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Evaluation of Gokhru and Pashanbhed for management of
experimental urolithiasisin rabbits
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Various chemicals used for management of urolithiasis
have one or the other side effects; hence medicinal plants
were tried by many workers for dissolution or prevention of
urolithiasis. The gokhru (Tribulus terrestris) fruit is used in
bladder disorders as a diuretic and to treat urinary calculi,
hepatitis, rheumatism and skin complaints (Anand et al.
1994). Major constituents of the fruit are glycosides like
protodioscin, terrestrosins A-E etc. The pharmacological
activity of the plant is believed due to inhibition of enzyme
glycolic acid oxidase, responsiblefor conversion of glycolate
to glyoxylate, which is finally converted into oxalates
(Elizabeth 2002). Sangeeta et al. (1994) reported that
administration (5 g / kg p.o.) of an agueous extract of T.
terrestris fruits to glycolate treated rats reduced urinary
oxal ate excretion, increased glyoxylate excretion, normalized
kidney lactate dehydrogenase activity and decreased the
activities of glycolate oxidase and glycolate dehydrogenase
in the liver.

Similarly pashanbhed (Bergenia ligulata), a medicinal
plant, has an anti-urolithiatic and antilithic (Seth et al. 1974)
activity and is widely used in the treatment of dysuria, renal
fallure, cystitis and crystalluria. In our earlier studies, the
mixture of gokhru and pashanbhed was effective in the
dissolution of calculi in goats. Therefore, the present study
was designed to evaluate the efficacy of these drugs against
experimentally produced struvite and oxalate calculi in
rabbits.

The experimental study was conducted in 48 male Angora
rabbits aged between 6-8 months; weighing 1-1.5 kg and
randomly divided into 2 equal groups as OX (oxalate) and
ST (struvite) groups. The animals of OX group were further
divided into 3 equal subgroups, viz. OXN, OXG and OXP
and kept in pairs in rabbit cages after giving identification.
The feed and water was provided in the feeding trough in
individual cages. The animals of OX group were given
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ammonium chloride powder mixed in their feed for 1 week
(1% of feed) and ethylene glycol in drinking water (1% of
water) for 1 month to induce oxalate calculi. Before feeding
of the calculogenic diet, the animal swere operated surgically
and a plastic bead of 5-6 mm diameter was placed in the
bladder of each animal to provide nidus for the deposition of
crystals. Thesurgical procedure was conducted under general
anaesthesia using xylazine @ 5 mg/kg and ketamine @ 50
mg/kg, intramuscularly. During surgery, urine was collected
from-the bladder for microscopic examination.

The animals of subgroup OXN were not given any
preventive drug. Whereas, subgroup OXG received 1%
gokhru fruit powder mixed in feed. Similarly, the animals of
group OXP were provided with 1% pashanbhed rhizomes
powder, mixed in feed. All the animals of OX group were
observed for 1 month and then sacrificed by over dose of
intra-cardiac thiopental. Plastic bead from the bladder was
collected after dissection, while urinewas collected in sterile
syringes and biopsy samples from bladder, kidney and liver
were collected in 10% formalin for histopathological
examination.

The animals of ST group were also sub-grouped as the
animals of group OX and named as STN, STG and STP.
These animals were given magnesium phosphate as 1%
concentration of their diet. The animals of subgroup STN
did not receive any drug for the prevention of calculogenesis
but the animals of subgroup STG and STP were given 1%
gokhru powder and 1% pashanbhed powder, respectively, in
their diet feed as in group OX.

Microscopic examination: Microscopic examination of
urine was done for determining crystals, microscopic casts,
leukocytes and pus cells. One drop of urine sediment,
obtained by centrifugation of 5 ml urine, was mixed with
methylene blue stain (diluted in distilled water) in 1:5
proportion on a slide. Another drop of urine sediment was
kept on other slide without staining. Both the slides were
examined by conventional light microscopy, first at low
power (x100) and then at high power (x450) magnification
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for recording the presence and type of cells, epithelial casts
and crystals.

Plastic bead examination: Plastic bead was visually
examined for the deposition of minerals.

Histopathological examination: The tissue samples were
processed by standard procedures for H & E staining. The
stained samples were examined for the morphological
changes and presence of crystals in bladder and kidney, and
pathological changes in the liver.

Feeding of ethylene glycol and ammonium chloride to
the animals of OX group and magnesium phosphate to the
animals of group ST did not show any effect in the normal
behaviour or feeding pattern of these animals. Although, the
appetite remained normal but the water intake increased
significantly in the animals of group OX.

The urine colour in all the animals was yellow to dark
yellow. However, the pH in OX and ST group, ranged from
6.5-7.0 and 6.5-8.0, respectively. The beads were smooth,
without deposition of any crystals in all the animals of
subgroups OXG, OXP, STG and STP, however 2 beads
collected from the animals of subgroup OXN and 1 from
subgroup STN were whitish in appearance and showed the
deposition of minerals on their surfaces. The samples
collected from the urinary bladder, kidney and liver appeared
smooth and normal in shape; size and texture.

Microscopic examination of urine samples collected
preoperatively did not show the presence of any crystals or
casts. Out of total 24 animals of OX group, the oxalate
crystals werepresent in only two animals of subgroup OXN.
Similarly, none of the animal of ST group except 1 from
subgroup STN showed the presence of any struvite calculi
in microscopic examination of urine. Epithelial-casts and
WBC were present abundantly in al the animals showing
the presence of crystals in their urine. However, in rest of
the animals, the urinary casts and WBC were scarcely seen.
Histopathological examination of bladder showed smooth
mucosa of normal thickness with subjacent normal lamine
propiaand normal musclelayer. Similarly, thekindly samples
also showed the normal renal architecture without deposition
of any crystal or calculi. Histological examination of liver
revealed normal hepatic cellular arrangement without any
microscopic changes indicative of absence of toxicity or
necrosis of hepatic tissue.

Of many types of stone formed in animals, the most
common are struvite and calcium oxalates (Clark 1974). The
formation of calculi encompasses several physico-chemical
events beginning with crystal nucleation, growth aggregation
and ending in the retention within urinary tract. Various
chemical medicaments have been shown to have some
preventive effects but all of them are associated with one or
the other toxic effect. Therefore, it isworthwhile to look for
an alternative to these conventional methods by using
medicinal plants (Atmani 2003). The model of struvite and
oxalate calculi formation in rabbits is not reported earlier.
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However 0.75% ammonium chloride and 1% ethylene glycol
(Atmani et al. 2003) and ethylene glycol and vit D5 (Yasui
et al. 1999) induced oxalate uroliths in rats. The struvite
calculi formation was also reported following implantation
of bacteria Ureaplasma unealyticum and zinc dics into the
bladder of Wister mice (Ara et al. 1996). High phosphorus
diet was used to produce experimental urolithiasis in goats
(Sato and Omori 1977). Feeding of phosphorus mill diet was
also considered as one of the important causes of urolithiasis
in small ruminants (Amarpal et al. 2004).

In the present study feeding of ammonium chloride and
ethylene glycol could produce urinary crystals only in 25%
of rabbits, however, the same treatment resulted in
development of urinary crystalsin all the ratsin the study of
Atmani et al. (2003). High phosphorous diet given to the
animal of ST group led to formation of calculi onlyin.12.5%
of the rabbits. The differencein the species might be
responsible for lower success in the induction of caleuli in
rabbits. There seems to be no earlier study reporting the
experimental inductions of urolithiasis in rabbits. When the
Gokhru. or Pashanbhed were fed to the rabbits maintained
on calculogenic diet, there was no crystal formation in the
urine of rabbits of any subgroup. It was suggestive of
protective role of both gokhru and pashanbhed on the
development of oxalate as well as struvite calculi in rabbits.
In our earlier study (Singh 2006), we found a positive effect
of the mixture of gokhru and pashanbhed on the dissolution
of preformed calculi in clinical cases in goats.

On the basis of our results it was concluded that both
gokhru and pashanbhed can potentially inhibit the formation
of oxalate and struvite calculi, however, further studies are
needed to el uci date the mechanism and efficacy of thesedrugs
in a more suitable model before recommending for field use.

SUMMARY

The present study was conducted to evaluate the efficacy
of gokhru (Tribulus terrestris) and pashanbhed (Bergenia
ligulata) against experimentally produced struvite and
oxaate calculi in rabbits. The rabbits (48) were randomly
divided in 2 equal groups and were named as OX (oxalate)
and ST (struvite). Animals of OX group were given
ammonium chloride powder mixed in feed (1% of feed) for
1 week and ethylene glycol in drinking water (1% of water)
for 1 month to induce oxalate calculi. These animals were
further divided into 3 equal subgroups, viz. OXN, OXG and
OXP. The animals of group ST were given magnesium
phosphate in 1% concentration of their diet. These animals
were also divided in 3 equal subgroups, viz. STN, STG and
STP. Subgroups OXN and STN were not given any
preventive drug whereas, subgroup OXG and STG were
provided with 1%Gokhru fruit powder in their feed.
Similarly, the animals of groups OXPand STPwere provided
with the 1% Pashanbhed rhizomes powder. The appetite of
the animals remained normal but the water intake increased
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significantly in the animals of OX group. The urinary pH
was between 6.5 and 7.0 in the animals of OX group, and
from 6.5 to 8 in the animals of group ST. After 1 month
urine collected from 2 animals of subgroup OXN showed
the presence of oxalate crystals and 1 animal of STN
subgroup showed the presence struvite calculi. None of the
animals of treatment subgroups showed the presence of
calculi in their urine. Hence, it was concluded that both
gokhru and pashanbhed can potentially inhibit the formation
of oxalate and struvite calculi. However, further studies are
warranted to elucidate the mechanism and efficacy of these
drugs in a more suitable model before recommending for
field use.
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