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ABSTRACT

The purpose of this study is to evaluate nephroprotective
potential of Trichosanthes dioica leaves extract against
Gentamicin (GM) induced nephrotoxicity and renal dysfunction.
Twenty-four Wistar rats were divided into four groups (n = 6).
Control rats that received normal saline (i.p.) and 0.5%
carboxymethyl cellulose (p.o.) per day for 8 days.
Nephrotoxicity was induced in rats by intraperitoneally
administration of GM (100 mg/kg/day for 8 days) and were
treated with TLE (200 and 400 mg/kg/day (p.o.) for 8 days).
Plasma and urine urea and creatinine, kidney weight, urine
output, blood urea nitrogen, urinary sodium and potassium level,
renal enzymatic and non-enzymatic antioxidants and lipid
peroxidation was evaluated along with histopathological
investigation in various experimental groups of rats. It was
observed that the GM treatment induced significant elevation (p
< 0.001) in plasma and urine urea, creatinine, kidney weight,
blood urea nitrogen, plasma Na' and K' level, renal lipid
peroxidation along with significant decrement (p< 0.001) in
urine output, renal enzymatic and non-enzymatic antioxidants.
TLE 200 and 400 mg/kg treatment to GM treated rats recorded
significant decrement (up to p < 0.001) in plasma and urine urea
and creatinine, urinary Na" and K level, renal lipid peroxidation
along with significant increment (up to p < 0.001) in renal
enzymatic and non-enzymatic antioxidants. Histological
observations of kidney tissues too correlated with the
biochemical observations. These finding powerfully supports
that Trichosanthes dioica leaves extract acts in the kidney as a
potent scavenger of free radicals to prevent the toxic effects of
GM both in the biochemical and histopathological parameters.

INTRODUCTION

ichosanthes dioica R. is an important medicinal herb.

In Charak Sambhita, leaves and fruits used for treatment

of alcoholism, jaundice, oedema and alopecia[1]. Over

20 species of Trichosanthes are recorded in Asia of which two
namely 7. dioica and T. anguina are cultivated as vegetable[2].
Trichosanthes dioica (Pointed gourd) is known by the name of
parwal, parmal, patol, potala in different parts of India and
Bangladesh and used as antipyretic, diuretic, cardiotonic and

laxative [3]. The fruit and leaves is the edible part of the plant
which is cooked in various ways either alone or in combination
with other vegetables or meats[4]. Juice of leaves of 7. dioica is
used as tonic, febrifuge and in subacute cases of enlargement of
liver and spleen[5]. The various chemical constituents present in
T. dioica are vitamin A, vitamin C, tannins, saponins[6].

Aqueous extract of 7. dioica fruits showed the anti-diabetes
activity[7], cholesterol lowering activity in normal and
streptozotocin diabetic rats[8], hepatoprotective activity against
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ferrous sulphate-induced liver injury[9], skin disorder[10], the
fixed oil of seeds of Trichosanthes species including 7. dioica
have antifungal property[11]. Rai et al. reported the in-vitro
assessment of antimicrobial activity of Trichosanthes dioica[12].
Shivhare et al. evaluate the antioxidant activity of fruits of
Trichosanthes dioica[13]. To the best of our knowledge there
were no any scientific reports available in support of its
nephroprotective potential. Therefore, present study was
designed to demonstrate the effect of Trichosanthes dioica leaves
extract (TLE) against Gentamicin induced renal damage in
experimental animals.

MATERIALSAND METHODS
Chemicals

Gentamicin (Nicholas, Mumbai, India) from the source
indicated in parentheses. All the chemicals used were of
analytical grade and procured from Sigma chemicals Co., USA
and Qualigens fine chemicals, Mumbeai, India.

Animals

Wistar rats (200-250 g) of either sex were procured from
Royal college of Pharmacy, Health and Sciences Berhampur,
Orissa. They were kept in departmental animal house in well cross
ventilated room at 22 + 2 °C with light and dark cycles of 12 h for
1 week before and during the experiments. All studies were
performed in accordance with the guide for the care and use of
laboratory animals, as adopted and promulgated by the
Institutional Animal Care Committee, CPCSEA, India (Reg. No.
1018C/06/CPCSEA).

Preparation of plant extract

Leaves of T dioica were collected from local area of
Berhampur (Orissa) India, during the month of October. The plant
material was identified and the voucher specimen was deposited
in the institutional herbarium for future references. The leaves of
the Trichosanthes dioica were dried in an oven at 37°C and then
powdered with a mechanical grinder, passing through sieve #40
and stored in an air tight container. The dried powdered material
(1.0 kg) was refluxed with MeOH for three hours. The total
filtrate was concentrated to dryness, in vacuo at 40°C to render the
MeOH extract (300 g) and this extract is referred as TLE
(Trichosanthes dioica leaves extract).

Gentamicin induced nephrotoxicity in rats

Twenty-four Wistar rats (150-170 g) were divided into 4
groups of 6 animals each. Group A: control rats (CON) that
received normal saline (i.p.) and 0.5% carboxymethyl cellulose
(CMC) (p.o.) for 8 days. Group B: Gentamicin-treated rats (GM)
that received 100 mg/kg GM (i.p.) and 0.5% CMC (p.o.) for 8
days[14]. Group C: (GM +TLE 200) treated rats that received 100
mg/kg GM (i.p.) and 200 mg/kg TLE (p.o.) for 8 days. Group D:
(GM + TLE 400) treated rats that received 100 mg/kg GM (i.p.)
and 400 mg/kg TLE (p.o.) for 8 days. After collection of blood and
urine animals were sacrificed by cervical dislocation under mild
ether anaesthesia and kidneys were harvested, rinsed in saline and
stored at -80 AC till further biochemical analysis.

Plasma and urine markers of renal damage

Rats of each group were individually housed in metabolic
cages for 24 h and urine was collected on the 8" day of the
treatment. Blood samples were collected from these overnight
fasted animals through retro-orbital plexus puncture in ethylene
diamine tetra acetic acid coated vials and plasma was separated by

cold centrifugation of vial at 3000 rpm for 10 min. Urea and
creatinine were assayed in plasma and urine using commercially
available kits (Reckon Diagnostics Ltd., Mumbeai, India) as per
instruction of the manufacturer and blood urea nitrogen (BUN)
concentration was also measured as an indicator of renal
function[15].

Preparation of renal homogenate

After the completion of the experiment, the kidneys were
excised, weighed and homogenized in chilled Tris buffer (10mM,
pH 7.4) at a concentration of 10% (w/v) (Potter-Elvenhjem glass
homogenizer). Homogenates were then centrifuged at 12,000
rpm for 20 min (4 'C) in a high speed and supernatant and
sediment were used for further biochemical estimations.

Measurement of renal lipid peroxidation

Measurement of malonaldehyde as an index for lipid
peroxidation (LPO) was done using thiobarbituric acid assay as
per Buege and Aust[16].

Measurement of renal antioxidants

Superoxide dismutase (SOD) was assayed in tissue
supernatant by the method of Kakkar et al.[17] based on the
inhibition of the formation of nicotinamide adenine dinucleotide-
phenazine methosulfate-nitro blue tetrazolium formazan.
Catalase, GSH and ascorbic acid assayed in tissue
sediment[18,19,20].

Histopathological examination

Pieces of kidney from each group were fixed immediately in
10% neutral formalin for a period of at least 24 h, dehydrated in
graded (50100%) alcohol and embedded in paraffin, cut into 4-5
pm thick sections and stained with hematoxylin-eosin. The
sections were evaluated for the pathological symptoms of
nephrotoxicity.

Statistical analysis

The values were represented as mean + S.E.M. for six rats.
Analysis of variance (ANOVA) test was followed by individual
comparison by NewmanKeuls test using Prism Pad software
(version 3.0) for the determination of level of significance. The
values of p<0.05 was considered statistically significant.

RESULTS
Effect of TLE on kidney weight

The effect various doses of TLE were studied on kidney wt. in
GM intoxicated animals. Renal injury induced by GM caused
significant increases the kidney wt. by 76.92% compared to
control group. The percentage protection in kidney wt. of treated
groups at 200 mg/kg as 17.39 (P<0.05) when compared to toxic
group while maximum percentage protection in kidney wt. at the
dose 0of 400 mg/kg i.e. 36.95 (P<0.001). Table 1 Shows that, GM
treated rats' registered significant (p< 0.001) increment in kidney
weight.

Effect of TLE on urine output

The effect various doses of TLE were studied on urine outflow
(Table 1) in GM intoxicated animals. GM caused significant
decreases the urine outflow by 43.83% compared to control
group. The percentage augmentation in urine outflow of treated
groups at 200 mg/kg as 36.58 (P<0.01) when compared to toxic
group while maximum percentage augmentation in urine outflow
atthe dose 0of400 mg/kgi.e. 60.97 (P<0.001).
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Table 1. : Effect of TLE on kidney weight, urine output, plasma urea, plasma creatinine, urine
urea and urine creatinine level against GM induced nephropathy in rats.

Groups Kidney weight Plasma Urine
(mg/100 body Urine
weight) output Urea Creatinine Urea Creatinine
(ml/h) | (mg/dny (mg/dl) (mg/dl) (mg/dl)

CON 0.52+0.04 0.73£006 | 2142412 | 0.82+0.13 58.63 £2.02 12.03£1.3
GM 0.92+0.06" 0414003 [ 58.6+2.3 [2.1+0.11 123.443.2° 3823 3.1
GM +TLE 200 | 0.76 + 0.05° 0.56+ 003" | 51.6+2.8 1.62 +0.15° 112.543.1¢ 302, +2.8°
GM + TLE 400 0.58+0.05° 0.66+005 | 31.72+19 | 1.22+0.12° 71.63+£25° 199=+1.1°

Values are mean + S.E.M. of 6 rats in each group
P values: *<0.001 compared with respective control group CON
P values: "<0.05, "<0.01, ‘<0.001 compared with group (GM)

Table 1. : Effect of TLE on SOD (Units/mg protein), CAT (umol of H202 consumed/mg protein), GSH (ng/mg protein),
LPO (nmol of malonaldehyde formed/mg protein), ascorbic acid AA (mg/g of tissue) and blood urea nitrogen BUN
(mg/dl) level against GM induced nephropathy in rats.

Groups SOD CAT GSH LPO AA BUN Urinary Urinary
Na' level K' level
(mmole/L) (mmole/L)
CON 15.6+0.9 3046=3.1 |9R2+42 (4214£09 [ 1.73+0.03 | 13.32+04 | (34.6+4.3 523=0.2
GM 6.9+03 1435=1.2 [4271+23 [41.17+14 | 132+005 [22.02+0.7 | 173.6+6.4* | 8.12=0.4*
GM +SXE |8.8=0.5 2156=2.07 | 5675+3.1° [36.2+1.1° | 147+004 | 1921+0.8 | 164543.9% | 7.1 +0.3°
200
GM+ SXE | 11.80+0.7° |2072-24° | 8131+4.2° [22.78+12° | .61 +0.06° | 16.63+0.7 | 142.844.2° | 598-0.4°
400

Values are mean + S.E.M. of 6 rats in each group
P values: #<0.001 compared with respective control group CON
P values: *<0.05, "<0.01, ‘<0.001 compared with group (GM)

Fig 1. : Histological study of kidney tissue in control and experimental groups of rats. (A) No morphological damage was observed in
rats in the control group. (B) Histopathological view of renal sections in GM treated group showed the epithelial cells of proximal
tubules presented vacuoles and hydropic changes, atrophy and inflammatory cell infiltration, degeneration and desquamation
(indicated by arrows) as compared to control group. (C) Animal treated with TLE-200 mg/kg showed considerably fewer lesions in the

tubules and interstitium compared to the group GM treated rats. (D) Animal treated with TLE-400 mg/kg showed regeneration in
tubular epithelial cells.
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Effect of TLE on urea and Creatinine in plasma and urine

The effect various doses of TLE were studied on urea and
Creatinine in GM intoxicated animals. Renal injury induced by
GM caused significant changed in renal marker in plasma as urea
by 173.57%, Creatinine by 156.09% but in case of urea and
Creatinine in urine 110.47% and 217.78% respectively compared
to control group. The percentage protection in renal marker in
plasma of treated groups at 200 mg/kg as urea 11.94 (P<0.05) ,
Creatinine 22.87 (P<0.05), while these markers in urine 8.83
(P<0.05) and 21.0 (P<0.05) respectively when compared to toxic
group while maximum percentage protection in renal markers in
plasma at the dose of 400 mg/kg as urea by 45.87% (P<0.001),
Creatinine by 41.9% (P<0.001) but in case of wurea and
Creatinine in urine 41.95% (P<0.001) and 43.97% (P<0.001)
respectively (Table 1).

Effect of TLE on urinary Na" and K’ concentration

The effect various doses of TLE were studied on Na" and K'
level in GM intoxicated animals. Renal injury induced by GM
caused significant changed in electrolyte concentration in urine as
Na' by 28.97% and K" by 55.25% compared to control group. The
percentage protection in urine concentration of treated groups at
200 mg/kg as Na' 5.24 (ns) and K' 12.56 (P<0.05) when
compared to toxic group while maximum percentage protection
in urine concentration at the dose of 400 mg/kg as Na by 17.74%
(P<0.001)and K" by 26.35% (P<0.001) were observed. (Table 2)

Estimation of renal LPO

The results in table 2 showed clear significant percentage
change in the levels of LPO in GM intoxicated rats as 193.52 (P<
0.001) compared to control group. Treatment with TLE at the
doses of 200 and 400 mg/kg significantly prevented this heave in
levels and the percentage protection in LPO were 12.07 (P<0.01)
and 44.66 (P<0.001) respectively.

Estimation of renal antioxidants

The percentage changed of SOD, CAT, GSH and ascorbic acid
(Table 2) in GM intoxicated group were as 55.76 (P< 0.001),
63.63 (P< 0.001), 56.5 (P< 0.001) and 23.69 (P< 0.001)
respectively. The percentage protection in SOD as 27.53 (P<
0.05), 72.31 (P<0.001), CAT 50.24 (P< 0.05), 107.1 (P< 0.001)
and GSH 32.87 (P<0.05),90.37 (P<0.001) while in ascorbic acid
11.36 (P<0.05),21.96 (P<0.001) at the doses levels 200 and 400
mg/kg, respectively. In different doses level of TLE, 400 mg/kg
has shown maximum protection which was almost comparable to
those of the normal control.

Effect of TLE on serum blood urea nitrogen

The effect various doses of TLE were studied on serum blood
urea nitrogen in GM intoxicated animals. Renal injury induced by
GM caused significant changed BUN in plasma by 65.31%
compared to control group. The percentage protection in blood
urea nitrogen of treated groups at 200 mg/kg as 13.5 (P<0.01)
when compared to toxic group while maximum percentage
protection in blood urea nitrogen at the dose of 400 mg/kg as by
24.47 (P<0.001) respectively.

Histopathological observations

The histological changes in kidneys and pathological
manifestations are presented in Figure.l. The nephrotoxicity
were confirmed by evaluating the pathological symptoms such
epithelial cells of proximal tubules presented vacuoles and

hydropic changes, atrophy and inflammatory cell infiltrate,
degeneration and desquamation. Treatment with the TLE extract
200 and 400 mg/kg body weight ameliorated the toxic
manifestations in the kidney. The histopathological observations
supported this conclusion.

DISCUSSION

Gentamicin-induced nephrotoxicity is a well-documented
event involving some functional and cellular mechanisms such as
Glomerular lesions that interfere with Glomerular hemodynamic,
and altered tubular transport, with the injury ranging from solely
functional lesions to the occurrence of necrosis. Most
chemotherapy drugs targets pathways that are essential to
dividing cells[21]. Several studies have now documented the
importance of reactive oxygen metabolites (ROM) in Gentamicin
induced renal damage[22]. Nephrotoxicity of the drugs is usually
associated with their accumulation in renal cortex, dependent
upon their affinity to kidneys and on kinetics of drug trapping
process[23]. Several studies have reported that oxygen-free
radicals are considered to be important mediators of GM-induced
acute renal failure. GM induced nephrotoxicity is characterized
by elevated levels of urea and creatinine in plasma as well as
urine, severe proximal tubular necrosis, renal failure[24] and
weight of kidney were found to be significantly increased in rats
treated with only GM[25]. Gentamicin (100 mg/kg, i.p) also
increased urinary Na' and K' level that indicating the
nephrotoxicity[26]. Similar pattern of changes were also
observed in our study following GM treatment. TLE
supplementation to GM treated rats recorded decrement in levels
of urea and creatinine in plasma as well as urine these
observations indicates at an improved renal function in form of
effective clearance of urea and creatinine. Increment of urinary
Na' and K' level in TLE supplemented animal also a good
indication of improved renal function. GM-treated rats showed
that there was a significant decrease in urine volume as compared
to control. But after the treatment with TLE the urine volume was
significantly increase as compared to GM group. In fact, 400
mg/kg TLE increased the urine volume to the level of the control.
Decrement in activity levels of renal SOD, CAT and GSH
following GM treatment are in accordance with previous report
on GM induced suppression of endogenous enzymatic
antioxidant machinery[27]. TLE treatment efficiently prevented
GM induced decrease in activity levels of SOD, CAT and GSH. A
relationship between nephrotoxicity and oxidative stress has been
confirmed in many experimental models[28]. The elevated level
of MDA, a marker of lipid peroxidation, indicates increased free-
radical generation in the GM-induced nephrotoxicity[29]. GM-
induced increment in MDA content of plasma was significantly
prevented by TLE treatment in the present study. GM-induced
increment in MDA content of plasma was significantly prevented
by TLE treatment in the present study. Therefore, the significantly
lower levels of MDA in the tissues of treated groups as compared
with the GM group indicate attenuation of lipid peroxidation.
This was probably due to less damage by oxygen-free radicals
with TLE. The involvement of oxygen-free radicals in tissue
injuries is well established[30]. Also, GM + TLE (200 and 400)
groups recorded significantly higher levels of AA as compared to
GM group, thus indicating that TLE treatment prevents GM
induced depletion in levels of renal non-enzymatic antioxidants.
GM administration to control rats produced a typical pattern of
nephrotoxicity which was manifested by marked increase in
serum BUNJ[31]. TLE supplementation to GM treated rats
recorded decrement in levels of blood urea nitrogen in plasma.
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Histopathological results demonstrating structural changes in
renal tissue of aminoglycoside antibiotics such as GM were
reported by some researchers [32]. Histopathological view of
renal sections in GM treated group showed the epithelial cells of
proximal tubules presented vacuoles and hydropic changes,
atrophy and inflammatory cell infiltrate, degeneration and
desquamation. Vacuoles and hydropic changes, atrophy and
inflammatory cell infiltrate, degeneration and desquamation and
epithelial changes were considerably mild in the groups treated
with GM + TLE-200 while in case of animal treated with TLE 400
mg/kg showed regeneration in tubular epithelial cells. We think
that, morphological changes in kidneys were because of GM
injection, but these changes tended to be considerably mild in GM
plus TLE treatment.

CONCLUSION

In the present study, Trichosanthes dioica exhibited potent
nephroprotective activity which might be useful for the therapy or
management of disorders involving ROS-mediated pathology.
Our data indicate that GM-induced nephrotoxicity might be
related to oxidative damage. Co-administration of TLE lessened
the negative effects of GM-induced nephrotoxicity possibly by
inhibiting free radical mediated process. Further investigation of
these promising protective effects of TLE against GM-induced
renal injury may have a considerable impact on developing
clinically feasible strategies to treat patients with renal failure.
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