MAKU |. Health Sci. Inst. 2023, 11(1): 183-188.
doi: 10.24998 | maensabed. 1265094

Research Article / Aragtirma Makalesi

http://dergipark.gov.tr/maeusabed

Investigation of Oxidative/Antioxidant Eftects of Turmeric (Curcuma longa L.) Supplementation
on Heart Tissue in Adult Rats
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Abstract: In present study, the effects of curcumin supplementation on oxidative stress and antioxidant defense system
in heart tissue in adult rats were investigated. Sixteen rats (8-weeks-old) were selected and divided into two groups. The first
group is the experimental group and these rats (n=8) were gavaged with curcumin, dissolved in corn oil, at a dose of 300
mg/kg pet day for 28 days. The second group is the control group, rats in this group wete given curcumin and equal
amount of corn oil to eliminate the porter effect. Euthanasia was performed and total antioxidant capacity (T'AS),
total oxidant capacity (TOS), malondialdehyde (MDA) and glutathione (GSH) levels were analyzed from heart tissues.
Curcumin supplementation resulted in significantly increased GSH levels (P<0,05). However, curcumin
supplementation decreased MDA levels although it was not statistically significant (P>0.05). The total antioxidant
capacity (T'AS) and total oxidant capacity (TOS) ratios were found to be statistically significant. In the other group
supplemented with curcumin, MDA levels tended to decrease compared to the control group, and there was no
statistically significant difference between the two groups. Curcumin supplementation protects the heart tissue against
oxidative damage and strengthens the antioxidant defense system in adult rats.

Keywords: Curcumin, Antioxidant, Oxidative Stress, Heart.

Oz: Bu calismada, eriskin ratlarda zerdacal (kurkumin) takviyesinin kalp dokusundaki oksidatif stres ve antioksidan
savunma sistemi Uzerinde meydana getirdigi etkileri incelendi. Calismada 8 haftalik 16 adet rat kullanilmis ve bu ratlar
iki gruba ayrilmustir. Ilk grup olan deney grubundaki ratlara (n=8) 28 giin siiresince giinde 300 mg/kg dozunda
kurkumin (C1386; Sigma Chemical, St. Louis, MO) mistr yag1 icinde ¢ozdirilerek agizdan gavaj yontemi ile verildi.
Ikinci grup olan kontrol grubundaki ratlara ise portér etkisini yok etmek igin kurkumin ile esit miktarda musir yagt
verildi. Otenazi gerceklestirildikten sonra kalp dokulart alinarak total antioksidan kapasiteleri (TAS), total oksidan
kapasiteleri (TOS), malondialdehit (MDA) ve glutatyon (GSH) seviyeleri analiz edildi. Kurkumin takviyesi GSH
seviyelerini 6nemli 6l¢iide artirmistir (P<<0,05). Bununla birlikte, kurkumin takviyesi istatistiksel olarak anlamh
olamamasina ragmen MDA seviyelerini azaltmistir (P>0,05). Total antioksidan kapasitesi (TAS) ve total oksidan
kapasitesi (TOS) oranlart istatistiksel olarak anlamli bulundu. Kurkumin takviyeli diger grupta MDA seviyeleri kontrol
grubuna oranla azalma egilimi gstermis olup iki grup arasinda anlamli istatistiksel bir fark bulunmamustir. Kurkumin
takviyesi eriskin ratlarda kalp dokusunu oksidatif hasara karst korumakta ve antioksidan savunma sistemini
gliclendirmektedir.
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Introduction

Curcuminenma  longa is a plant from the
Zingiberaceae family, mostly found in India and
China. Curcumin, obtained from the tubers of the
plant, has been used as a spice, medicinal drug and
cosmetic product for many years. Curcumin
(diferuloylmethane) is a yellow pigmented product
of Curcumincuma longa (turmeric). Turmeric, which
is used as a colorant in foods, contains
tetrahydrocurcumin, a heat-resistant, odotless,
antioxidant compound. Curcumin has a wide
spectrum of effects including anti-inflammatory,
antioxidant, anticarcinogenic, antimutagenic,
anticoagulant, antidiabetic, antibacterial, antiviral
and neuroprotective effects (Choudhuri et al.,

2002; Naik et al., 2011).

The antioxidant property of curcumin prevents
damage caused by exposure to harmful factors
such as alcohol, drugs, radiation and heavy
metals. Because it is a good free radical scavenger
and hydrogen donor. It is especially bonded to
metals such as iron and copper and acts as an iron
clamp. Curcumin is not very toxic and has limited
bioavailability. Curcumin is a strong hydroxyl
radical scavenger and also scavenges superoxide
radicals. Protects DNA (Deoxyribo Nucleic
Acid) from oxidative damage due to its ability to
capture free radicals (Reddy and Lokesh, 1994;
Sreejayan, 1997).

Due to these properties, the protective effects of
curcumin on the cardiovascular system have
recently attracted attention (Dkhar and Sharma,
2010; Duan et al., 2012; Miriyala, 2007; Naik et al.,
2011). It has been reported in the literature that
curcumin protects smooth and endothelial muscle
cells from damage, prevents cardiac toxicity and
damage, protects the heart against ischemic
damage, and accelerates cardiac and vascular
regeneration (Duan et al., 2012; Morimoto et al.,
2008; Nirmala et al., 1999; Srivastava and Mehta,
2009; Venkatesan, 1998; Yeh et al, 2005).
Although it is known that

supplementation improves oxidative damage,

curcumin

there are not many studies examining its effects

on oxidative damage and antioxidant defense in
heart tissue. Our aim in this study was to
investigate the oxidant/antioxidant effects of
curcumin supplementation on the heart tissue of
adult rats and to contribute to the literature on this

subject.
Material and Method

Approval was obtained from Burdur Mehmet
Akif Ersoy University Experimental Animals
Local Ethics Committee and the study was
carried out in the same center. In the study, 16
adult rats (no gender priority) of about 8 weeks
old and weighing 300-450 g, obtained from
Burdur Mehmet Akif Ersoy University
Experimental ~ Animal  Production  and
Experimental Research Laboratory, were used.
During the study, the rats were kept in rooms
with a 12-hour dark/light cycle at 2112 °C room

temperature, 50% humidity.

Experimental animals were fed adlibitum with
standard feed and tap water with 4 animals in
each cage. Rats were randomly selected and
divided into 2 experimental groups (n=8 in each

group).

1. Control Group (K1): The group fed only corn
oil throughout the study.

2. Experimental Group (D1): The group fed with
curcumin at a dose of 300 mg/kg/day in the
study.

Curcumin supplementation: In accordance with
the literature, the dose amount was calculated by
making a preliminary study. The rats in group D1
(n=8) were given 300 mg/kg/day curcumin
(C1386; Sigma Chemical, St. Louis, MO) dissolved
in corn oil and injected by oral gavage for twelve
days. The rats in the K1 group (n=8) were given
equal amount of curcumin and corn oil to
eliminate the carrier effect. Rats were weighed
daily for twelve days before curcumin or cartier
supplementation. Taking tissue samples: One day
after curcumin or carrier feeding on the last day,
blood samples were taken from the hearts of rats
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under 50 mg/kg ketamine + 10 mg/kg xylazine
anesthesia. After the samples were taken,
euthanasia was performed by cervical dislocation
method. Heart tissues were rapidly removed after
euthanasia. Tissues were washed with cold saline
and placed in liquid nitrogen. Tissue samples were
stored at -80 °C until analysis.

Biochemical analysis: To perform the analysis, the
tissues were thawed by removing them from the —
80°C freezer. The dissected tissue samples were
homogenized in ice by adding 10 times their
weight in phosphate buffer (50 mmol/L, pH 7.4).
After the homogenized sample was taken in
sufficient amount for TAS, TOS, MDA, PC and
GSH studies, the remaining homogenate was
vortexed with an equal volume of 3/5 prepared
chloroform/ethanol mixture and centrifuged at
3200 rpm +4 oC for 30 minutes. Protein
determination was made from the upper ethanol
phase. TAS and TOS were measured with
commercially available kits and results are shown
as mmol Trolox equvalan/L. MDA measurement
was performed using a commercial kit (Bioxytech
MDA-586 Assay Kit, Oxis Research, Poland).
GSH levels were determined by the enzymatic
colorimetric method using commercial kits (Cat.
#703002, Cayman Chemical, Ann Arbor, MI).
Results are shown as pmol/mg protein. Tissue
protein amount was determined according to the
method of Lowry et al. (Lowry et al., 1951).

Statistical Analyzes

Obtained results are given as mean T standard
deviation. One of the nonparametric tests,
Kruskal-Wallis analysis of variance test was
applied. Comparisons were made using the Mann
Whitney-U test for the parameters that were
statistically different. Calculations were made
using the Windows compatible SPSS 15.0
statistical program.

Results

The MDA levels of the heart tissue of rats fed
with curcumin supplementation are shown in
Figure 1. MDA levels decreased in the curcumin
supplemented group compared to the control
group, and there was no statistically significant
difference between the two groups (1.97£0.24
and 1.81+0.48 in the K1 and D1 groups,
respectively) (P>0.05).
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Figure 1. Effect of curcumin on MDA levels in

heart tissue. Kj: Control, D1: Curcumin

GSH levels of heart tissue of rats fed with
curcumin supplement are given in Figure 2. GSH
levels in the curcumin supplemented group were
statistically significantly higher than the control
group (28.44£6.97 and 59.761+39.88 in K1 and D1
groups, respectively) (P<0.05).

Total antioxidant capacity (T'AS) values between
K1 and D1 groups showed that the experimental
group showed a statistically significant increase
compared to the control group (1.44£6.97 and
1.56£39.88 in K1 and D1 groups, respectively)
(p<0.05).).
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Figure 2. Effect of curcumin on GSH levels in
heart tissue. K1: Control, D1: Curcumin. “'KON
according to P<0,05
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Figure 3. Effect of curcumin on TAS levels in
heart tissue. K1: Control, D1: Curcumin
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Figure 4. Effect of curcumin on MDA levels in
heart tissue. Kj: Control, D1: Curcumin

Total oxidant capacity (TOS) values between the
two groups revealed that the experimental group
showed a statistically significant increase
compared to the control group (3.16%£0.97 and
3.6610.88 in K1 and D1 groups, respectively)
(p<0.05).

Conclusion

The aim of this study was to investigate the effects
of curcumin supplementation on oxidative stress
and antioxidant defense in heart tissue in adult
rats. The results revealed that 12-day curcumin
supplementation reduces oxidative damage in
heart tissue and strengthens the antioxidant
defense system.

The heart is the only organ in our body that is in
continuous operation (Nakao et al., 2000). The
constant working of the heart is one of the causes
of high oxygen consumption. This causes it to be
exposed to more oxidative stress than other
organs (Jenkins, 1993). As a result of increased
oxidative stress, DNA, protein and lipid damage
and a decrease in antioxidant levels occur (Parildar
et al., 2008).

The protective effect of curcumin on the
cardiovascular system is due to its inhibition of
lipid peroxidation as a result of scavenging free
radicals. It is known that it provides a
cardioprotective effect on cardiac damage caused
by free oxygen radicals by inhibiting free oxygen
radicals. It also increases the formation of
sulthydryl groups. It also protects the heart
against damage by preserving the integrity of the
membrane. Studies have shown that the
antioxidant effect of curcumin has a protective
role on the heatt and the 300 mg/kg dose applied
has an antioxidant effect (Wongcharoen and
Phrommintikul, 2009).

In this study, TAS and TOS levels were found to
be significantly increased (P<0.05) in the
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curcumin given group compared to the control
group, and there was no statistically significant
difference between the two groups. According to
this result, curcumin strengthens the antioxidant
defense system and this feature is due to the
phenolic component curcumin. GSH levels were
higher in the group that took the curcumin
supplement. GSH is an important component of
the antioxidant defense system and ensures the
protection of cell membrane integrity (Kakarla et
al., 2005). The literature supports that increased
GSH level has a cardioprotective effect (Naik et
al., 2011).

Although there was no statistically significant
difference between the groups (p>0.05), MDA
levels in the curcumin given group showed a
tendency to decrease compared to the control
group. These data show that curcumin, which
has antioxidant properties, has a protective effect
on the heart (Nazam et al., 2007; Thiyagarajan
and Sharma, 2004; Zhao et al., 2008).

In conclusion, our findings from this study show
that 12 days
protects the heart tissue of aged female rats against

of curcumin supplementation

oxidative damage and strengthens the antioxidant
defense system. However, since there are not
enough studies on this subject in the literature,
more detailed studies are needed, especially
considering the mechanism of action of curcumin.
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