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The aim of the study was to summarize and systematize the literature data, as well as the results of the carried out research
in the field of medicinal plants used as diuretics in the Russian Federation and abroad.

Materials and methods. During the search for this review article materials, the abstract databases of PubMed, Google
Scholar, as well as the ResearchGate and elibrary.ru were used. The search was carried out according to the publications
for the period from 2005 to 2023. The keywords were as follows: herbal diuretics, diuretic drugs, kidney diseases, types
of medicinal plant raw materials. The data from the authors’ previous scientific research on the analysis of the diuretic
properties of certain types of medicinal plant raw materials, as well as individual substances of a phenolic nature isolated
from them (simple phenols, flavonoids), were also reviewed.

Results. It was determined that the diuretic activity of most of the medicinal plants used, is due to such groups of biologically
active compounds as terpenoids (essential oils and saponins), simple phenols, flavonoids and anthracene derivatives related
to the secondary metabolites. It has been shown that, despite the fact that many herbal diuretics have concomitant anti-
inflammatory, antimicrobial, antiviral, antihistamine and other properties relevant from the point of view of etiology and
pathogenesis of the disease, it is reasonable to use them as part of collections of medicinal plants and other combined
medicinal herbal preparations, as this is in accordance with the global trend. The types of medicinal plant raw materials that
can be a promising source of new diuretic herbal medicines, have been examined in this review.

Conclusion. It has been determined that terpenoids and phenolic compounds make the greatest contribution to the
manifestation of the diuretic activity of medicinal herbal preparations, among which the greatest structural diversity is noted
for flavonoids. It has been established that in the composition of any drug, taking into account the peculiarities of etiology
and pathogenesis of the disease, herbal diuretics can be both the main drug and an auxiliary component. The expediency
of using medicinal plant raw materials with a diuretic effect as part of collections of medicinal plants and other combined
preparations used in the treatment of kidney and urinary tract diseases has been also substantiated.
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Llenb. O606LlieHMe M cucTemaTM3aLMA AUTePaTypPHbIX AaHHbIX, @ TaKKe pe3y/nbTaToB COBCTBEHHbIX MCCIeLOBaHWM
NEKAPCTBEHHbIX PACTEHMI, MPUMEHSAEMBIX B KaUecTBe AUYPETUUYECKMX CPEACTB Ha TeppuTopumn Poccuiickon deaepaumm m
3a pyberkom.
Martepuanbl u metoapl. Mpu NoMcKe MaTepuanos 414 HanMcaHWa 0630PHOM CTaTbM UCMONb30BaHbl pedepaTtrBHble H6asbl
naHHbIX PubMed, Google Scholar, ResearchGate u elibrary.ru. NMouck ocywecteaanca no nybavkaumsam 3a nepuog ¢ 2005
no 2023 rr. ¢ UCNONb30BaHNEM KJIHOUYEBbIX C/IOB: PAcTUTENbHbIE ANYPETUKM, ANYPETUYECKME NEKAPCTBEHHbIE Mpenaparbl,
3a6071eBaHNA MOYEK, BUAbI IEKAPCTBEHHOTO PAaCTUTENbHOrO CbipbsA. Tak:Ke 6blIM UCMOAb30BaHbI AaHHble COBCTBEHHbIX
Hay4HbIX MCCNEA0BaHMI NO aHANN3Y AUYPETUYECKUX CBOMCTB HEKOTOPbLIX BUAOB IEKAPCTBEHHOTO PACTUTE/ILHOTO CbipbA, A
TaKKe BblAENEHHbIX 13 HUX MHAMBUAYANbHbIX Belwects GeHONbHOW Npupoabl (MpocTbie peHonbl, dnasoHoUAb!).
Pe3ynbratbl. OnpefeneHo, 4YTo AWMypeTUYecKas aKTMBHOCTb OO/IbLUIMHCTBA MPUMEHAEMbIX JIEKAPCTBEHHbIX PACTEHWUIA
obycnoBNeHa TaKMMMK Tpynnamu BMONOTMYECKM aKTUBHbLIX COEAMHEHWN, Kak TepneHougbl (3dupHble macna (IM) u
CanoHuHbI), npocTtble deHonbl, GAaBOHOMABI M AHTPALEHNPOU3BOAHbIE, OTHOCALMECA K BTOPUYHBIM MeTabonuTam.
MokasaHo, 4TO MHOTME  pacTUTe/bHble  AMYPETUKM 06/1afaloT  COMyTCTBYHOLWMMM
NPOTUBOBOCMANNTENbHBIMW, AHTUMUKPOOHbBIMM, MNPOTUBOBUPYCHLIMW, AHTUTUCTAMUHHBIMU W APYTMMU CBOMCTBAMM,

HecmoTpAa Ha TO, 4TO

AKTyaNbHbIMM C TOYKM 3PEHUA STUONOTMK M NaToreHesa 3aboneBaHusA, LLesnecoobpasHo NCcNoNb3oBaHMe UX B cocTaBe cbopos
/IEKAPCTBEHHbIX PACTEHWUMA WU APYrUX KOMOMHUPOBAHHbLIX NEKAPCTBEHHbIX PACTUTE/IbHLIX NPenapaToB, YTO HaxXoAMTCA B
COOTBETCTBUM C 0OLLEMUPOBOM TeHAeHUMeN. B HacTosAwem ob63ope paccMOTpeHbl BUAbI NEKAPCTBEHHOMO PacTUTE/IbHOMO
Cblpbfi, KOTOpble MOryT ObiTb MEePCNeKTUBHbIM MCTOYHMKOM HOBbIX OUYPETUYECKUX JIeKaPCTBEHHbIX PaCTUTENbHbIX
npenapartos.

3aknoueHue. OnpegeneHo, 4YTO HambonblIMIK BKAAL B NPOABNEHWE AUYPETUYECKOW aKTUBHOCTU J1IEKAPCTBEHHbIX
pacTUTENbHbIX MPEnapaToB BHOCAT TeprneHouabl U GeHosbHble COeAMHEHWA, Cpeau KOTOPbIX 3HAYMMOE CTPYKTypHOoe
pasHoobpasne oTmeveHo 1A GNAaBOHOMAOB. YCTAHOBNEHO, YTO pPACTUTENIbHble AWYPETUKM MOTYT ABAATbCA KaK
OCHOBHbIM /1€KAPCTBEHHbIM CPEACTBOM, TaK M BCMOMOraTe/ibHbIM KOMMOHEHTOM B COCTaBe KaKoro-nnmbo npenaparta c
y4yeTom 0cobeHHOCTeil 3TMONOorMM U natoreHesa 3aboneBaHuA. OBOCHOBaHa TaKXe LenecoobpasHoCTb MCMNONb30BaHUA
/IeKapCTBEHHOTO PACTUTENIbHOIO Cbipbs, ObMajalowero aAvypetnieckum addeKkTom, B coctaBe CHOPOB /SieKapCTBEHHbIX
pacTeHuit n Apyrux KOMOMHUPOBAHHbBIX NPenapaTos, NPUMEHAEMbIX NPU e4eHUM 3a60N1eBaHUIN MOYEK U MOYEBbIBOAALLMX
nyTen.

Kniouesble cnoBa: pacTtuTeNbHble AWYPETUKM; AUYPETUYECKME JIeKapCTBEHHble npenapaTbl;
/IeKapCTBEHHOE PACTUTENbHOE Cbipbe; BUMONOrMYECKU aKTUBHbIE COeAMHEeHUA

Cnucok cokpatyeHui: JIPC — nekapcTBeHHoe pacTutenbHoe cbipbe; AL — 61Monornyeckm akTMBHas AobaBka K nuue; BAC —
6MONOrMYECcKN aKTUBHbIe coegunHeHus; JIT — nekapcTBeHHbIV npenapat; 3M — adupHble macna.

3abonesaHuA novek;

INTRODUCTION greatly from patient to patient [15-18]. In addition,

Medicinal plants used as sources of diuretics are
widely used in both scientific and folk medicine [1-4].
These drugs are used both in our country [5, 6] and
abroad [7-10]. The diseases of the human urinary system
are quite common and require special attention [11-14].
Moreover, the degree of severity of the disease, as well
as the nature of this pathology manifestation, differs
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kidney diseases are often accompanied by pathologies
of the heart and blood vessels [19-21], the nervous
system and endocrine diseases [22-25]. Therefore, a
necessary condition for successful treatment is the use
of a wide range of herbal diuretics, taking into account
the characteristics of the disease and the patient
population. It should be noted that herbal diuretics
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are most often prescribed to the elderly, children, and
women during pregnancy [6, 26-28].

It is important to emphasize that most types
of medicinal plant raw materials (MPRMs) used
to enhance diuresis also have some concomitant
effects, for example, anti-inflammatory, antimicrobial,
antispasmodic and other properties [6, 29-31]. All this
makes it possible to use diuretic plants for a wide variety
of diseases, especially chronic ones [32—-35]. It should
be noted that universal herbal diuretics with all the
above-mentioned properties do not exist. Therefore, it
is more expedient to use MPRMs with a diuretic action
not in the form of monophytotherapy, but as a part
of a combined drug, where the main diuretic effect is
complemented by anti-inflammatory, antimicrobial,
antiviral, antihistamine and other properties relevant
from the point of view of the etiology and pathogenesis
of the disease [26, 30, 36]. Therefore, it is advisable to
use aqueous extraction not from one type of a MPRMs,
but from a composition consisting of several plant
components, or a ready-made preparation of a plant
origin [30, 37-39].

However, along with diuretics of the plant origin,
there are drugs with a diuretic effect that are not
directly related to diuretics. E.g., these are medicinal
herbal preparations containing cardiac glycosides [40].
They include foxglove leaves (Digitalis L.), adonis herb
(Adonis vernalis L.), flowers, herb and leaves of lily of
the valley (Convallaria majalis L.), as well as some
other plants. These drugs are characterized by a
pronounced diuretic effect, which is not due to a
specific effect on the kidneys, but is a consequence
of the redistribution of the blood circulation in the
human body.

It should be also noted that diuretic plants
should be used not only for treatment, but also for
prevention [41-44]. At the same time, it should be
remembered that some types of MPRMs can have
an undesirable effect on the kidneys [45, 46]. The
examples of the nephrotoxic plant components in
biologically active food additives (BAFAs) have been
known for a long time. In review, only medicinal
plants that do not contain high concentrations of
toxic substances, have been considered [47—-49].

The diuretic effect of MPRMs may not be the main,
but concomitant effect. It should be noted that an
increase in diuresis is welcome in the case of the use
of many medicinal plants [5, 6, 50]. This is due to the
fact that an increased kidney function leads to the early
removal from the body of various, contributes to the
early onset of recovery [15, 21, 28]. An increased water
excretion helps to get rid of edema and accelerate
the healing process of soft tissues [6, 30, 35, 46].

In this review, medicinal plants that have a diuretic
effect, we will be considered. However, the presence of
this effect, in the authors’ opinion, will contribute more
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to the positive dynamics of various diseases treatment,
especially since the plants being considered, do not
contain such dangerous biologically active compounds
(BACs) as cardiac glycosides.

THE AIM of the study was to summarize and
systematize the literature data, as well as the results of
the carried out research in the field of medicinal plants
used as diuretics in the Russian Federation and abroad.

MATERIALS AND METHODS

During the search for this review article materials,
the abstract databases PubMed, Google Scholar,
ResearchGate scientific information network and
elibrary.ru were used. The search was carried out
according to the publications for the period from
2005 to 2023. The keywords were as follows:
herbal diuretics, diuretic drugs, kidney diseases,
types of MPRMs. Over 400 sources were found,
from the total, the articles on medicinal plants
with diuretic properties and containing terpenoids
and phenolic compounds were selected. The data
from the authors’ previous scientific research on the
analysis of the diuretic properties of certain types
of MPRMs, as well as individual substances of a
phenolic nature isolated from them (simple phenols,
flavonoids), were also reviewed.

RESULTS AND DISCUSSION

Medicinal plants with diuretic effect,

as well as their biologically active compounds

The diuretic activity of medicinal plants is due to
such groups of BACs as terpenoids (the components
of essential oils (EOs) and saponins), simple phenols,
flavonoids, anthracene derivatives (Table 1). The
greatest structural diversity of active substances
is observed in the group of flavonoids, which are
most often represented by derivatives of apigenin,
kaempferol and quercetin [51-54].

In the discussion of medicines, herbal diuretics
with a pronounced effect, such as buds and birch
leaves (Betula pendula Roth. (Betula verrucosa Ehrh.),
bearberry leaves (Arctostaphylos uva-ursi Spreng.)
and cranberries (Vaccinium vitis-idaea L.), juniper
cones (Juniperus communis L.), are primarily referred
to [52, 56, 68, 69]. These drugs, being effective herbal
uroantiseptics along with a diuretic effect, have a
pronounced antimicrobial effect. Birch buds and leaves,
as well juniper cones, contain EOs as the leading
group of BACs. In addition, birch buds and leaves
also contain flavonoids as the second group of active
substances [57]. Bearberry and cranberry leaves are
characterized by a high content of phenolic components
belonging to simple phenolic compounds, among which
arbutin dominates [52, 70, 71]. These drugs are more
often used as a part of compositions of MPRMs in
combination with other plant components [5, 6].
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Table 1 — Chemical formulas of the most important biologically active compounds
with diuretic activity and some of their herbal sources

Medicinal plant raw

Connection Chemical structure materials containing References
name .
this component
Terpenoids
(+)-Carvon
Dill fruits (Anethi [55]
graveolentis fructus)
oc-Pinene
Common juniper fruits
- (Juniperi communis  [56]
B-Pinene fructus)
a-Belulenol OH
Buds and leaves of
hanging birch and
fluffy birch Betulae [57]
B-Belulenol gemmae, Betulae
folia
HO
Saponins
Ursolic acid 30
Orthosiphon leaves
(Orthosiphonis [58}
staminei folia)
Simple phenols
Arbutin H
HO 0 Bearberry and
HO cowberry leaves
OH (Arctosta.phy'/os 52]
uvae-ursi folia,
Vaccinii

vitis-idaeae folia)

OH
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Medicinal plant raw

(ri:rr;r;ectlon Chemical structure materials containing  References
this component
1,3,6-trigalloyl H
glucose H
o) o _O
o OH
) .0 Common
0 Ho"" "OH bearberry leaves (52]
OH 0 of (Arctostaphylos
uvae-ursi folia)
HO H
OH
Flavonoids
Cyanine OH
(cyanidin-3,5-
diglucoside)
HO AN OH Cornflower blue
flowers (Centaureae  [59]
G cyani flores)
0O-Glc
O-Glc
Avicularin
Knotgrass herb
(Polygoni avicularis  [30, 60]
herba)
Apigenin
Horsetail herbs
(Equiseti arvensis [61]
herba)
Kaempferol OH
7 @
OH
OH O Canadian Goldenrod
Quercetin herbs (Solidaginis [62]

HO
96

canadensis herba)
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Medicinal plant raw
Chemical structure materials containing  References
this component

Chlorapigenin OH
HO O O Horsetail herbs
| (Equiseti arvensis [61]
herba)

Aerva Woolly herbs
(Aervae lanatae [63]
herba)

Connection
name

Tiliroside

Hyperoside OH

OH
HO O Birch leaves, St. John'’s
O wort herbs (Betulae  [57, 63]
folia, Hyperici herba)

Routine OH

Wild strawberries

leaves and fruits, St.

John’s wort herbs [63, 64]
(Fragariae vescae

folia, Hyperici herba)

Ononin

Plowed steelworm
roots (Ononidis [65]
arvensis radices)

OCH 3

Anthracene derivatives

Ruberitric acid O OH

o) European madder

Xyl-(6 <1)-Gle rhizomes and roots 54 6667
(Rubiae rhizomata et [54, 66, 671
radices)

0o
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Table 2 — Chemical formulas of some biologically active compounds of pharmacopoeial medicinal plant raw
materials promising for diuretics production

Name of
compound

Chemical structure

Medicinal plant

. References
raw materials

Simple phenolic compounds

Oregano A

Oregano herbs
(Origani vulgaris ~ [77]
herba)

Flavonoids

Luteolin

OH

Cynaroside

OH
0 O O
‘ OH
OH
I OH

|
o]
OH O

Melissa officinalis

herb, dandelion

officinalis herb

(Melissae [78, 79]
officinalis herba,

Taraxaci officinalis

herba)

Catechin

H
Glc

OH
HO O

o
T

Blood-red

hawthorn

fruits (Crataegi [80]
sanguinea

fructus)

2"’-0O-vitexin
rhamnoside

Blood-red
hawthorn
leaves (Crataegi
sanguinea folia)

[81, 82]

Tilianin

Common tansy
flowers (Tanaceti  [83]
vulgaris flores)

Narcissin

HO

O - Glc -O-Rha

Calendula
officinalis flowers
(Calendulae
officinalis flores)

(84]
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Table 3 — Chemical composition of non-pharmacopoeial MPRMs promising
for diuretics production

Type of medicinal

Medicinal plant . Chemical composition References
plant raw materials
Blood-red hawthorn Flavonides: vitexin, 2”’-O-rhamnoside of vitexin,
(Crataegus sanguinea Pall.) Leaves quercetin, hyperoside, trifolin [80-82]
g g ’ Phenylpropanoids: caffeic acid
. . Phenylpropanoids: caftaric acid, chlorogenic acid,
Medicinal dandelion Herb caffeic acid [79, 93]

(Taraxacum officinale Web.)

Flavonoids: luteolin, cynaroside, etc.

Blessed milk thistle
(Silybum marianum (L.) Gaertn)

Phenylpropanoids:
Herb p-coumaric acid, caffeic acid, chlorogenic acid [89]
Flavonoids: apigenin

Herbal diuretics also include horsetail (Equisetum
arvense L.) and knotgrass herb or door-weed (Polygonum
aviculare L.) [60, 61]. These two types of MPRMs,
along with flavonoids, contain silicic acid derivatives.
Medicinal preparations based on horsetail and
knotweed, have a diuretic effect and contribute to
the loosening and excretion of renal calculi in the
treatment of a kidney stone disease. It is advisable to
include them in diuretics to harmonize the therapeutic
effect. It is also desirable to include fruits of fragrant
dill (Anethum graveolens L.) in diuretic compositions of
medicinal plants, which are pronounced urospasmodic
and nephrolytic agents [55]. The fruits of the garden
dill should be included in the compositions intended for
the treatment of a kidney stone disease. Aqueous
extracts based on kidney tea leaves (Orthosiphon
stamineus Benth.), cornflower flowers (Centaurea
cyanus L.), Aerva woolly herbs (Aerva lanata Juss.),
leaves and fruits of wild strawberries (Fragaria vesca L.)
and roots of field stalks (Ononis arvensis L.), are also
used as herbal diuretics [30, 58, 59, 64]. Diuresis is
characteristic of Chinese tea leaves (Thea sinensis L.) due
to the presence of flavonoids (catechin, etc.), as well as
alkaloids (caffeine) [72]. The shoots of dicolor Lespedeza
(Lespedeza bicolor Turcz.), a Canadian goldenrod herb
(Solidago canadensis L.), rhizomes and European madder
roots (Rubia tinctorum L.) are used to obtain ready-made
medicines [54, 62, 73]. Being diuretics, these drugs
contribute to a better excretion of nitrogen metabolism
products (urates), as well as phosphates, and in some
cases even oxalates from the human body with the
kidneys [6, 51, 74].

Plant raw materials with diuretic effect

in compositions of domestic medicines

Oral drops “Urolesan” (ART-FARM, Russia) contain
a Siberian fir needles oil, a peppermint oil, a liquid
extract of wild carrot seeds, a liquid extract of common
hop coplodia, a liquid extract of wild marjoram, castor
seeds oil [75]. This drug has antispasmodic and anti-
inflammatory effects. It is most often prescribed in
the treatment of a kidney stone disease with stones of
a different chemical nature. Similar in composition to
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the drug “Urohol” (VIFITECH, Russia), it is also intended
for the treatment of various urological diseases in
humans. The combined drug “Marelin” (VIFITECH,
Russia) is intended for the treatment of a kidney stone
disease [73]. In its composition, it contains an extract
of rhizomes with madder roots, an extract of Canadian
goldenrod, an extract of horsetail, cardiac glycosides
of lily of the valley and kellin. “Marelin” is available in
tablets for the oral administration. The preparation of
“Madder roots extract” is also produced in tablets as
diuretic and antispasmodic agents [54]. It should be
noted that madder roots preparations are advisable
for the treatment of a kidney stone disease with the
formation of phosphate stones. The solution for the
oral administration of “Lespefril” (VIFITECH, Russia)
and “Lespeflan” (Dalkhimpharm, Russia) is obtained
on the basis of bicolor lespedecia with the addition
of the anise fruit EO. Both drugs have a hypo-azotemic
effect [37]. The tablet preparation of “Bearberry
extract” (VIFITECH, Russia) contains an extract from
the leaves of bearberry and is intended for the use
as a diuretic and uroantiseptic drug [52].

As diuretics in our country, “Birch buds”
(Krasnogorskleksredstva,  Russia), “Birch  leaves”
(Krasnogorsklex means, Russia), “Bearberry leaves”
(Krasnogorskleksredstva, Russia), “Lingonberry leaves”
(Krasnogorskleksredstva, Russia), “Juniper fruits”
(Krasnogorsklex means, Russia), “Horsetail field
grass” (Krasnogorskleksredstva, Russia), “Mountain
bird (knotweed) grass” (Krasnogorskleksredstva,
Russia), “Dill fragrant fruits” (Krasnogorskleksredstva,
Russia), “Orthosiphon staminate (Kidney tea) leaves”
(Krasnogorskleksredstva, Russia) and “Aerva woolly
herbs” (Krasnogorskleksredstva, Russia) [70].

The collections based on MPRMs, are also
used. The composition of the collection “Brusniver”
(Krasnogorskleksredstva, Russia) includes leaves of
cranberries, St. John’s wort herb, rosehip fruits, bur-
marigold. The collection of urological “Phytonephrol”
(Krasnogorskleksredstva, Russia) is also used [74, 76].
It contains bearberry leaves, marigold flowers, fragrant
dill fruits, rhizomes and roots of Siberian ginseng,
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peppermint leaves. In the authors’ opinion, these
charges are not fully optimal in terms of the composition
of the components. The collection of “Brusniver” can
be supplemented with antispasmodic and nephrolytic
components. In the collection of “Phytonephrol”, the
presence of rhizomes and roots of Siberian ginseng,
the BACs of which are poorly extracted by water, is
not entirely clear.

It should be noted that these drugs do not cover
the entire range of prescriptions for the excretory
system diseases. It can be also concluded that the effect
of diuretics used in our country is primarily due to
terpenoids, simple phenolic compounds, flavonoids and
anthracene derivatives [6, 30, 52, 54].

Plant raw materials with diuretic effect

in the compositions of foreign medicines

In the treatment of various pathologies of the kidneys
and urinary tract, the drug “Kanefron N” (Bionorica CE,
Germany) is used [32, 37]. These medicines are available
in a solution and tablets. “Kanefron N” contains an
extract of the herb of the golden thousandth, leaves of
rosemary and the root of the medicinal lovage. It should
be noted that only the herb of the golden thousandth is a
pharmacopoeial raw material in the Russian Federation,
and it is used in the treatment of appetite disorders. All
three types of raw materials included in the preparation
contain EOs. The drug “Cystone” (Himalaya Drug Co.,
India) can be also used in the treatment of kidney
stones [44]. It consists of extracts of flowers of
dicotyledonous stalk, an extract of saxifrage stems, an
extract of madder cordial stems, an extract of rhizomes
of filmy sativa, an extract of rough strawflower, an
extract of the aboveground part of Onosma polychroma,
an extract of the whole vernonia ashy plant, as well
as steam-treated extracts of the aboveground part of
basil, horse bean seeds, fruits of the creeping anchor, a
whole plant of fragrant swamp mallow, a whole plant of
horsetail and teak seeds. All types of MPRMs, with the
exception of horsetail, are not pharmacopoeial in our
country. Phytolysin paste (Herbapol Warsaw, Poland) is
also often used per os [35]. It contains condensed extracts
of European goldenrod, horsetail, bird’s knotweed grass,
creeping wheatgrass rhizomes, birch leaves, fenugreek
seeds, parsley roots, lovage roots. At the same time,
the rhizomes of creeping wheatgrass, parsley roots and
fenugreek seeds are not used in the Russian Federation.
This preparation also contains EOs of sweet orange,
clary sage and peppermint. The drug Lespenefril (USB
Helskea, France) is obtained from the aboveground
part of the head lespedecia with aniseed oil [37]. This
drug is available in the form of an oral solution.

It should be noted that diuretic medicines
manufactured abroad contain extracts of MPRMs,
the chemical composition of which is not fully known.
The vast majority of these drugs are not included
in the Russian Pharmacopoeia. The diuretic
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effect of MPRMs, which is the main one for
diuretic drugs of a foreign production, is mainly
due to terpenoids, flavonoids and anthracene
derivatives [29, 37, 44, 49].

Promising medicinal plants and MPRMs

for new diuretic drugs production

Diuretics of the plant origin should be used not
only in the treatment of the cardiovascular system
diseases [53]. It is possible to use herbal diuretics in
the treatment of liver and metabolic diseases [22, 24,
85]. Diuretics of the plant origin should be prescribed
for the treatment of certain bronchopulmonary
diseases, especially in cases where patients are
prescribed copious drinking for medicinal purposes [13].
Herbal diuretics will also be useful in the treatment
of musculoskeletal diseases, skin diseases and
in neurological practice [24, 86]. It should be
noted that most of the herbal diuretics contribute
to the preservation of potassium in the
body [6, 78, 79].

Consequently, in some cases, diuretic medicinal
plants act as the main or specific component of
treatment, in other cases — as a symptomatic remedy,
complementing and harmonizing the main treatment
with a number of concomitant pharmacological
effects, including anti-inflammatory, antimicrobial,
litholytic, etc. In the world medical practice, diuretic
properties are noted in medicines from many medicinal
plants, such as St. John’s wort herb (Hypericum
perforatum L.) and Melissa officinalis herb (Melissa
officinalis L.) [78, 87]. Both types of raw materials
contain flavonoids: hyperoside and rutin are found in
the herb of St. John’s wort, and cinaroside in the herb
of melissa officinalis (Tables 1, 2).

The diuretic activity of blood-red hawthorn
(Crataegus sanguinea Pall.), tansy flowers (Tanacetum

vulgare L.) flowers and fruits, calendula flowers
(Calendula  officinalis L.), blueberry (Vaccinium
myrtillus L) fruits and shoots were also

studied [82-84, 88]. A diuretic activity was also detected
in the BAC of the oregano herb (Origanum vulgare L.) —
oreganol A [77]. Diuretic properties were also noted
in the raw materials of some non-pharmacopoeial
raw materials: blood-red hawthorn (Crataegus
sanguinea Pall.) leaves, dandelion herbs (Taraxacum
officinale  Web.), milk thistle herbs (Silybum
marianum (L.) Gaertn.) (Table. 3) [79, 82, 89].

In the study of oreganol A from the oregano herb
at a dose of 0.5 mg/kg, an increase in diuresis was
noted by 73% in 4 h of the study and by 47% in 24 h
of the study. There was also an increase in
creatininuresis by 47% in 24 h of the study [77].

In the diuretic activity study of the extracts based on
blood-red hawthorn flowers and fruits, it was shown that
the infusion of blood-red hawthorn flowers 100 pl/kg
for 4 h, contributed to a significant increase in diuresis
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by 28%, in Na uresis by 62%, in K uresis by 93% and
in creatinineuresis by 70%, while in 24 h, the same drug
increased diuresis by 48%, Na uresis by 91%, K diuresis
by 74%, creatinine diuresis (by 69%). A decoction
of blood-red hawthorn fruits at a dose of 100 ul/kg
caused an isolated significant increase in creatinine
clearance by 52% in 4 h of the experiment. In the
24 h of the experiment, the same drug significantly
stimulated the excretion of water by 48%, sodium by
78% and potassium by 53%. In addition, a thick extract
of blood-red hawthorn fruits had a diuretic effect.
It was also established that in 24 h, the intragastric
administration of a thick extract of blood-red
hawthorn fruits at a dose of 20 mg/kg significantly
stimulated diuresis by 58%, Na uresis by 42%, potassium
diuresis by 25% and creatinine diuresis by 48% in
the experimental group compared with the aqueous
control [80-82]. At the same time, the flowers and
fruits of the blood-red hawthorn contain flavonoids
and are used in modern medical practice as cardiotonic
agents [80].

Tansy flowers contain terpenoids (thujone, thujol),
flavonoids (tilianin, acacetin, cosmosiin, apigenin) and
phenylpropanoids (chlorogenic acid). They are used
to obtain the drug “Tanacehol” (VILAR Pharmaceutical
Center, Russia), as well as collections of MPRMs
“Phytohepatol” (Krasnogorskleksredstva, Russia)
(Choleretic collection No. 3). Tansy flowers have a
choleretic effect and are used in the complex therapy
of liver and gallbladder diseases. The developed drug
“Tansy of flowers syrup” at a dose of 50 pl/kg has the
ability to increase diuresis by 49%, Na uresis by 62%,
potassium diuresis by 40%, and creatinine diuresis
by 25% [83, 90].

Blueberry fruits contain tannins, have an astringent
effect, and can also serve as a source of vitamins and
anthocyanins. Blueberry fruits can be used fresh and
dried. Fresh fruits can be a source of juice. Juice and
an infusion of dried fruits at a dose of 50 ml/kg in the
experiment increases diuresis by 49%, sodium diuresis
by 76%, potassium diuresis by 44% in 4 h of the
experiment, as well as diuresis by 85% in 24 h of the
experiment. At the same time, blueberry shoot extract
obtained with 70% ethyl alcohol in a similar dose
increases a renal excretion of water in 4 h (62%) and
24 h (59%) of the experiment [88, 91].

Calendula officinalis flowers contain carotenoids
and flavonoids and are used primarily as an external
remedy with anti-inflammatory and wound healing
effects. Less often, calendula flowers are used per
os as a part of urological and choleretic collections
of MPRMs. A calendula flowers tincture obtained
with 70% ethyl alcohol at a dose of 50 ul/kg increases
diuresis by 75%, Na uresis — by 81%, K uresis —
by 59%, and creatinine by — 35% in 4 h of the
experiment. Herewith, in 24 h, only diuresis increased
by 27% and Na uresis by 39% [84].
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In the authors’ opinion, the types of MPRMs that
are not currently pharmacopoeial, however, are also
noteworthy and very promising. Blood-red hawthorn
leaves are currently not a pharmacopoeial MPRM
(Table 3). It was also noted that an alcohol-aqueous
blood-red hawthorn leaves extraction at a dose of 100
ul/kg in 4 h of experience, contributed to a significant
increase in diuresis by 20%, Na uresis by 38% and
K uresis by 77%. Herewith, in 24 h of the experiment,
the extraction of blood-red hawthorn leaves led to an
increase in the renal excretion of water by 29%, sodium
by 30% and creatinine by 36% relative to the control
parameters, which indicates the presence of diuretic
and saluretic effects [82]. In addition, the present
studies show that the thick extract obtained on the basis
of flowering shoots of blood-red hawthorn at a dose
of 10 mg/kg, increased creatinine by 67% in 4 h and by
35% in 24 h of the study [81]. It should be noted that
hawthorn leaves contain flavonoids [81, 82, 92].

In the medical practice of the Russian Federation,
dandelion roots are used as a digestive aid, as well as a
choleretic and appetite-inducing bitterness.
A dandelion herb containing flavonoids and
phenylpropanoids is currently not used, although
it can be used for food purposes. It was shown that
a dandelion herb tincture, obtained on 70% ethyl
alcohol, administered to animals at a dose of
50 ml/kg increased diuresis by 63%, Na uresis by 111%
and potassium diuresis by 37% for 4 h of the study.
Herewith, the same drug had a significant increase
in diuresis by 38% and creatinine clearance by 34%
for 24 h of the experiment [79, 93].

Blessed milk thistle (Silybum marianum (L.) Gaertn.)
contains flavolignans and a fatty oil. On the basis
blessed milk thistle fruits, medicines with both
hepatoprotective and choleretic activities are obtained.
The blessed milk thistle herb containing flavonoids and
phenylpropanoids is currently not used. At the same
time, it was shown that the infusion of the blessed milk
thistle herb increases diuresis by 20%, sodium diuresis
by 43% and potassium diuresis by 38% in 4 h. The same
drug increased diuresis by 28% in 24 h, and sodium and
potassium diuresis by 34%. In the authors’ opinion, the
diuretic effect of the blessed milk thistle herb could
harmoniously complement the hepatoprotective effect
of the fruits of the same plant when obtaining complex
preparations based on them [89].

Thus, it can be noted that there are many types
of MPRMs that have a mild diuretic effect. The leading
group of active substances in most of the promising
types of MPRMs are flavonoids [94, 95], as well as
terpenoids [96]. All the types of raw materials listed
by the authors, can further become the basis for
the creation of domestic effective medicines with a
diuretic effect.
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CONCLUSION

MPRMs and preparations based on them with a
diuretic effect, are important means for the treatment
of kidney and urinary tract diseases, as well as many
concomitant diseases. The diuretic effect of herbal
diuretics is due, most often, to the content of the
substances of terpene and phenolic nature, among
which flavonoids are of particular importance.

A huge structural diversity of BACs of medicinal
plants, as well as the combination of various active

substances in each particular plant, as a rule,
provides not only the main diuretic effect, but also
such effects as anti-inflammatory, antimicrobial,
antispasmodic and others that contribute to achieving
a therapeutic effect. The severity of the disease,
as well as the nature of the pathology of the urinary
system, differ greatly from patient to patient. This
indicates the necessary to pay attention to the
issue of creating new effective domestic herbal
diuretics.
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