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Urolithiasis and Phytotherapy

F. GRASES, G. MELERO, A. COSTA-BAUZÁ,
R.PRlliTO, J.G.MARCH

Department of Chemistry, University of Balearic Islands,
Palma de Mallorca, Spain

(Accepted January 12, 1994)

The effects of se ven plants with suspected application to prevent and treat
stone kidney formation (Verbena officinalis. Lithospermum officinale, Taraxacum
officinale. Equisetum arvense. Arctostaphylos uva-ursi. Arctium lappa and Silene
saxifraga) have been studied using female Wistar rats. Variations of the main uro
lithiasis risk factors (citraturia, calciuria, phosphaturia, pH and diuresis) have been
evaluated. It can be conc1uded that beneficial effects caused by these herb infusions
on urolithiasis can be attributed to some disinfectant action, and tentatively to the
presence of saponins. Specifically, so me solvent action can be postulated with
respect to uric stones or heterogeneous uric nucleus, due to the basifying capacity of
some herb infusions. Nevertheless, for all the mentioned beneficial effects, more ef
fective and equally innocuous substances are well known.

Introduction

Depending on the irregularity different kinds of renal calculus can be
formed, calcium oxalate, calcium phosphate and uric acid being the most pre
valent. Calcium oxalate calculus can be formed either from hyperoxaluric
andJor hypercalciuric conditions, or from normocalciuric and normooxaluric
conditions and low inhibitory concentrations (mainly citrate) andJor in the pre
sence of promoters, mainly heterogeneous nucleants (uric acid, calcium phos
phates, etc.) [1, 2]. Calcium phosphate calculus can be formed at high urinary
pH values, or in the case of urines infected by ureolytic bacteria, since an in
crement in ammonium ion concentration and the corresponding basifying ef
fect are produced [3, 4]. Uric acid calculus can be formed in low urinary pH
conditions when high quantities ofuric acid are excreted [5,6].

Several herb infusions have been proposed for prevention and treatrnent
of kidney stones [7, 8]. Nevertheless, in general, no indications are reported
conceming the types of calculus to be treated in such a way. Verbena officinalis,
Lithospermum officinale. Taraxacum officinale, Equisetum arvense. Arcto
staphylos uva-ursi, Arctium lappa and Silene saxifraga have been selected in
order to study their effects on the main urinary parameters related to stone for
mation (calciuria, pH, diuresis, creatinuria and citraturia) since their administra
tion was recommended for kidney stone diseases.

VSP, Utrecht
Akadémiai Kiadó, Budapest



508 Grases et al.: Urolithiasis and phytotherapy

Material and methods

Treatment and sample cal/ectian

Each herb study was carried out with a group of twelve female Wistar rats.
The animals were housed in collective cages (four animals per cage) in a temper
ature and humidity controlled room (21±1 °C, 50% relative humidity) with a
12-hour on-off light cycle (08.00-20.00 h), and ingested chow and tap water ad
libitum from the 25th day of life. A standard cornmercial diet (UARA03, Pan
lab, Barcelona, Spain) containing proteins (24%), lipids (4%), carbohydrates
(58%), Brand (cellulose) (3.5%), minerals and vitamins (6%) (calcium 8 glkg,
magnesium 2 glkg) and having a caloric value of 3400 callkg was used to feed
the rats during the experimental periodo When the animals were 90 days old,
they were placed in individual metabolic cages (Tecniplast, Gazzada, Buggug
giate, Italy), the food administered was in powdered form in order to avoid urine
contamination, and tap water was replaced by an infusion of the studied herbs.
Infusions were prepared by mixing weighed amounts of the herb with boiling
tap water for 15 minutes and filtering (Table 1). After 12 days, two 24-hour urine

Table 1

Plants studied and amOllllts used lo prepare infusion

Plant

Verbena oiJicinalis (Herba verbenae)
Lithospennum oiJicinale (Herba lithospenni)
Taraxacum oiJicinale (Radix taraxaci)
Equisetum arvense (Herba equiseti)
Arctostaphylos uva-ursi (Folium uvae-ursi)
Arctium lappa (Radix barbanae)
Silene saxifraga (Herba saxifragae)

AmOlU1t

(gil)

3
3
4
3
3
3
3

samples were collected and the 24-hour drunk volume was measured. The first
24-hour samples were only used to measure urine volume and pH (absence of
germ contamination was verified by means of the nitrite determination test).
The second 24-hour samples were collected over 1 mI of 6 M hydrochloric
acid. The urine volume was newly measured. Samples were stored at -30°C
until analysis.

Analytical procedures

Calcium concentration in urine was determined by atomic absorption
spectrophotometry (Perkin Elmer 703) in the presence of 0.5% lanthanum.
Phosphate and creatinine were determined applying the well-known photo-
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