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Urolithiasis is the formation of calculi or
concrements (kidney or urinary stones) in
kidney and efferent urinary passages, often
associated with typical spastic pain at-
tacks. In industrialized countries such as
Western Europe, the prevalence is above
10% and the recurrence rate is up to 50%,
occurring more frequently in men than in
women. Thus, urolithiasis has an impor-
tant economic effect on healthcare systems
(34, 37, 38, 45).

The main metabolic anomaly in idiopathic
calcium urolithiasis is hypercalciuria,
which is present in 30–40% of patients (17,
19, 29, 33). Another risk factor of stone for-
mation is urinary oxalate. Citric acid is able
to form complexes with calcium in urine,
thereby decreasing the Ca-concentration. It
also inhibits spontaneous and heterogenic
nucleus formation of calcium oxalate. Un-
der physiological conditions >50 % of uri-
nary ionized calcium is bound by citrate in

the body. Analytical investigations revealed
that stone formers possess a low (de-
creased) level of urinary citrate, resulting in
an increased urinary Ca-level (13, 27, 41).
Idiopathic calcium urolithiasis is found in
approx. 70–80% of patients with an age
range between 30 and 50 years (9, 12, 24,
30, 32).

Therapy or prevention of urolithiasis de-
pends on size of stones, their location in
the urinary tract, etiology of stone forma-
tion and stone composition. Smaller con-
crements and stones might be treated
sufficiently with lifestyle measures and
medical treatment, whereas bigger stones
require procedures such as extracorporeal
shock wave lithotripsy (ESWL), ureteros-
copy (URS), or percutaneous nephrolitho-
tomy (PNL) (39).

Why should we look for
herbal therapies?
Especially with the mechanistic therapies
the probability of recurrent urolithiasis is
high, as the underlying causes are not ad-
dressed. Also standard pharmacological
agents such as thiazides have disadvan-
tages in the sense of adverse effects and
tolerability (39).

Therefore, traditional herbal therapies are
considered being an alternative in the pri-
mary and secondary long-term prophylax-
is and treatment of stone formation in pa-
tients with high risk of lithogenesis. But-
terweck and Khan (10) concluded in a re-
view on published data, that results from in
vitro, in vivo and clinical studies reveal that
herbal medicinal products could be useful
as either an alternative or a complementa-
ry therapy in the management of urolithi-
asis. They identified data suggesting possi-
ble mechanisms (mode) of action including
an increased excretion of urinary citrate
and decreased excretion of urinary calcium
and oxalate.

Overall, a goal of herbal therapy should in-
clude a reduction of lithogenetic urinary
factors in addition to an increase of diure-
sis.

Effects of the study medication
The herbal combination product
Canephron® N, available on the market
since more than 35 years, has diuretic,
spasmolytic, anti-inflammatory, antimi-
crobial and nephroprotective effects (1, 4,
8, 14, 15, 16, 18, 21, 22, 23, 26, 31, 40, 43,
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44). In Uzbekistan it is approved as herbal
medicinal product for sole or adjuvant
treatment of acute and chronic infections
of urinary bladder (cystitis) and kidneys
(pyelonephritis), for chronic non-infec-
tious diseases of the kidneys and for pre-
vention of (recurrent) urolithiasis.

Efficacy and safety
Efficacy and safety have been investigated
in several studies (5, 6, 7, 20, 25, 28, 42).
Most of these studies included patients
with urinary tract infections, but some of
them involved also patients with
nephrolithiasis or urolithiasis. Hitherto al-
ready 3 studies have been conducted in
Uzbekistan, all revealing clinically relevant
effects in patients with urolithiasis: Alyaev
et al. (2) enrolled 48 women with chronic
cystitis and urolithiasis, Chernenko et al.
(11) enrolled 135 patients with urolithiasis
after surgical removal (n = 31), ESWL (n =
32) and patients with uric hyper-crystal-
luria (n = 47) and Amosov et al. (3) per-
formed early post-operative metaphylaxis
in 79 patients after ESWL. At the end of the
therapy documentation most patients re-
ported partial or complete relief from
dysuric complaints including decreased or
absent pain previously existing in the renal
region.

About the preparation
The aim of our study was to gain informa-
tion on urinary risk factors and activity of
stone formation in patients with idiopath-
ic calcium urolithiasis during treatment
with Canephron® N. The preparation con-
tains in 100 g of the liquid 29 g of an aque-
ous-alcoholic extract (extracting agent
ethanol 59% by volume) of 0.6 g Centaurii
herba (Common Centaury herb), 0.6 g Lev-
istici radix (Lovage root) and 0.6 g Ros-
marini folia (Rosemary leaves).

Methods

The open uncontrolled prospective study
was conducted at the Urologic Clinic of
Tashkent Postgraduate Medical Education
Institute. From a collective of more than
250 patients with calcium urolithiasis vis-
iting the urologic clinic, patients with un-
complicated idiopathic calcium urolithiasis
were selected and asked for study partici-

pation as outpatients. In all 50 patients
agreed to the study participation and gave
written consent. The patients were diag-
nosed according to the 3 types of calcium
urolithiasis: So (first-time stoner without
residual stone or fragments), Sres (first-
time stoner with residual stone or frag-
ments), and Rmo (recurrent stone former
with mild disease and without residual
stone(s) or fragments (36). The study was
approved by the local ethics committee.

In a first setting (group 1) 32 adult patients
(mean age 36.2 ± 2.8 years) suffering from
idiopathic calcium urolithiasis were in-
cluded and treated with the herbal combi-
nation for 2 months in the winter period
2008/2009. The second setting (group 2)
includes 18 calcium urolithiasis patients
(mean age 36.6 ± 3.3 years), treated for 4
months in the period winter 2009/spring
2010. Each study part included a follow-
up investigation 1 month after discontinu-
ation of herbal therapy.

All patients were exclusively treated with
Canephron® N at a daily dose of 3�50 drops.

Each participant was given verbal and
written instructions about study and
method of urine collection. Diuresis was
determined by patients themselves with
diaries on daily urine volume; patients
with improper collection of urine were
excluded. They also were instructed to re-
main with their usual diet and to avoid any
medical therapy with effects on diuresis.
The daily fluid intake of every patient (via
diary) was also taken into consideration.

Indices of the rate of crystalluria (CU, as a
function of the CaOx molar product and uri-
nary citrate concentration in mmol/l) and

ionic activity index of CaOx – Ap(CaOx)
were used as criteria for stone formation ac-
tivity. The Ap[CaOx] index was derived with
the formula Ap[CaOx] index = 1.9 x Ca 0.84 �

Citr –0.22 � Mg –0.12 � urinary volume –1.03

(Ca, Mg, Ox, and Citr expressed in µmol/24
h, urinary volume in litre) according to the
EAU (35). Further parameters were daily di-
uresis (ml/24 h), urinary pH and urinary ex-
cretion of calcium (Ca; µmol/24 h), magne-
sium (Mg; mol/l), oxalate (Ox; mg/100 ml)
and citrate (Citr; µmol/l).

For the evaluation of tolerability, patients
were asked at each follow-up visit for the
occurrence of adverse events.

The outcome of all parameters was evalu-
ated by descriptive statistics. Statistical sig-
nificance was evaluated exploratively on
the 5% level compared to baseline; primary
and secondary outcome parameters had
not been defined before starting the study.

Results

Ap[CaOx]-Index
In group 1 the factor Ap[CaOx] as index for
the risk of stone formation was decreased
significantly (p<0.05) as compared to the
baseline within 4 weeks of therapy and re-
mained decreased after a further month of
treatment. It was still decreased one month
after therapy discontinuation. During the 4
month therapy (group 2) the index de-
creased until the 4-month visit, it was still
below baseline 1 month after discontinua-
tion (Fig. 1).

Rate of crystalluria (CU)
In group 1 there was a remarkable decrease
of the rate of crystalluria (function of the
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Fig.1: Risk index AP(CaOx) for stone formation. Group 1: 2 months treatment with Canephron® N
and 1 month follow-up; group 2: 4 months treatment and 1 month follow-up.
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CaOx molar product and urinate citrate
concentration in mmol/l): the effect found
after 1 month of therapy was further in-
creased after the second month of treat-
ment. At the follow-up visit 1 month after
the end of therapy it still was below base-
line. In group 2, there was a continuously
decrease of CU during the first 3 months
followed by a slight increase within the last
month of therapy and a strong return near-
ly to baseline at 1 month of follow-up
(Fig. 2).

Diuresis
In both groups there was a remarkable
increase of diuresis already 1 month after
therapy onset, with a drop to baseline
(group 1) or in direction of baseline (group
2) after one further month. In group 2, the
prolonged treatment again favoured
diuresis. After discontinuation of treat-
ment diuresis was reduced in both groups
(Fig. 3).

Laboratory parameters
In both groups, during herbal therapy the
pH shifted to more alkaline values and re-
mained elevated during therapy. After dis-
continuation of treatment pH dropped to
baseline values again (Fig. 4).

Tables 1 and 2 list the effects of the herbal
therapy on further parameters relevant for
urolithiasis. In both groups urinary calci-
um, oxalate and citrate decreased, whereas
magnesium was elevated. A small sus-
tained effect was seen nearly for all of these
parameters 1 month after therapy discon-
tinuation. Presumably the small samples

are the reason that only some of these
parameters at distinct time points were
changed significantly.

Tolerability
In both study settings the administration of
Canephron® N revealed an excellent tolera-
bility. The patients did not report any
therapy-related adverse reactions.

Discussion

Both study parts revealed a remarkable and
increasing effect with respect to the

Ap[CaOx]- und CU-indices of lithogenesis.
After cessation of therapy, the Ap[CaOx]-
index remained almost decreased at the
follow-up after 1 month. The CU-index was
in the baseline range after 1 month of
therapy cessation.

The results of both studies revealed a
strong effect on diuresis within 1 month of
therapy, which is considered to be remark-
able, as the therapy was initiated to expel
concrements in the urinary tract. In group
1, this enhancement disappeared until the
visit after 2 month and dropped below
baseline value, while in group 2 diuresis re-
mained elevated with a second peak at the
3-month visit. In this group diuresis re-
mained elevated, even in the month after
the end of therapy. The differences of the
effects on diuresis between both studies
cannot be explained so far.

In healthy individuals on normal diet, uri-
nary pH ranges between 4.6 and 7.5, de-
pending on the amount of ingested animal
proteins and vegetables. In patients with
calcium oxalate urolithiasis (as enrolled in
our study), urine pH should be elevated to
prevent the risk of lithogenesis. In both
study cohorts, during the use of the herbal
medicinal preparation the pH shifted to

40
0

50

60

70

80

Cr
ys

ta
llu

ria
CU

90

100

Month after therapy initiation
1 2 3 4 5

Group 1
Group 2

Fig.2: Effects on rate of crystalluria in group 1 (2 months of therapy) and group 2 (4 months of therapy)
and after 1 month of follow-up.
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Fig.3: Effect on diuresis (ml/24 h) in group 1 (2 months of therapy) and group 2 (4 months of therapy),
and after 1 month of follow-up.
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Fig.4: Effect on pH-value in group 1 (2 months of therapy) and group 2 (4 months of therapy),
and 1 month of follow-up.
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more alkaline values significantly as com-
pared to baseline.

Overall, our study confirmed previous re-
sults seen in studies conducted in Uzbek-
istan in patients with urolithiasis (2, 3, 11).

In our studies the excretion of calcium, ox-
alate and citrate decreased more or less
during therapy, and was paralleled by an
increase of magnesium excretion. Compar-
ing both studies obviously the extended
therapy duration results in a prolonged re-
taining of salt excretion. Urinary magne-
sium can prevent urinary stone formation,
being at the same time a complex former
and an inhibitor of stone formation. In both
study parts magnesium excretion was in-
creased and remained on elevated levels
even at until the follow-ups.

Regarding the multifactorial pathogenesis
of stone formation, the herbal combination
Canephron® N seems to be able to effect
more than one condition in (calcium)
urolithiasis. In comparison to the 2-month
treatment, a prolongation of therapy to 4
months showed a reliable further decrease
in calciuria and oxaluria. After discontinu-
ation of the 4-month treatment, calcium
and oxalate excretion remained lower as

compared to baseline as was seen in the 2-
month course of therapy.

After end of therapy, diuresis was higher in
comparison to baseline in both study
groups. Such a prolonged diuretic effect is
characteristic for herbal diuretics and has
been proposed numerously. To achieve a
sustainable increase of diuresis in patients
with urolithiasis it might be indicated to
conduct therapy in intervals, with some
distinct breaks in between. This additional
positive effect suggests a repeated therapy
after a period of cessation, which might im-
prove the efficacy and definitely reduces
therapy costs.

Based on the results of our study, long-
term administration of the herbal prepara-
tion seems to affect several marked factors
promoting stone formation. Such a multi-
factorial influence might be relevant for the
prophylaxis of recurrences of urolithiasis.
We therefore recommend an interval
therapy with Canephron® N in patients
with calcium urolithiasis of all types.

The efficacy of Canephron® N should be
evaluated upon prolongated follow-up of
the results of metaphylaxis. As uncon-
trolled studies have limitations, it would be

interesting to confirm the results in further
studies in order to gain more details about
the relevance and meaning of the effects of
Canephron® N in patients with lithogene-
sis. Under the settings and conditions of
our study, we consider the study results as
very promising.
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ZUSAMMENFASSUNG
Wirkungen des pflanzlichen Kombinationsarzneimittels Canephron® N auf Risiko-
faktoren der idiopathischen Kalziumurolithiasis in einer offenen Studie
Ziel der Studie war es, die Wirkungen von Canephron® N auf Risikofaktoren der
Steinbildung zu untersuchen. Das bewährte Präparat enthält Auszüge aus Centaurii
herba, Levistici radix und Rosmarini folium. Patienten mit umkomplizierter Kalzium-
urolithiasis wurden über 2 (n = 32) bzw. 4 Monate (n = 18) mit Canephron® N
behandelt. Es resultierte ein nahezu kontinuierlicher Rückgang der Marker im Harn
für die Steinbildung wie das Aktivitätsprodukt Ap[CaOx] und die Rate der Kristall-
urie; parallel nahmen Diurese und pH-Wert des Harns zu. Diese Parameter waren
nach der 4-monatigen Therapie stärker verbessert als nach der 2-monatigen. Uner-
wünschte Wirkungen wurden nicht beobachtet. Wir bewerten das pflanzliche Kom-
binationsarzneimittel als vielversprechenden Wirkstoff für Patienten mit Risikofak-
toren der idiopathischen Kalziumurolithiasis. Die Ergebnisse rechtfertigen weitere
klinische Forschung.

Kalzium, Urolithiasis, Canephron® N, pflanzliches Arzneimittel, Risikofaktoren,
offene Studie
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