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The investigation of Nephroprotective activity of plant Phyllanthus fraternus (PF) Web, euphorbiaceae aerial parts
extract (70% methenolic) was tested against cisplatin (anti cancer agent) and gentamicin (amino glycoside antibiotics)
induced nephrotoxicity in rats. The degree of protection was determined by estimating blood urea nitrogen (BUN),
serum Creatinine (Scr) levels and initial and final body weight (BW) of the animals was determined. The treatment with
70% methanolic extracts of PF at doses 100 and 200 mg/kg body weight markedly reduced cisplatin and gentamicin
induced elevation of serum nitrogen and creatinine levels and normalizes body weight of the animals. The comparative
histopatholigcal study of kidneys exhibited almost normal architecture as compared to control group.
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INTRODUCTION

The kidneys are susceptible to toxicity from xenobiotics
because they too have a high blood flow (22% of cardiac
output) relative to their mass (0.5% of body mass).
Cells of the tubular nephron also face double sided
exposure, to agents in the blood on the basolateral side
and in the filtered urine on the luminal side. Cells in the
proximal tubule are generally the site of nephrotoxicity.
These cells have greatest abundance of cytochrome
P450 in the nephron and they have the ability to
transport organic anions and cat ions from the blood in
to the cells , chemically induced kidney damage in
typically seen as acute tubular necrosis (ATN) the cells
in the proximal tubule are affected , Re-absorption of
water, electrolytes, glucose and amino acids is
impaired®.

There are several nephrotoxic drugs in the market for
treating cancer and infectious diseases caused by gram
negative bacteria namely cisplatin and gentamecin etc.
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Cisplatin is a potent anticancer drug used in the
treatment various solid tumors. But the major dose
limiting side effect associated with cisplatin is
nephrotoxicity2. Similarly gentamicin a potent antibiotic
effective against gram negative bacteria. However here
also ototoxicity and nephrotoxicity associated with
these types antibiotics are limity their use in clinical
practice3, Therefore it is thought that administrations of
Nephroprotective agents like antioxidants along with
such essential nephrotoxic drugs may prevent / reduce
the severity of nephrotoxicity. Search for such
nephroprotctive agents from synthetic sources has been
less fruitful.

Therefore we thought of exploring a possibility of using
Nephroprotective agents from natural sources along
with nephrotoxic drugs so as to protect kidneys.

As a part of this concept survey of locally available
medicinal plants was undertaken. It was observed that

www.arpb.info



Kalyani et al, ARPB, 2012; Vol 2 (III)

(RESEARCH ARTICLE)

the plant Phyllanthus fraternus is grown widely and
abundantly. In addition, a native practioner has claimed
that this plant is very useful Nephroprotective agent*.
The other species of phyllanthus are known to posse’s
antioxidant and hepatoprotective properties®. Keeping
all these facts in view the present study is aimed at
giving a scientific basis for the native claims and
traditional knowledge. In addition it is also thought to
combine a natural Nephroprotective drugs with
synthetic nephrotoxic drug so as to enhance the safety
of treatment for cancer and infectious diseases caused
by gram negative bacteria.

MATERIALS AND METHODS

The Plant material and Preparation of extract: The plant
PF aerial parts were collected from the surrounding
villages of Harapanahalli in the month of Sept-Oct. The
plant was identified and authenticated by Department
of Pharmacognosy, S. C. S. College of Pharmacy,
Harapanahalli. The plant specimen has been deposited
at the herbarium of the college. The aerial part of the
plant was shade-dried and crushed at room
temperature and pulverized. The powder obtained was
subjected to soxhlet extraction with 70% methanol the
extract were concentrated under reduced pressure and
stored in a dedicator until further use®.

Experimental animals: Adults Wister albino rats
weighing between 140-190 gm and adult Swiss albino
mice weighing between 20-25gms of either sex were
used for the study. The animals were housed in
standard polypropylene cages at room temperature and
provided with standard diet (gold Mohr Lipton India
Ltd) and water was given ad /libitum under strict
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hygienic conditions and ethical clearance for animal use
was obtained from institutional animal ethical
committee prior to the activity the registration no for
institutional animal house is 157/1999 /CPCSEA.

Acute toxicity studies: The acute toxicity for test extract
PF were determined on albino mice, the selected
animals were divided in to eight group of six in each .the
control group received 2ml /kg of vehicle orally, other
groups received the extract as test drug in one of dose
100, 200, 400, 800, 1000, 2000 and 3000 mg / kg in a
similar manner, after dosing the animals were observed
continuously for first behavioral changes and mortality
if any at the end of 24 hrs, 48 hrs and 72 hrs
respectively”.

Nephroprotective activities

Cisplatin induced nephrotoxicity: Six groups of six rats
in each were selected; the group first was administered
with equivalent volume of 2% gum acacia (op) for 15
days, the group is served as control. The remaining
group was treated with cisplatin 5mg/kg BW
intraperitonial (ip) for five days. The blood was
withdrawn from the animal through retro-orbital vein
on sixth day in second group, on the sixteenth day in
group third to assess the renal functions. The group
fourth and fifth animals were treated with extract of
100 and 200 mg/kg BW from sixth day to sixteenth day
orally and blood was withdrawn on the sixteenth day to
estimate. The group sixth was treated with 200mg/kg
BW from the day of administration of cisplatin. The
blood was withdrawn on the day sixth?8?,

The results are shown in Table no.1.

Table No. 1: Effect of 70% methenolic extracts of PF in cisplatin induced renal damage in rats.

Group (n=6) | Treatment regimen

Change in (bw) (%)

Blood urea (mg/dl) Serum creatine (mg/dl)

[ Vehicle treated (control)

5.00 + 0.57

38.03 +1.31 0.54 £ 0.01

1 Cisplatin (5 mg/kg bw) for 5
days.

-13.83 &+ 0.94***

71.37 £ 1.64%** 2.25 £ 0.43%**

Cisplatin for 5 days (5 mg/kg)
and 70% alcoholic extract
simultaneously administered
for 5 days.

11 -4.66 £ 0.84***

51.67 £ 1.12%** 1.91 £ 0.20**

Cisplatin for 5 days (5 mg/kg)

mg/kg, 6th to 16thday).

v and 70%alcoholic extract (100 | -2.66 £ 0.42%**

48.56 £ 0.58*** 1.50 + 0.13*

Cisplatin for 5 days (5 mg/kg)
Vv and 70% alcoholic extract
(200 mg/kg, 6th to 16thday).

-3.66 + 0.88***

38.68 &+ 2.05 0.85+0.11

*P<0.05**P<0.01, ***P<0.001 (vs. Control).

Gentamicin induced nephrotoxicity: Group one, which
received only normal saline throughout the course of
the experiment was used as control. The second group
of animals received daily ip injection of generation
(80mg/kg BW) for eight days. The animals of third
group received 80 mg/kg of gentamicin i.p nearly for
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eight days in addition to this they also received 100
mg/kg BW PF orally. Group four animals were given 80
mg/kg BW of gentamicin i.p for eight days in addition to
this they also received 200 mg/kg BW of PF orally
which was started three days prior to the gentamicin
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injections and continued with eight days gentamicin treatment!0 11, A]l the data’s are given in Table no.2.
Table No. 2: Effect of 70% methanolic extracts of PF in Gentamicin induced renal damage in rats.
_ . . o Blood urea nitrogen Serum creatinine
Group (n=6) Treatment regimen Change in (bw) (%) (mg/dl) (mg/dl)
I Vehicle treated (control). 5.50 + 0.67 29.21 + 0.46 0.90 + 0.03
11 Gentamicin 80mg/kg/7days. -13.33 £+ 1.28*** 53.52 £ 2.08*** 1.63 + 0.10%**
Gentamicin 80 mg/kg/8 days with 70%
111 alcoholic  extract 200 mg/kg | -9.16 £ 2.02%** 36.62 + 2.09* 1.12 + 0.07
simultaneously
Gentamicin 80 mg/kg/8 days and 70%
v alcoholic extract 100 mg/kg 9thday to -9.83 £ 1.24%** 47.99 £ 1.10*** 1.62 £ 0.09***
16thday.
Gentamicin 80 mg/kg/8 days and 70%
\Y alcoholic extract 200 mg/kg after 9thday | -3.50 £ 0.92%** 31.63+1.79 1.02 + 0.06
to 16thday.

*P < 0.05 **P < 0.01, **P<0.001 (vs. Control).

Parameter assess for the renal functions: 80 -
Body weight: The weight of the animals before starting )
and at the end of the treatment was measured and ETR
percentage change in body weight was calculated and ._E, i
the effects are shown through graphsi.e. fig.1,2,3,4,5,6. Bl o o
104 d
g 51 g &'
/. - :
E -5 4 % % ok % 0 T T T T
w10 | % Groups
2 5] i Fig. 2: Effect of 70% alcoholic extract of PF on cisplatin
v " o induced elevated blood urea nitrogen level.
- 60
Groups 5
Fig. 1: Effect of 70% alcoholic extract of PF on cisplatin 40
induced reduction in body weight. *
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5 m Fig. 5: Effect of 70% alcoholic extract of PF on
104 * gentamicin induced elevated blood urea nitrogen level

Serum creatine: The blood Scr level was estimated by
alkaline picrate method using creatine kit. (Jiffies

-15 A

-20 -

Groups method)13.
= 3
Fig. 4: Effect of 70% alcoholic extract of PF on E 23
gentamicin induced reduction in body weight £ :
Blood urea nitrogen: The BUN concentration in blood g 1'?
serum was estimated by enzymatic method using urea’s g s
enzyme Kit. (Berthelot’s method)!2. g,

Groups

Fig. 3: Effect of 70% alcoholic extract of PF on cisplatin
induced elevated serum creatinine levels.
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Groups

Fig. 6: Effect of 70% alcoholic extract of PF on
gentamicin induced elevated serum creatinine levels.
Histopathological examination: Two animals from each
group were sacrificed on the day of blood withdrawal
and kidneys were isolated. It was washed with saline
and preserved in 10% formaldehyde solution. The
kidneys were process and embedded in paraffin wax.
The sections were stained with Hematoxylin and Eosin
and observed under light microscopel.
Histopathological photography of cisplatin treated
groups of rat’s kidneys (Fig. 7)

Microphotogreph
{Cisplarin Smg/kg weated)  (Treated C Gisplarin and extraer)

2 %
- | =y =
Micophomer=ph of Group. JY Microphomerephof Group ¥
{Extract meated with 1 00me/Eg) {Extvect mested with 20me )

Histopathological photography of gentamicin treated
groups of rat’s kidneys (Fig.8)
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Statistical analysis: The data was analyzed using ANOVA
followed by student’s ‘T’ test.

RESULTS AND DISCUSSION

In the toxic doses study extracts of PF Since no
mortality was observed at 2000 mg/kg. It was thought
that 2000mg/kg was the cut off dose. Therefore 1/10th
and 1/20th dose (i.e. 200mg/kg and 100mg/kg) were
selected for the activity.

In cisplatin groups it was found that body weight was
elevated to 5% + 0.57 gm, BUN was 35.03+1.31 mg/dl
serum Creatinine 0.544+0.01 mg/dl in control animals.
Histopathological observations revealed that the
morphology of kidney was normal and even the tubular
stretch are normal, there were no necrotic sites.
However upon the cisplatin 5 mg/kg for 5 days is
reduced the body weight of 13.83+ 0.94 gm and
elevated the BUN levels to 71.37 + 1.64 mg/dl and
serum Creatinine levels to be 2.25 + 0.43 mg/dl
histopathological observations reveals that there is a
glomerular congestion, infiltration, inflammatory cells,
tubular necrosis, peritubular necrosis and presence of
casts. The group third and fifth has significantly reduced
the severity of cisplatin induced nephrotoxicity in dose
dependent manner. In treatment with 100 mg/kg dose a
mild paritubular congested are persisted. However the
higher dose 200 mg/kg animal’s kidneys have shown
almost complete recovery from nephrotoxicity. In
gentamicin treated groups it was found that body
weight was increased to 5.5% =+ 0.67 gm, BUN level was
29.214+0.46 mg/dl and serum Creatinine 0.90 + 0.03
mg/dl in control group animals. Histopathological
observations revealed that the morphology of kidney
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was normal. However upon the gentamicin 80 mg/kg
for 8 days is reduced the body weight of 13.33 + 1.28
gm and elevated the BUN levels to 53.52 + 2.08 mg/d],
serum creatinine levels were 1.63+0.1 mg/dl and
histopathological observations showed that there is a
glomerular congestion, infiltration, inflammatory cells,
tubular necrosis, peritubular necrosis and presence of
casts. Upon treatment with 200 mg/kg along with
gentamicin has reduced the severity of nephrotoxicity.
Similarly treatments with 100 mg/kg and 200mg/kg
after gentamicin toxicity have significantly reduced the
severity of nephrotoxicity in dose dependent manner.
CONCLUSION

In the study it was observed that there was a significant
elevation in BUN levels with reduction in body weight of
animals in cisplatin induced toxicity. This is in
conformity with the earlier report. This is due to the
reactive oxygen species, increased nitric oxide
synthatase activity and hydroxyl radical generation.
These free radicals may deplete or over powers lipid
peroxidation preventing enzymes like superoxide
dismutase, glutathione transferase, catalase etc. The
plant PF reported a potent antioxidant property.
Similarly it has also protected that kidneys from
cisplatin induced nephrotoxicity, therefore it seems free
radical scavenging property may be responsible for
nephroprotective activity against cisplatin induced
nephrotoxicity.
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Similarly gentamicin also induces nephrotoxicity by
generation of free radical species like superoxide,
hydroxyl and hydrogen peroxide. In our study
methanolic extract of PF has protected animals against
gentamicin induced nephrotoxicity and also shown anti-
oxidant properties. Therefore in this model also
nephroprotective effect may be due to the anti-oxidant
property of the plant.

Treatment with PF extract has protected the kidney
from cisplatin and gentamicin challenge. This was
demonstrated by reducing the elevated levels of BUN,
Scr and improves the body weight of animals. In
addition histopathological observations have shown
that there is an improvement in this architecture of the
kidney due to the treatment with test extracts in both
models. Our study has apparently justified the claim of
the native practitioner that the aerial parts of
Phyllanthus fraternus web are useful in treating kidney
disorders. There is a need to undertake further studies
to isolate  phytoconstituents responsible for
nephroprotection so as to identify the lead molecule
responsible for the Nephroprotective activity.
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