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Abstract

Nowadays people worldwide uses several medicinal plants especially for curing urinary lithiasis. Ammivisnaga
is extensively distributed medicinal plant used for management of numerous diseases including urinary
lithiasis.Cymbopogonproximus or called Halfa-bar suggested for use in medicine for the ejection of ureteric
and renal calculi. Ammivisnagaand Halfa-barfound in Asia and several parts of the world. This study aimed
at investigating and comparing both Ammivisnaga and Halfa-barextracts for their antiurolithicactivity
using a mature female rabbit. Forty-two rabbits randomly divided into four groups.Group A negative
control, group Bpositive control (chemically induced urolithiasis),group Clike group B but treated with
Ammivisnaga extract 5 ml orally twice daily for 2 weeks and group Dlike group B but treated with Proximol
(Halfa Bar extract) 5 ml twice daily for 2 weeks also.GC-MS analysis of alcoholic extract of AmmiVisnaga
revealed the detection of main alkaloids Khellin, Visnagin, adulicin and enidimine, withothercompounds
inlower quantity. The results show that group of induced urinary lithiasis for 14 days and 21 days showed
clear body weight loss, higher consumption of drinking water and increased morning urine excretion. In
addition to significant increase of blood urea, uric acid, serum creatinine and calcium levels.After 14 days
of treatment with AmmiVisnaga extract and proximol we noticed reversed body weight loss and overcome
low blood urea, serum uric acid, creatinine and calcium. Furthermore,urinary lithiasisgroups showed clear
crystallization compared to the control urine samples, but after 14 days treatment with AmmiVisnaga and
proximol extracts, there was nearly clearance of the urine and disappearance of the crystals from the urine.
In conclusion, AmmiVisnaga and Proximol are safe and good diuretic herbs causes improvement in the body
weight, high clearance in urine crystals and amelioration in kidney function compared to untreated group.
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Introduction

Kidney lithiasis considered as a common disease of
high number of people exhibited for many years ago until

now. It causes severe pain and several disturbances in
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the biochemical and hematological characteristics, that
urinary lithiasis may be formed due to the consumption
of canned food that contain several chemical materials
used as food preservative as well as drinking non-pure
water for long period. Although treatment of renal stone
nowadays is undertaken by new methods, such as using
waves to destroy renal calculi, or by endoscopy or even
surgical removal of stone.The mentioned methods have
disadvantages like the needto professional people to
do it,also, the high cost and possibility of relapse and

reformation of the stones in the kidney.In addition to the
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numerous side effect such as kidney tissue destruction
resulting in elevation of blood pressure, hemorrhage and
ureter obstruction in addition to multiple inflammations
which may lead to severe sepsis. The source of stone

formation can be calcium oxalate or uric acid stone'- 2.

Therapeutic drugs such as diuretics and antibiotics
were not sufficiently effective in treatment of renal stones
and associated with different side effects® * Nowadays
people all over the world uses several medicinal plants
especially for curing urinary lithiasis, after analysis
medicinal plants are found to contain several materials
which can affect urolithiasis by different pathways such
as relieving spasm, increasing diuresis or decreasing
pain® .

Ammivisnaga L. is a short annual or biennial herb
indigenous to the Mediterranean region of North Africa,
Asia, and Europe’. The plant also distributed throughout
North America (North Carolina, Pennsylvania, Oregon,
Alabama, California, Florida, and Texas), the Atlantic
islands, Argentina, Mexico, and Chile. In Asia, the plant
is found in Iraq, Iran, and other western and southern
countries. The plant, especially its fruit, has a wide range

of applications either in traditional or modern medicine®.

Many common drugs developed from this plant,
khella. These drugs includescromolyn, amiodarone
andnifedipine. Khellin, which isolated from khella,
used for the treatment of asthma and angina pectoris.
Furthermore, it is used with the phototherapy for vitiligo,

alopecia areata and psoriasis.

Khellincaninhibit

reported that urinary citrate is important to reduce the

citrate metabolism. It was
recurrences of calcium oxalate urinary stones’. The most
popular type of urinary stone is calcium oxalatestones,
constitute about 80% of total stone types and citrate is a

known inhibitor of calcium oxalate crystallization”.

Cymbopogonproximus or called Halfa-bar is an
aromatic grass extensively growing in Upper Egypt,
the genus Cymbopogon, from Gramineae family. It was
suggested for use in medicine as diuretic, abdominal or

renal antispasmodic, act by relaxation of the fibers of
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smooth muscle without eliminating propulsivemove of
the tissue; therefore, it is used for the ejection of ureteric

and renal calculi'®.

This study aimed at investigating and comparing
both Ammivisnaga and Halfa-bar extracts for their
antiurolithic activity using a mature female rabbit.
Ammivisnaga and Halfa-bar found in Asia and several

parts of the world.

Material and Methods

Current study done at the department of Physiology,
Pharmacology and biochemistry of College of veterinary
medicine, University of Basrah; in the period from
October 2019 to March 2020. Twenty-four healthy adult
female rabbits weighing 1-1.5 kg, obtained from local
animal market at Basrah city, and housed in the animal
house of the college of Veterinary medicine / University
of Basrah. The rabbits housed separately in cages under
controlled room temperature around 25°C and 12 hours
dark-light cycle. The animals have free access to food
and water (ad libitum) throughout the study. However,
the food and water were restricted 24 hours before urine
collection. Cages of the animal were cleanedregularly,
and animal kept for seven days for adaptation prior to

the start of the experiment.
Preparation of AmmiVisnaga plant extract:

Seeds of Ammivisnaga plant bought from the Basrah
market. The seeds air- dried in 40°C oven, after thatdried
seeds were crushed. About 180g of seeds placed in 500
ml of distilled hot water and soaked for 3 days in pure
water with occasional shaking at room temperature, the
filtration was done using clean muslin cloth and through
Whatman qualitative gradel filter paper. The procedure
repeated twice, and all the filtrate combined and called
as crude extract. This extract used for administration to

animals.

This crude extract of Ammivisnaga screened for the
presence of different phytochemical materials by drying
to harvest dried powder. After that, the dried powder
soakedin 70% ethanol as a solvent and a rotary vacuum

evaporator under reduced pressure used to get alcoholic
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extract and to eliminate the solvent. This extract screened
for the presence ofdifferent phytochemical materials
such as alkaloids, saponin, coumarins, khillin, visnagin

and flavonoid by using GC mass.
Experimental induction of urolithiasis

Calcium oxalate urolithiasis was induced in the
kidney of female rabbits in both untreated and treated
groups using 2 ml of (0.75%) ethylene glycol orally
for each animal daily for 21 days and 2 ml of 1 %
ammonium chloride orally for the first 5 days only and 2
ml of disodium oxalate orally for 21 days. Control group

was drenched 2 ml of normal saline for 21 days.

Ethylene glycol administration is a common method
for the induction of experimental urolithiasis, it has been
used alone or in combination with other drugs such as
ammonium chloride for the study of kidney calcium
oxalate crystals deposition. To achieve uniformly high
rate of kidney crystal deposition, ammonium chloride
has been drenched in the first 5 days of the experiment
as it causes acidification of the urine and hence enhances

calcium oxalate crystallization.
Animal’s treatment

The rabbits were divided randomly into four groups
(6 rabbits each), the first group (Group A) drenched
only 2 ml of normal saline daily orally throughout the
experiment period (21 days) and considered as negative
control group. The second group (group B) was drenched
ethylene glycol (0.75%) twice daily and disodium
oxalate (350 mg in 100 ml distilled water) 2ml daily
orally for 21 days. In the last week, the dose increased
to 3 ml twice daily and considered as a positive control.
The third group (group C) was drenched like group B
but treated with Ammivisnaga extract 5 ml orally twice
daily for 2 weeks. The fourth group (group D) drenched
like group B but treated with Proximol (Halfa Bar

extract) 5 ml twice daily for 2 weeks also.
Sample collection for analysis:

Urine samples collected at the morning from all

groups and analyzed by urine strips method to know the

changes in biochemical constituents.

Blood samples were collected from all groups by
cardiac puncture to estimate renal function test including
blood urea, serum creatinine, serum uric acid and serum

calcium.

Statistical Analysis

Result gained in this experiment were estimated
as a mean =+ standard error of the mean (SEM). The
significant variance between groups were measured by
ANOVA using the SPSS followed by post-hoc test.
The comparison between groups was estimated by least
significant difference (LSD) test (P< 0.05).

Findings

The samplescollected and investigated after the
chemical induction of urinarylithiasisand after two
weeks treatment of rabbits with AmmiVisnaga and

proximol extracts.

The group of induced urinary lithiasis for 14 days
and 21 days showed clear body weight loss, higher
consumption of drinking water and increased morning
urine excretion. In addition to significant increase of
blood urea, uric acid, serum creatinine and calcium
levels (table 1)

After 14 days of treatment with AmmiVisnaga
extract and proximol we noticed reversed body weight
loss and overcome low blood urea, serum uric acid,

creatinine and calcium as shown in (table 1).

After

lithiasisgroups showed bad effects in urine examination

three  weeks of  induction,urinary
significantly different from control group, these effects
includes urinary crystals, increased bilirubin, increased
urine total protein loss, decreased urinary acidity,
increased leucocyte contents, increased nitrite, increased
urobilinogen, increased blood content as well as
significant increase in urine glucose and ketone bodies.
The only parameter, which is not significantly affected,

is the urine specific gravity, as shown in (table 2).
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Table 1: Effect of AmmiVisnaga and Proximolextractson kidney function of chemically induced lithogenic

female rabbits (mean + SD).

Treatments
Parameters 14 days 21 days
(mg/dl) Control lithogenic lithogenic 14.d2.1ys 14 d.ays LSD
AmmiVisnaga proximol
treatment treatment
453+1.2 492+1.3 246.0+3.4 68.6+2.5 127.4+42
Blood urea 7.5
A A B C D
.. 0.59+0.16 0.69 +0.18 455+ 1.12 1.18 £0.67 2.12+0.71
S. Creatinine 0.15
A A C B D
. . 0.28+0.12 0.30+0.13 0.60+0.15 0.24 +£0.10 0.38+0.11
S. Uric acid 0.10
A A B A A
. 10.03+1.2 11.80+ 1.4 14.18+ 1.6 10.30+ 1.8 11.91+1.85
S. Calcium 2.1
A A B AC A

Means bearing different capital letters differ significantly at 5 % level (P< 0.05)

Table 2: Effect of AmmiVisnaga and Proximolextractson the urine examination of chemically induced
lithogenic mature female rabbits (Mean + SD)

Treatments
Parameters 14 days 21 days
. X X i 14 days 14 days
Control lithogenic lithogenic o . LSD
¢ AmmiVisnaga proximol
reatment treatments
. 0.03+0.01 15+2 17+2 0.1+0.01 0.2+0.02
Bilirubin mg/dl 2
A B C D E
0.0+0.0 10 £3 11+ 2 2.1+0.5 1+ 0.0
Leucocytes 3
A B B C A
. 0.0£0.0 34+14 41+13 0.0 £0.0 0.0 £0.0
Nitrite 3
A B B C C
0.8+0.1 09+0.2 16 £1.0 3+1.1 0.5+0.1
ili 1
Urobilinogen mg/d A A B C C 3
. 0.423+0.10 1.5+ 0.5 3+1.2 0.0 +0.0 0.2+ 0.02
Protein mg/dl 1
A B C A D
- 501+1.1 55£1.2 95+14 5+1.6 6+1.5 5
2 A A B A A
0.0
0.01 +0.0 80 +5 200+ 6 0.0 +0.0
Blood mg/dl +0.0 10
A B C A A
0.3+0.01 5+£0.2 7+ 0.4 0.2 +0.02 0.2+0.02
1 1 4
Glucose mg/d A B C A A
. . 1.01 £0.01 1.03 +0.02 1.1+0.02 1+0.03 1+£0.03
Specific gravity 0.01
A A A A A
0.0 +£0.0 0.5+0.05 0.5+0.05 1.0 +0.0 0.0 0.0
Ket 1 0.01
etone mg/d A B B A C

Means bearing different capital letters differ significantly at 5 % level (P<0.05)
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GC-MS analysis of AmmiVisnaga extract:

GC-MS analysis of alcoholic extract of AmmiVisnaga revealed the detection of the main four components
Khellin, Visnagin, adulicin and enidimine, appeared as high peaks in the figure, while the lower peaks represented

other less contents of other compounds, as illustrated in figure 1.
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Figure 1: Histogram of AmmiVisnaga alcoholic extract showing the main chemical compounds.
Urine Crystallization:

After 14 days and 21 days from induction, urinary lithiasis groups showed clear crystallization compared to
the control urine samples, but after 14 days treatment with AmmiVisnaga and proximol extracts, there was nearly

clearance of the urine and disappearance of the crystals from the urine as shown in figures 7, 8, 9, 10.

Figure 2: Image of urine samples collected in the morningfrom rabbits (A) control group (B) lithogenic
group after 14 days of induction showing clear crystals and (C) lithogenic group after 21 days of induction
showing severe crystallization. Investigated using the high power field (HPF), under light microscope at 400
X magnification.
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Figure 3: Image of urine samples collected in the morning from rabbits after treatment by AmmiVisnaga
extract (A) for 14 days and (B) for 21 days showing disappearance of crystallization Investigated using the
high power field (HPF), under light microscope at 400 X magnification.

Figure 3: Image of urine samples collected in the morning from rabbits after treatment by proximol extract
(A) for 14 days and (B) for 21 days showing partial disappearance of crystallization Investigated using the
high power field (HPF), under light microscope at 400 X magnification.
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Discussion

Results of this study showed that urine crystals
formation induced by drenching ethylene glycol and
ammonium chloride caused damage to the renal tissue,
as in previous studies'"> 2. This damage might induced
by the reactive oxygen species (ROS) which is regarded
as the dangerous material produced by the crystals

deposited in the renal tissue forming renal calculi °.

In this study AmmiVisnaga extract induced
significant rise in urine production (diuresis effect)
compared to the control group, this may be due to the
diuretic materials found in AmmiVisnaga extract which
may possess several treatmental actions present in several
phytochemicals. So diuretic effect of AmmiVisnaga
increases urine amount is voided leading to decrease
urine saturation of salts crystals and help in discharging
out of the previously formed crystals '®!7 Previous
studies on AmmiVisnaga revealed removing of DPPH
free radicals and caused inhibition of fat peroxidation

assisting its antioxidant properties'*!>.

In this experiment high calcium oxalate crystals
were induced in the kidney by ethylene glycol (0.75%
in the drenching water) for 21 days and ammonium
chloride (1%) was given only for the first 5 days, as
drenching ammonium chloride for more than 5 days
will causes severe weight loss and may result in rabbits
death!®, Drenching of ethylene glycol and ammonium
chloride causes more crystallization in the urine as
well as forms larger crystals because of hyperoxaluria.
Higher water consumption and more urine excretion may
happened because of kidney damage!®.Furthermore,
there was significant rise in the serum creatinine, blood
urea and total protein loss in the lithogenic group when
compared to the control group,these overcome by

AmmiVisnagaand Proximol extracts.

These results in cope with other past results recorded
that crystallization of salts in the urine caused by increase
in oxalate consumption and less calcium excretion in the
group of induced urolithiasiswas overcome by drenching

AmmiVisnaga extract?® 2!,

AmmiVisnaga accelerate the recovery compared
to untreated group which was obviously seen by
improvement in the body weight, high clearance in urine
crystals and amelioration in kidney function compared

to untreated group.

This study provided us with a good knowledge on
the treatment bases and its action in the urinary calculi or
stones. Furthermore, the plantcan be considered as safe.
Previous study found no toxic effect of AmmiVisnaga
extract on rats and the plant has a good history of
medical uses consumed by human and regarded safe and

nontoxic 22,

Result of Table 1 showed a significant effects of
lithogenic treatment on blood urea, serum creatinine,
uric acid and serum calcium and their overcoming
and ameliorative effects by both AmmiVisnaga and
proximol. Those result are consistent with previous

studies on sheep?® andon rats?*.

The significant increase in serum calcium level in
this study due to lithogenic treatment may be due to
calcium reuptake under the effect of aldosterone®®. This
explanation supported by reduction of serum calcium
level by AmmiVisnaga and proximolsignificantly nearly
to the control. Therefore, the dose of AmmiVisnaga
extract and Proximol need to be adjusted or refined in

the case of combined treatment.

The results of this study indicates that there is a bad
effect on the Kidney function caused by the lithogenic
effect indicated by significant increase in the blood
urea, serum creatinine and uric acid as well as serum
calcium, theseeffects are ameliorated by AmmiVisnaga
extract and Proximol. These results are consistent with
the results of previous study 2°,and with other study
thatexplained high salt consumption resulted in the
formation of kidney damage, which may lead to Kidney

failure?®.

When rabbits with renal impairments treated with
AmmiVisnagaorproximol extracts, the high serum level
of uric acid, creatinine and blood urea were regressed to

the non-significant levels in comparison with the control.



Indian Journal of Forensic Medicine & Toxicology, October-December 2021, Vol. 15, No. 4

Other parameter such as ketone bodies, PH,
protein, Nitrite and bilirubin were increased due to
lithogenic formation. Treatment with AmmiVisnaga
or Proximol extracts ameliorate these parameters and
restore their concentration to nearly normal levels due
to their diuretic, antioxidant, anti-inflammatory and

antispasmodic effects.

Conclusion

In conclusion,AmmiVisnaga and Proximol are safe
and good diuretic herbs causes improvement in the body
weight, high clearance in urine crystals and amelioration

in kidney function compared to untreated group.
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