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ABSTRACT

Renal stones are common and its prevalence has been rising in both sexes. Treatment of patients with kidney stones in primary
stages can reduce the side effects and may also prevent the surgical operations and postoperative complications. Several effects
including: anti-microbial, anti-diabetic and cardioprotective effects have been reported for Cynodon dactylon. The aim of this
study was to investigate the effects of N-butanol fractionand N-butanol phase remnant of Cynodon dactylon extracton calcium
oxalate kidney stones in male rats.

Twenty four male Wistar rats were randomly divided into four groups. All groups were studied during 35 days of experiment
according to the protocol of study. Normal control group (1) received tap drinking water. Negative control group (2) received
1% ethylene glycol in drinking water. Experimental groups (3 and 4) were treated with 1% ethylene glycol as well as 5mg/kg
N-butanol fraction or 5mg/kg N-butanol phase remnant from 50% aqueous-ethanolic extract of Cynodon dactylon from first day of
the experiment and continued during all protocol time.At the end of experiment, kidneys were removed for histopathologic study
and examined for counting calcium oxalate deposits in 10 microscopic fields. Data were expressed as Meant SEM and were
analyzed by Kruskal-Wallis and subsequently by Mann-Whitney; p<0.05 was considered significant. The results showed that the
number of calcium oxalate deposits in 10 microscopic fields in groups 3 (p=0.008) and 4 (p=0.00) vs group 2 were significantly
decreased. The results of this study revealed that N-butanol fraction and N-butanol phase remnant from 50% aqueous-ethanolic
extract of Cynodon dactylon can reduce calcium oxalate stones in the rat kidney by 40 and 55% respectively. Therefore, Cynodon
dactylon has beneficial effects on kidney stone removal and might be used in human treatment.
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INTRODUCTION

Nephrolithiasis is a common disorder of the urinary tract
that accounts for significant cost, morbidity, and loss of
work (1). Although in most cases stones are source of
discomfort and inconvenience without a significant risk
to health, progressive loss of renal function can occur
after repeated episodes of stone disease (2). There are

Phcog Res Vol 1/Issue 6 | Available Online : www.phcogres.com

distinct stone phenotypes. The cascade of events leading
to kidney stone formation are different and depends on
stone phenotype (3). Calcium oxalate (CaOx) stones are
the most common stone type (60% of all stones), followed
by the calcium phosphate stones (4).

Cynodon dactylon, belongs to Poaceae herbaceous, has been
regarded to possess various medicinal properties. The
plant posses antimicrobial, antiviral and cardioprotective
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activity (5-8). The aqueous extract of plantis used as anti-
diabetic, anti-inflammatory and anti-emetic agent (9—11).
It also has significant application in treating dysentery,
dropsy and secondary syphilis (12). The aim of this study
was to investigate the effects of N-butanol fractionand
N-butanol phase remnant of Cynodon dactylon extract on
ethylene glycol induced CaOx kidney stone in rat which
is compatible with the highest rate of kidney calculi in
human.

MATERIALS AND METHODS

All animal procedures were carried out in according with
the institute of Laboratory Animal Research guide for the
care and use of laboratory animals; 24 male Wistar rats
weighted 200£20g were housed at 25£2°C and 12h light/
dark cycle. They were randomly divided into four groups
and treated according to the experimental protocol for
35 days.

Rats in group 1 (normal control group) received tap
drinking water. Group 2 (negative control group) received
1% ethylene glycol (Merk, Darmstadt, Germany) in
drinking water (13, 14). Experimental groups 3 and 4
were treated with 1% ethylene glycol as well as 5mg/kg
N-butanol fraction or 5mg/kg N-butanol phase remnant
from 50% aqueous-ethanolic extract of Cynodon dactylon
respectively, during all experimental protocol time.

The roots of Cynodon dactylon which were purchased
from areas around Mashhad (Khorasan, Iran) dried and
powdered. Then 80g of prepared powder was mixed
with 50% ethanol and 50% water and kept in 40°C for
72h. The mixture was shacked every 6h for 15 min. The
mixture was then filtered and concentrated by heating,
The outcome of Cynodon dactylon powder was calculated
as 21.7% extract.

At the end of experiment, kidneys were removed and
kept in 10% foramlin for histopathologic processing;
S5um sections of both kidneys were prepared for each
rat and slides were stained with hematoxylin eosin (HE).
The slides were examined under light microscopy and
calcium oxalate deposits determined. Aggregation of
calcium oxalate deposits (tubules containing calcium
oxalate deposits) were counted in 10 microscopic fields
and expressed as Meant SEM for each group. Data were
analyzed by Kruskal-Wallis and subsequently by Mann-
Whitney tests. P-values of less than 0.05 were considered
significant.

RESULTS

As figure 1 shows the number of CaOx deposits in the
kidney significantly decreased in groups 3 and 4 »s group 2.
While there was no CaOx deposit in the kidney of normal
control group (Figure 2), CaOx deposits in the proximal

60
2
= 50 -
é W Group 1
S 40 B Group 2
% 30 O Group 3
© *
S T O Group 4
c 20 P
g 22.5
€ 10
Zz 0.0

0
Rats

Figure 1: The number of CaOx deposits (per 10 microscopic fields) in the kidney of the rats at the end of

the experiment. Data are expressed as mean +SEM
Group 1: Normal control group

Group 2: Ethylene glycol control group

Group 3: N-butanol fraction group

Group 4: N-butanol phase remnant group
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Figure 3: Tubular CaOx crystals in an EG treated rat; H/E (x40).

Figure 4: Few tubular CaOx crystals (arrow) in N-butanol fraction group; H/E (x40).

Figure 5: Tubular CaOx crystals (arrow) in N-butanol phase remnant group; H/E (x40).
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and distal tubules, loop of Henle and even calyxes in
group 2 (Figure 3) were plenty. In group 2 the number of
calcium oxalate deposits, which were composed of 6 to 10
large polygonal crystals in different segments of the renal
tube, in 10 microscopic fields in the kidney specimens
was 45.314.27. As it is shown in Figure 1, the number of
deposits in group 3 and 4 were 27.8+4.78 and 22.5+1.35
respectively, which were significantly lower than group 2
(p=0.008 and p=0.00). In comparison with group 2, not
only the number of CaOx deposits in groups 3 and 4
were significantly lower but also the size of deposits in
different parts of renal tubules in these groups was cleatly
thinner and smaller (Figures 4 and Figure 5).

The results of this study revealed that N-butanol
fraction and N-butanol phase remnant from 50%
aqueous-cthanolic extract of Cynodon dactylon were able
to reduce CaOx stones in the rat kidney by 40 and 55%
respectively.

DISCUSSION:

Dataof the presentstudy demonstrated that Cynodon dactylon
had a disruptive effect on CaOx crystals formed by EG
in the kidney of rat (Figure 1).Recent investigations have
speculated that nanobacteria, which are gram-negative and
atypical bacteria, may play a role in the formation of renal
deposits by nucleating carbonate apatite on their surfaces
(15). It was also demonstrated that nanobacteria were
present in 70 of 72 kidney stones analyzed by scanning
electron microscopy and immunofluorescent staining
(16). Based on these findings, it has been hypothesized
that nanobacteria colonization could damage renal
tubular epithelial cells, resulting in biomineralization and
subsequent stone formation (3). Since Cynodon dactylon
has antibacterial effects, it may be effective in prevention
of CaOx deposits formation (6, 7). Also, CaOx crystals
in renal tubules may damage epithelial cells to produce
superoxide anions and free radicals to induce “hetrogenic
crystal nucleation” (17). On the other hand, Cynodon
dactylon has anti-inflammatory effects (10). Therefore, it
may be suggested that part of Cynodon dactylon actions on
disruption of CaOx kidney calculus might be due to its
anti-inflammatory effects.

We concluded that N-butanol phase remnant and
N-butanol fractions from 50% aqueous-ethanolic extract
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of Cynodon dactylon significantly decreased the number and
size of CaOx deposits in the rat kidney. Cynodon dactylon
is widely used in traditional medicine in Asia; therefore
it may be advised that N-butanol phase remnant and
N-butanol fractions from aqueous-ethanolic extract of
Cynodon dactylon have beneficial effect on treatment of
CaOx stones in human.
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