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Abstract

Background: Doxorubicin (DOX) belongs to anthracyclines antibiotics, used for the treatment of several
malignancies, and its use is limited because of various organ injuries. The seeds of Nigella sativa are beneficial in
several illnesses.

Objective: To explore the ameliorative role of Nigella sativa on body weight, absolute and relative weight of on
Doxorubicin-induced albino rats kidney.

Methodology: Study design: Comparative study. Setting: BMSI (Anatomy Department), JPMC, Karachi. Study
duration: 26" January to 2" March 2017. Forty adult albino rats, 90-120 days old, weighing between 180~200 grams,
were taken from the animal house and distributed into four groups. Group-A1 was the control group, Group-B1 was
given Doxorubicin, 3mg/kg bw/week, intraperitoneally (ip), Group-C1 treated with Doxorubicin (3mg/kg bw/week
intraperitoneally) and NS (1000mg/kg bw/week orally) daily, and Group-D1 were given only NS (1000mg/kg bw
orally).

Results: The body weight of Group A1 was considerably elevated (p=0.001) when compared with Group B1 and C1.
The body weight was considerably decreased (p=0.001) in Group B1 comparison with Group A1, C1, and D1 but a
highly significant raise (p=0.001) in the absolute and relative weight of the kidneys was observed in Group Blas
comparedtoAl,Cl,and D1.

Conclusion: This study concludes that Nigella sativa restored the body weight, absolute and relative kidney weight in
Doxorubicin treated group.
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Introduction capillaries and glomerular atrophy.™

Anticancer drug Doxorubicin (DOX) belongs to ~ The seeds of Nigella sativa are beneficial in several
anthracyclines antibiotics. It is necessary for the  illnesses and are also used as a food preservative as

treatment of several malignancies like Hodgkin's ~ well as spices.’ It cultivates in several countries such
disease, non-Hodgkin's lymphomas, asPakistan, Afghanistan India, Indonesia, and Italy.”

hematological well as solid tumors.' Its clinical ~ The flowers are blue and white in color, while the
use is limited because various organ injuries are  fruit is huge and consists of 3-7 united follicles.”
related to DOX. It is related to intercalation into ~ Currently various clinical and animal studies have
DNA which prevents the proliferation of rapidly ~ revealed that its extracts are used as antidiabetic,
growing cancer cells and inhibition of iron- antibacterial, antlllthlatlc, antioxidative,
dependent oxidative damage of biological antihistaminic, immunomodulatory, hypOtenSiVe,
macromolecular synthesis.” DOX leads to bronchodilatory, nephroprotective,
disturbance in oxidant-antioxidant systems such hepatoprotectlve? gastroprotective and
as membrane lipid peroxidation which causes  neuroprotective agent. " Thymogquinone is one of the
tissue injuries.” The injurious effect of DOX is  constituents of Nigella sativa oil acts as an
mediated through the free radical formation. It's antioxidant and prOteCtS renal cells against toxic
absolutely not targeted to the tumors but the effeCtS.“ This is the reason we planned this StUdy to
growth of various other body cells are also assess the nephroprotective role oszgella sativa on
effected”’ like raised permeability of glomerular ~ doxorubicin-induced kidney injuries.
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Methodology
This was a five weeks comparative study was
conducted in the Department of Anatomy, BMSI,
JPMC, Karachi after getting ethical approval from
the Ethical Committee of the Institute. 90-120
days old forty Albino rats, weighing 180-200gm
were got from the Laboratories of Brooklyn, USA
and kept in the animal house of JPMC, Karachi.
Study duration: 26" January to 2™ March 2017.
Rats were separated into Al, B1, C1, and DI
Groups. Each group was labeled and kept in a
separate cage. Before the experiment, each animal
was weighed. Control Group-Al was given
normal laboratory diets. Group Bl was given
injectable Doxorubicin intraperitoneally 3mg/kg
per week. Group C1 were given injectable
Doxorubicin intraperitoneally (ip) 3mg/kg/body
weight per week along with aqueous Nigella
Sativa 1000mg/kg by mouth every day. Group D1
was only given aqueous Nigella Sativa
1000mg/kg body weight by mouth every day. The
weight of the animals was noted before and after
the experiment.
At the completion of the study, animals were
sedated with ether and the kidneys were removed
by midline incision in the abdomen. After drying
with filter paper, they were weighed on the
Sartorius balance. After recording the mean
weight of the kidneys, the kidney weight/body
weight percentage was calculated according to the
formula, organ weight ratio (%) = organ weight X
100/body weight. The absolute weights of kidneys
were recorded in each group with Sartorius
electronic balance and their relative weight was
calculated:
The relative weight of group
= Mean Weight of Kidneys (G) x 100

Final Weight of Animals
Preparation of Nigella Sativa: After drying the
seeds of Nigella Sativa, we crushed them and the
extract powder was kept in the refrigerator.
Doxorubicin: Adriblastina vials (Pfizer Pharma),
which contains Doxorubicin hydrochloride in the
form of freeze-dried powder 50mg/25ml
dissolved in saline solution was used as an
injectable and intraperitoneally injected at the
doses of 3mg/kg/week.

Results

Animals were observed for their general
appearance, behavior, and mortality during the

study. Group-Al remained healthy, active, and
responded quickly to the external stimuli throughout
the study. They had normal food intake and weight
gain was within normal limits. Group-B1: Animals
looked ill and weak, lethargic and their response to
stimuli was sluggish at the end of the study. They had
decreased appetite and a noticeable loss of their body
weight.

At the site of injection, a red-colored laceration was
observed. Group-Cl: Animals appeared to be
healthy, and responded well to the stimuli. They had
an unnoticeable loss of their appetite and body
weight but red exudates accumulation was observed
around the eyes. Group-D1: Animals remained
healthy, active, and responded quickly to the external
stimuli. Their appetite and food intake were good
with normal weight gain. All the rats were alive
throughout the period of the study.

Body Weight

Group Al: Mean value of (IBW) and (FBW) in
group-A was 203.70+17.89, 221.80+£20.12gm
respectively. There was a significant increase
(p=0.048) (FBW) when compared (IBW) (Table-I).
Group-B1: The mean value of (IBW) and (FBW) in
group-B1 was 207.50+19.30, 152.90+14.67gm
respectively. A highly significant reduction in weight
was observed (p=0.001) (FBW) in comparison with
its (IBW) as compared to group-A1 (Table-I)
Group-C1: The mean value of (IBW) in group-C1
was 219.00+£22.17, 202.60+22.32gm respectively.
There was an insignificant decrease (p=0.117)
(FBW) in group-C1 when compared with its (IBW).
There was an insignificant decrease (p=0.835)
(FBW) in group-C1 in comparison with Group Al
and there was a significant rise (p=0.001) (FBW) in
group-C1 in comparison with Group B1 (Table-I).
Group-D1: The mean value of (IBW) and (FBW) in
group-D1 was 204.20+17.05, 219.20+19.76gm
respectively.

The (FBW) of Group D1 was significantly increased
(p=0.086) (FBW) as compared with its (IBW). An
insignificant increase was observed (p=0.901)
(FBW) in Group Dlas compared to Group Al. The
(FBW) of Group D1 was considerably raised
(p=0.001) when compared with Group B1. There
was an insignificant rise (p=0.922) (FBW) in Group
D1 as compared to Group C1 (Table-I).
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Table-I: Comparison of mean initial and mean
final Body Weights (gm) in various groups of
Albino Rat (n=40)

Mean Body Weights

Intervention

Given P-

value

Groups

Initial Final

Al (n=10) [Control 203.70+17.89|221.80+20.12| 0.048

B1 (n=10) [Doxorubicin [207.50+19.30|152.90+14.67 | 0.001

Doxorubicin
C1 (n=10) |and Nigella
sativa

219.00+£22.17|202.60+£22.32| 0.117

DI (n=10) N8 1504 20.417.05[219.20419.76] 0.086
sativa
Numerical P-value
Evaluation
Bl vs Al 0.001
ClvsAl 0.835
D1 vs Al 0.901
Bl vs Cl 0.001
B1 vs D1 0.001
Clvs D1 0.922

Table-I1: Assessment of mean Absolute Kidney

Weight (gm) in various Albino Rats groups
(n=40)

Groups Management Given Absolute Weight
Al (n=10) | Control 0.463+0.037
BI (n=10) | Doxorubicin 0.732+0.069
C1 (n=10) gfg"e‘;f:‘;figaand 0.53040.056
D1 (n=10) | Nigella sativa 0.454+0.042

Numerical Assessment P-value
Bl vs Al 0.001
ClvsAl 0.005
D1 vs Al 0.617
Bl vsCl 0.001
B1vs D1 0.001
Clvs D1 0.003
Absolute Kidney Weight

Group Al: The mean value of (AKW) Group Al
was 0.46340.037 gram (Table-II).
Group-B1: The mean value of (AWK) Group Bl

was 0.732+0.069gm. The (AWK) of Group B1 was
considerably raised (p=0.001) in comparison with
Group Al (Table-II).

Group-C1: The mean value of (AWK) in group-C1
was 0.530+0.056gm. The (AWK) of Group C1 was
considerably raised (p=0.005) when compared with
Group Al. The (AWK) of Group C1 was
considerably reduced (p=0.001) (AWK) when
compared with Group B1 (Table-II).

Group-D1: The mean value of (AWK) in group-D1
was 0.454+0.042gm. The (AWK) of Group D1 was
considerably reduced (p=0.001) when compared
with Group Bl. The (AWK) of Group D1 was
considerably reduced (p=0.003) when compared
with Group C1 and Group A1 (Table-II).

Table-ITI: Comparison of mean Relative Weight
(gm/100gm) of kidneys in various Albino Rat groups (n=40)

Groups Management Given | Relative Weight
Al (n=10) | Control 209.78+23.16
B1 (n=10) | Doxorubicin 481.30+47.44
_ Doxorubicin and
Cl (n=10) Nigella sativa 262.59+26.35
D1 (n=10) | Nigella sativa 207.71+£23.17
Numerical Assessment P-value
Bl vs Al 0.001
Cl vs Al 0.001
D1 vs Al 0.843
BlvsCl 0.001
Bl vs D1 0.001
Clvs D1 0.001

Relative Weight of Kidney

Group Al: The mean value of (RWK) in Group Al,
was 209.78+23.16gm/100gm (Table-III).
Group-B1: The mean value of (RWK) in Group Bl
was 481.30+47.44gm/100gm. The (RWK) of Group
B1 was considerably raised (p=0.001) as compared
to (RWK) Group A1 (Table-III).

Group C1: The mean value of (RWK) in group-Cl1
was 262.59+26.35gm/100gm. The (RWK) of Group
C1 was considerably increased (p=0.001) when
compared with Group Al. The (RWK) of Group C1
was considerably decreased (p=0.001) when
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compared with Group B1 (Table-III).

Group D1: The mean value of (RWK) in Group
D1 was 207.71£23.17gm/100gm. There was a
significant increase (p=0.843) (RWK) in Group
D1when compared with Group A1l. A substantial
reduction was observed (p=0.001) (RWK) in
Group Dlwhen compared with Group BIl. A
significant decrease was observed (p=0.001)
(RWK) in Group D1 as compared to (RWK)
Group C1 (Table-III).

Discussion

DOX has a strong antineoplastic effect against
different solid tumors but due to side effects such
as nephrotoxicity, its usage is restricted.” Several
studies have been accomplished to describe in
what way DOX persuaded toxicity.” Because of
over-production of ROS anticancer drugs leave
their adverse effect. NS seed can up-regulate anti-
oxidant mechanisms due to anticancer drug
cyclophosphamide because radiation therapy
activates ROS production resulting in damage to
normal tissue. NS seed extracts give protection to
normal tissues during radiotherapy."*

In the present study, the animals of group-B
appeared weak and sluggish inactivity and lost
their body weight. This decrease in appetite and
loss in body weight can be explained on the basis
of Doxorubicin-induced nephrotoxicity. Our
results are in agreement with other studies, '*who
reported decreased body weight of albino rats
after the use of Doxorubicin 1 mg/kg and 7.5
mg/kg body weight, in rats in 3 doses/week
respectively. Our results are also in agreement
with the observations of a study' who reported
that the loss of body weight is due to decreased
appetite, after administration of Doxorubicin
10mg/kg body weight, repeated on day 10. The
results of a previous study” support our study.
They reported that loss of body weights of albino
rats are attributed to cytotoxic effects of
Doxorubicin i.e. myelosuppression, anemia, and
loss of appetite. Our study is supported by a study "
who attributed the reduced body weight due to
inhibition of protein synthesis, after use of
Doxorubicin 2.5mg/kg body weight ip, 6 equal
doses in 2 weeks. An obvious weight gain was
observed in NS pre-treated rats, which proves the
ameliorative effect of NS against the renal tissue
toxicity of DOX. In our experimental study, DOX-
induced rats show a substantial rise in absolute

kidney weight due to mild interstitial edema and
congestion of blood vessels in the kidneys. Our
observations are in conformity with a study'’ that
observed an increase of kidney weight in albino rats
treated with Doxorubicin; and a study” investigated
that nephrotoxicity due to Doxorubicin results in
increased capillary permeability and glomerular
atrophy (8mg/kg body weight ip, for 2 days). In our
study, the relative kidney weight showed a
remarkable increase in Group B when compared
with A1, C1, and D1 Groups. This increase in the
relative weight of the kidney may be attributed to an
increase in the total weight of the kidney and a
reduction in Group Bl body weight, so a rise in
kidney body weight ratio. Our results are in
agreement with studies,”* who stated that a dose of
Doxorubicin (15mg/kg i.p.) remarkably raises the
percentage of kidney weight to body weight in rats.
The fewer deviations in body weight and kidney
weight of Group C1 show the anti-oxidant property
of NS. Increased weight gain has also been observed
in a study by a study” who used Nigella sativa as a
protector in Alloxan persuaded diabetic rats at a dose
of 5% and 10% (two groups). In the study, the
absolute weight of kidneys in the group Clwas
decreased. This decrease in weight loss may be
endorsed to the improving effects of Nigella sativa.
Our results are in agreement with a study™ that
discovered a decrease in the kidney weight of
diabetic albino rats who were given Nigella sativa
100mg/kg body weight orally every day for 5
months. In this study, the relative kidney weight of
Group C1 was corresponding to Group Al, which
may be ascribed to the augmented effects of Nigella
sativa, results are in conformity with a study” who
observed improvement in kidney weight to total
body weight ratio in albino rats after the
administration of (Nigella sativa) with
Methotrexate. In our study, the animals of group-D1
showed a sustained increase in their body weight
throughout the study when compared to group-Al. It
explains the Nigella sativa tonic effects on the rat's
metabolic activity. Our observations are supported
by a study™ that observed improved health status and
an increase in body weight of albino rats, after the use
of Nigella sativa. There was a comparable decrease
in the relative kidney weight of Group D1 against the
Al, B1, and Cl Groups. Our observation is
supported by a study” that TQ treatment improves
kidney weight with bodyweight ratio in comparison
with control.
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Conclusion

Nigella sativa has a significant therapeutic effect
when administered with Doxorubicin against
reductions in body and kidney weight.
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