of
the NSAID class [9]. Test samples of diclofenac sodium
were administered as an aqueous suspension prepared with
a vehicle and pre-grounding in a mortar. All samples were
administered once intragastrically (i. g.) using a gastric tube.

During the study, the animals were weighed, labeled
and divided into equivalent groups. Throughout the experi-
ment, laboratory monitoring of animals, control of their body
weight, food intake and behavior were performed.

The study of anti-inflammatory properties of BNO 2103
was performed on a model of experimental exudative in-
flammation in rats caused by different phlogogens [10,11].
All animals were divided into 3 series of 30 animals each,
each series included 3 groups (n = 10):

— Group 1 - control pathology (CP) (untreated animals
receiving vehicle).

— Group 2 - rats with paw edema treated with BNO
2103 i. g. at a dose of 33.0 mg/kg (corresponding to
the recommended human dose extrapolated according to
FDA recommendations [12]).

—Group 3 —rats with paw edema treated with diclofenac
sodium i. g. at a dose of 8.0 mg/kg (ED50 for anti-inflam-
matory activity [13]).

The experiment was performed using 3 groups of ani-
mals per day. Rats were involved in the study by turn without
delay so that the evaluation of each animal was performed
at equal time intervals after the formation of pathology — 0.5,
1.0, 2.0, 3.0 and 6.0 hours.

At the beginning of the experiment, the initial volume
(cm3) of the right hind paw was determined using a digital
plethysmometer (IITC Life Science, USA).

After that, the test and reference drugs were admini-
stered once i. g. in the appropriate doses. Animals from
the CP group received an equivalent amount of solvent . g.

One hour later, all rats underwent inducing an aseptic
exudative inflammation in the right hind paw by subplantar
injection of 0.1 ml of various phlogogenic substances, such
as: 2.0 % suspension of zymosan — for series I; 0.25 %
histamine solution — for series Il and 0.5 % serotonin solu-
tion — for series lIl.

The volume of edema was measured by digital plethys-
mometer (IITC Life Science, USA) at the site of pathology
induction to see the trends for 0.5, 1, 2, 3 and 6 hours after
phlogogen injection and presented in cm®.

Anti-inflammatory activity (AIA) was assessed as a
percentage of the edema reduction level in animals treated
with the test drug compared to animals in the CP group. It
was calculated by the following formula:

control Avtest

AV

control

AlA= x 100 %,

where AVcontrol — average % of edema volume in
the control group;

AVtest — average % of edema volume in the group of
the test drug.

All results were processed by descriptive statistics
and presented as mean * standard error of the mean
(ME £ SEM). Intergroup differences were analyzed using
one-way ANOVA and the Tukey post-hoc test [14].

IBM SPSS Statistics v. 22 (IBM Corp., USA) and MS
Excel 2016 (Microsoft Corp., USA) were used for this pur-
pose. The level of statistical significance was considered
as P <0.05.

Results

Effect of BNO 2103 on the course of zymosan-in-
duced edema in rats. In the pathogenetic mechanism of
zymosan-induced inflammation, the main role belongs to
the activation of the lipoxygenase pathway of arachidonic
acid conversion and the formation of leukotrienes. They form
the primary response to alteration by the development of
exudation and launching an inflammatory cascade.

The study results have shown an inflammatory reaction
under the influence of zymosan in the CP group through-
out the study. The highest degree of exudation — 44.5 %
of the initial level, was registered 1 hour after the onset
of inflammation, then the edema gradually decreased to
15.2 % in 6 hours (Fig. 7).

The greatest anti-exudative activity was shown by BNO
2103, which had an inhibitory effect on the development
of edema with significant differences from the CP group
up to 3 hours of observation, with the highest rate of AIA
— 77.8 % which was recorded in 0.5 hours. In the range
from 0.5 to 1.0 hour, the BNO 2103 AlA rate clearly turned
negative dynamics, but the AlA rate decreased gradually
in the subsequent points (Fig. 2). Diclofenac sodium also
reduced (P < 0.05) the development of edema compared to
the CP, but showed less activity, inhibiting exudation for up
to 3 hours. At the same time, up to 2 hours, it was inferior
(P <0.05) to BNO 2103 in terms of AlA. At the peak of exu-
dation at the point of 1 hour, its AlAwas 42.3 % and 1.7 times
lower than in the group of BNO 2103 (P < 0.05) (Fig. 2).

Thus, BNO 2103 showed the statistically significant
anti-exudative effect in the model of zymosan edema, being
reliably superior to diclofenac sodium.

Effect of BNO 2103 on the course of histamine-in-
duced edema in rats. The anti-exudative activity of BNO
2103 was studied in a model of histamine — induced paw
edema in rats. The results are shown in Figs. 3, 4.

Zaporozhye medical journal. Volume 24. No. 1, January — February 2022
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In the CP group, the most prominent exudation was
observed 1 hour after administration — 32.0 % of a baseline. 0.8

Then, the edema gradually decreased towards the end of z 07
the 6-hour observation (Fig. 3). S 06

BNO 2103 showed the anti-exudative effect (P < 0.05) § 05
comparing to the CP group within 0.5, 1.0 and 3.0 hours after S 04
the injection of phlogogen. At the same time, the highest rate of 2 03
AlAin this model —44.1 %, was recorded in an hour of observa- ,_,%j 0.2
tions. Despite a very similar dynamics of edema development 0.1
in the group of test and reference agents between 2 and 6 0

hours, the AlA rate differed significantly at the corresponding
time points with clear benefits of BNO 2103 (Figs. 3, 4).

The reference drug diclofenac sodium showed a weak
anti-exudative effect throughout the study and had differen-
ces from the CP group only at 1-hour point (P < 0.05). Also, Fig. 1. Effect of BNO 2103 on the course of zymosan — induced edema in rats.Data are presented
atall points, it was inferior (P < 0.05) to BNO 2103 in terms as M £ SEM; *: P < 0.05 relating to the CP group; **: P < 0.05 relating to the BNO 2103 group.

of activity. At the time of the peak exudation (1 hour), its AIA

Time, h

—e— control pathology BNO 2103 diclofenac sodium

was 8.9 %, which was 5.0 times lower than in the group of zg T
BNO 2103 (P < 0.05) (Fig. 4). The obtained data indicate 70 = .
that BNO 2103 has an expressed inhibitory influence on _ 60
the pro-inflammatory effects of histamine, being significantly :\(. 50 T
superior to diclofenac sodium due to the presence of biologi- < 40 L T
cally active substances in its composition and their effects. gg ** ** 1
Effect of BNO 2103 on the course of serotonin-in- 10 -
duced edema in rats. The effect of BNO 2103 on 0
the course of the paw edema caused by serotonin as one 05 1 2 3 6
of the additional inflammatory mediators was also studied. Time, h
The injection of serotonin in the CP group caused the de- ——diclofenac sodium BNO 2103
velopment of edema, most prominent at 1- and 2-hour
points, when the degree of exudation was 28.9 % and Fig. 2. The effect of BNO 2103 on the course of zymosan — induced edema in rats. Data are presented
28.0 % of the baseline, respectively (Fig. 5). Over time, its as M + SEM; *: P < 0.05 relating to the CP group; **: P < 0.05 relating to the BNO 2103 group.
intensity gradually decreased. BNO 2103 showed a mode-
rate anti-exudative effect, which was significant (P < 0.05) 07
compared to the CP group in 1 hour after induction, with :’% 0.6
the highest level of AIA — 27.7 %. Then its activity was in g 05
the range of 20.1-17.2 % (Fig. 6). ERP
Diclofenac sodium showed 1.6 times higher levels of s 03
AlAthan BNO 2103 (P < 0.05), 1 hour after administration § 0.2
of serotonin (44.4 %). But, subsequently, it was inferior ooq ]
(P < 0.05) to BNO 2103 in 3 and 6 hours of observation. 0
Moreover, BNO 2103 1.7 times exceeded the reference 0.5 1 2 3 6
drug as to the AlA level in 3 hours, and 2.5 times — in 6 Time, h
hours, indicating a remarkably prolonged anti-exudative —e—control pathology BNO 2103 diclofenac sodium

effect in serotonin inflammation (Fig. 6). Thus, BNO 2103

performed well, compared to the reference drug due to Fig. 3. Effect of BNO 2103 on the course of histamine-induced edema in rats. Data are presented

the moderate but prolonged anti-exudative effect in contrast as M + SEM; *: P < 0.05 relating to the CP group; **: P < 0.05 relating to the BNO 2103 group.
with significant but short-lived impact of diclophenac sodium,
and was superior (P < 0.05) to it in terms of AIA levels at 60
later observation points of 3 and 6 hours after phlogogen 50 T
administration. 40 1
=
. . < 30 T

Discussion = B 1 T

20 z 1 T
There is no doubt that inflammation is an important link in 10 +
the pathogenesis of CKD, especially in the case of its auto- " - - A
. . . . . 0 ke
immune or rheumatic origin, which leads to the destruction 05 1 2 3 6
of membrane structures of nephrocytes, activation of proli- Time, h

ferative processes and, consequently, the formation of renal
failure (RF). The anti-inflammatory effect of drugs is one of

the basic pharmacological effects underlying the organo- . o :
Fig. 4. Effect of BNO 2103 on the course of histamine-induced edema in rats. Data are presented

protectllve effect anq,.lh parﬂcular, nephrOp.rolteCtlve' This as M £ SEM; *: P < 0.05 relating to the CP group; **: P < 0.05 relating to the BNO 2103 group.
determines the feasibility of studying the anti-inflammatory

—e— diclofenac sodium BNO 2103
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Now o

Edema volume, cm?®
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o

0.5 1 2 3 6
Time, h

—ae— control pathology BNO 2103 diclofenac sodium

Fig. 5. Effect of BNO 2103 on the course of serotonin-induced edema in rats. Data are presented
as M SEM; *: P < 0.05 relating to the CP group; **: P < 0.05 relating to the BNO 2103 group.

60
50 *k
40
S
< 30 T
Z: L
20 T - -
- - L
10
*% *%
0
0.5 1 2 3 6
Time, h
—e— diclofenac sodium BNO 2103

Fig. 6. Effect of BNO 2103 on the course of serotonin-induced edema in rats. Data are presented
as M £ SEM; *: P < 0.05 relating to the CP group; **: P < 0.05 relating to the BNO 2103 group.

properties of the agent proposed for the treatment of CKD
in models of experimental inflammatory process.

For this purpose, models of zymosan, histamine and se-
rotonin paw edema in rats were used, which were combined
according to the principle of inflammation development
mainly through the lipoxygenase pathway of arachidonic
acid conversion. This has allowed us to assess the effect of
the test object for the lipoxygenase pathway of arachidonic
acid metabolism, as well as for the action of additional
inflammatory mediators such as serotonin and histamine.

The results of the study on the anti-exudative effect of
the combined herbal remedy BNO 2103 in models of paw
edemaiin rats caused by different phlogogens (zymosan,
histamine and serotonin) showed that the test drug had a
variably expressed inhibitory effect on the development
of exudation in all models. Due to the fact that BNO
2103 showed the highest level of activity in the model of
zymosan-induced edema, it can be claimed that the most
important in the mechanism of its anti-inflammatory effect
is the ability to inhibit lipoxygenase pathway of arachi-
donic acid conversion and leukotriene formation. This
is probably associated with the presence of flavonoids
in its composition. There has also been demonstrated
the ability of BNO 2103 to inhibit the pro-inflammatory
action of histamine and serotonin, especially at the be-
ginning of inflammation, which is also possibly related to
its antileukotriene activity.

These pharmacological properties of BNO 2103 are de-
termined by a complex of biologically active substances (fla-

vonoids, phenolic acids, essential oils), which are contained
in the plant material of the test drug — a mixture of centaury
herb, rosemary leaves and lovage root [15]. Itis important to
note that BNO 2103 is a fixed composition of plant compo-
nents and a special attention is paid to standardization and
reproducibility of technology in the manufacturing process,
which is an undeniable advantage of this remedy, taking
account of a great variability of plant ingredients.

The main pharmacological effect based on the nephro-
protective properties of BNO 2103, is most likely anti-inflam-
matory. It is known that rosemary acid, which is the main
ingredient of BNO 2103, inhibits nonspecific activation of
complement and lipoxygenase, and, as a consequence,
the synthesis of leukotrienes, as well as breaks the chain
of free radical reactions [16].

Diterpenes and polyphenols in rosemary leaves have
antioxidant, antibacterial, antiviral, anti-inflammatory activity
[17]. Furanocoumarins of lovage root were shown to have
antispasmodic and diuretic effects, so they are used for
irrigation therapy in inflammatory processes of the lower
urinary tract [18,19].

These data are confirmed by studies of Wagenlehner,
Nausch et al., which showed a positive therapeutic effect
of the test drug on infectious and inflammatory processes
of the urinary tract [20,21].

Significant anti-adhesive and anti-inflammatory activity
of Canephron® N was also demonstrated in an in vitro and
in vivo study by G. Kiinstle et al. [22].

In a non-interventional prospective clinical study
evaluating the use of Canephron® N in pediatric practice,
the drug was administered to more than a half of patients as
monotherapy for cystitis, pyelonephritis, nephritis, and other
urinary tract diseases, and 65 % showed improvements in
condition, and 20 % — complete recovery, which also proves
the significant anti-inflammatory properties of the drug [23].

Data from a clinical study including 30 patients with
chronic calculous prostatitis receiving Canephron® N in addi-
tion to extracorporeal shock wave therapy, indicate remarkab-
le symptomatic and anti-inflammatory effects of the drug with
excellent compliance with therapy for 90 days [24].

Since the main goal of our research was to substantiate
the use of BNO 2103 in the treatment of CKD, the objectives
of the study were designed to investigate the nephropro-
tective, anti-inflammatory, diuretic, hypoazotemic, antipro-
teinuric effects of BNO 2103. Thus, the first goal was to
study the BNO 2103 effect on the course of RF in rats in
the model of chromate — induced RF. The second task was
to examine the AlA of the active ingredients of the test drug
in the model of phlogogen — induced paw inflammation in
rats. According to the study results in the model of RF using
laboratory and histomorphological methods, it was proved
that the composition BNO 2103 has nephroprotective,
diuretic, hypoazotemic and antiproteinuric effects and is
superior to comparator drugs in most respects [25]. This
article presents the results of the second stage of the study
— to examine the anti-inflammatory activity of the test drug.
Thus, the evidence base is gradually taking shape to build a
strong argument for the expansion of indications for the use
of BNO 2103 in the treatment of CKD.

A study on the BNO 2103 potential effect on cyclo-
oxygenase — mediated inflammatory pathways using
other types of phlogogens (carrageenan, prostaglandin
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E2) is one of the subtasks within the framework of the main
study purpose. In this research, we have not considered
the possibility of combination therapy using BNO 2103 and
other drugs for the treatment of CKD, as well as its use in
underlying comorbidity. Also, no dose-escalation regimen
or other dosing regimens have been used.

Conclusions

Therefore, experimental studies have shown that:

1. The combined herbal composition BNO 2103 has a
significant anti-inflammatory effect, exerting an inhibitory
effect on exudative inflammation caused by various phlogo-
gens (zymosan, histamine, serotonin).

2. The presence of flavonoids in the composition most
likely causes the predominant effect on the lipoxygenase
pathway of arachidonic acid conversion, resulting in anti-in-
flammatory activity.

3. BNO 2103 can be considered as a promising an-
tiphlogistic agent for the correction of inflammatory renal
pathology due to its antileukotriene activity and inhibitory
effect on the lipoxygenase pathway of arachidonic acid
conversion, and therefore on the development of inflamma-
tory reaction, that is very useful in the treatment of CKD, as
inflammation is an integral part of its pathogenesis.

Prospects for further research. Further clinical stu-
dies are needed to confirm the obtained results and provide
a basis for their implementation in real clinical practice.
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