Original Article

Effects of Arbutin on Fatty Acid Levels of Erythrocyte
and Serum in Wistar Albino Rats Treated with

Potassium Bromate

H Turan Akkoyun'’, Sevin¢ Aydin?, Mahire Bayramoglu Akkoyun', Aydin Siikrii Bengii®, Suat Ekin?,

Sinem Aslan Erdem?®

'Faculty of Veterinary Science, Department of Basic Sciences, Siirt University, Siirt, TURKEY.
2Cemisgezek Vocational School, Munzur University, Tunceli, TURKEY.

3Department of Medical Services and Technics, Vocational School of Health, Bingdl University, TURKEY.
“Van Yuzuncu Yil University, Faculty of Science, Department of Chemistry, Van, TURKEY.

SFaculty of Pharmacy, Department of Pharmacy Professional Sciences, Ankara University, Ankara, TURKEY.

ABSTRACT

Background: In the presented study; the Effects of Arbutin (ARB) on the Rat Erythrocyte
and serum fatty acid profile which is exposed to potassium bromate (KBrO,) were
investigated. Materials and Methods: In this study, 32 Wistar albino rats weighing
250-300 g were used divided into 4 groups. Groups 1: control, group 2: KBrO, (single
dose 100 mg / kg gavage), group 3: ARB (50 mg / kg / day (ip) for 5 days), group 4:
KBrO, + ARB. At the end of the 5™ day, alteration of fatty acid profile in erythrocyte
and serum of rats in all groups was examined. Results: Rat serum essential fatty acid;
palmitic acid (C16:0), myristic acid (C14:0), stearic acid (C18:0), oleic acid (C18:1),
linoleic acid (C18:2), erythrocyte major fatty acids; palmitic acid (C16:0), myristic acid
(C14:0), stearic acid (C18:0), oleic acid (C18:1), linoleic acid (C18:2), arachidic acid
(C20:0), eicosenoic acid (C20:1), and lignoceric acid (C24:0). In addition, in our studied
serum and erythrocytes; Total monounsaturated fatty acids (MUFA) varied between
8.91 = 0.63- 11.71 £ 2.55 and 33.71 + 2.12- 37.11 = 2.12, respectively. It was
determined that total polyunsaturated fatty acids (PUFA) varied between 5.90 + 1.29-
9.96 =+ 1.18 and 14.72 + 3.66- 22.13 + 4.82, respectively. Conclusion: In our study,
alterations in fatty acid contents were observed, and results suggesting that arbutine
affects the enzymes involved in Fatty acid metabolism and has an effect on fatty acid
amounts.

Keywords: Arbutin (ARB), Potassium bromate (KBrO,), Fatty acid (FA), Polyunsaturated
fatty acids (PUFA), Monounsaturated fatty acids (MUFA), Wistar Albino Rat.

INTRODUCTION

Arbutin (ARB) is a glycosylated hydroquinone
found naturally in various plant species
such as bearberry (Ericaceae), pear trees
(Rosaceae),
(Saxifragaceae),"” and also in wine, coffee,
wheat, broccoli, and some fruits’ ARB
is a secondary metabolite in most higher

and  Bergenia  crassifolia

12

plants.”> Widely used as an ingredient in
skin care products and traditionally in the
treatment of pigment disorders in Japan.*
Thanks to its antioxidant, anti-microbial
and anti-inflammatory activities, it is a
widely used and effective agent in the field

of medicine and health.>” In the last decade,
it has attracted considerable attention due
to its versatile biological activities such as
lowering blood sugar.® Potassium bromate
(KBrO,) is an oxidizing agent that is
widely used in cosmetic products and is an
important tap water contaminant, although
it is used as a food additive. It is still used in
many countries, including the United States,
as a bread and cake improver, although it
has been associated with the development
of many organ damage.”"? Toxicological
studies, KBrO,: an oxidizing agent; reported
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that it causes hepatotoxicity, neurotoxicity and thyroid
toxicity and induces the development of mesothelioma
tumors in experimental animals as well as kidney cancer
in animals and humans."” KBrO, is known to induce
oxidative stress in tissues.'*

Fatty acids (FA) are the types of lipids that have the
simplest molecular structure among fat groups.''
It is used as the main substrates for the synthesis of
various types of lipids, including FA, phospholipids,
triacylglycerol and cholesterol esters.'” Polyunsaturated
FA such as omega-3 and 6 have many biological
properties and biosynthetic
eicosanoids. FA levels in the blood are closely related

are precursors  of
to many diseases such as cardiovascular diseases, blood
pressure and arthritis. These FA act as regulators in
cellular functions by participating in the structure of
membrane phospholipids and other components.' FA
are biologically active molecules with a wide variety of
effects.”” In this study, the effects of ARB on the FA
profile in rat erythrocyte and serum tissues exposed to
KBrO, were investigated.

MATERIALS AND METHODS
Animals and Study Design

In this study, 32 Wistar albino rats weighing 250-300 g
were used. Rats were placed in cages with ad /libitum
rat food and water in an air-conditioned room with a
12/12hr light / dark cycle. Groups 1: Control, Group
2: KBrO,.*” Group 3: ARB* Group 4: KBrO, + ARB;
divided into 4 groups. A single dose of 100 mg / kg
(gavage) was administered to the KBrO, group, and
50 mg / kg / day (i.p) to the ARB group for 5 days.
At the end of the 5" day, the rats in all groups were
taken by intra-cardiac intervention in accordance with
cthical rules and kept at -80°C for comparison. The
experimental study was approved by Animal Experiments
Local Ethics Committee of Bing6l University (BUHA
DEK:09.05.2019-2019/4-04/02).

Taking Serum and Erythrocyte Samples and
Extraction of Lipids

Serum and erythrocyte preparation  for
biochemical analysis: Blood samples taken into gel
biochemistry tubes were centrifuged at 2500 rpm at 4°C
for 10 min and serum samples were obtained. Blood
samples taken into EDTA tubes were centrifuged,
and the separated erythrocyte pellet was washed with
0.9% NaCl, and then centrifuged at 2500 rpm for

5 min. This process was applied three times in a row.

sample

Erythrocyte pellets and serum samples were made ready
for biochemical analysis. Lipid extraction of erythrocyte
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and serum samples was determined according to the
method used by Hara and Radin (1978).* 300 mg
erythrocyte tissue sample and 300 pl serum sample
were subjected to disintegration with 5 mL n-hexane-
isopropanol at a ratio of 3:2 (v / v) at 1100 tpm in
Micra-D  homogenizer. Non-lipid contaminants in
the lipid extract were extracted using 0.88% KCI. The
extracts were made ready for analysis by thinning in a
rotary evaporator.

Fame Analysis from Erythrocyte and Serum

In order to petform FA analysis, lipids must first be
converted to methyl esters and derivatives, which have
non-polar volatile and stable structures. To prepare the
methyl ester, 5SmL of 2% methanolic sulfuric acid was
added onto the lipid extract in n-hexane-isopropanol
phase. Then they were mixed thoroughly using a vortex.
This mixture was left to be methylated in a 50°C oven.
At the end of the 15hr period, 5 mL of 5% NaCl
was added to the mixture which was cooled down to
room temperature. The FA methyl esters formed
were extracted with hexane. Taking the upper hexane
phase, 2% of KHCO, was added and the phases were
separated. After 4 hr, the organic phase was evaporated
under nitrogen. Samples were analyzed by adding 100 uL
of hexane before analysis.?

Fatty acid analysis method in GC-MS

Simultaneous analysis with FID and MS detectors was
performed using SGE brand BPX90 (100m x 0.25mm
ID) column in Agilent 7890A / 597°C model Gas
Chromatography-Mass Spectrometry (GC-MS) device.
Chromatographic conditions; The temperature of the oven
starts from 120°C, reaches 250°C with 5°C / minute, it
was waited for 3 min, it reached 260°C with 2°C / minute
and was waited for 8 min, it was completed in an average
of 40 min. The injection volume was 1 microliter and
the split ratio was 1/10. Solvent delay time was selected
as 12 min, carrier gas as He and when the constant gas
flow was set as 1 mL / min, H, flow was 35 mL / min,
dry air low 350 ml. / min, N, 20.227 mL / min was
automatically adjusted by the program. Auto sampler
program: before and after each injection, the injector
was set to wash itself with solvent (hexane) 5 times, then
withdraw from the sample twice, leave it in the waste
bottle, and give the last sample to the column at the third
draw. Thus, the possibility of contamination from the
previous sample was minimized.**

Statistical analysis

Statistical analysis was done using SPSS 18.0 program.
(ANOVA) and
LSD tests were used between the control group and

Comparison analysis of variance
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experimental groups. Results were given as mean T
SEM. Differences between groups (p<<0.05, p<0.01 and
p <0.001) were used.

RESULTS AND DISCUSSION
Fatty acid composition of serum

When the effect of KBrO, (K) and ARB (A) on the
FA profile in serum is examined; It was observed that
the amount of myristic acid (14: 0) decreased at certain
rates in all groups of KBrO, (K), ARB (A) and KBrO, +
ARB (A) compared to the control (p<<0.001, p>0.05). It
was determined that the amount of palmitic acid (16:0)
was decreased partially in all groups compared to the
control (p>0.05). In comparison of stearic acid (18:0)
and Oleic acid (18:1) FA with the control group, certain
levels of increases were found in all groups (p>0.05,
$<0.05). In the comparison of linoleic acid (18:2) level
with respect to control, certain decreases were found
in all groups (p>0.05, p<0.05). In the comparison of
linoleic acid (18:2) level with respect to control, certain
decreases were found in all groups (p>0.05). When
the total unsaturated FA levels were compared to the
control, an increase was observed in ARB(A), while a
decrease was observed in the other groups (p>0.05).
When the total monounsaturated fatty acid (MUFA)
levels were compared to the control, certain levels of
increase were observed in all groups (»p>0.05, p<0.05).
When the total polyunsaturated fatty acid (PUFA)
levels were compared to the control, certain decreases
were found in all groups(»>0.05, p<0.05) (Table 1),
(Figures 1-2).

FA composition of erythrocytes

When the effect of KBrO, (K) and ARB (A) on FA
profile in erythrocyte tissue was examined; It was

observed that the amount of myristic acid (14:0) and
palmitic acid (16:0) FA increased in ARB (A) group and

decreased partially in the other groups compared to
the control (p>0.05). When the stearic acid (18:0) fatty
acid amount was compared with the control, a partial
decrease in the KBrO, (K) group and a partial increase
in the other groups were observed (p>0.05). When the
amount of oleic acid (18:1), fatty acid was compared
with the control, a decrease was observed in the ARB
group, while an increase was observed in the other
groups (p>0.05). Linoleic acid (18:2) fatty acid level
was decreased in all groups compared to the control
(p>0.05). When the amount of arachidic acid (20:0) and
lignoceric acid (24:0) fatty acids were compared with the
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Figure 1: FA Composition of Serum Lipids (%).

H

== Saturated

= E Unselaled
EPUFA

— EMUFA

§ & ¢ 8

Fatty Acids Composition of Serum Lipids (%)
g

Control KBrO, Arbutin

KBIO, + Arbutin

Figure 2: FA Composition of Serum Lipids (%) (X Saturated, =
Unsaturated, SPUFA, SMUFA).

Table 1: FA composition of serum lipids (%).

Fatty acids Control KBrO, ARB KBrO,+ARB
Myristic acid (C14:0) 29.79+0.57 26.76+1.612 17.92+2.344 19.15+2.05¢
Palmitic acid (C16:0) 38.82+0.78 37.13+1.572 36,24+3.52 37.7043.602
Stearic acid (C18:0) 12.90+0.36 18.12+4.252 24.95+6.37° 27.11+5.53°

Oleic acid (C18:1) 8.91+0.52 8.97+0.76° 11.72+2.552 10.13+1.66°
Linoleic acid (C18:2) 9.96+1.18 9.59+1.112 9.17+2.182 5.90+1.28°
> Saturated 81.52+1.40 82.03+1.602 79.11+4.202 83.96+2.292

¥ Unsaturated 18.87+1.40 18.57+1.60° 20.88+4.20° 16.04+2.29°

> MUFA 8.91+0.53 8.97+0.76° 11.714£2.55° 10.13+1.66°

> PUFA 9.96+1.18 9.59+1.112 9.174£2.192 5.90+1.29°

d: p<0.001, ¢: p<0.01, b: p<0.05, a: p>0.05
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Table 2: FA Composition of Erythrocytes Lipids (%).

Fatty acids Control KBroO, ARB KBrO,+ARB
Myristic acid (C14:0) 1.89+0.38 1.80+0.212 3.04+1.29° 1.57+0.172
Palmitic acid (C16:0) 24.18+0.33 23.47+3.642 25.9743.012 20.74+3.662
Stearic acid (C18:0) 10.1942.38 10.02+1.662 14.89+4.792 13.83+1.75°
Oleic acid (C18:1) 30.59+3.85 32.07+£3.292 24.21+5.332 33.58+4.382
Linoleic acid (C18:2) 22.1344.82 22.09+2.892 14.71+3.65° 19.574+2.632
Arachidic acid (20:0) 3.48+2.64 1.32+0.242 1.16+0.142 1.42+0.132
Eicosenoic acid (C20:1) 3.12+1.34 5.03+1.452 12.27+2.98° 3.13+1.39°
Lignoceric acid (C24:0) 3.43+1.14 2.51+0.572 2.06+0.65° 1.34+0.122
> Saturated 43.17+7.61 59.99+4.92° 50,79+6.372 43.71+5.78°
> Unsaturated 55.84+7.61 59.19+4.932 51.2046.372 56.29+5.782
> MUFA 33.71£2.12 37.11£2.12¢ 36.49+2,832 36.724+3.71°
> PUFA 22.13+4.82 22.09+2.892 14.72+3.66° 19.56+2.62°
d: p<0.001, c: p<0.01, b: p<0.05, a: p>0.05
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Figure 3: FA Composition of Erythrocytes Lipids (%).

control, decreases were observed in all groups (p>0.05).
Ecosenoic acid (20:1); the amount of FA increased at
certain levels in all groups compared to the control.
(p>0.05, p<0.05). Total saturated FA levels; Compared
with the control group, an increase was detected in all
groups (p>0.05, p<<0.05). Total unsaturated fatty acid
levels; Compared to the control, a decrease was observed
in the Arbutin group, but an increase was found in the
other groups (p>0.05). Total MUFA levels; Compared
to control, certain levels of increases were observed in
all groups (p>0.05). Total PUFA levels; When compared
to the control, a certain decrease was detected in all
groups (p>0.05, p<0.05, p<0.01) (Table 2).(Figure 3,4,5)
"To induce oxidation in the food and cosmetic industries;
KBrO, is widely used.” It is used in ovens as a food
additive and flavor enhancer that gives strength
and spongy character to the dough. In the bread
baking process, KBrO, is reduced to the more stable
compound potassium bromide (KBr). In addition,
there may be a deficiency in the reaction and it causes

Figure 4: FA Composition of Erythrocytes Lipids (%).
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Figure 5: FA Composition of Erythroccytes Lipids (%)
(X Saturated, X Unsaturated, XPUFA, SMUFA).

oxidative damage due to some amount of KBrO,
remaining. Therefore, the use of KBrO, in bread
production is banned in some countries.” It is also
used in cheese and beer production.”” It is mainly used
in the maturation process of flour due to its oxidizing
properties. In 1978, bioassays of KBrO, on rats and
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mice for 2 years were found to be carcinogenic of this
oxidizing agent.” Studies have shown that KBrO, has
detrimental effects on the nutritional qualities of bread
by reducing the amount of vitamins A', B!, B% E and
niacin, which are the main vitamins of bread.” Also in
the studies; It has been reported to have the potential
to cause cancer, kidney failure, deafness, redness, and
eye and skin pain.”?' In another study, it was reported
that KBrO, caused an increase in cellular proliferation in
the kidney and DNA strand breakage in the kidney due
to the oxidative stress produced by it.*? Erythrocytes
are terminally differentiated blood cells in which most
of the metabolic pathways are absent, and since they
act as oxygen carriers, intracellular oxygen radicals are
constantly in danger. Also, an important feature of
our study is that the high content of polyunsaturated
lipids and transition metals makes them particularly
vulnerable to oxidative damage. As a result, erythrocytes
have an effective defense system against the cytotoxic
effects of free radicals.”® Based on these features, we
preferred to use erythrocytes in our study. It is known
that free radicals and reactive oxygen species cause
peroxidation of polyunsaturated FA and this situation
can be prevented by enzymatic and non-enzymatic
antioxidants.” In a study, an increase was observed
in the concentration of TBARS (Thiobarbituric acid
reactive substances) in kidney tissues of rats treated
with KBrO,. TBARS, considered a late biomarker of
oxidative stress.”*** The final metabolite of peroxylated
polyunsaturated fatty acids,” TBARS not only converts
reactive oxygen species into active chemicals, but also
magnifies the function of reactive oxygen species
through chain reaction, causes changes in cellular and
functional disorders.” It also shows that free radicals
cause lipid peroxide formation.”* As a result of
KBrO, applications, the increase in lipid peroxidation,
which is evaluated by the high TBARS levels, has been
documented in other studies.”** Khan (2003) and
El-Sokkary (2000) in their study; They observed that
KBrO, caused a significant increase in lipid peroxidation
due to free radical damage in necrotic and degenerative
livers of rats.

In this study, they administered KBrO, intraperitoneally
to rats, and at the end of the study, they observed a
significant deficiency of antioxidant enzymes and an
increase in lipid peroxidation. With these results and
findings, it was thought that lipid peroxidation played
an important role in liver damage and the results
obtained supported the histological changes in the liver.
At the end of the study, it was reported that vitamin C

effectively eliminated the oxidative damage caused by
I(BI.O’J"42,43

Keser ¢ al. in a study they did; studied the effects of
potassium bromate and resveratrol on FA levels in
some rat tissues. They observed that the MUFA level
increased in KBrO, and resveratrol groups in all tissues
and explained this increase by the increase in SCD
(stearoyl-CoA desaturase) enzyme activity.* MUFA
are known to have multiple roles, influencing variation
in SCD activity in mammals, differentiation, insulin
sensitivity, metabolic rate, adiposity, various fundamental
physiological
cancet, and obesity.* Again in the same study; They
found that PUFA decreased in KBrO, and Resveratrol
groups. They explained that the reason for this is that
KBrO, application may cause oxidation of these FA
and decrease the levels of these FA in these groups.*
Especially; PUFA is known to be the preferred lipid
targets of oxidative damage.* In our study we have
presented; The fact that we obtained similar results with
this study proves the effect of stearoyl-CoA desaturase
(SCD) enzyme activity on the increase of MUFA values.
It is also known that MUFA affect apoptosis and may
play a role in the mutagenesis of some tumors.” ARB
is a well known tyrosinase inhibitor. It is a key enzyme
involved in melanin synthesis and is widely used as a
skin lightening agent for cosmetic products.*

variables  including  atherosclerosis,

In another study, ARB showed weak but long-lasting
radical scavenging activity and at the same time showing
exactly the same antioxidant activity as hydroquinone;
In two cell-based antioxidant analysis using erythrocytes
and skin fibroblasts, arbutin was found to exhibit potent
antioxidant activity comparable or even superior to
that of hydroquinone.” In another study conducted;
On the protective effects of ARB on streptozotocin
(STZ) induced neurotoxicity in rats, it was concluded
that ARB has a protective role against STZ-induced
memory impairment in the brain and oxidative damage
in the hippocampus.” In a different literature study;
The 7n vivo effects of arbutine with cyclosporine (CsA)
on lipid peroxidation and antioxidant capacity in serum
of treated rats were studied. It has been reported that
ARB has a protective effect in CsA-induced toxicity,
and that high ARB concentration has significant
oxidative and lipoperoxidative effects.”!
study evaluating the antioxidant capacity of arbutin;
It has been demonstrated that lipid peroxidation and
fibrosis observed in the liver tissue of CCl, injected rats,
with ARB administration, decreased lipid peroxidation
to normal levels and ARB administration may have a
protective effect on the liver.”

In another
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CONCLUSION

Since studies on the effects of KBrO, and ARB on FA
are limited, we aimed to examine the effects of KBrO,
and ARB on the distribution of FA profiles. At the same
time, we aimed to see the antioxidant effects of arbutine
against the oxitative effects of KBrO,, which is known
to cause lipid peroxidation, on erythrocytes and serum
FA. Similar to the given literature studies; In our study,
changes in fatty acid contents were observed, and results
suggesting that ARB affects the enzymes involved in FA
metabolism and has an effect on FA amounts. In the
light of these results, we can say that ARB may have a
protective effect against the destructive effect of KBrO,
and this should be supported by different studies to be
done.

ACKNOWLEDGEMENT

Animals were obtained from Bingdl University
Experimental Research Center (BUHADYEK).Study
was performed after acceptance of protocols by
BUHADYEK (Date: 09.05.2019-2019/04-04/02).

CONFLICT OF INTEREST

The authors declare no conflict of interest.

ABBREVIATIONS

ARB: Arbutin; KBrO,: Potassium bromate; FA:
Fatty acids; GC-MS: Gas Chromatography-Mass
Spectrometry; ANOVA:  Analysis of  variance;
SEM: Meantstandard of mean; MUFA:
Monounsaturated fatty acid; PUFA: Polyunsaturated
fatty acid; TBARS: Thiobarbituric acid reactive
SCD: STZ:
Streptozotocin; CsA: Cyclosporine.

error

substances; stearoyl-CoA  desaturase;

REFERENCES

1. Dadgar M, Pouramir M, Dastan Z, Ghasemi-Kasman M, Ashrafpour M,
Moghadamnia AA, et al. Arbutin attenuates behavioral impairment and
oxidative stress in an animal model of Parkinson’s disease. Avicenna J
Phytomed. 2018;8(6):533-42. PMID 30456201.

2. Strapkova A, Jahodar L, Nosal'ova G. Antitussive effect of arbutin. Pharmazie.
1991;46(8):611-2. PMID 1798722.

3. Khanal T, Kim HG, Hwang YP, Kong MJ, Kang MJ, Yeo HK, et al. Role of
metabolism by the human intestinal microflora in arbutin-induced cytotoxicity
in HepG2 cell cultures. Biochem Biophys Res Commun. 2011;413(2):318-24.
doi: 10.1016/j.bbrc.2011.08.094, PMID 21889493.

4. Wu LH, Li P, Zhao QL, Piao JL, Jiao YF, Kadowaki M, et al. Arbutin, an
intracellular hydroxyl radical scavenger, protects radiation-induced apoptosis
in human lymphoma U937 cells. Apoptosis. 2014;19(11):1654-63. doi:
10.1007/s10495-014-1032-x, PMID 25187044.

5. Wang S, Fu C, Bilal M, Hu H, Wang W, Zhang X. Enhanced biosynthesis
of arbutin by engineering shikimate pathway in Pseudomonas chlororaphis

Indian Journal of Pharmaceutical Education and Research | Vol 56 | Issue 3 | Jul-Sep, 2022

20.

21.

22.

23.

24.

25.

26.

P3. Microb Cell Factories. 2018;17(1):174. doi: 10.1186/s12934-018-1022-8,
PMID 30414616.

Shen X, Wang J, Wang J, Chen Z, Yuan Q, Yan Y. High-level de novo
biosynthesis of arbutin in engineered Escherichia coli. Metab Eng.
2017;42:52-8. doi: 10.1016/j.ymben.2017.06.001, PMID 28583673.

Seo DH, Jung JH, Ha SJ, Cho HK, Jung DH, Kim TJ, et al. High-yield enzymatic
bioconversion of hydroquinone to alpha-arbutin, a powerful skin lightening
agent, by amylosucrase. Appl Microbiol Biotechnol. 2012;94(5):1189-97. doi:
10.1007/s00253-012-3905-7, PMID 22314516.

Li X, Xu H, Zhao G, Wu H, Yu Y, Lai F, et al. Highly efficient synthesis of
arbutin esters catalyzed by whole cells of Candida parapsilosis. RSC Adv.
2018;8(18):10081-8. doi: 10.1039/C8RA00595H.

Bathija A, Joan S, Dollarhide MS. MTSC JD. Environmental Protection
Agency. Toxicological review of bromate. Washington, DC;2001.

Oloyede OB, Sunmonu TO. Potassium bromate content of selected bread
samples in llorin, central nigeria and its effect on some enzymes of rat
liver and kidney. Food Chem Toxicol. 2009;47(8):2067-70. doi: 10.1016/.
fct.2009.05.026, PMID 19481132.

Kakehashi A, Wei M, Fukushima S, Wanibuchi H. Oxidative stress in the
carcinogenicity of chemical carcinogens. Cancers (Basel). 2013;5(4):1332-54.
doi: 10.3390/cancers5041332, PMID 24202448.

Ali BH, Za'abi MA, Karaca T, Suleimani YA, Balushi KAA, Manoj P, et al.
Potassium bromate-induced kidney damage in rats and the effect of gum
acacia thereon. Am J Transl Res. 2018;10(1):126-37. PMID 29422999.
Khan RA, Khan MR, Sahreen S. Protective effects of rutin against potassium
bromate induced nephrotoxicity in rats. BMC Complement Altern Med.
2012;12:204. doi: 10.1186/1472-6882-12-204, PMID 23116356.

Oseni OA, Olagboye SA, Idowu ASK. Potassium bromate induced renal
toxicity in Wistar albino rats: Effects of aqueous extract of nutmeg (Myristica
fragrans Houtt). Br J Med Med Res. 2015;5(12):1547-56. doi: 10.9734/
BJMMR/2015/10008.

Agostoni C, Bruzzese MG. Fatty acids: Their biochemical and functional
classification. Pediatr Med Chir. 1992;14(5):473-9. PMID 1488301.
Lawrence GD. The fats of life: Essential fatty acids in health and disease.
New Brunswick, NJ, and London: Rutgers University Press; 2010.

Keser S, Yilmaz O, Tuzcu M. Effects of resveratrol on fatty acid levels in
serum and erythrocytes of rats administered potassium bromate. Asian J
Chem. 2010;22(10):7841-9.

Bengu AS. The fatty acid composition in some economic and wild edible
mushrooms in Turkey. Prog Nutr. 2020;22(1):185-92.

Baum SJ, Kris-Etherton PM, Willett WC, Lichtenstein AH, Rudel LL, Maki
KC, et al. Fatty acids in cardiovascular health and disease: A comprehensive
update. J Clin Lipidol. 2012;6(3):216-34. doi: 10.1016/j.jacl.2012.04.077,
PMID 22658146.

Ahmad MK, Khan AA, Mahmood R. Taurine ameliorates potassium bromate-
induced kidney damage in rats. Amino Acids. 2013;45(5):1109-21. doi:
10.1007/s00726-013-1563-4, PMID 23913267.

Habibian M, Farzanegi P, Azimy GR. Therapeutic effect of swimming training
and arbutin supplement on diabetes-induced renal oxidative stress. J
Daneshvar. Med. 2015;22(114):13-20.

Hara A, Radin NS. Lipid extraction of tissues with a low-toxicity solvent. Anal
Biochem. 1978;90(1):420-6. doi: 10.1016/0003-2697(78)90046-5, PMID
727482.

Christie WW. Advances in lipid methodology-one. Scotland: Oily Press; 1992.
Wretensjoé |, Svensson L, Christe WW. Gas chromatographic—mass
spectrometric identification of the fatty acids in borage oil using the picolinyl
ester derivatives. J Chromatogr A. 1990;521(1):89-97. doi: 10.1016/0021-
9673(90)85067-6.

Bayomy NA, Soliman GM, Abdelaziz EZ. Effect of potassium bromate on
the liver of adult male albino rat and a possible protective role of Vitamin C:
Histological, immunohistochemical, and biochemical study. Anat Rec
(Hoboken). 2016;299(9):1256-69. doi: 10.1002/ar.23386, PMID 27373450.
Shanmugavel V, Komala Santhi KK, Kurup AH, Kalakandan S, Anandharaj
A, Rawson A. Potassium bromate: Effects on bread components, health,
environment and method of analysis: Areview. Food Chem. 2020;311:125964.
doi: 10.1016/j.foodchem.2019.125964.

745



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

746

Akkoyun, et al.: KBrO,-Treated Rats and Effects of Arbutin on FA Levels

Moubarak HS, Essawy TA, Mohammed SS. Carcinogenic effect of potassium
bromate on tongue of adult male albino rats. J Radiat Res Appl Sci.
2020;13(1):121-31. doi: 10.1080/16878507.2020.1713584.

Kurokawa Y, Maekawa A, Takahashi M, Hayashi Y. Toxicity and carcinogenicity
of potassium bromate - A new renal carcinogen. Environ Health Perspect.
1990;87:309-35. doi: 10.1289/ehp.9087309, PMID 2269236.

Oyewo OO, Onyije FM, Awoniran PO. Hepatotoxic effect of potassium
bromate on the liver of Wistar rats. J Morphol Sci. 2013;30(2):107-14.
DeAngelo AB, George MH, Kilburn SR, Moore TM, Wolf DC. Carcinogenicity
of potassium bromate administered in the drinking water to male
B6C3F1 mice and F344/N rats. Toxicol Pathol. 1998;26(5):587-94. doi:
10.1177/019262339802600501, PMID 9789944.

MACK RB. Round up the usual suspects. Potassium bromate poisioning.
N C J. 1998;49(5):243-5.

McLaren J, Boulikas T, Vamvakas S. Induction of poly(ADP-ribosyl)ation in the
kidney after in vivo application of renal carcinogens. Toxicology. 1994;88(1-
3):101-12. doi: 10.1016/0300-483x(94)90113-9, PMID 8160192.

Ahmad MK, Mahmood R. Protective effect of taurine against potassium
bromate-induced hemoglobin oxidation, oxidative stress, and impairment of
antioxidant defense system in blood. Environ Toxicol. 2016;31(3):304-13. doi:
10.1002/tox.22045, PMID 25213677.

Kim YH, Mun KC, Lee SS, Seo SH, Kwak CS, Park SB, et al. Oxidative
damage in renal transplant patients. Transplant Proc. 2000;32(7):1777-8. doi:
10.1016/s0041-1345(00)01380-4, PMID 11119930.

Dotan Y, Lichtenberg D, Pinchuk I. Lipid peroxidation cannot be used as a
universal criterion of oxidative stress. Prog Lipid Res. 2004;43(3):200-27. doi:
10.1016/j.plipres.2003.10.001, PMID 15003395.

Dziegielewska-Gesiak, S., Wysocka, E., Michalak, S., Nowakowska-Zajdel,
E., Kokot, T., & Muc-Wierzgon, M. Role of lipid peroxidation products,
plasma total antioxidant status, and Cu-, Zn-superoxide dismutase activity as
biomarkers of oxidative stress in elderly prediabetics. Oxidative Medicine and
Cellular Longevity, 2014.

Ohkawa H, Ohishi N, Yagi K. Assay for lipid peroxides in animal tissues
by thiobarbituric acid reaction. Anal Biochem. 1979;95(2):351-8. doi:
10.1016/0003-2697(79)90738-3.

Karabudak, E. Etlerdeki Lipid Peroksidasyonunun Bir Uriini Olarak
Malonaldehid ve Olgiim Yéntemleri. Beslenme ve Diyet Dergisi.2002; 31(1),
43-48.

Banerjee SK, Sood S, Dinda AK, Das TK, Maulik SK. Chronic oral
administration of raw garlic protects against isoproterenol-induced myocardial
necrosis in rat. Comp Biochem Physiol C Toxicol Pharmacol. 2003;136(4):377-
86. doi: 10.1016/j.cca.2003.10.011, PMID 15012909.

Hazarika A, Sarkar SN, Hajare S, Kataria M, Malik JK. Influence of Malathion
pretreatment on the toxicity of anilofos in male rats: A biochemical interaction

PICTORIAL ABSTRACT
- ”%n./l\\“ -
g I e Y-
b Potassium Bromate b l:l [i
] 1. |
! l . !_ I r I I l.._.. I l..': ._‘_l
. \‘ - R Fatty Acids Composition

HO : -

4 i
O, o~ Y—om b
H S 3
OH e
HA i
OH Rl P L
Arbutin H

Protective Effect

¢ .

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

study. Toxicology. 2003;185(1-2):1-8. doi: 10.1016/s0300-483x(02)00574-7,
PMID 12505439.

Free AH, Free HM. Urinanalysis, critical discipline of clinical science. CRC
Crit Rev Clin Lab. 2002;3;ci:481-531.

Khan N, Sharma S, Sultana S. Nigella sativa (black cumin) ameliorates
potassium bromate-induced early events of carcinogenesis: Diminution
of oxidative stress. Hum Exp Toxicol. 2003;22(4):193-203. doi:
10.1191/0960327103ht3490a, PMID 12755470.

El-Sokkary GH. Melatonin protects against oxidative stress induced by the
kidney carcinogen KBrO(3). Neuro Endocrinol Lett. 2000;21(6):461-8. PMID
11335867.

Keser S, Yilmaz O, Tuzcu M. The effects of potassium bromate and
resveratrol on fatty acid levels in heart, muscle and brain of Wistar rats. Gazi
Univ J Sci. 2011;24(2):181-6.

Ntambi JM, Miyazaki M. Regulation of stearoyl-CoA desaturases and role
in metabolism. Prog Lipid Res. 2004;43(2):91-104. doi: 10.1016/s0163-
7827(03)00039-0, PMID 14654089.

Douillet C, Chancerelle Y, Cruz C, Maroncles C, Kergonou JF, Renaud S,
et al. High dosage Vitamin E effect on oxidative status and serum lipids
distribution in streptozotocin-induced diabetic rats. Biochem Med Metab Biol.
1993;50(3):265-76. doi: 10.1006/bmmb.1993.1068, PMID 8123291.

Hardy S, El-Assaad W, Przybytkowski E, Joly E, Prentki M, Langelier Y.
Saturated fatty acid-induced apoptosis in MDA-MB-231 breast cancer cells.
A role for cardiolipin. J Biol Chem. 2003;278(34):31861-70. doi: 10.1074/jbc.
M300190200, PMID 12805375.

Migas P, Krauze-Baranowska M. The significance of arbutin and its
derivatives in therapy and cosmetics. Phytochem Lett. 2015;13:35-40. doi:
10.1016/j.phytol.2015.05.015.

Takebayashi J, Ishii R, Chen J, Matsumoto T, Ishimi Y, Tai A. Reassessment
of antioxidant activity of arbutin: Multifaceted evaluation using five
antioxidant assay systems. Free Radic Res. 2010;44(4):473-8. doi:
10.3109/10715761003610760, PMID 20166881.

Dastan Z, Pouramir M, Ghasemi-Kasman M, Ghasemzadeh Z, Dadgar M,
Gol M, et al. Arbutin reduces cognitive deficit and oxidative stress in animal
model of Alzheimer’s disease. Int J Neurosci. 2019;129(11):1145-53. doi:
10.1080/00207454.2019.1638376, PMID 31251091.

Khadir F, Pouramir M, Joorsaraee SG, Feizi F, Sorkhi H, Yousefi F. The
effect of arbutin on lipid peroxidation and antioxidant capacity in the serum
of cyclosporine-treated rats. Caspian J Intern Med. 2015;6(4):196-200. PMID
26644892.

Mirshahvalad S, Feizi F, Barkhordar A, Bahadoram M, Houshmand G,
Pouramir M. Hepatoprotective effects of arbutin against liver damage
induced by carbon tetrachloridein rats. Jundishapur J Nat Pharm Prod.
2016;11(3):e33392. doi: 10.17795/jjnpp.33392.

SUMMARY

Arbutin (ARB) is a glycosylated hydroquinone
found naturally in various plant species such as
bearberry (Ericaceae), pear trees (Rosaceae), and
Bergenia crassifolia (Saxifragaceae),’? and also in
wine, coffee, wheat, broccoli, and some fruits.

In the presented study; The Effects of Arbutin
(ARB) on the Rat Erythrocyte and serum Fatty acid
profile which is exposed to Potassium bromate
(KBrO,) were investigated.

In this study, 32 Wistar albino rats weighing 250-
300 g were used divided into 4 groups. Alteration
of Fatty acid profile in erythrocyte and serum of
rats in all groups was examined.

In the light of these results, we can say that
ARB may have a protective effect against the
destructive effect of KBrO, and this should be
supported by different studies to be done.
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