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Abstract:

Reactive oxvgen species ave involved in gentamicin neplvotoxicity.  This smdy investigated whether
achministration of crude Nigella sativa (kalajiva) amelioraies gewsamicin-indueed neplwotoxicity.  Cride
N, sariva powder was given orvally (10 gm/kgfday mixed in 5wl deionised waterj as pre-, posi- and
concomitant treatment for seven davs in gentamicin-induced nephrotoxic rats (100 mekglday for seven
dirvs). Nephrotoxicity was evaluated biochemically by measuring the concentvations of creatinine and nrea
in serum and reduced glwathione (GSH) in kidney cortex.  The results indicated that gentamicin
signiffeantly increased the concentrations of creatinine and wrea, and decreased GSH. - Administration of
crude N sariva in gentamicin-induced nephrotoxic vats as pre-, post- and concomitant treaiment
demonstrated staristically significant amelioration of the biochemical indices of gentamicin nephrotoxicisy.
This amelioration of nephrotoxicity was more significant in posi-treaument group than the concomitansly
treated and the pretreatment groups, The result suggests thet crude N, sativa may be useful in ameliorating
signs of gentamicin neplrotoxiciry in rats.

Introduction: complication of the use ol these drugs 1s
nephrotoxicity accounting for 10-13% of all
cases of ARF'. The specificity of gentamicin
for renal toxicity is apparently related 1o 1y
accumulation in the renal proximal convoluted
tubules (50-100 tmes greater than serum) and
lipid peroxidation. giving rise 10 free radicals,
which are highly toxic to tissue’.

Kidney diseases are the [lourth commonest
sause of hospitalization in the medicul college
hospitals amd second commonest cause of
hospitalization in  the paediatric  units  of
Bangladesh'. Among the causes of acute renal
failure (ARF). the most important s injury to
the renal wbular cells by toxins or ischaemia.
Aminoglycoside antibiotics. including  Nigella sariva (kalafira) occupies a unique
aentamicin, are widely used in the treatment of  position among the herbal products  of
gram-negative infections”. A major  Southeast Asia as a natural remedy for a
number of illnesses. Its  amtidiabetic”,
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were made to obtain certain agents that can
ameliorate or potentiate the nephrotoxicity of
g-.:mamicin”. Among these agents. extract of
medicinal plants like gurlir:'}. and N. sativa oil"”
have been reported to possess propertics to
ameliorate gentamicin-induced nephrotoxicity.
One common feature of these herbal agents are
that they all have antoxidant pmp-:rlies”.
(ientamicin-induced nephrotoxicity has been
shown 1o generale oxygen free radicals® and
several free radical scavengers are well
recognized to ameliorate the nephmmxici{yu.

Therefore, in the present work, it was
attempted to test and compare the possible pre-.
post- and concomitant action of crude N. sariva
on gentamicin nephrotoxicity in rats. A
potential therapeutic approach to ameliorate
gentamicin-induced renal damage would have
very important climical consequences In
increasing the safety of drugs®.

Materials and method:
Chemicals and reagents:

Géntamicin (80 mg/2 ml) was obtained from
the  Essential Drug Company  Ltd
{Bangladesh). M. sariva was purchased from
the local market. Chemicals and reagents for
estimation of creatinine and serum urea were
obtained from Human GmbH (Germany).
Reduced glutathione was purchased from Loba
Cheme (India). and 3.5-di-thiobis-2-nitrobenzoic
acid (DTNB) was obtained from Sigma
Chemicals (USA).

N. sativa (kalajira) powder:

The seeds of N. sativa (2000 g) were cleaned,
washed and dried in air. incubated at 40°C for
24-48 hours, and finally. powdered by a
blender to get a fine dried powder.
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Anfmals:

Adult male rats aged between eight and 12
weeks, weighing 200-230 gm were obtained
from the animal house of Bangabandhu Sheikh
Mujib Medical Umversity (BSMMU). Dhaka.
Normal rat-feed, water ad libitum was provided
under [2-hour light and 12-hour dwrk schedule
al room temperature (24-28"C).

Experimental design:

Rats were randomly divided imo seven equal
groups (n=42) as follows:

Group | - untreated control: The rats were fed
with normal rat diet and water ad libitm for
seven days.

Group 2 - gentamicin treated:  Rats received
gentamicin - subcutaneously at a  dosc  of
100 mafkg/day for seven days.

Croup 3 - crude N sarve treated:  Rats were
veatcd orally for seven days with M. sativa
powder (10 gm/kg/day  mixed in  deionised

water),
Rats of groups 1-3 were sucrificed on day 5.

Group <4 - gentamicin treated {control):  Rats
were lreated as in group 2 and then kept
untreated for another seven days.

Group3 - crude N sariva followed by
gentamicin:  Rals were treated as in group 3
and then they were treated as in group 2 for
another seven days.

Group6 - gentamicin followed by crude
N. sativa: Rats were treated as in group 2 and
then they were treated as in group 3 for another
seven days.

Group7 - genlamicin and crude N sativa
concomitanily: Rats were treated as in groups
2 and 3 concomitantly and then kept untreated
for another seven days.
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Rats of groups 4-7 were sacrificed on day 15.

The animals were anaesthetized with light
chloroform and rapidly decapitated, and 5 mil
blood was collected in clean test wubes and
centrifuged (4000 rpm for five minutes). The
serum  obtained was stored at 0-4'C Tor
eslimation ol creatnine and urei
concentrations.  The kidneys were excised.
blotted on a filter paper and weighed in pairs.
The cortex was dissected out and a portion was
processed for biochemical estimation of
reduced GSH concentration.

Biochemical measuremenis:

Glutathione concentration was measured in
homogenates of the renal cornex
spectrophotometrically'®.  Serum  creatinine
concentration was measured by alkaline picrate
method'.  Serum urea concentration was
measured by enzymatic method".

Protein analysis:

Protein content (renal cortex) was determined
by Biuret method ",

Sratistical analvsis:

The results obtained from the experiments were
represented as meanzSEM of the number of
samples. Data were analyzed by (a) unpaired
Student's 't' test, and (b) significant difference
between mean=SEM of the different groups
were estimated using one-way analysis of
variance (ANOVA), followed by unpaired
Student’s 't test.
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Resnlts:

Table- 1: Effects of gentamicin and crude
N.sativa on renal parameters of rats
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Doses: Gemamicin (100 mghkgfday by subcutineous
injection): crude Nsativa (10 gmdkg/fday orally mixed in
deionised water); values are means = SEM: n= number
of ras in each  group: GSH refers w0 reduced
gluathione:***  ndicates  significamt  difference
{p<0.001), groups: 1 vs 2, L vs 3, 2vs 3,4 vs 5, 4 v5 6.4
vi 7,5 vs O: 6 vs 7 (unpaired Swdent’s "t test): &
indicates sigmificant difference (P<0.03), groups: 5 vs 7
{unpaired Student’s "t testy NS indicates no signilicant
difference (P>0.05), groups: 1 vs 3. 2 vs 4 (unpured
Student’s "1 test)

The group of rats injected subcutaneously with
gentamicin (100 mg/kg/day) for seven days
(group 2) and sacrificed on day 8 had serum
creatinine and urea concentrations significantly
(p<0.001) increased while the renal cortical
reduced GSH concentrations of these group of
rats were significantly decrensed (p<0.001)
compared 1o those of control rats {(group 1)
This suggested that these rats were made
nephrotoxic (Table-I).
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The crude N sariva weated rats (group 3)
differed from the control rats (group 1) by
significantly elevated (p<0.001) concentration
of renal cortical reduced GSH. while the other
biochemical parameters were- identical (no
statistical difference could be obtmned) almost
1o those of the conwol rats. The
gentamicin-reated rats (group 2) differed from
the crude N. sariva-treated rats (group 3) by
significantly decreased (p<0.001) renal cortical
GiSH concentrations and significantly increased

(p<0.00l) serum creatinine and urea
concentrations.  There was no significant
difference (p>0.05) between the

genlamicin-treated groups sacrificed on day 8
and day 15 (groups 2 and 4) in all above
paramelers. Treatment of nephrotoxic rats with
crude AN sariva pre-, post- and concomitantly
mitigated the increases in serum creatinine and
urea. and the decreases in GSH while compared
to those of the gentamicin-treated group
sacrificed on day 15 (group4) (Table-I). But
none ol the parameters in any of these groups
{pre-. post- and concomitant) were identical or
closer 1o those of the control groups. However.
post-treatment  group (gentamicin followed by
crude M. sariva) demonstrated  significant
reduction in serum creatinine and serum urea
concentrations (p<0.001) and also a significant
elevation (p<0.001) of renal cortical GSH
concentrations compared to those observed n
the pretreatment group (crude V. sariva followed
by gentamicin) and the concomitantly treated
(gentamicin and crude N. sariva concomitantly
treated). When the pretreatment group and
concomitantly-treated group were compared.
significant  improvements  were  seen  in
concomitantly-treated group. The
post-treatment, therefore, remained as the most
alleviated treatment group from toxic damage of
gentamicin (Table-1).
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Discussion:

In the present study. nephrotoxicity induced by
gentamicin was evidenced by depletion of renal
cortical GSH and increases in serum creatinine
and  serum  urea  concentrations.  These
observations were in agreement with those of
previous workers™', who have reported similar

biochemical changes suggestive of
nephrotoxiaty,  Gentamicin alone  coused
accelerated pid  peroxidation  evident by

depression of total GSH and shift from reduced
10 oxidized GSH", The crude N. sariva posseses
strong antioxidant properties''. The 1oxic free
radicals’. which develop in the course of
gentamicin - administration.  causing  oxidative
damage 1o renal cortex would be antagonized by
N. sativa. which is why they were used in this
study. Reports about similar ameliorating action
of antioxidants upon gentamicin nephrotoxicity
are available'™" . The mechanism of the
ameliorative action of crude N sative is not
certain, but may involve an antioxidant action
against free radicals that are known to be
generated during  gentamicin nephrotoxicity”.
Previous studies have shown that N. sativa and
compounds isolated from it were able 10
ameliorate several models of nephrotoxicity and
common features among these conditions are
the generation of free radicals'™.

The presem  results suggested that  the
post-trcatment  (gentamicin followed by crude
N. sariva) demonstrated the better protection
compared to those of pretrestiment (crude
N, sativa  followed by  gentamicin)  and
concomitantly trealed (gentamicin and crude
N. sativa concomitantly treated). Tt may be due
10 that V. sativa was able 1o exert its antioxidant
action betier in presence of oxidative damage.
Prior supply of antioxidant may not protect the
tissues to the expected degree in the absence of
free radicals. This may appear to be one
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mechanism through which N, sariva ameliorates
gentamicin nephrotoxicity.  Further studies on
this aspect are warranited.
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