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ABSTRACT

Antioxidants or free radical scavengers are vemydrtant in protecting the living cells against alamage
induced by free radicals. The effects of Nigelléiv&aExtract (NSE), Nigella Sativa Oil (NSO) andafnin

E (Vit. E) and the combination of NSE or NSO witht.\VE on potassium bromate (KBgBinduced
oxidative stress in male rats were investigatedtyHtine Sprague Dawley male rats were weighingy+53

g and 10-12 weeks old were used to achieve thepretudy. According to the results, oral admiaisbn

of NSE or NSO alone and in combination with vitarGirexhibited weight gain and feed efficiency ratio
and lowered the elevated serum levels of totalegtetol, triglycerides, AST, ALT, urea nitrogenicuacid
and creatinine. Further, they lowered malondialdehgnd increased the reduction in glutathione cdnte
and activities of antioxidant enzymes (GPx, SOD &@#il) in liver tissues. Collectively, these results
indicate that dietary intake of NSE or NSO alond ancombination with Vitamin E could be a potehtia
therapeutic in the treatment of related diseas#saxidative stress.

Keywords: Nigella Sativa, Vitamin E, Oxidative Stress, Axitants, Hepato and Renal Functions, Rats

1. INTRODUCTION an important role in the etiology and pathogenedis
many chronic diseases such as atherosclerosis,
Oxidative stress is a state in which oxidation hypertension, diabetes mellitus and cancers (Reugr,
processes exceeds the antioxidant systems in tthg bo 2010; Krajcovicova-Kudlackovet al., 2012).
Oxidative stress arises from an imbalance betwaen t Potassium Bromate (KBipis widely used as a food
production of Reactive Oxygen Species (ROS) and theadditive in the bread making processes and found in
body’s antioxidant defenses against them, whicluged ~ drinking water samples as a byproduct of ozone
cellular damage. The antioxidant defenses enalge th disinfection. KBrQ causes renal cell cancer and act as a
body system to remove ROS, restore the prevailingtumor promoter in carcinogen-initiated animals. &en
reducing environment and repair the tissue damageell tumors have been reported after exposure toOXB
(Halliwell and Gutteridge, 1999). Free radicalstsas  due to its oxidative stress in rats (Kurokaetal., 1990).
Nitric Oxide (NO) and superoxide ions are produasd Dietary intake of antioxidants can inhibit or deténg
second messengers, particularly by immune cells.0xidation of susceptible cellular substrates soveme
Superoxide reacts rapidly with nitric oxide by mitr ~ Oxidative stress (Rice-Evaesal., 1996). Therefore, it is
oxide synthase to produce peroxynitrite, whereasimportant to enrich our diet with antioxidants tmtect
Hydrogen Peroxide (}0,) slowly decomposes to the against oxidative stress that represents as dausér for
highly reactive hydroxyl radical. Both peroxynitrite ~many chronic diseases. Moreover, antioxidants play
and hydroxyl radicals are highly reactive oxidizing important role in food quality preservation duetheir
agents, capable of damaging proteins, lipids ancdADN ability to prevent oxidative deterioration of lijsid
(Beckman and Koppenol, 1996). Oxidative stressplay (Erukainureet al., 2012).
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Nigella sativa (N. sativa, also known black seed,
Family Ranunculaceae) seeds are used as nutritional
flavoring agent and traditionally as natural remddy
many chronic diseases. Previous studies repdutad\L
sativa seeds possess antitumor (Wortkeal., 1998);
immunostimulant (Hag et al., 1999); antioxidant
(Burits andBucar, 2000) and antidiabetic (Merlal.,
2001) properties. Most of N. sativa properties hiagen
attributed mainly to the quinone constituents oficlth
thymoquinone, the main bioactive ingredient of tie

isolated from N. sativa seeds. Thymoquinone was

reported to possess good antioxidant (Hougletcad.,
1995), anti-inflammatory (Raghe&t al., 2009) and
anticancer (Randhawa and Alghamdi, 2011) effects.
Vitamin E (alpha tocopherol) is a fat soluble viiam
which regulates oxidation processes in the bodyads
as a powerful antioxidant. Previous studies shothed
intake of vitamin E could prevent the damaging e

of Reactive Oxygen Species (ROS) and free radicals

(Shalabyet al., 2004). Moreover, supplementation of
diet with vitamin E can protect sperm DNA from
oxidative stress of free radicals (Jedlingkal., 2006) in
rats and increase the activity of enzymes involied

the removal of ROS generated by cell metabolism

(Caetanoet al., 2013). Therefore, the present study
was conducted in an effort to investigate the dffexd
Nigella sativa extract and its oil alone and in
combinations with vitamin E on the oxidative stress
induced by potassium bromate in male rats.

2. MATERIALSAND METHODS

2.1. Materials
2.1.1. Nigella Sativa and its Oil

Dried seeds of Nigella sativa (FamiRanunculaceae)
and its oil were purchased from a local market of
Agricultural Herbs, Spices and Medicinal plants,ir€a
Egypt. The seeds of N. sativa were authenticat&btany
Department, Faculty of Agriculture, Cairo UniveysiThe
dried seeds of N. sativa were grinded using a eaffander
into a fine powder before extraction.

2.2. Ratsand Basal Diet

Forty nine mature male rats of Sprague Dawleyrstrai
weighing 1855 g body weight and 10-12 weeks old
were obtained from the Laboratory Animals Farm,
Helwan, Egypt. Basal diet constituents (Casein,
cellulose, vitamin mixture, mineral mixture and the

2.3. Chemicals

Potassium Bromate (KBHp in the form of white
powder (soluble in boiling water) was purchasedrfro
El-Gomhoryia Company, Cairo Egypt. Vitamin E was
obtained from Pharco Company for Pharmaceuticals,
Alexandria, Egypt. It was dispensed in the formsoft
gelatin capsules each containing 1000 mg-alpha
tocopherol acetate. Biochemical kits for the
determination of liver enzymes (AST, ALT), total
cholesterol, triglycerides urea nitrogen, uric aedd
creatinine, were purchased from Alkan Company for
Chemicals and Biodiagnostics, Dokki, Cairo, Egypt.

2.4. Methods

2.4.1. Preparation of
Extract (NSE)

Nigella sativa extract was prepared by soaking @00
of the grinded dry seeds in 1 liter 90% ethyl atdadind
kept in a refrigerator with daily shaking for 5 dayrhe
ethanol was then evaporated using a rotatory estgor
apparatus (manufactured in West Germany) attaclited w
a vacuum pump. Twenty grams of the obtained seitisol
extract were suspended in distilled water with 2ofL
Tween 80 (suspending agent) and 80 mL of distiNeater
were gradually added to obtain 20% liquid extract.

2.5. Preparation of Basal Diet

The basal diet was prepared using AIN-93 accortting
Reevesat al. (1993). It consists of 20% protein (casein),
10% sucrose, 4.7% corn oil, 2% choline chloride, 1%
vitamin mixture, 3.5% salt mixture and 5% fibers
(cellulose). The remainder was corn starch up @%4.0

Nigella Sativa Seeds

2.6. Experimental Design and Grouping of Rats

All animals were housed at a controlled room
temperature of 23+1°C, 55% humidity and under & 12
light/12-h dark schedule. The animals were fed asab
diet and water was providea libitum for one week
before starting of the experiment for acclimatiaati
After one week adaptation period, the rats were
randomly distributed into 7 equal groups, of 7 edsh.
Group | was fed on basal diet and kept as a negativ
control group (normal rats). The other 6 groupsewer
injected by a single intraperitoneal dose of patess
bromate at dose of 125 mg kgbody weight for
induction of oxidative stress according to the rodth
described by Khan and Sultana (2004). Group |l befis
as a positive control group and groups IllI, 1V,\,and

chloride) were purchased from El-Gomhorya Company VIl were given orally Nigella Sativa Extract (NSEj}

for Pharmaceutical and Chemical, Cairo, Egypt.
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200 mg kg*, Oil (NSO) at 1 mL kg, vitamin E (Vit.
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E) at 100 mg kg, NSE + Vit E and NSO + Vit E,
respectively for 8 weeks.

The food intake was calculated daily and the body
weight gain was recorded weekly. Feed EfficiencyidRa
(FER) was calculated as FER = weight gain (g)/ fatake
(9). At the end of experimental period (8 weekisg tats
were anesthetized using ether anesthetic and sogles
were collected into clean centrifuge tubes to obthie
serum which used for biochemical analyses. Liveesew
immediately removed, rinsed with normal saline,nthe
blotted on filter paper and stored at -70°C pendanghe
preparation of liver homogenate for biochemicahgss

2.7. Biochemical Analysis

Activities of serum liver enzymes aspartate and
alanine aminotransferases (AST and ALT) were
chemically determined according to Bergmeweral.
(1978). Serum concentrations of total cholestemd a
triglycerides were chemically determined as desctiby
(Ratliff and Hall, 1973. Jacob and Van-Denmark, @96
respectively. Blood Urea Nitrogen levels (BUN) was
determined  using BioMerieux Kkits according to
Patton and Crouch (1977). Serum uric acid was
determined using the enzymatic colorimetric methsd
described by Fossa#t al. (1980). Serum creatinine
concentrations were colorimetrically determined thg
Jaffe reaction (Husdan and Rapoport, 1968).

2.8.Lipid Peroxidation
Enzymesin Liver Tissues

and  Antioxidant

One gram of the frozen liver tissues was collected,
washed in ice-cold 0.9% NaCl and homogenized itade
1.15% solution of potassium chloride and 50 mmol
potassium phosphate buffer solutions (pH 7.4) étdyl0%
homogenate (W/V). Homogenization was performedgusin
ultrasonic homogenizer (Sonicator, model 4710, Cole

to (Paglia and Valentaine, 1979; Spitz and Obed&g9;
Sinha, 1972), respectively.

2.9. Statistical Analysis

Data are expressed as mean z standard division
(Mean + SD). Differences between the groups were
tested for significance using one-way Analysis Of
Variance (ANOVA) followed by Duncan’s multiple
range test. Statistical analyses were performeagusie
SPSS software (Statistical Package for the Social
Sciences, version 16.00, Chicago, USA).

3.RESULTS

Intraperitoneal injection of potassium bromate in a
single dose (125mg Kgb.wt.) to rats caused significant
(p< 0.05) decreases in Feed Intake (FI), body wejghn
(%) and Feed Efficiency Ratio (FER) when compared t
the negative control group. In rats with oxidatisteess,
the oral administration of NSE or NSE alone and in
combination with vitamin E for 8 weeks caused digaint
(p<0.05) increases in feed intake, bodyweight gain
feed efficiency ratio when compared with the pusiti
control group as shown ifable 1.

As shown inTable 2, the rats received potassium
bromate had significant (p<0.05) increases in serum
levels of liver enzymes (AST and ALT), Total
Cholesterol (TC) and Triglycerides (TG) when coneglr
to the negative control group. Oral administratioh
NSE or NSE alone and in combination with vitamin E
caused significant (p<0.05) decreases in the eddvat
serum levels of AST, ALT, TC and TG when compared
with the positive control group.

Tabulated data, showed that positive rats
(untreated group) had significant (p<0.05) increlase
in serum levels of Blood Urea Nitrogen (BUN), Uric
Acid (UA) and Creatinine (Cr), compared with the

Parmer Instrument Company, USA). The homogenate wasiegative control group (normal rats). In contrasgl

then centrifuged at 4000 rpm for 15 min at 4°C #mel
supernatant was collected for further use.

Lipid Peroxidation (LPO) was determined by
guantifying malondialdehyde (MDA) that formed inrtes
of Thiobarbituric Acid Reactive Substances (TBARS).
Liver homogenate was used for determination ofi¢idipid
peroxide (MDA), enzymatic (GPx, SOD and CAT) and no
enzymatic (GSH) antioxidants. Malondialdehyde was
determined according to Ohkawizal. (1979). The reduced
glutathione (GSH) content in liver homogenate was
determined colorimetrically by the method modifibg
Bulaj et al. (1998). Activities of Glutathione Peroxidase
(GPx), Superoxide Dismutase (SOD) and Catalase JCAT
antioxidant enzymes were determined chemicallyralaug
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administration of NSE or NSE alone and in
combination with vitamin E to rats with oxidative
stress for 8 weeks significantly (p<0.05) decreased
serum levels of BUN, UA and Cr when compared with
the positive control group as shownTable 3.

In liver tissues of rats with oxidative stress,ules
recorded that there was a significant (p<0.05) elese in
hepatic level of reduced Glutathione (GSH) and an
increase in lipid peroxide Malondialdehyde (MDA)
when compared to the normal group. Rats with okidat
stress when orally given NSE or NSE alone and in
combination with vitamin E significantly (p<0.05)
increased GSH and decreased MDA in hepatic tissue a
compared to the control positive groudable 4).
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Table 1. Feed intake, final body weight, body weight gaial feed efficiency in rats

Groups Fl (9) FBW (g) BWG (%) FER
Group 1

Negative control 16.85+23 233.745.8 18.95+1.8 0.69+0.04
Group 2

Positive control 12.46+1% 199.5+6.8 15.86+1.6 0.29+0.0f
Group 3

NSE (200 mg kdf) 13.91+2.3 206.2+7.9 16.26+1.F 0.35+0.08
Group 4

NSO (1 mL kgY) 14.52+2.8 211.5+6.3 16.72+1.2 0.39+0.0%
Group 5

Vit E (100 mg kg 14.75+3.8 218.3+5.3 16.95+1.8 0.40+0.08
Group 6

NSE + Vit E 15.42+2.% 228.346.3 18.16+1.5 0.52+0.04
Group 7

NSO + Vit E 15.82+24 231.245.2 18.26+1.7 0.59:+0.04

Mean * SD values in each raw with different supépsg (a, b, ¢, d) are significant when compareth®control groups at p<0.05. n
=7 rats/group

Table 2. Serum concentrations of AST, ALT, TC and TG in rats

Groups AST (U/L) ALT (U/L) TC (mg/dL) TG (mg/dL)
Group |

Negative control 64.15+4°3 33.7+2.3 94.50+3.4 53.4+2 4
Group Il

Positive control 97.54+2%1 455+2 115.86+5.6 72.5+3.1
Group 1l

NSE (200 mg kdf) 85.61+3.2 40.2+1.2 111.26+6.2 66.2+2.3
Group IV

NSO (1 ml kgY) 80.42+3.8 39.5+2.3 110.72+5.4 60.6+4.F
Group V

Vit E (100 mg kg*) 78.25+2.8 38.3+1.8 105.95+4 .8 59.0+3.3
Group VI

NSE + Vit E 72.40+3.% 36.3x1.4 102.16+3.5 56.0+2.4
Group VII

NSO + Vit E 7250414 34.2+1.F 98.26+4.7 55.642.8

Mean * SD values in each raw with different supdpsg (a, b, ¢, d) are significant when compareth&control groups at p<0.05.
= 7 rats/group

Table 3. Concentrations of BUN, UA and Cr in rats

Groups BUN (mg/dL) UA (mg/dL) Cr (mg/dL)
Group |

Negative control 158.4 2.26+0.08 1.22+0.03
Group Il

Positive control 25.4+0%3 3.65+0.0% 2.11+0.08
Group 1l

NSE (200 mg ki) 19.9+0.% 3.24+0.0% 1.95+0.0%
Group IV

NSO (1 ml kgh) 18.5+0.3 2.95+0.03 1.77+0.04
Group V

Vit E (100 mg kg®) 17.7+0.8 2.86+0.0% 1.66+0.04
Group VI

NSE + Vit E 16.9+0. 2.35+0.0% 1.44+0.08
Group VII

NSO + Vit E 16.2+0. 2.30+0.02 1.30+1.07

Mean + SD values in each raw with different supepss (a, b, c, d) are significant when comparedhe control groups at
p<0.05. n =7 rats/group
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Table 4. Hepatic tissues contents of GSH and MDA in rats

GSH MDA
Groups (nmol/min/mg protein) (nmol/min/mg protein)
Group |
Negative control 238.2 2.26+0.03
Group Il
Positive control 14.620% 3.65+0.0F
Group Il
NSE (200 mg ki) 17.2+0.3 3.24+0.0%
Group IV
NSO (1 ml kgY) 18.5+0.2 2.95+0.08
Group V
Vit E (100 mg kg 19.7+0.3 2.860.0%
Group VI
NSE + Vit E 21.9+0.2 2.45+0.0%
Group VII
NSO + VitE 22.2+0.F 2.38+0.02

Mean + SD values in each raw with different supepss (a, b, c, d) are significant when comparedhe control groups at

p<0.05. n =7 rats/group

Table 5. Hepatic levels of antioxidant enzymes (GPx, SOB @AT) in rats

GPx SOD CAT
Groups (nmol/min/mg protein) (U/mg protein) (nmaitiimng protein)
Group |

Negative control 0.860.04 56.62+2.63 0.187+0.03
Group Il

Positive control 0.22+0.03 32.55+2.21 0.127+0.03
Group 1l

NSE (200 mg ki) 0.39+0.0% 36.24+2.43 0.133+0.0%
Group IV

NSO (1 mL kg") 0.44+0.0% 42.95+3.18 0.145+0.04
Group V

Vit E (100 mg kg*) 0.46+0.08 44.23+2 5% 0.166+0.04
Group VI

NSE + Vit E 0.68+0.0% 38.66+1.31 0.177+0.08
Group VII

NSO + Vit E 0.70+0.01 35.30+1.22 0.180%0.07

Mean + SD values in each raw with different supdpsg (a, b, ¢, d) are significant when compareth®control groups at p<0.05.

n= 7 rats/group

Recorded results iffable 5, indicated that oxidative
stress
(p<0.05) decreased

(NSE), its Oil (NSO) alone and in combination with

induced by potassium bromate significantlyVitamin E (Vit E) on oxidative stress induced by
the activities of Glutathione Potassium Bromate (KBip in male rats. The results

Peroxidase (GPx), Superoxide Dismutase (SOD) andshowed that oxidative stress induced by KBif rats

Catalase (CAT) antioxidant enzymes in liver tissoés

caused significant decreases in body weight gath an

rats as compared to the negative control groupl Orafeed efficiency, increases in liver lipid peroxidat and

administration of NSE or NSE alone and in combonati
with vitamin E to rats with oxidative stress sigecamtly
(p<0.05) increased the activities of GPx, SOD ard C
when compared to the control positive group.

4. DISCUSSION

elevation in serum and liver biochemical markers of
oxidative stress. These findings were partiallyilsinto
those obtained by Abd EI-Ghamgt al. (2011) who
reported that serum bilirubin, AST and ALT enzymes,
total cholesterol triglycerides was greatly incexhs
while the total proteins were significantly decregsdn
bromobenzene-treated rats when compared to the

The present study was performed to investigate theuntreated control group. These findings indicated t

effect of oral administration of Nigella Sativa Eadt
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injury, impaired function and damage of liver cells
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because of oral ingestion of bromobenzene. Theoeaith 1t well known that vitamin E regulates oxidation
also reported a decline in renal mitochondrial fio'/t  processes in the body and acts as a powerful aafdiotx
following subchronic and chronic exposure to pataes  Previous studies showed that intake of vitamin B ca
bromate based on the oxidative stress action ahate. ameliorate the damaging effects of Reactive Oxygen
The bromate toxicity in male rat kidney included species (ROS) and other free radicals due todsridical
changes in energy consumption and utilization imake scavenging activity (Sanoket al., 1997; Shalabyt al.,
cells that involved up-regulation of glycolytic pesses,  >004). Moreover, supplementation of diet with vitark
possibly resulting from altered mitochondrial funot —  rotected sperm DNA from oxidative stress of fragidals
Oral ingestion of bromobenzene induced hepatotyxici (jeqjinskeet al., 2006) in rats and increased the activity of
rgztl'z\ﬂgextir?r:nmzlselggltgc\i% %?ggﬁ'}%gg;g??ng;ce d antioxidant enzymes involved in the removal of ROS
iy generated by cell metabolism (Caetatoal., 2013).In
hepatotoxicity (El-Sharakst al., 2009). addition to Adikwu and Nelson (2013) reported that
Lipid peroxidation is a complex process that damsage .. . o :
the cell structure and function. Peroxidation ofl ce vitamin E exh|b|f[ed hepatoproteptwe effect andrel&sgd
membrane lipids initiates a loss of membrane iritygr o>§|dat|ve stlrelsg(jln the I|y§r _mann‘lested thr?ugénr?las;];n
membrane bound enzyme activity and cell |yses'rr|1|cr.osoma P! pe][om ation. It normalized lev
Oxidative damage in tissues can be limited by the 22NNe aminotransferase, —aspartate _amlnotransf_eras
defense system of the host. These defenses ampber t alkallne_ phosphatase, serum  bilirubin,  glutathione
superoxide dimutase, lactose dehydrogenase,

inducible by nutrient and non nutrient antioxidaritsw . ; : .
. oo : malondialdehyde and improved histopathological ghan
levels of tissue antioxidant enzymes are likelydsult . L X
in the liver induced by chemical agents.

in a tissue damage caused by lipid peroxides otepro it
carbonyls (Pryor and Squadrito, 1995). The incrdase _T_he resu_lts of the_current study S.hOW.Ed that an
activity of Nigella sativa extract and its oil wastentiated

lipid peroxidation due to oxidative stress indudag 4 A R
potassium bromate in this study was similar to thatbythe'r combination with vitamin E in rats.

previously reported by Khan and Sultana (2004) and

Abd El-Ghanyet al. (2011). 5. CONCLUSION
Results of the present study showed that oral

administration of Nigella Sativa Extract (NSE) atdQil

(NSO) alone and in combination on Vitamin E (Vit &)

rats with oxidative stress induce by Potassium Bitem

In conclusion, the results suggest that oral
administration of Nigella sativa seeds extract aiidn
combination with vitamin E to rats with oxidativeress
. : . improves hepatorenal function, reduces
(KBrO_é) |_mpr0\ijed hdepat((j)renaclj fun_ctp(;w, redu_c_ed lipid hypercholesterolemia and lipid peroxidation and
peroxidation and produced good antioxidant activity produces high antioxidant activity. Therefore, ketaof

~Many medicinal plants were found to poSSess \jge|la sativa seeds or oil in combination withewitin E
bioactive constituents which produce high antiorida may be beneficial for reducing the oxidative stréss

activity and prevent peroxidation of lipids. The patients who suffer from oxidative stress.
hepatoprotective action of NSE and NSO reporteithén

present study was similar to that obtained by Buaitd 6. REFERENCES
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