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ABSTRACT

Potassium bromate (BRO) is a toxic substance that is used as a food additive in food. Wheat germ oil (WO) can
improve lipid metabolism and reduce oxidative stress. Attributable to its high level of polyunsaturated fatty acids and
vitamin E is a portion of good nutritious food. The current work was aimed to investigate the possible action of WO
on the damage effects of Potassium bromate in heart tissue. Adult male rats (n=40) were equally divided into 5 groups;
Control (Cont. (-)), BRO (Cont. (+)), groups 3, 4 and 5 orally given WO in doses of 150,300 and 450 mg/kg
respectively. The results showed that oral gavage of wheat germ oil at three hundred and four hundred and fifty
mg/kg.b.wt., two-intoxicated rats with BRO for four weeks significantly reduced cholesterol, triglycerides, lipid
profile, and serum inflammatory cytokines against the Cont. (+) group. The histopathological examination of heart
tissue confirmed these results. The current study indicates that oral administration of WO induces potent
cardioprotective in rats intoxicated by BRO, this effect could be explained by WO antioxidant and anti-inflammatory
properties.
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INTRODUCTION Oxidative stress has a great effect in cardiovascular
illnesses [5]. Over the past few decades, oxidative stress's
role in processes of cardiovascular disease such as
ischemia-reperfusion injury, atherogenesis, and cardiac
remodeling had been known [6].

Potassium bromate is widely used as a food additive in the
bread-making processes (like a flour improver,
strengthening the dough and allowing higher rising) [7].
The BRO is also used in the fish paste and fermented
beverages. The risk of potassium bromate assessment
studies has shown that it is highly toxic because it causes
lipid peroxidation and oxidative damage to DNA [8]. The

Oxidative stress is a state in which oxidation exceeds
body defense antioxidant systems. It is the result of an
imbalance between the development of reactive oxygen
species (ROS) and the antioxidant defenses of the body
against them [1]. Oxidative stress results from oxygen-
using metabolic reactions that disrupt the equilibrium
state of pro-oxidant/antioxidant reactions in living
organisms [2]. Reactive oxygen species (ROS) can
oxidize proteins, lipids, and nucleic acids under these
conditions, resulting in cell death or transformation [3].

Hence, if ROS are not successfully scavenged by cellular
components, they cause illnesses, and can interact in a
cytotoxic manner with biological systems [4].

Corresponding author:Reham A. Arafat

BRO causes structural changes in the heart muscle of rats
and leads to cardiotoxicity [9].
Antioxidants are compounds that inhibit the initiation or

Address:Department of Food and Nutrition, Faculty of Home Economics, King Abdulaziz University, Jaddah, Saudi Arabia.

E-mail:rihan917 @ yahoo.com

Relevant conflicts of interest/financial disclosures: The authors declare that the research was conducted in the absence of any
commercial or financial relationships that could be construed as a potential conflict of interest.
Received: 19 April 2019; Revised: 12 October 2019; Accepted: 15 October 2019

ISSN (Online) 2249-6084 (Print) 2250-1029 Name

wWww.eijppr.com



International Journal of Pharmaceutical and Phytopharmacological Research (elJPPR)| October 2019| Volume 9| Issue 5| Page 126-131
Asmahan T., Ameliorative Effect of Wheat Germ Oil in Potassium bromate Induced Biochemical and Histopathological Changes in Male Rat's

Heart

propagation of oxidizing chain reactions and also can slow
or avoid lipid oxidation [10]. Antioxidants fight oxidative
stress by neutralizing excess free radicals and preventing
them from causing chain reactions that lead to different
diseases and premature aging [11].

Globally, there is an increasing concern in natural
medicines which are related to the huge number of
research studies about pharmacological activities of the
bioactive constituents and their potential to manage
different diseases [12].

Wheat germ is high in fiber, which had been
recommended for patients at risk of heart disease, colon,
and diabetes [13]. It is one of a-tocopherol's richest
natural sources, the form of tocopherol and has the highest
concentration of vitamin E. The WO has been associated
with reduced animal plasma cholesterol [14].Also, WO
has the potential to reduce oxidative stress and increase
the metabolism of lipids [15]. This research focused on
assessing WO's protective effect on BRO intoxicated rats.

MATERIAL AND METHODS

Material

Wheat germ oil
Wheat germ oil, used in this study purchased from
Abazeer organic store, Jeddah, KSA.

Potassium Bromate

Potassium bromate (BRO) is a bromic acid potassium salt.
It purchased from Cayman Chemicals and BioVision
Incorporated, USA, as a white powder.

Kits and Chemicals
Cholesterol, triglycerides, lipid profiles and inflammatory
cytokines kits purchased from Sigma Aldrich, Germany.

Rats and Diet

Forty male albino rats (200 — 220 g)provided from King
Fahd Research Center, KAU. Basal diet ingredients
obtained from Baghafar Company for Pharmaceutical and
Chemical, Jeddah, KSA.

Ethical Approval

The experimental study was adhering under rules of
Canadian ethic upon approval for the biomedical
committee, KFMRC, KAU, KSA.

Methods

Basal Diet and Toxicity Induction

Diet had been established as outlined in Reeves et al.,
(1993). The induction of toxicity induced by
intraperitoneal (i.p.) injection with a single dose of
potassium bromate 125 mg/kg b.w.t[16].

Experimental Protocol

After the acclimatization period (one week), rats were
separated unsystematically into five groups, 8 rats/ group.
The first group kept as a Cont. (-). A single intraperitoneal
dose of potassium bromate at a dosage of 125 mg/kg b.wt.
was administered into groups of (2-5) to cause toxicity.

On the last day of the experimental period (4 weeks), all
rats were fasting for 12 hours,blood was collected for
biochemical analysis and then all rats were sacrificed to
collect heart for histopathological examination.

Cont. + orally given purified water by
Group (2) gavage + high-fat diet.
Group (3.4 and WO in doses of 150,300 and 450 mg/kg
5) b.wt./day for 4
Weeks.

Biological Evaluation

Each second day for each group feed intake (FI) was
reported during the experimental time, and the animals
were weighed twice weekly in all groups. Biological
values measured by calculating the percentage of body
weight gain (BWG percent) as well as the ratio of feed
efficiency (FER) was also calculated [17].

Serum Lipid Levels Assay

Serum lipid levels assessed as described in the protocol
provided in ELSA kits obtained from My BioSource,
USA.

Serum Proinflammatory Cytokines

Serum interleukin 1 beta (IL-1p) and tumor necrosis
factor-alpha (TNF-a) were measured using ELISA Kkits
from Abbexa, Cambridge, UK.

Histopathological Examination
Heart dipped in neutral
histopathological examination.

formalin  (10%) for

Statistical Analysis
Results analysis by ANOVA one-way analysis of
variance, values presented as mean = SMD for eight rats/

group.
RESULTS

It is clear from Table 1 that means of daily feed intake of
Cont. (+) was 17.16 g/day compared to Cont. (-) with a
mean of 26.88 g/day. Oral administration of wheat germ
oil at three dosage levels 150, 300 and 450 mg/kg b.wt.
Increased feed intake as compared to Cont. (+). Feed
efficiency ratio in Cont. (+) significantly (P< 0.05)
decreased when compared to Cont. (-) by 48.48 %.
Significant (P< 0.05) increases were observed in rats
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orally given wheat germ oil in doses of 150, 300 and 450
mg/kg b.wt., as compared to the Cont. (+) by 58.82, 73.53
and 85.29 % respectively as depicted in Table 1.
Concerning body weight gain, the results showed that
there was a significant decrease in Cont. (+) when
compared to Cont. (-).Oral administration of WO in doses
of 150, 300 and 450 mg/kg b.wt., caused significant P<
0.05 increases in body weight gain when compared to
Cont. (+) as shown in Table 1.

Table 1. Effect of oral administration of wheat germ oil
on feed intake (FI), feed efficiency ratio (FER) and
body weight gain percent (BWG %) in potassium
bromate—intoxicated rats.

Grouns Mean of daily feed [Feed efficiency| Bodyweight
P intake(g/rat/d) ratio(FER) gain (%)
Cont (-) 26.88 0.66 +.014% | 17.36 + 1.64°
Cont (+) 17.16 0.34 £.013° 5.94 4+.39°
WO 150 b b
gm/kg 22.46 0.54 £.014 13.63 + .98
WO 300 25.38 0.59 +.011* | 15.98 + 1.06°
gm/kg
WO 450 26.39 0.63 +£.012% | 16.87 + 1.15°
gm/kg

-Values presented as mean +SMD.
-Values with different superscript letters within a column are
significantly different at P<0.05.

Figure (1) demonstrated the effect of WO on TC and TG
levels against BRO intoxicated male rats. High cholesterol
diet (cont. (+)) caused a significant (P<0.05) increases in
both TC and TG levels as compared with the control
negative group. Oral administration of WO in doses of
300 and 450 mg/kg.b.wt., caused significant P< 0.05
decreases in TC and TG levels as compared with the cont.

(+) group.

(mmoll.)

b
c
Nezative contral (- Posifive control WO 150 smkr WO 30 sm'ky WO 450 smikz
ve) (+ve)

ATC BTG

- Values presented as mean £SMD.
- Values with different superscript letters within a column are
significantly different at P<0.05.
Figure 1. Effect of oral administration of wheat germ
oil on cholesterol (TC) and triglyceride (TG) levels in

potassium bromate—intoxicated rats.

Figure (2) showed the effect of WO on lipid profile in
BRO intoxicated male rats, BRO caused a significant
decrease in HDL associated with significant (P<0.05)
increases in both LDL and VLDL as compared with Cont.
(+). Oral administration of the WO in doses of 300 and
450 mg/kg b.wt., caused significant P< 0.05 increase in
HDL accompanying with significant decreases in LDL
and VLDL levels as compared with the cont. (+) group.
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=
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)
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Negative control  Posifive confrol WO 150 gmkz WO 300 gmkz WO 450 pmikg
(-ve) (+ve)
EHDL< BLDL« BVLDL-<

- Values presented as mean +SMD.
- Values with different superscript letters within a column are
significantly different at P<0.05.

Figure 2. Effect of oral administration of wheat germ
oil on lipid profile in potassium bromate—intoxicated
rats.

The results revealed that cont. (+) the group recorded
significant increases (p<0.05) in IL-1 and TNF-o levels
comparing with the control negative group. Treatment
with WO for 4 weeks at the two doses (300 and 450
mg/kg) induced significant improvement (p<0.05) in IL-1
and TNF-a values compared with cont. (+) group. No
significant changes seen in the group of rats orally given

150 mg/kg of WO (Fig 3).
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- Values presented as mean £SMD.
- Values with different superscript letters within a column are
significantly different at P<0.05.

Figure 3. Effect of oral administration of wheat germ
oil on serum IL-1 and TNF-a levels in potassium
bromate-intoxicated rats.
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Histopathological Results

Heart sections of normal control rats showed normal
branching and anastomosing muscle fibers (Fig. 4.A).
Heart of the positive control group showing focal pale
areas  associated  with  intercellular  hemorrhage
compressing the myocardial muscle fibers (Fig. 4. B).
While the heart of the intoxicated rat treated with the WO

in a dose of 150 mg/kg showing intramuscular edema
associated  with intramuscular  inflammatory  cell
infiltration (Fig.4.C). Heart of intoxicated rat treated with
the WO in a dose of 300mg/kg showing slight myocardial
blood vessel congestion (Fig.4. D). Heart Sections of rats
received orally 300 mg/kg b.wt. WO showing normal
tissue structure (Fig. 4. E).

Figure 4: Photomlcrography |IIustrat|ng H&E stained sectlons of the heart in d|fferent groups. Heart sections of
normal control rats showed normal branching and anastomosing muscle fibers (Fig. 4. A). Heart of the positive
control group showing focal pale areas associated with intercellular hemorrhage compressing the myocardial
muscle fibers (Fig. 4. B). While the heart of the intoxicated rat treated with the WO in a dose of 150 mg/kg
showing intramuscular edema associated with intramuscular inflammatory cell infiltration (Fig. 4.C). Heart of
intoxicated rat treated with the WO in a dose of 300mg/kg showing slight myocardial blood vessel congestion (Fig.
4. D). Heart Sections of rats received orally 300 mg/kg b.wt. WO showing normal tissue structure (Fig. 4. E).

DISCUSSION

By producing reactive oxygen species, potassium bromate
induces oxidative stress in human erythrocytes and alters
the cellular antioxidant defense system [18]. There are
many adverse effects of BRO in laboratory animals as
well as in humans; it has nephrotoxic and ototoxic effects
[19]. The BRO is a carcinogen that causes tumors in the
renal cells, mesotheliomas and follicular tumors of
thyroid cells in rats [20]. Active oxygen radicals are
highly likely to be involved in these effects leading to
damage to DNA [18]. We also noted its potential for
platelet toxic effects [21].

Wheat germ oil is an excellent source of vitamin E and
polyunsaturated fatty acids [22]. It is one of a-tocopherol's
richest natural sources [23]. Wheat germ oil also has the
potential to reduce oxidative stress and improve lipid

metabolism [24]. Also, it had significantly higher levels of
vitamin E in the blood and liver, providing greater
protection against antioxidants [14].

Results of the present study showed that there was a
reduction in the mean of daily feed intake and a significant
reduction in both body weight gain percent (BWG%) and
feed efficiency ratio (FER) in the positive control rats as
compared to the negative control group. These effects
might be attributed to the toxic effects of BRO that induce
anorexia with subsequent reduced feed intake and body
weight gain via its neurotoxic effect on the central nervous
system. Our results were in the same line with Okalie and
Ikewuchi, [14] who reported that there was a significant
reduction in body weight of rabbits received potassium
bromate. However, our results were, in contrast, Watanabe
et al., [8] who reported that BRO did not affect the body
weight, might the differences between our results and the
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previous findings attributed to the differences between the
animal models and the dose of BRO injection used in both
studies.

Oral administrations of wheat germ oil in doses of 150,
300 and 450 mg/kg. b.wt., to potassium bromate—
intoxicated rats showed significant increases in FI,
BWG% and FER when compared to the positive control
group, their effect might be due to the antioxidant nutrient
(Vit. E), the content of wheat germ oil, which neutralizes
the toxic effect of BRO. The present result agreed with
those obtained by Leenhardtet al. [14] and Salehet al. [25]
who reported that diet supplemented with either carrot or
wheat germ oil improved the food consumption, BWG and
feed efficiency ratio (FER) in rats injected with benzene.
The current results showed that there were significant
changes in the plasma levels of TC, TG, LDL, VLDL, and
HDL of cont. (+), when compared with normal control.
The WO reversed these changes in a dose-dependent
manner as confirmed by histopathological examination of
the heart. These results may be due to antioxidant agents,
the WO is highly rich in vitamin E and mixed tocopherols
[26, 27]. Vitamin E acts as an inhibitor of oxidative
processes in body tissues, protecting against oxidation of
the unsaturated fat in the body. Yousefet al. [28] and
Katiyaret al. [29] reported that wheat germ oil could
reduce oxidative stress, improve lipid metabolism.
Moreover, it had significantly higher protective levels of
vitamin E in the blood and liver, conferring greater
antioxidant protection [14].

The present study revealed a significant increase in serum
pro-inflammatory cytokines of BRO intoxicated rats when
compared to control rats. Pretreatment with WO
significantly reduces both IL-1 and TNF-a, this effect
could be due to WO antioxidant activity. The WO thought
to be anti-inflammatory because of its high vitamin E
content and known as an active natural antioxidant [30].
The WO is rich in tocopherol, considered a strong
antioxidant due to its radical scavenging activity, which
prevents lipid peroxidation of the cell membrane [31].

CONCLUSION

It can be hypothesized that WO improves lipid parameters,
and serum inflammatory cytokineswhile it increases FER
and BWG % in BRO intoxicated rats. However, it might
be necessary to do more researches on WO to ensure that
it will be beneficial in reducing the toxicity effect of BRO.
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