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LINN LEAVES OR SEEDS AND THEIR MIXTURE AGAINST GENTAMICIN-
INDUCED NEPHROTOXICITY IN RATS

Maysa M. El Mallah’ Reham S. Ramadan’
Abstract

The present study aimed to elucidate the nephregtioe effect of
different doses of aqueous extract of Solanum Migkinn (AE-SN)leaves
or seeds and their mixture against gentamicin-iaduoephrotoxicity in
rats. Forty eight mature male rats weighted (16Q+&gre randomly divided
into eight groups 6 rats each. Group (1) rats wedeon basal diet and
served as a negative control, while the other Tiggovere intoxicated by a
single intraperioneal dose (100 mg/kg) of gentamiocirats at the 4th week;
once daily for end of the experiment (4 weeks) faduction of
nephrotoxicity. Group (2) was kept intoxicated pasitive control group )
while groups 3, 4, 5 and 6 were pre- treated onaltyh AE-SN extract of
leaves and seeds in a dose of 250 and 500mg/kg, lbespectively for 4
weeks. Groups 7 and 8 were pre- treated orally withixture of aqueous
extract of Solanum Nigrum Linn leaves and seedsa itlose of 250 and
500mg/kg b.wt respectively for 4 weeks.Feed intakes calculated daily
and body weight gain was recorded weekly. Bloodgamwere collected
and kidneys were weighted, dissected out and tdkenbiochemical
analyses and histopathological study. Pre- tredtméh AE-SN extract of
leaves or seed and their mixture improved feedkentand increased body
weight gain and normalized kidney weight comparedGiM intoxicated
rats. Also AE-SN significantly improved levels otmalmarkers and
maintaining the electrolyte balance by decreasiagum level of some
mineral element (Na, K and P), and increase lefehlwium and vit. D. in
serum compared to negative control group. Impraesa@l function by AE-
SN treatment caused an increase in Renin , Eryetp (EPO) and
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parathyroid hormones. There were also an increaseenal antioxidant
enzyme activity and partial amelioration of renaégdneration. In
conclusion AE-SN aqueous extract of leave was meffective than
agueous extract of seeds. Pre-treatment with AE¥®Biture at high doses,
significantly normalized level of renal markers aadtioxidant activities.
Ameliorative effects of AE-SN leaves or seeds ameirtmixture against
gentamicin induced nephrotoxicity may be attributedtheir antioxidant
properties.

Key words. nephrotoxicity, SolanumNigrumLinn gentamicin &.rat
I ntroduction

Nephrotoxic injury is damage to one or both of théneys and
results from exposure to a toxic material that oaour in many different
ways, depending upon the type of agent. Toxin Hesctdeffect on the
glomerulus or the renal tubules and leads to detsbru of cells Barbier
etal., 2005).Most drugs are found to cause nephrotoxicity arct@ffects
that include altered inflammation, tubular cell itoty, intra-glomerular
hemodynamic, crystal nephropathy, thrombotic micgiapathy
rhabdomyolysigMondi etal., 2014)and(Grases etal., 2015) .

Gentamicin (GM) is amino glycoside antibiotics haweamg been
employed as antibacterial remedy, particularly @sfaigram negative
bacterial infection®Ali et al., (2005). Gentamicin is known as nephrotoxic
agent. It damages the tubular cells lacking mompiobl changes in
glomerulus structureZiets et al., 2009) .

Many herbs have been proven to be effectual abroppotective
agents while many more are claimed to be nephregiige Lakashmi
etal., (2012).

Solanumnigrum Linn (family: Solanaceae) commonly known as
black nightshade, grows as a weed, found in thedris of India and other
parts of the world. It has a long history of medai usage and has been
used as a traditional folk medicine for treatingmas ailments such as pain,
inflammation, fever and liver disorde@ogoi and islam (2012 )Generally,
black nightshade is very rich in nutritive valueghich are capable of
supplying minerals, vitamins, proteins, and certhimrmone precursors

o)
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(Arulmozhi etal., 2012) This herb elaborates a wide spectrum of medicinal
properties such as anticancdiuretic, antioxidant, antiulcer antimicrohial
nephroprotectivéAl-Qirim et al.,2008) , (Arulmozhi etal., 2010), ((Singh
etal., 2011) and (Harika etal., 2013 ) .

A recent report has shown th&lanum nigrum exerts protection
against liver fibrosigHsieh etal.,2008) Several photochemicals have been
identified and isolated fronSolanum nigrum, which contain alkaloids,
flavonoids, saponins, tannins, phytic acid and bgganic acid, steroidal
glycosides (Potawel etal.,2008) Leaves were found to be richer in
polyphenols than stem and frgiisiu—Chen et al.,,2010) Solanumnigrum
leaves contained the highest concentration of gentacid, luteolin,
apigenin, kaempferol, and macoumaric é&tdnu et.al., 2011)

Therefore, the present study is carried out to elucidate
nephroprotective effect of aqueous extracthi{grum) leaves or seeds and
their mixture with different doses against gentaminduced renal toxicity
in male rats .

Materials and Methods

A. Materials:
Natural Plant leaves and seeds :

Dried leaves and seeds Sblanum nigrum L.(family: Solanaceae
were obtained from the market of Ministry of Agitwe in Cairo city,
Egypt. Seeds and leaves were ground separatelaifitee powder using a
coffee mixer and stored in an air-tight containkeept in a desiccators until
analyzed and preparation.

Gentamicin is an amino glycoside antibiotic was purchaseanfro
El-Gomhoria Co., Egypt city,. Gentamicin is givem rats in dose a 100
mg/kg/day for 7 days intraperitoneal for induciegal damage according to
previous studies as reportedfgrombi and Ekor (2006)

Chemicals and kits:

Kits for biochemical analysis were purchased frovm gamma trade
company for pharmaceutical and chemicals, DokkigEgAnd chemicals
were purchased from EL - Gomhorya company Caitg ,Egypt .
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Experimental animals

Forty eight mature male albino rats of Sprague Bgwstrain
weighing (160+5g) and 10-12 weeks old were purahdisen Laboratory
of Animal Colony Helwan Egypt.

B. B.Methods:-
1. Chemical analyses of Solanumnigrum L:

Moisture, protein, fat, ash , mineral elements (Na, K, P) and
vitamin C of Solanum nigrum L (leaves and seeds) fine powder were
determined separately according to the method@{A.O.A.C. 2000)
while total carbohydrates were calculated by déiferes as following :

Carbohydrate % = 100 - (Moisture% + protein % #dat Ash%).

2. Determination of the total phenolic compounds and total flavonoid
of Solanumnigrum L:

Total phenolic concentration was analyzed using thethod
described bysingleton et al., (1965)Total flavonoid concentration was
guantified using the spec- trophotometric methodcdbed bylJia et al.,
(1999)

3. Preparation of the basal diet:

Basal diet was prepared according Reeves et al., (1993)It
consists of 20 % protein (casein), 10 % sucro$eé,cebrn oil, 0.2% chlorine
chloride, 1% vitamin mixture, 3.5 % salt mixturg% fibers (cellulose) and
the remainder was corn starch up to 100 % .

4. Preparation of aqueous extract of Solanum nigrum L leaves and
Seeds

Fine powder ofSolanumnigrum L leaves and seeds at 100 gm were
suspended separately in 250 ml of water for 2 hantsthen heated at 60-
65°C for 30 min. The extract was collected sepbraiad the processes
were repeated 3 times with the residual powderh égxe collecting the
extract. The collected extracts were pooled andquhthrough fine cotton
cloth. The filtrates were evaporated at 40-50°Cairrotavapour under
reduced pressure. A dark semisolid material (yieléls) obtained was
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stored at 0-4°C until uskrulmozhi et al., 2012. A known amount of the
residual extracts were suspended in distilled weded was orally
administered to rats .

5. Induction of nephrotoxicity.

Gentamicin was given intraperitoneal injectiongdts at a dose of
100 mg/kg b.wt at the 4 th week daily till the eofdthe experiment for
induction of nephrotoxicity according Earombi and Ekor (2006)

6. Experimental Design :

Rats were maintained under controlled hygienic tams. Animals
were fed on basal diet and water was providédlibitum. Rats were
allowed to acclimatize to the laboratory environinér 7 days before
starting of the experiment. The experiment wasquaréd on forty eight
adult Sprague Dawley rats weighted (160+5g) rangiasidtributed into 8
groups, of 6 rats each. Group 1 was kept as a ndmegative) control
group, received a single intraperitoneal (i.p.)eatjon of normal saline
(2.5ml/kg) , while the other 7 groups were intoxéch by intraperitoneal
dose (100 mg/kg) of gentamicin injected to ratshie 4" week, once daily
till the end of the experiment (4 weeks) for indot of nephrotoxicity
which classified into control positive group anddagroups 3, 4, 5 and 6
were pre- treated orally with (AE-SN) of leave as®kds in a dose of 250
and 500mg/kg b.wt .,respectively. While Groups @ 8nwere pre- treated
orally with a mixture (AE-SN) of leave and seedsairdose of 250 and
500mg/kg b.wt . Food and water was provided adHxibtFeed intake was
recorded daily and body weight of rats was measorex weekly. At the
end of the experimental period (four weeks) The aére euthanized by
prolonged exposure to ether and blood samples wetledrawn for
separating the serum by centrifugation at 8000 fpm15 min. Serum
samples were kept frozen at -Z0till biochemical analyses. A part of the
kidney was kept frozen until used for preparingues homogenates for
biochemical analyses. The other part was presemmed0% formalin
solution till processed for the histopathologicehmination of kidney .
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7. Kidney function marker:

Blood urea nitrogen was determined using Bio Méxigkits
according to RPatton and Crouch 1977, Serum uric acid was determined
using the enzymatic colorimetric method as desdribg (Fossati et al.,
1980). Serum creatinine concentrations were calorimetyicdétermined
by( Husdan and Rapoport , 1968)Serum total protein and albumin were
determined as described by the method(Weichselbaum 1946) and
(Bartholomev and Deleny 1966) Estimation of some serum minerals (Na
K ,p ,Ca ) were according tpupsa et al ., (1994). Renin and
erythropoietin (EPO) were estimated according ¥an — kats et al .,2001)

. Vitamin D was determined according(i@le rie et al ., 2006) .

8. Preparation of kidney Homogenate:

One gram of frozen kidney tissue was taken, wash#dice-cooled
0.9% NacCl solution and homogenized in ice-cooled il of 1.5% solution
of potassium chloride and 50 mM potassium phospbatier solution (pH
7.4) to yield 1% homogenate (W/V). Homogenates wergrifuged at 4000
rom at 4°C for 15 minutes and the supernatants vweeléected for
biochemical analyse&hundmiri et al.,(2004).

9. Estimation of kidney antioxidant enzymes

Lipid per oxidation (LPO) was determined by measgri
malondialdehyde (MDA) (Marker of lipid per oxidatip that formed in
terms of thiobarbituric acid reactive substancesBARS). Kidney
homogenates were used for determination of tisdp&l Iperoxide,
malondialdehyde (MDA) and enzymatic (GPx, SOD amiiTCand non
enzymatic (reduced glutathione, GSH) antioxidahissue GSH content in
kidney homogenate was calorimetrically determined the modified
method of Afzal et al. (2002). Malondialdehyde (MDA) content was
determined according t®hkawa et al. (1979). Activities of glutathione
peroxides (GPx), superoxide dismutase (SOD) andilase (CAT)
antioxidant enzymes were chemically determined @icg to Paglia and
Valentaine (1979), Spitz and Oberley (1989and Sinha (1972) |,
respectively
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10. Histopathological examination:-

The fixed samples of kidney in 10 % neutral buffefermalin were
cleared in xylol and embeded in paraffin 4-5 pnctkhsection and stained
with Hematoxylin and Eosin (H&E) for subsequent tdymthological
examination according tGarleton ,(1979)

11. Statistical analysis:

Statistical analysis was carried out using StaastPackage for the
Social Sciences (SPSS) for Windows, version 20 §m8., Chicago, IL,
USA). Collected data was presented as meant sthrdrariation (SD).
Analysis of Variance (ANOVA) test was used for detming the
significances among different groups accordingAtmitage et al. (2002)
All differences were consider significant if-P0.05.

Results

Proximate composition of leaves and seedsotdnum nigrum L.
was presented in (Table 1). Ash, protein, fiber amuisture contents are
higher in the leaves compared to the seeds, waiiée fat and carbohydrate
was higher in seed than leaves.

Table 1 : Gross chemical composition &olanum Nigrum L. leaves and seeds

(mg/100g9)
Parameters % Dry matter of leave | Dry matter of seed|
Ash content 10.18 8.05
Total fat 4.60 12.18
Total protein 24.90 17.63
Total carbohydrate 53.51 55.85
Total fiber 6.81 6.29
Total moisture 84.70 76.86

Elemental Composition of SolanumnigrumL.Leaves aadds was
shown in (Table 2) , indicated th&tnigrum contains high levels of Mg ,p
,k ,ca and Fe and Na in leaves than seeds..The ofdbese element is
magnesium, phosphor , potassium ,Calcium ,ironsaium . On the other

1)
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hand S. nigrum contains high levels of vitamin C and Vitamin E.eTh
concentration of these vitamin (C and E) was highézaves than seeds.

Table 2 : Some mineral and Vitamin content of Solanum nigluntieaves and
seeds (mg/100g)

.Parameters Composition Composition
(mg/100gq) of Leaves | (mg/100g) of seeds
Sodium Na 2.71 2.1
Potassium K 42.89 37.17
Calcium Ca 17.33 11.82
Phosphor p 75.22 62.50
Magnesium Mg 247.59 201.36
Iron Fe 13.01 12.91
Vitamin C 35.18 23.38
Vitamin E 9.72 5.71

Data recorded in Table (3) showed that, total Fodypl and
flavonoid levels were high in both leaves and see&. nigrum but the
highest levels were in leaves.

Table 3: Total phenolic and total flavonoid compounds conhiarthe extracts of
Solanum nigrum L. leaves and seeds(mg/100g)

Parameter Composition Composition
(mg/100g) of Leaves (mg/100g) of seeds
T. Polyphenols 10.27 8.24
T. Flavonoids 1.01 0.81

Data in table (4) showed that, injection with G\ora¢ at a dose of
100mg/kg b.wt for 7days caused a significant radactn both of feed
intake and body weight where as the kidney -bodghteatio was found to
be increased as compared to control. Pre treatdly avith (AE-SN) seeds
or leaves and their mixture at 250 and 500 mg/kg before concomitant
with GM for additional 7 days increased food intaded reversed the
weight loss during the experimental period compdredats treated with

1)
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GM alone. Pr—treated with (AE-SN) leave and seedurg at dose 250 and
500 mg/kg b.wt caus ed the highest increase in ietadte (17.20 g ) and
(17.00 g) respectively compared to control positwweup (15.56 g ) .The
highest increase in feed intake due to the higlmesease in weight gain
ratio in the same group as (24.11+ 1.02%) and (301401%) respectively.
Also the same treatment caused increase in relatteey weight in the

same groups as (1.68+ 0.11%) and (1.79+ 0.63%) acedpto control

positive group (1.58+0.43%).

Table 4: Effect of AE-SN leaves or seeds and their mixmebody weight gain,

feed intake and relative kidney weight in nephratoats.

|_ Parametersinitial weight | Final weight | Bodyweight Fl (@) Relative
Groups (9) (9) gain % g kidney weight?
G1:
171.67 +1.52p250.14+1.649 45.70+1. 07a] 19.30+1.3294 1.88+0.44a
Control -ve
G2
175.00+1.649 205.13+1.72q 17.21+1.08c| 15.56+1.19¢| 1.58+0.43d
Control + ve
G3:
AE-SN leave | 173.55+1.02g9 210.22+1.13¢ 21.13+1.04 c| 16.87+1.08 1.63+0.11c
extract 250mg
G4:
§ AE-SN seed extra¢t172.43+1.13¢ 215.12+1.160y 24.75+ 1.03b| 16.00+1.42y 1.71+0.21b
2 250mg
| £
Q| = G5:
g § AE-SN leave | 173.80+1.109 217.12+1.11h 24.93+1.01b| 16.99+1.15 1.69+0.23c
S| 8 extract 500mg
T (2]
5| 3 Go
o § AE-SN seed extra¢t174.30+£1.209 219.43+1.210y 25.89+1.01b| 17.29+1.28 1.74+0.71b
= 500mg
G7:
AE-SN mixture | 174.30%1.22g 216.32+1.42hy 24.11+1.02b| 17.20+1.27y 1.68+0.11c
250mg
G8:
AE-SN mixture | 174.30+1.119 227.31+1.12 30.41+1.01b| 17.00+1.24h 1.79+0.63b
500mg

Mean £ SD values in each raw with different supersipts (a, b, ¢, d) are significantly
different as compared to the control groups aP<0.05 n = 6 rats/group.
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Results in Table (5) showed the effect of (AE-SEg¢ds or leaves
and their mixture on renal functional markers. Rgitgen (GM) intra-
peritoneal alone at a dose of 100mg/kg b.wt forygdaesulting in a
significant increase in serum urea nitrogen, uradaand creatinine
concentration compared to control negative groines€ elevations in blood
urea, uric acid and creatinine concentrations vggaificantly (P<0.05)
attenuated by all the pre treated with (AE-SN) seed leaves and their
mixture at 250 and 500 mg/kg b.wt, indicating thegphroprotective
activities. Group-5 and group-8 exhibited more pesinephroprotective
effects, having significantly (P<0.05) lower valuek urea nitrogen, uric
acid and creatinine level when compared to norrahles. However, group-
8 had the numerically lowest value of serum urdeogen, uric acid and
creatinine levels as compared to control negatinsu indicating their
improved nephroprotective activity

Table 5 : Effect of AE-SN leaves or seeds and their mixture serum urea
nitrogen, uric acid and creatinine concentrationsaphrotoxic rats .

ParametersUrea nitrogen|  uric acid creatinine
[Groups (mg/dl) (mg/dl) (mg/dl)
G 1: Control - ve 27.65+1.32d 2.77 £0.02d| 0.5 +0.15d
G 2: Control + ve 72.16 £1.93a 5.87 +0.05a| 3.5+0.17a

G3: AE-SN leave extract
§ 250mg/kgb.wt 65.14 +5.13b| 4.22 +0.43b| 2.0 +0.56b
© | =| G4:AE-SN seed extract
3 E 250mg/kghb.wt 66.9 +6.62b | 4.65+0.61b| 2.3 +0.11b
2| 2| G5: AE-SN leave extract
@© >
% % 500mg/kgb.wt 35.4+4.42c| 3.30+0.44c| 2.0 +0.56b
T |5 G6: AE-SN seed extract
g % 500mg/kgb.wt 37.22 £5.15¢] 3.51+0.72c| 1.5%0.35c
0| o TAE. :
o | = | G7AE-SN mixture 250mg 59 55 4 3340 3.4240.32¢ | 1.3+0.12¢

/kgb.wt
G8: AE'SngrE')\xt”re 500mg 1 56 12 +1.44¢| 3.00+0.015¢| 0.7+ 0.32d

Mean + SD values in each raw with different supersipts (a, b, c,) are significantly
different as compared to the control groups at P<@5 n = 6 rats/group.

Total protein, Albumin and globulin concentrationsere
significantly (P<0.05) lower in GM-treated intrarfteneal at a dose of
{ 516)
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100mg/kg b.wt for 7 days as compared to normalrobgiroup (Table 6).
All the treated groups of (AE-SN) leave or seeds their mixture at 250 or
500mg/kg b.wt for 21 days followed by concomitadtrénistration of GM
at (100mg/kg b.wt ip) for 7 days significantly resed the lowered values of
total protein, albumin and globulin induced by Giticating their positive
effects to renal damage. Whereas pre-treated edtbel extract alone at 250
or 500 mg/kg b.wt caused a significant increas@f, Albo and Glb than
seeds extract alone at 250 or 500 mg/kgb.wt as amdpo normal control
group However, high dose of (AE-SN) leave and saeedure at 500 mg/kg
b.wt (group-8) exhibited substantial higher valoégP,Alb,Glb compared
to control positive group

Table (6):Effect of AE-SN leaves , seeds and their mixturs@mum levels of total
proteins (TP), albumin (Alb) and globulin(Glb) iephrotoxic rats .

Parameters TP Alb Glb
Groups (g/dl) (g/dl) (g/dl)
Control - ve 8.05+0.05a 4,52+0.12a | 3.53+0. 07a
: Control + ve 4.16+0.03c 2.30+0.14b 1.86+0.06¢C
G3: AE-SN leave extract
§ 250mg/kgh.wi 5.2+0.05b 2.90+0.13b 2.30+0.04b
o| £ G4: AE-SN seed extrac
g i 250mg/kgh.wi 4.85+0.04b 2.70+£0.16b | 2.15+0.01b
= = G5: AE-SN leave extract
© >
% % 500mg/kgb.wt 6.59+0.05a | 3.60+0.11a 2.99+0.02a
© - G6: AE-SN seed extrac
S % 500mg/kgb.wt 6.11+0.04a | 3.20+0.21a 2.91+0.01a
o) o} . :
o bt G7: AE-SN mixture
[ 250mg/kgb.wt 7.41+0.01a| 3.99+0.15a | 3.42+0.0l1a
G8: AE-SN mixture
500mg/kgb.wt 8.02+0.03a| 4.51+0.32a | 3.51+0.02a

Mean + SD values in each raw with different supersipts (a, b, c,) are significantly
differentas compared to the control groups at P<O®n = 6 rats/group.

The statistical data in (table 7) presented thatiministration of
gentamicin( GM) intra-peritoneal at dose 100mg/kgtlior 7 days caused a
significant increase (P<0.05) in serum mineral (Kland P ) while caused
a significant decrease ( P<0.05 ) in serum calatompared with control (-
ve) group.

1
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Animal groups treated with oral administration AEC(SN) leave or
seeds and their mixture at 250 or 500mg/kg b.wt2fbrdays followed by
concomitant administration of GM at (100mg/kg bigjtfor 7 days showed
a significant nephroprotective effect for elevasedum mineral (Na ,k and p
) and decreased values of serum calcium level edllny GM treatment
.The highest protection was to the rats orally amstriated with mixture of
leave and seed extract at (500mg/kg b.wt) compandth GM -
nephrotoxicitygroup (+ve) .

Table (7): Effect of AE-SN leaves or seeds and their mixtuseonm levels of
sodium ( Na), potassium (k) , Calcium (Ca ) and dphorus (P) in
nephrotoxic rats.

|:3roups

Parameter

S Na (mg/dl) | K (mg/dl) Ca (mg/dl) P(mg/dl)

G 1: Control - ve

136.50+0.05k

40.65+0. 53|

13.40+0.804

4.18+0.33d

Renal damage groups

G 2: Control + ve

150.33+0.02¢

1 65.48+0.55a

8.48+0. 20c

8.60 +0.404|

Treated groups with

G3: AE-SN
leave extract
250mg/kgb.wt

145.55+0.073

1 55.90+0.13b

9.75+0.04c

6.23+0.69b

G4: AE-SN see(

extract
250mg/kgb.wt

147.42+0.034

1 58.27+0.16b

9.45+ 0.01c

6.97+0.53b

G5: AE-SN
leave extract
500mg/kgb.wt

140.80+0.05k

43.48+0.43c

11.54+0.02h

5.21+0.43c

G6: AE-SN see(

extract
500mg/kgb.wt

142.30+0.04k

45.00+0.21c

10.87+0.01h

5.47+0.49¢c

G7: AE-SN
mixture
250mg/kgb.wt

140. £0.034b

42.34+0.12c

11.99 +0.32

n 5.11+0.31c

G8: AE-SN
mixture
500mg/kgb.wt

137.15+0.08H

40.51+0.61c

12.45 £ 0.52

a 4.84+0.45d

Mean + SD values in each raw with different supersipts (a, b, c,) are significantly

differentas compared to the control groups at P<O®n = 6 rats/group.
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Data in table (8) showed that level of renin horendd.68+0.02
ng/ml/h) and parathyroid hormone (180.90+0.02 nfijnlvere significantly
increased in the group treated with GM intra-pertal at dose of 100mg/kg
b.wt for 7 days when compared to the value of @n{rve) group
(2.13+0.05 ng/ml/h) (50.40+0.10 ng/ml/h) respediiv@he same treatment
caused a significant decrease in erythropoietimioe (1.37+£0.12 ng/ml/h)
and vitamin D (19.63+0.32) when compared to valtieghe control (-ve)
(4.564+0.14 ng/ml/h) and (48.45+0.13 ) respectivAly the pre- treatment
with (AE-SN) leave or seeds and their mixture & 25 500mg/kg b.wt for
21 days followed by concomitant administration d¥fl@t (100mg/kg b.wt
ip) for 7 days significantly decreased (P<0.059 kiighest values of renin
and parathyroid hormones induced by GM treatmemthile the same
treatments significantly elevated (P<0.05 ) the ucedl values of
erythropoietin hormone and vitamin D induced by QGMatment.Pre-
treatment with leave extract at 250 or 500 mg/kgt vas more effective in
reducing level of renin and parathyroid hormone amtreasing
erythropoietin hormone and vitamin D level thandsegtract at the same
dose. The mixture of leave and seed extract atnd@Bg b.wt normalized
the value of hormones to normal values.
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Table (8): Effect of AE-SN leaves or seeds and their mixtursenum renin
erythropoietin and parathyroid hormones and vitabim nephrotoxic

rats.
Parameters Renin EPO PTH (ng/ml /h) VIT.D
Groups (ng/ml/h) (ng/ml/h) (nmol/L)
G 1: Control - ve 2.13+0.05c| 4.56+ 0.14a 50.40+0.10d | 48.4+ 0.134
G 2: Control + ve | 4.68+0.02a| 1.37+ 0.12d] 180.90+0.02a| 19.6+ 0.32d
G3: AE-SN leave
extract 3.25+0.07b| 2.56+ 0.13c| 130.30+0.04b| 30.3+ 0.14d
250mg/kgb.wt
G4: AE-SN seed
§ extract 3.80+0.03b| 1.99+ 0.16d 170.7+ 0.01bq 28.4+ 0.52d
S |£| 250mg/kgb.wt
>| =/ G5: AE-SN leavd
2= extract 3.25+0.05b| 2.89+ 0.11c| 90.00+0.02c | 38.1+ 0.13d
£ % 500mg/kgb.wt
T | | G6: AE-SN seed
s % extract 3.85+0.04b| 2.00+ 0.21c| 100.30+0.01c| 35.4+ 0.40d
g é 500mg/kgb.wt
G7: AE-SN
mixture 2.50+0.05c| 3.15+ 0.32b 65.54+0.02d | 42.4+ 0.12H
250mg/kgb.wt
G8: AE-SN
mixture 2.20+0.08c| 4.25+ 0.31a 54.65+ 0.03d| 46.0+ 0.334
500mg/kgb.wt

Mean * SD values in each raw with different supersts (a, b, c,d) are significantly
differentas compared to the control groups at P<O®n = 6 rats/group.

Data in table (9) showed that , administration eftgmicin( GM)
intra-peritoneal at dose of 100 mg/kg b.wt for Ala&pused a significant
increased in level of MDA by ( 104.02%)of the cahtnegative value .The
same treatment reduced the kidney content of ielitdar GSH level by (
51.13% ) of the control value . Higher values of Mdicate the oxidative
stress in GM treated group. The increase in MDAlewere attenuated by
pre treatment with (AE-SN) leave or seeds and thakture at 250 or
500mg/kg b.wt for 21 days followed by concomitadtranistration of GM
at (100mg/kg b.wt ip) for 7 days as follow, grougoiowed by group-7,

group-5, group-6,group 3and group-4 respectivelyerwltompared with
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control (-ve). However, group-5 that treated withE(SN) of leave at
500mg/kg b.wt had the similar values as comparegroop-6 that treated
with (AE-SN) of seeds at 500mg/kg b.wt. The conslietattenuated for
MDA levels were to group 8 that administrated wilie highest level of
leave and seed mixture at 500mg/kgb.wt when comdperecontrol (-ve)

group. Similary pre treatment with (AE-SN) seeds leaves and their
mixture at 250 and 500 mg/kg b.wt for 21 days fekd by concomitant
administration of GM at (100mg/kg b.wt ip) for 7ydamarkedly reduced
suppuration in renal intracellular GSH level thaswbserved in GM group
alone .The combined treatment of leave and seedatxtas more effective
than either agent alone in protecting against thppsration in renal

intracellular GSH induced by GM alone

Table (9): Effect of AE-SN leaves or seeds and their mixturen@londialdehyde
(MDA) and reduced glutathione (GSH) levels in kigngssue of
nephrotoxic rats.

|_ Parameters MDA GSH
Groups (umol/gm protein)(umol/gm proteini)

G 1: Control - ve 42.22 +0.2d 11.50 +0.61a

G 2: Control + ve 86. 14 + 0.5a 5.62 + 0.25e

G3: AE-SN leave extract 250mg/kgb.wt 72.32 + 0.7b 7.89 £+ 0.51d
G4: AE-SN seed extract 250mg/kgb.wt 76.54. £ 0.6b 7.52 +0.42d
G5: AE-SN leave extract 500mg/kgb.wt 67.82 + 0.3c 8.93 + 0.49c
G6: AE-SN seed extract 500mg/kgb.wt 67.91+ 0.4c 8.52 £ 0.65¢c
G7: AE-SN mixture 250mg/kgb.wt | 57.32 + 0.4cd 9.99+ 0.53b

G8: AE-SN mixture 500mg/kgb.wt 46.21 £ 0.5d 10.72 +0.62a

Renal damage groups

Treated groups with

Mean + SD values in each raw with different supersipts (a, b, c,) are significantly
different as compared to the control groups at P<@5 n = 6 rats/group.

Data illustrated in table (10) showed that ratsedtgd with a
gentamicin (GM) intra-peritoneal at dose 100mg/kgtkfor 7 days only
(+ve) had significantly reduced antioxidant actest of glutathione
peroxidase (GPx), superoxide dismutase (SOD) anlasa (CAT)

enzymes compared to control (-ve) group. The le¥alntioxidant enzyme

o)
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was significantly improved by administration of (AH\) seeds or leaves
and their mixture at 250 and 500 mg/kg b.wt for &dys followed by
concomitant administration of GM at (100mg/kg b.yg) for 7 days
reversed the lower value of GPx , SOD and CAT iedugy GM treatment.
However leave plus seed extract pretreatment reagwes more effective
than either agent alone. While the highest doskeafe and seed mixture
has the ability to restore the antioxidant enzyrotvidy in GM treated
groups in addition to nephroprotective effect.

Table (10)Effect of AE-SNleaves or seeds and their mixture agtivities of
antioxidant enzymes in kidney tissues ofnephrotoais.

. CAT
Parameter§&Px(nmol/min SOD )
Groups mg protein) | (U/mg protein) (nmol/min/mg
protein)
G 1: Control - ve 66.15 + 3.119 82.31 +0.024) 3.91 +0.03a
G 2: Control + ve 4232 +3.15d 35. 13+ 0.01a 1.45+ 0.03c
G3: AE-SN | tradt
cave exratts, 13 +3.23d 50. 32 £ 0.02d 2,51+ 0.22b
o 250mg/kgb.wt
o
> G4: AE-SN seed extragt
°| & X 50 16 + 3.350 48. 05 +0.04d  2.00+ 0.13b
ol 'S 250mg/kgb.wt
Q )
(@)] - -
g | 5| GO AESN leave extragly, o, 4 730 65.14+0.01¢ 2.9+ 0.02a
= =4 500mg/kgb.wt
©
© G6: AE-SN seed extradt
T | & seed extiatl og 93+ 4.730 64.52 +0.03¢ 2.71+ 0.03b
S © 500mg/kgb.wt
Q: — .
G7: AE-SN mixt
. MIXIUE | 55 23+ 4.730 78.09+0.05b| 3.01+0.01a
250mg/kgb.wt
G8: AE-SN mixt
MIXIUE | 6234 + 4524 80.67+0.024 3.51+0.11a
500mg/kgb.wt

Mean + SD values in each raw with different supersipts (a, b, c,) are significantly
differentas compared to the control groups at P<0®n = 6 rats/group.

Histopathological Results of Kidney:

Microscopically, kidney of control negative rat eaed the normal
histopathological structure of renal parenchymat(p). Meanwhile, kidney
of rat from control positive rat group showed castgm in the renal

golmerular and blood vessels with vaculation of #mdothelial cells

o)
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.Extensive cell necrosis was observed in epithal@ls of the proximal
tubules, some tubules contain castes ,slight tropay observed in some
renal tubules and related glomeruli , and the stitgail tissues between the
renal tubules showed inflammatory cells infiltrati¢pict. 2).Kidney of rat
pre- treated with different doses of (AE-SN) leaveseed and their mixture
showed recovering of normal glomerulus and renlies, as follow pre-
treatment of rats with (AE-SN) leave at high do€8rbg/kg b .wt for 21
days followed by administration of GM markedly imoped injuries in renal
tissues. There were mild tubular epithelial degatien, necrosis (gradel)
epithelial cells of the proximal tubules, slightbtar cast , and slight
inflammatory cell infiltrate in the interstial nascular congestion , and no
vacuolation of endothelium (pic3). pretreatmentait with (AE-SN) seed
at high dose 500mg/kg b.wt followed by administatof GM decreased
renal injuries. There were moderate degeneratioroses grade Il in tubular
epithelium of the proximal tubules, slight tubutast ,mild congestion ,and
slight inflammatory cell infiltrate in the interati (pic4). Similary, co
administration of 500mg/kg b.wt of leave and seattaet followed by
administration of GM markedly improved injuries ianal tissues There
were mild tubular epithelial degeneration, no ne~owas observed in
epithelial cells of the proximal tubules, no tubuleast , and slight
interstium cell infiltration ,no vascular congestip and no vacuolation of
endothelium (pic5).

(pic.1) Sections in the kidney cortex of a control ratwgimy a glomerulus and
renal tubules
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(pic 2) Section from renal tissues received gentamicinsdgaion revealed grade
-1V tubular necrosis and tubular cast . the mstéial tissue moderate
inflammatory cell infiltrate

(pic 3) Section from renal tissues of rats pretreated (AE-SN ) of leave at high
does 500 mg/ and administration of GM. The sectiemealed grade
Itubular necrosis and tubular cast .Most of theute show regenerative
changes.

(pic 4) Section from renal tissues of rats pretreated YAE-SN ) of seed at high
does 500 mg and administration of GM. The sectiewvealed grade I
tubular necrosis and tubular cast .Many tubulesvstlegenerative changes.
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(pic 5) Section from renal tissues of rats pretreated (AE-SN ) mixture of leave
and seed at high does 500 mg and administratioGMf The section
revealed mild tubularepithelial degeneration anchecrosis was observed
in epithelial cells of the proximal tubules andtobular cast

Discussion

Gentamicin (GM) is an antibiotic widely used indtieag severe
gram-negative infections. However, its clinical uge limited by its
nephrotoxicity. Several lines of evidence indictébat free radicals are
important mediators of gentamicin nephrotoxicithefefore, the aim of this
study was to investigate the possible protectiveceff aqueous extract of
AE- SN leaves or seeds and their mixture with dgife doses , on
gentamicin-induced nephrotoxicity . In addition, oHrer possible
mechanism regarding the action of gentamicin ig tg@ntamicin may
increase the production of hydrogenperoxide (H2@8Y it is well known
that oxygen andH202causes the contraction of medaregjls, modify the
filtration surface area and ultimately reduce thé&RGLopez-Novoa
etal.,2011) and (Hozayen etal.,2011)

Therefor, there is a continuous search for agertghwprovide
neoprene-protection against the renal impairmenised by drugs like
gentamicirfAli, 2006). Antioxidants from plant are of increasing intertst
consumers because of their roles in the maintenaficeuman health.
Various phenolic compounds such as flavonoids, plhemcids, saponins
and tannins possess diverse biological activitied are thought to be
beneficial for reducing tissue damage induced bglaire stres¢Cai etal.,
2003)(Acharya and Shrivastava,2008Kumar etal.,2012) and(Mohana
etal ., 2012)
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Body weight is frequently the most sensitive inticaof adverse
effects of xenobiotic. So, it is considered as &meinant parameter of
toxicity testing. Increased catabolism, seen inteacanal failure, results in
acidosis which is accompanied by anorexia. Hengal teed intake
decreases and this causes body weight(Kissndmiri etal ., 2004)

Throughout our study, it was apparent that GM adstrision
produced toxicity in rats as examined by a gradealease in feed intake, a
very highly significant decrease in body weightngand increased kidney
weight observed. Excessive GM ingestion disturlesrttetabolism of most
nutrients in the diet resulting in malnutritionghinay be one of the reasons
for decreased body weight in GM- administered rakese results were in
agreement withBello and Chika, (2009)and Lakshmi and Sudhakar
(2010Wwho illustrated that GM induced renal disordersalihcould be due
to the alteration in their eating behavior, as Itesof the cytotoxic effect of
GM or to renal tubular injury affecting re-absogptiof water leading to
dehydration(and /or inflammation Kidney damage was also markgd
elevated relative kidney weight due to the increasglomerulus volume
and other cellular changes.

Pre- treatment with aqueous extractsSotanum Nigrum Linn(AE-
SN)seeds or leaves and their mixture showed maakesiorations on food
intake and body weight gain for gentamicin intoxéchrats as compared to
gentamicin control group. The kidney weight showggphificant decrease in
rats pre -treated with (AE-SN) leaves or seeds d&nmeir mixture
concomitant with GM as compared with those of gamtan control group.
These effects could be associated with the altersiin nutrient absorption
and metabolic utilization after treatments. Thistpctive effect may be due
to the presence of nutrients and Polyphenols ptaseSolanum nigrum
leave and fruits as shown in chemical analysesuofresult which showed
that .Ash, fiber, total protein and moisture cotgesere higher in the leaves
compared to the seeds. These results in the samenith Akindahunsi
and Salawu (2005) who concluded thatsolanum nigrum has high
nutritional value and is recommended as a cheapcsaf plant protein,

energy and mineral elements such as magnesiumrersgpiporus.
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Also our result indicated that solanumgrum L. leave and seed had
many elements very important for increasing appetitd feed intake like
mineral and vitamins. These elements were foundsesolanum nigrum L.
leave more than in seeds as sodium, potassium cjueal,phosphor
,Magnesium , and iron . These results in agreemstft Dhellot etal.,
(2006)who reported tha®. nigrum contains high levels of magnesium and
phosphorus but relatively low level of zinSlanum nigrum is a medical
plant rich in the phytochemicals and vitamin C &eavhich act as natural
antioxidant compound as Polyphenols and flavonaitisese result in
agreement withAkubugwo etal.,(2007) and Hsiu etal., (2010who
recorded that oxalate levels were high in bothdsaand seed @& nigrum,
and that sterols and tannins were below detectalds in the seed. Apart
from total phenols and flavonoids, the level ofestbtudied phytochemicals
were higher in the leaves relative to the sdeek treated with aqueous
extracts ofSolanum Nigrum Linn(AE- SN) leaves in a dose of 250 or
500mg /kg bwt were more effective in reversible teentake and body
weight than those administrated with seed extnaa dose of 250 or 500
mg/kg b .wt. this may be due to the differenceshamical composition of
them .While the mixture of them at 500 mg/kg b.wt normped feed intake
and restored body weight and kidney weight ne#inéanormal.

Kidney is an important organ actively involved inaimtaining
homeostasis of the body by reabsorbing importarternah and excreting
waste products so, kidney functional markers suhuraa, uric acid and
creatinine are the main indicators of renal dysfien¢Karahan, et al.,
2005) and (Arthur et al., 2006)Jrea is the nitrogen containing end product
of protein catabolism. The concentration of urea eigvated when
glomerulus filtration rate (GFR) is markedly de@ed in renal pathies.
Moreover, urea concentration begins to rise ontgrgbarenchymal tissue
damage.(Safa etal., 2010).Thus, serum urea concentration is sometimes
considered a more reliable renal function predicttran serum
creatiningSharma, 2011)While creatinine derives from endogenous
sources by tissue creatinine breakdown and itsrarhea enables a quite
good estimation of the GFR. Plasma creatinine aunggon is an important

o
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index than the urea concentration in the first peasf kidney diseagal-
Wabel et al., 2005).

Gentamicin activates the platelet activation factausing local
vasoconstriction and thus restricts the renal blflosv and ultimately
GFR(Polat et al., 2006) Many studies supported that oxidative streshas t
major contributor in GM-induced nephrotoxicityarttetincrease in serum
urea and creatinine in rats could be attributedth® free radical that
inducedoxidative damage and serum concentratioreaticine and urea
depends largely on the glomerular infiltration. Ttleange in these two
parameters together with the histologicalresulticate a reduction in the
glomerular filtration rate as aresult of gentamititoxication (Nitha and
Janard, 2008 and (Saleemiet al., 2009.The results of gentamicin-induced
nephrotoxicity in our study are in the same linghwihose documented
previously. In our results GM administrated at10fkggb.wt ip to rats
showed significant increase in the levels of blacghnitrogen, uric acid and
creatininecompared to normal control group. Thesmeasesare mainly
caused by increased production of ROS which isntieeliators of tissue
damage and finally leads to altered kidney funcéod renal failure

Pretreatment with (AE-SN) leaves or seeds alone thaird
mixtureforall intoxicated groups displayed nephaipctive action by
lowering the blood urea nitrogen, uric acid andatirene level when
compared to intoxicated rats (+).Pretreatment vathe or seeds extract of
the plant alone exhibited varying degree of theméipeeffects in renal
damage whereas combination of both displayed sigtergeffect. We
observed that renal markers were brought back mmaloon treatment with
the extract oSolanum Nigrummixture at high dose. These result in the same
line with Arulmozhi et al., (2010who explained tha®, nigrum leaves and
seeds are a source of bioactive compounds (sapayiytesides, tannins,
alkaloids ascorbic acid, phenolic and terpenoidsh wotential health
promoting actions. Flavonoids are oxidized by raldicesulting in a more
stable and less reactive radical. The Phytocomstitudetected in the plant
materials may be responsible for their nephropttecactivity (Yarnell

and Abascal 2007).Flavonoids can also inhibit the activity of many
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enzymes such as Xanthines oxidase, peroxidaseiarmdaxide syntheses,
which are supposed to involve in free radical gatien (Al-Qirim etal.,
2008)(Abd-Elkawy et al., 2013)

Albumin is the main contributor to the plasma osmptessure and
is synthesized in the liver. It helps in the trasrsf drugs, hormones and
enzymes. Albumin level decreases in kidney dis@danalnutrition,
increased fluid loss during extensive burns, ancredsed absorption in
gastrointestinal disease@bdel-Raheem etal., 2010)Hyperalbuminemia
may result from impaired synthesis, loss througheuor feces, Jain and
Singhai 2010).in the present study, the results of albumin, glioband
total protein revealed that mean serum concentradib aloumin (g/dl),
globulin (g/dl) and total protein (g/dl) decreass&gnificantly (<0.01) in
GM - intoxicated group as compared to normal cdrgroup, which could
be associated with necrosis of proximal tubulesesEhresults were in
accordance withsafa etal., (201D who revealed that administration of
gentamicin induced a renal failure characterizeth weduced glomerular
function which it reflected by marked significanéalease in serum total
protein, albumin and globulin  concentration and reased
proteinurigkumare al., 2004 thronic nephropathies leads to increased
glomerular permeability and excessive proteindtlton.

Pre- treatment with (AE-SN) extract significantimproved values
of albumin, globulin and protein in treated grougxhibited its
nephroprotective effects when compared to contositiwye groupthis could
be due to the ability of (AE-SN) extract to paifyighmeliorate the tubular
necrosis. These results are in agreement withebkelts ofKumar et al.,
(200) and Harika etal.,, (2013) who showed that significant
nephroprotective and antiurolithiatic activity Sofanum Nigrummay be
owed to the presence of important constituents Iddgcoprotein,
polyphenolic compounds and flavonoids.

The kidneys are the key organs to maintain the nigalaof the
different electrolytes in the body and the acidebbalance. Progressive loss
of kidney function results in a number of adaptarel compensatory renal
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and extrarenal changes that allow homeostasis tanbmtained with

glomerular filtration rates in the range of 10-2%min. With glomerular

filtration rates below 10 ml/min, there are almalstays abnormalites in the
body's internal environment with clinical reperdass as, retention of
nitrogenous waste products of metabolism in th@dhldn addition to this,

there is a failure of regulation of fluid and eletyte balance along with
endocrine dysfunctioAtessahin etal., (2003 andAli, (2006) whoreported

that, injection with GM at dose rate of 100 mg/kgra-peritoneal caused
nephrotoxicity in rats. GM is actively transportedo proximal tubules,

here it accumulates and damages the tubular ¢edlsce; alters the renal
circulation leading to reduced glomerular filtraticate(GFAR), which

resulted in decreased kidney ability to, extraaybwaste , maintain body
fluid and electrolyte balance and decreased syistlidsessential hormole
El-Tantawy etal., 2013 .

In our results GM administrated at 100mg/kg b.wfap 7 days to
rats showed significant increase in serum sodiyotassium and phosphor
while caused a significant decrease in serum galclDompared to normal
control group. These results in agreement witbazar-Arroyo , (2008)
Who showed that total body content of sodium isrtie@n determinant of
extracellular volume and therefore disturbancesodium balance will lead
to clinical situations of volume depletion or owtl: Volume overload due
to sodium retention can occur with glomerular dlion rates below 25
ml/min and leads to edema, arterial hypertensiah tegart failure. On the
other hand, the ability of the kidneys to excretgapsium decreases
proportionally to the loss of glomerular filtratioBtimulation of aldosterone
and the increase in intestinal excretion of potamssare the main adaptive
mechanisms to maintain potassium homeostasis giotiherular filtration
rates of 10 ml/min(Balakumar et al., 2008) While moderate metabolic
acidosisis common with glomerular filtration rateslow 20 ml/min, and
favors bone demineralization due to the releaseatifium and phosphate
from the bone, chronic hyperventilation, and muacwveakness and
atrophy. Hypocalcaemia should always be correctetbré metabolic
acidosis in chronic kidney diseastumes et al. ,(2008) addition to
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(Nirajet al., 2011) reported that, muscle spasms are a painful prolibem
the person with chronic kidney failure. It appetarde at least partially due
to low calcium levels due to the lack of 1 -25 dihgxycholecalciferol. This

leads to decrease intestinal absorption of calcamd decreased renal
absorption of calcium as well as decreased absord calcium from the

bone too.

Pretreatment with (AE-SN) leaves or seeds alonetla@id mixture
at 250 or 500 mg /kg b.wt for 21 days concomitaithusM at dose rate
0f100 mg/kg b.wt for additional 7 days displayeg@m®protective action by
reducing serum sodium , potassium and phosphomisnaneased calcium
level in the serum .these result in agreement Rétez, et al., (1998)vho
concluded thagolanumnigrum fruit improved kidney function by lowering
serum sodium level and potassium level .

In the present study, nephrotoxicity of renal bynadstration of
gentamicin at 100mg/kgb.wt ip for 7days resultea isignificantincrease in
the renal renin hormone and parathyroid hormonehvehowed significant
decreases in erythropoietin (EPO) and vitamin De Tinction of these
hormones are to improve clearly near to the norleaél with the co
administration with mixture of(AE- SN) leave andedeThese results are in
agreement withRemuzz et al., (2005)and Kotoko and Kuska, (2008)
,who reported that in chronic patients with verywated reduction of
glomerular filtration the residual juxtaglomeruleglls seem to function at
maximal level and the values of plasma renin agtiwere found to be
higher and no further increase of renin secretamle expected.

Gentamicin generates excess production of freecatsdihat could
play a significant role in the progression of rem@iries including array of
bimolecular such as membrane lipids, protein ardenuacids particularly
in some organelles like mitochondria and lysosomek renal
tissueg¢Shankar etal .,2011).Increased propagation of ROS confers the
peroxidationof attached polyunsaturated fatty doiddiomembranes
(Hamid etal., 2013a)Gentamicin-induced lipid peroxidation impaired the
cellular function and provokes necrosis. This etrolu of ROS may

)
{ 531)




== Nephroprotective Effect of Aqueous Extract of Solanum Nigrum Linn leavesor seeds

stimulate the activation or expression of pro imffaatory mediators which
could contribute to progressive kidney damage ieduby GM (Hamid
etal.,2103b)

In the present study, administration of gentamatirl00mg/kgb.wt
ip for 7days resulted in a significantincreaselia tenal tissue content of
MDA indicating increased lipid peroxidation whicimplicates the renal
oxidative stress. Moreover,Gentamicin caused aifgignt decrease in the
activities of SOD, GPx and CAT. Antioxidant enzynasgl non enzymatic
GSH. These decreases could be due toinefficiemesging of ROS which
might be implicated too xidative inactivation ofzgmes. These results are
in agreement witiRomero etal ., (201}andStojilikovic et al., (2012).The
reduced level of GSH might be due to reactive orygaermediates
generated during gentamicin metabolism, which éeglatathione oxidation
and lipid peroxidation. The reduced form of GSHeréfore, became readily
oxidized to GSSG on interacting with the free rati¢Banday etal.,
2008)Catalase acts as a preventive antioxidant and @layimportant role
in protection against the deleterious effects dictiee oxygen species
(ROS).The significant decrease in the activitydftzse during gentamicin
ingestion indicates inefficient scavenging of HZA2Majed etal.,
2007)GPx has a role in defending cells against oxidagtvess and this in
turn involves GSH as a cofactor. GPx catalysesothidation of GSH to
GSSGat the expense of H202 .Decreased GPx aotraisyobserved in the
GM -treated group. This decreased activity mayrbglicated to either free
radical dependent inactivation ofenzyme or deptetod its co-substrate
(i.e.GSH)(EI-Tantawyet al., 2013)

Solanum nigrum Lin is reported to act as an effective antioxidant
against diseases and degenerative processes chysexidative stress
(Raju etal., 2003) ,(Rani and Khullar.2004) and (Le and Lim ,2006)
,and (Adebooye et al., 2008) whooncluded that the antioxidant property
of the extract may be due to the presence of a ¢oglent of polyphenolic
compounds such as Gallic acid, catechins, Caffaic, aepicatechin,
rutinand, narigenin ,Furthermore, the antioxidawiperty of the extract may

therefore be due to the presence of high contergterbids, vitamin C,
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vitamin E and3- carotene. In addition, saponfdainu and Shyamala Devi.
2004),(An etal., 2006§Hsieh et al., 2008) and (Loganayaki etal., 2010
Solanumnigrum glycoprotein has a strong scavenging activity @sjaipid
peroxidation peroxyl radicald.in et al 2008).(Hsiu -Chen, 2010jeported
that, leaves were found to be richer in Polypheti@s stem and fruit.

Co-administration of (AE-SN ) leave and seeds miioncomitant
with GM significantly altered the activities of othe enzymatic and non-
enzymatic antioxidants to near normal levels, wipcbves to be a potent
antioxidant our finding correlated with recent rgpoof .The mixtureof
(AE-SN ) leaves and seeds more effective than emehalone , as the
mixture having strong antioxidant and cellular anfiammatory properties
improved the oxidant status., also its ability fiaflammatory activity and
antioxidant status. Therefore, they could inhibpid peroxidation by
scavenging ROS.High content of Polyphenols, alkisloand saponins in
Solanum nigrum extract (SNE) contributes free radical scavenging a
antioxidant activitie@Natarajan etal., 2006) and Abd Elkawy et al .,
2013)The nephroprotective effect & nigrumin the present study, against
gentamicin induced nephrotoxicity is in harmony augports the previous
reports indicating the antioxidant effect.

Histopathological finding in this study agrees wahrlier reports
which improved that gentamicin induces conspicuansl characteristic
changes inlysosomes of proximal tubular cells «iast with the
accumulation of polar lipids (myeloid bodies). Teehanges are preceded
and accompanied by signs of tubular dysfunctionalterations (release of
brushborder and lysosomal enzymes; decreased rp#bsoof filtered
proteins)(Hozayen etal., 2011and(Gowda and Swamy 2012)

In current study, control positive group exhibitsevere necrotic
changes in the proximal convulated tubule. Theskid®: pyknotic nuclei,
hyperchromaticand massive dilation of the cap#isri massive tubular
epithelial cell necrosis, karryorehexsis and kdgtyochanges in the
nucleus, sever congestion with massive glomeruift tobulation and
necrosis. Increase inintracellular free oxygen aaldi can initiate
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irreversible cellular injury process leading to uldy necrosis and tubular
degeneration in renal tissu@gartinez-Salgado etal., 2007)and Hamid
etal.,2013). Scavenging of free oxygen radicals prevent irrgée renal
cell injury andnecros(sWalker etal., 1999) Many studies proposed that
mediation of reactive oxygenmay have linked withgeteerative tubular
effects of gentamicinin a study, reactive oxygerecgs have been
identified as inducers of proximal tubular necrcsigl acute renal failure in
gentamicin-induced nephrotoxicity.

In current study tubular necrosis, as a sign @versible injury in
most sections examined from grougAE —SN)leave and seed mixture as
an antioxidant inhibits lipid peroxidation and peets renal cell injury. The
results of the present study showed that mixtuesatinent affected
biochemical values in line to pathological findings

CONCLUSION

The results of the present study showed that theaep extract db.
nigrum leave or seedand their mixture can offer protection agathst
deleterious renal side effects of gentamicin. Adoay to the biochemical
findings, which were supported by histopathologmatiences.
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