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ABSTRACT
Filipendula ulmaria L. is a perennial herb that can be found in regions with higher humidity in Asia, and
Europe. The herb is used medicinally as drugs for several purposes such as facilitating renal elimination
functions and many other biological activities. Therefore, the present study was focus on the anti-Urolithiatic
activity of Filipendula ulmaria leaf extracts using Albino rats as a model. The influence of oral
administration of aqueous, methanolic and ethanolic extracts of Filipendula ulmaria leaves on accumulated
calcium oxalate urolithiasis has been investigated. Nephrolithiasis was induced in the rats by oral
L. administration of ethylene glycol (0.75%) in drinking water for 28 days. Animals were divided into nine
groups, each containing six rats. Group 1 received purified water as negative control; group 2 received
ethylene glycol in drinking water; group 3 received cystone as curative agent, groups 4-9 received
Filipendula ulmaria extracts in dosages of 100 and 200 mg/kg body weight, respectively. The aqueous and
methanolic Leaf-extracts showed significant reduction in the urine parameters compared to ethanolic extracts.
However, using the cystone showed highest reduction rate compared to the leaf-extracts using different
solvents. Cystone also recorded higher impact on the serum parameters compared to the extract used. The
results revealed that the Filipendula ulmaria leaf extracts have anti-urolithiatic activity against ethylene
glycol-induced calcium oxalate urolithiasis in male albino rats.
Keywords: Filipendula ulmaria, Excretion, Antiurolithiatic, Ethylene glycol, Cystone.

INTRODUCTION

Filipendula ulmaria L. is known as meadowsweet,
it is a perennial herbal plant with short-pink rhizome
and creamy-white flowers. The stem is erect, furrowed
and reaches 50 up to 120 cm tall. The leaves are
pinnate with serrate margin and dark green in color at
the upper side (Tucakov and Beograd, 1973). F.
ulmaria can be found in higher humidity areas in Asia,
and Europe, meadows, and swamps (Tucakov and
Beograd, 1973). Several biological activities of
Filipendula ulmaria have been explored and proved the
ability of using this plant as antibacterial, antioxidant,
anti-proliferative and anti-inflammatory mediator
(Katanic et al., 2017).

The whole herb including the rhizomes, leaves
and flowers are used medicinally as drugs (Tucakov
and Beograd, 1973). They are used in the form of
aqueous-extracts, ointments, tinctures, and decoc-
tions (Gorbacheva et al., 2005). The herb and its
flowers are also listed for treatment of urinary
problems, gout, fever, infections, and joint pain.
The flower, as component of mixed herbal tea, is
used as remedies for rheumatism, influenza, and
Kidney-bladder ailments (Jaric et al., 2007; Voglet
et al., 2013). Meanwhile, the aqueous extract of
Filipendula ulmaria leave is used for the treatment
of wound, burns, tropic ulcer, and the lower
extremities (Vysochina et al., 2013). Additionally,
the top of the dried flowers is traditionally used to
facilitate digestive and renal elimination functions
(Ema, 2011).

Urolithiasis is among kidney disease in which the
sedimentation of less soluble and insoluble salts, in the
form of oxalate and phosphate, developed in the
urinary tract (Sharma and Lamichhane, 2017). The
accumulation of oxalate and phosphate mainly occurs
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in the form of (50%) calcium oxalate and (5%) calcium
phosphate salts, which covering 75% of all calculi
(Shirfuleet et al.,, 2013). This process results in
obstruction of the urethra which leads to pyuria,
hematuria, renal colic, dysuria, and oliguria (Sharma
and Lamichhane, 2017). The incidence of kidney
stones in males and females has been increased in the
past years. The recurrence rate of this condition is
higher in males compared to females; 70-80% in males,
and 47-60% in females (Mikawlrawng and Kumar,
2014). Nevertheless, stone disease has been more
common among men than women due to the presence
of high level testosterone hormone that stimulate the
formation of stone (Sharma, and Lamichhane.2017),
but the differential changes in dietary behaviour intake,
amount of fluid intake, and obesity in men and women
may be the reason shifts in stone disease incidence and
prevalence. Meanwhile, there is no previous studies
reported the role of Filipendula ulmaria leaf-extract on
the renal function or its anti-urolithiatic activity.
Therefore, this study was carried out to conduct and
investigate such activity of the leaf-extract of F.
ulmaria using Albino rats as a model.

MATERIALS AND METHODS

Plant material

F. ulmaria L. is perennial member of Family
Rosaceae, and belongs to order Rosales. Its compound
leaves were collected from the Faculty of Agriculture,
Mansoura University, Mansoura, Egypt (Figure 1). The
air-dried leaves were crushed to a powder and then
subjected to extraction. Water and other solvents were
used for extraction.

Aqueous extract was prepared following the method
of Fernando et al., (1989), in which 200 g of the plant
powder was macerated in 500 ml of distilled water in
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1L flask and boiled for 1 hr. The extract was cooled to
40°C and then filtered using Whattman No.1 filter
paper. In a rotary evaporator under vacuum (40 °C), the
filtrate was concentrated and stored at 4 °C for further
usage.

For alcoholic extracts, methanol and ethanol, in
sequential, were used in which 200 g of plant powder
was socked in methanol (3 L) for six times at room
temperature, then the successive extraction was carried
out by using ethanol. Both methanolic and ethanolic
extracts were subjected to concentrate using rotary
evaporator at 40°C. The crude extracts were kept at 4°C
till further use. Preliminary phytochemical analyses of
leaves were performed using standard methods
(Washington, 2011).

compound alternate leaves (arrows) and bunches of attractive,
fragrant white flowers (head arrows).

Experimental animals

Male albino rats of 175- 200 g weight were used.
The animals were nourished with standardized animal
chow and water ad libitum. The rats were adapted
under controlled conditions of humidity of 50 £ 5 %,
temperature of 28 + 2 °C, and 10 - 12 h of light and
dark cycles for one week. Animal experiments were
performed according to the guide for the humane care
and use of laboratory animals.

Acute toxicity studies

The animals were fasted from food overnight. Acute
oral toxicity assessment was done using both the
aqueous, methanolic and ethanolic extracts (based on
OECD guidelines, 1995) at dose range 250 to 2500
mg/kg. The toxic dose was defined if mortality was
observed in two out of three animals. If the death was
seen in one animal, than the same dose was repeated
again, and if death was not seen, the procedure was
performed for the higher dose, up to 2500 mg/kg. The
animals were observed for 24 hr for body temperature,
neurological, autonomic and behavioral profiles
(Sofowora, 1993).

Experimental design

The animals were differentiated into nine groups;
each group containing six rats. Group 1, was the nor-
mal negative control which received regular feed and
drinking water ad libitum. The other eight groups were
administered 0.75% (v/v) of ethylene glycol to induce
kidney-calculi (Urolithiasis). Ethylene glycol (EG) was
applied in drinking water for 28 days. Group 2, was the
model positive control which received no treatment
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after administered EG for 28 days. Group 3; was the
standard group which received Cystone750 mg/kg
body weight (Sigma Company, Egypt) as reference
standard for curing (Wang et al., 2020). Groups 4, 5, 6,
7, 8 and 9; were the groups under treatment which
received plant extracts at doses of 100 and 200mg/kg
body weight, respectively, along the study period. For
minute details, groups 4 and 5 were calculi-induced
rats and orally administered aqueous F. ulmaria
extracts at 100 and 200 mg/kg BW, respectively.
Meanwhile, groups 6 and 7 were calculi-induced and
treated with methanolic extract at 100 and 200 mg/kg
BW, respectively. Groups 8 and 9 were calculi-induced
and treated with ethanolic extract at 100 and 200 mg/kg
BW, respectively. Standard drug and F. ulmaria
extracts were administered daily using the gastric tube.

Urine analysis

The 24hr urine samples were collected from the rats
on the 28" day. A drop of concentrated hydrochloric
acid was mixed with the urine before the storage of
urine which was done at 4 °C. After then urine analysis
was carried out for volume, and pH. Calcium, oxalate,
uric acid and citrate content by colorimetric procedure
(Hodgkinson and Williams, 1972). For phosphorus
content, molybdenum blue reaction was done (Gindler
and Heth, 1971). The urine samples were centrifuged
for 10 min at 3000 rpm, and then the urine samples
were examined under light microscope to investigate
the calcium oxalate crystals.

Analysis of the Serum

The blood was collected from the retro-orbital
puncture of animal before scarification. Serum was
obtained by centrifugation for 10 min at 10,000 g.
Estimation of urea, creatinine, and blood urea nitrogen
content was done using commercially available Kkits
and a colorimetric method was used for the determ-
ination of uric acid (Fossatiet et al., 1980).

Kidney homogenate analysis

The two kidneys were obtained from the animals by
incision of the abdomen. The kidneys were then
cleaned off extraneous tissue, and weighed then rinsed
with ice cold normal saline. The right kidney was
finally chopped and 20% homogenate was prepared in
Tris-HCI buffer (pH 7.4). Total kidney homogenate
was used for assaying tissue calcium and oxalate,
(Hodgkinson, 1970). Commercially available Kkits
(Span Diagnostics Ltd., India) were used for the
estimation the levels of superoxide dismutase (SOD)
and reduced glutathione (GSH). Additionally, malondi-
aldehyde (MDA), which is a product of lipid perox-
idation was also determined.

Statistical analysis

Data obtained were analysis for significant differ-
rences between designed groups. Arithmetic mean+SD
were calculated and used for representing quantitative
data. ANOVA was performed followed by Dunnett’s
test to evaluate the level of significance using sigma
plot software (System software Inc., USA, Version:
10.0.1). P-value at 0.05 levels was considered statically
significant.
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RESULTS

The preliminary phytochemical tests of F. ulmaria
revealed the presence of polyphenols, flavonoids,
saponins, alkaloids, carbohydrates, glycosides, steroids
and triterpenoids in the aqueous, methanolic and
ethanolic extracted leaves.

Effect of F. ulmaria leaves extracts on the urine
parameters

The impact of the three extracts of F. ulmaria leaves
on the urine parameters are shown in table (1).
Regarding group two (ethylene glycol group), there
was increase in the mean of urine volume, pH, calcium,
oxalate, uric acid, and phosphate compared to the
normal control, whereas there was a reduction in the
mean of citrate compared to the normal control group.
Regarding cystone group, there was increase in the
mean of all urine parameters compared to the normal
control group. There was elevation in the mean of urine
volume, and citrate of cystone group compared to the
ethylene glycol group, whereas there was reduction in
the mean of other parameters in cystone group
compared to the ethylene glycol group.

The two groups of the aqueous extract showed
significant reduction in the group of 200mg/Kg
compared to the group used the concentration of
100mg/Kg regarding pH, calcium, oxalate, uric acid,
and phosphate, whereas there was increase in the mean
of urine volume and citrate in the group used the higher
concentration of the extract. In comparison to the
ethylene glycol group, the two groups of aqueous
extract showed reduction in the mean of all parameters
except for citrate which showed an increase in the two
groups of the aqueous extracts. Compared to cystone
group, the reduction was regarding the urine volume
and citrate.

In the methanolic extract groups, there was signi-
ficant reduction in all parameters compared to the
aqueous extract groups, except for urine volume and
citrate  which showed increase in the methanolic
groups. By comparing the methanolic groups with the
cystone group, there was an increase in the mean of
calcium, oxalate, phosphate and citrate based on the
concentration of the methanolic extract used.

Regarding the ethanolic groups, there was reduction
in the volume of urine and citrate compared to cystone

Table (1): Effects of Filipendula ulmaria leaf-extracts on urine parameters in urolithiasis-induced rats

Treatment’  Dose Uvolumme H Cc:gLCtleunT ?oxn%clsgf Uricacid  Phosphate Citrate

(Group) (mg/kg BW) P (mala) (malg) (mg/dL) (mg/dL) (mg/dL)
G1 - 1065+009 633+012  470%033  330+004  1.40+000 470+001  46.88 +2.22
G2 - 1500+0.12 801+000 808+003  7.88+036  322+024  755+000 32.46+1.52
G3 750 2212+018  680+054  472+000 3.80+020 170+008 530 +0.26 47.02+0.01
G4 100 1897+1.16 7194007  547+013  566+054  231+041 649 +0.35 38.00+0.71
G5 200 19.07+009  7.04+011  529#007  500£021  214+001  601+001  41.00£0.01
G6 100 21.00£012 670+053  498+061  484+034  190+029 573+056 4524 +3.06
G7 200 21.91+105 651£031  455+000  407+001  1.49+061  522+000  47.00+0.00
G8 100 2024+155 688+081  525+056 578+063  206+046  614+063  43.53 4.62
G9 200 21.00+001 668+005  490+047  458+000  191+003 581+053  45000.18

G1, Negative control; G2, positive control, G3, Cystone treatment; Aqueous extract of F.ulmaria treated dose, G6&G7, Methanolic extract treated dose; G8&G9,

Ethanolic extract treated dose.

group, whereas other parameters showed increase in
the mean value compared to the cystone group.

Effect of F. ulmaria leaf- extracts on the serum
parameters

The effect of F. ulmaria leaf-extracts on the serum
parameters in rats is shown in table (2). In ethylene
glycol group, there was increase in the mean of
creatinine, uric acid, urea and blood UN compared to
the normal control. Cystone showed significant
reduction in all parameters of the serum compared to
the ethylene glycol group. The two groups of aqueous
extracts showed significant reduction the serum
parameters compared to the ethylene glycol group,
whereas the reduction in cystone group was higher
compared to the two aqueous groups. There reduction
in the serum parameters in the two methanolic groups;

51

this reduction was more than the reduction in the
aqueous groups, and less than the reduction of cystone
group. Also, the ethanolic extract was more effective
on the serum parameters compared to the aqueous
extract, but less effective compared to the cystone as a
standerd curative agent.

Effect of Filipendula ulmaria leaves extract on the
kidney parameters

The impact of the leave extract of the plant on the
kidney parameters is shown in table (3). In ethylene
glycol group, there was increase in the kidney
parameters, except for GSH, and SOD which were
reduced.The cystone group showed reduction in kidney
parameters compared to the ethylene glycol group,
except for GSH, and SOD which showed an increase
compared to the ethylene glycol group. Regarding the
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Table (2): Effects of Filipendula ulmaria leaf-extracts on serum parameters in urolithiasis-induced rats.

Treatment' Dose Creatinine level Uric acid Urea Blood UN
(Group) (mg/kg) (mg/dL)
G1 - 0.74+£0.04 3.12+0.22 15.98 +0.44 36.00 +2.28
G2 -- 2.14+0.48 5.66 + 0.02 28.00 £1.27 63.41 £ 4.68
G3 750 0.78+£0.18 341+0.21 17.88 £2.55 40.00 £ 2.23
G4 100 1.42 £0.05 4.39 +0.00 22.00 +0.25 50.88 + 2.04
G5 200 1.30+0.16 4.04+£0.11 20.07 0.20 48.92 +0.00
G6 100 0.90 £0.04 3.90£0.03 19.42 +1.08 44.00 £1.07
G7 200 0.82 £0.00 3.40£0.00 18.00 +0.09 42.00 £ 0.09
G8 100 0.98 £0.33 4.00£0.79 20.55 +0.34 47.07 £1.09
G9 200 0.89 £0.15 3.71+0.08 19.00 £1.08 43.86 +2.22

G1, Negative control; G2, positive control, G3, Cystone treatment; G4&G5 Aqueous extract of F.ulmaria treated dose, G6&G7, Methanolic

extract treated dose; G8&G9, Ethanolic extract treated dose.

aqueous extract groups, also there was reduction in
kidney parameters, except for GSH, and SOD which
showed an increase in the mean level compared to the
ethylene glycol group. The reduction and increase in
the parameters in the aqueous group were lower than
that of the cystone group. The same was found
regarding the methanolic and ethanolic extracts with
more efficacies of methanolic extracts, which was
comp-arable to cystone.

DISCUSSION

Medicinal parts of Filipendula ulmaria contain a
number of flavenoids, phenolic compounds,
glycosides, salicylate aglycons, hydrolysable and
condensed tannins (Barros et al., 2013; Papp et al.,
2004; Fecka, 2009; Gniewosz et al., 2014). In this
study, by the preliminary tests we found a presence of
flavenoids,  polyphenols,  alkaloids,  saponins,
glycosides, carbohydrates, triterpenoids, and steroids.

The increase in the calcium in urine indicates to the
precipitation of calcium, phosphate and oxalate
resulting in crystal formation. The hyperabsorption of

calcium results from the defective reabsorption of
renal tubule (Fossati et al., 1980). The formation of
stones in animals fed with ethylene glycol is resulted
from hyperoxaluria, which causes elevation in the
excretion of oxalate and renal retention (Afonne et al.,
2020).

In the current study, the leave extracts of Filipendula
ulmaria resulted in reduction in calcium, oxalate, and
phosphate compared to the same parameters in the
ethylene glycol group. The results showed anti-
Urolithiatic activity, where aqueous and methanolic
extract had higher activity compared to the ethanolic
extract. However, the leave extracts were less effective
compared to cystone. A similar study to our, but used
the extraction of Melia azedarach Linn leaves showed
that the aqueous and ethanolic extract of the leaves
resulted in significant reduction in the elevated level of
oxalate, calcium and phosphate (Dharmalingam et al.,
2014).

Regarding the serum parameters that investigated the
kidney functions, the extracts of the Filipendula
ulmaria leave had significant impact on the kidney
functions, with ethanolic and methanolic extracts being

Table (3): Effects of Filipendula ulmaria leaf-extracts on kidney parameters in urolithiasis-induced rats.

. .
oy Do Ko G GO OGS woa o son
g/kg)  weight(g) (Mg/g) (mala) (nM) (nmol/mg) (U/min/m)

G1 -- 1.36 £0.22 312+0.66 1.05+0.07 9.12+1.77 061+0.10 6.00+0.44
G2 -- 220+041 580+0.09 389+058 510+£0.12 455+0.00 2.66+0.00
G3 750 141+002 354+033 198+033 755+0.00 151+0.16 5.30+0.12
G4 100 1.96 £ 0.00 433+£0.00 244+000 6.41+0.01 3.00+x0.12 3.80+0.19
G5 200 191+004 410+x005 220+0.11 6.94+008 274+0.05 4.03+0.00
G6 100 152+015 3.78+0.81 210+0.71 7.12+047 200+044 5.02+0.66
G7 200 1.42 +0.00 350+0.00 184+0.03 7.94+033 144+009 5.53%0.00
G38 100 1.72+0.03 4.01+0.07 238+0.16 6.98+0.13 271+0.07 4.50%0.00
G9 200 160+0.13 390+0.04 208+0.00 7.28+0.00 2.02+0.00 4.97+0.00

G1, Negative control; G2, positive control, G3, Cystone treatment; G4&G5 Aqueous extract of F.ulmaria treated dose, G6&G7, Methanolic
extract treated dose; G8&G9, Ethanolic extract treated dose.
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the most potent extracts. The methanolic and ethanolic
extracts resulted in restoration of the creatinine to level
near to that in the normal control group; reflecting
restoration of kidney function compared to the ethylene
glycol group which showed deterioration in the kidney
functions. The same findings were found regarding uric
acid, urea and blood UN. However, we found that
Cystone was more potent compared to the leave
extracts. A study used Meliaazedarach Linn leaves
extract showed that ethanolic extract resulted in the
restoration of serum creatinine excretion, where a
deterioration of renal function was observed by
elevation of serum creatinine, blood UN, and uric acid
in the ethylene glycol group. This damage was treated
by the ethanolic and aqueous extract of Meliaazedarach
Linn leaves (Dharmalingam et al., 2014).

Another study done by Chinnala et al., (2013),
investigated the anti-urolithiatic activity of Solanum
virginianum extracts is also in agreement with our
study. In their study, they found that the treatment
using the ethanolic extract of the plant resulted in a
reduction in the elevated blood UN, serum creatinine,
serum uric acid, elevated calcium and phosphates.

A study conducted on Bryophyllum pinnatum leaves
showed that the aqueous extract of the leaves of the
plant resulted in reduction in the level of oxalate and an
improvement in the level of creatinine and blood UN
(Shuklaet et al., 2014). Another study on Ipomoea
eriocarpa proved that the ethanolic-leaf extract
resulted in restoration of the different parameters
measured, level of oxalate, creatinine and blood UN, in
serum, urine, and kidney homogenate. It also inhibited
the growth of stones reflecting the presence of anti-
urolithiatic activity of the plant leave (Das and
Malipeddi, 2016).

This study revealed that both methanolic and
ethanolic extracts were more effective compared to
aqueous extract regarding the kidney parameters.
calcium and oxalate significantly were reduced in the
methanolic and ethanolic groups compared to the
aqueous extract group. Moreover, GSH, and SOD
levels were increased in the groups of methanolic and
ethanolic extracts compared to the aqueous extract
groups. There was no previous study reported the
variation in the levels of GSH, and SOD when studying
the anti-Urolithiatic activity of any plant before.

In one study, it was reported that aqueous extract of
Bryophyllum pinnatum leaves resulted in a relative
reduction in the kidney weight and the deposition of
calcium oxalate ((Shukla et al., 2014). This was in
agreement with our findings, but this impact was
observed in the groups used the methanolic and
ethanolic extracts, not the aqueous extract. Addit-
ionally, a study conducted to evaluate the impact of
ethanolic extract of Nigella sativa L seeds on the
kidney calculi reduction, which induced by ethylene
glycol, also proved with greatest extent its ability to
improve the kidney function (Ardakani et al., 2019;
Khoeiet et al., 2009). Their study demonstrated that the
ethanolic extract of the seeds resulted in a reduction in
the deposited calcium oxalate.
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CONCLUSION

The extracts of Filipendula ulmaria leave have anti-
Urolithiatic activity. The aqueous and methanolic
extracts showed significant reduction in the urine
parameters compared to ethanolic extracts, referring
that aqueous and methanolic extracts have anti-
Urolithiatic activity. Whereas the methanolic and
ethanolic extracts had higher activity on the kidney
function compared to the aqueous extract. Also the
methanolic and ethanolic extracts had higher activity
compared to the aqueous extract regarding the kidney
parameters. So, ethanolic extract is more potent than
aqueous extract, whereas methanolic extract is the most
potent extract.
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