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Background: One of today's environmental crisis that industrial technology it produces.
Lead is one of the most important environmental contaminants that prolonged contact with
the production of free radicals. Study results show that air pollution is increases mortality
due to cardiovascular disease.

Materials and Methods: To study the effects-of consumption turmeric extracts on

Egmgrrg:: prooxidant- antioxidant balance of rats' spleen and heart tissues exposed to lead acetate.
Prooxidant Thirty-six male rats randomly were classified into four groups as: 1) Basic, 2) Sham
Antioxidant (turmeric solvent), 3) Lead, 4) turmeric extract+lead, (each group includes 9 rats). turmeric

Rat supplements were injected three times per week and total of 8 weeks to 30 mg/kg body
Turmeric extract weight. Injection protocol lead-and turmeric extract or solvent (ethyl first) three sessions a
Spleen week and will run for 8 weeks, all injections were in peritoneally.
Heart Results: After separation of spleen and heart tissues and homogenization, showed;
*Corresponding author at: injection of lead increases the index of lipid peroxidation in spleen and heart tissues. Also
I'\E"dsui;’tfioixg;cggl:3;’2'0'093" turmeric supplementation inhibits oxidative effects on the spleen and heart.

’ Conclusion: Based on this research findings using a healthy style, and herbal supplements
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is effective in reducing the harmful effects anti-oxidation pollutants.
Copyright © 2013 Zahedan University of Medical Sciences. All rights reserved.

Introduction

away from contagious diseases toward non-

contagious diseases such as cardiovascular diseases,
diabetes, high blood pressure, MS and cancer.
Furthermore, recent -studies have shown that such
stressing factors are ' related. to oxidative stress and
inflammation [1]. According to results obtained by
research, polluted air leads to higher fatalities due to
cardiovascular diseases [2]. One of today’s crises -which
man regards as the result of industrial technology- is
environmental pollution [1, 3]. Among air pollutants, lead
is one of the heavy metals existing in various
concentrations in the air, water and the soil; due to
mechanized lifestyles and industrial activities, the
diffusion of lead into the environment is on the rise as a
result of the use of leaded fuels such as gas and industrial
pollutions [4].

Studies have shown lead to be an environmental
pollutant that can be toxic even at low levels; it brings
about many harmful effects upon biochemical and
physiological structures, and even causes behavioral
disorders [5]. Lead is also long known to be involved in
the toxification of body tissues with low antioxidative
defenses, such as the heart [4]. Several researchers have
reported that aging or exposure to polluted environments

I n developing countries, disease patterns are shifting

leads to increases in oxidative stress parameters in various
tissues such as the heart and the liver [6, 7], and the brain
[8, 9]. Moreover, studies indicate that the prooxidant-
antioxidant status varies in different parts of the body [10,
11].

Some reports indicate that the heart has a lower
antioxidative system compared to that of the liver and
other tissues [11]. These findings show that the heart has
a low antioxidative capacity which is sufficient in normal
physiological conditions, whereas under stressing
circumstances, such as exposure to polluted environments
or old age, can lead to damage to the heart. Therefore,
given the fact that heart attacks are the first cause of death
in the world [12], and considering the undeniable effects
of any form of environmental stress on the production of
free radicals -and the consequent oxidative stress- on one
hand, and some researchers' reports indicating the heart's
low antioxidative defense levels compared to other
tissues, such as the liver, on the other hand, researchers'
studies in fields such as medicine and sports physiology
have been devoting increasing attention throughout the
recent decades has been devoted to the use of
antioxidative substances or athletic activities. Therefore,
researchers have spent the recent decades looking for
strategies to control the harmful effects of lead on body
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systems, in particular systems with weak antioxidative
defenses. Research on the consumption of antioxidative
supplements particularly of the herbal kind, due to their
established effects on the body’s antioxidative system has
been of researchers’ attention all over the world. In fact, it
has been shown that turmeric extracts, known
scientifically as Curcuma Longa, are poly-phenol
compounds extracted from turmeric pigments and have
anti-inflammatory and also antioxidative capabilities as
well as preventing cell death [13]. Some studies have
confirmed the antioxidative effects turmeric has by
deactivating free radicals [14]. Furthermore, some
researchers have reported that turmeric extracts are
effective in treating inflammatory diseases such as cancer,
diabetes, cardiovascular illnesses, arthritis and diseases of
the nervous system [13, 15]. Hence, this research aims to
study the effect of turmeric extract supplements on some
indices related to the prooxidant-antioxidant status of the
spleen and heart tissues in rats exposed to lead acetate.

Materials and Methods

The subjects for wvarious groups in this research
consisted of rats, which were affected by independent
variables (receiving turmeric extract supplements and lead
acetate) in a controlled media. In this research, having
made the preliminary arrangements, 40 male, 3-month-old
Wistar rats were acquired from the Pasteur Institute.
Having been moved and accustomed to the laboratory
environment, the rats were randomly divided into control
(basic and sham), the treatment groups including turmeric
extract and the lead group, with each group consisting of
9 rats.

The animals were kept in transparent, 30x15x15 cm
polycarbonate cages manufactured by Razi Rad Company
and at 20-24°C and 45-55% moisture and 12:12 light
cycles. During the research period, animals were fed with
10 g of pellet-form food manufactured by Behparvar
Company for each 100 g of the rats' body weight based on
weekly weighing. The animals were also free to use water
available from special‘bottles.

-Lead Acetate: To prepare this solution, two grams of
lead acetate was weighed at an accuracy of 0.001 and
placed in a graduated container; then, distilled water was
gradually added to dilute the solution to 100 cubic
centimeters. In this research, 20 mg of lead acetate
solution for each kilogram of body mass was injected
subcutaneously to the treatment groups 3 days a week for
an 8-week period.

-The Turmeric Extract: To prepare this solution, one
gram of turmeric extract (manufactured by the German
company Sigma) was weighed on scales and placed in a
graduated container. Then, one cubic centimeter of
absolute alcohol was added, and the volume was
subsequently increased to 100 cm® by using turmeric
extract solvent (ethyl oleate). Furthermore, the turmeric
extract was injected subcutaneously to the turmeric group
in forms of a solution of ethyl oleate in 30-milligram
doses for each kg of body mass 3 days a week through a
period of 8 weeks. Considering the possible effects of
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turmeric extract on decreasing harmful impacts resulted
by lead, a separate group -called the lead group- was also
used in order to show the effects of lead upon prooxidant-
antioxidant indices. As mentioned before, simultaneous to
the injection of lead acetate to the sham group, 30 mg of
turmeric extract solvent (ethyl oleate) was also injected
for each kg of body mass 3 days a week through a period
of 8 weeks. All groups were made unconscious and then
killed by means of 5:2 solutions ketamine and xylazine in
basic conditions 24 hours after the last injection of
turmeric extract, lead acetate or solvent.

Then, spleen tissues and heart tissues were separated
from the aorta root, immediately placed in liquid nitrogen,
and then stored at -70°C. After homogenization and
extraction, they were sent to the laboratory, where they
were treated for the determination of prooxidant-
antioxidant indices. Furthermore, spectrophotometric
methods were used to measure lead levels [16].

Since the data distribution is normal -as shown by the
Kolmogorov-Smirnoyv test- the one-way variance analysis
(ANOVA) test was used to examine the changes in each
of the prooxidant-antioxidant indices for the spleen and
heart tissues for various groups. Furthermore, in case of
significant statistical differences, the Tukey follow-up test
was used at a p<0.05 level. All statistical operations were
carried out by means of SPSS-16 software.

Results

The subcutaneous injection of lead resulted in upsets in
the prooxidant-antioxidant balances in spleen and heart
tissues to prooxidants' advantage; nonetheless, the
consumption of turmeric extract supplements caused the
control of the prooxidants resulted by exposure toward
lead and enhancements in the antioxidative defenses of
the spleen and the heart.

Figures 1 to 4 display a summary of the findings of the
research concerning the impacts of turmeric extract
supplements on protein carbonyl (PC) and glutathione
peroxidase (GPX) indices for four different study groups.
As seen in figurel, the PC amounts -regarded as indices
of oxidative stress in the spleen tissues of the group
treated with lead- show increases of 56.43 (p=0.019) and
91.78% (p=0.002) compared to the sham and turmeric
extract-lead groups; furthermore, the mean PC amounts
for the subjects in the turmeric extract-lead group proves
to have a 13.74% decrease compared to the sham group.
All of the changes in the indices for spleen tissues
compared to the lead group have 5% Alpha levels and
significant p-value amounts; other groups, however, do
not result in significant amounts compared to one another.

The data in figure 2 indicate that the mean GPX for the
lead group shows 11.28 and 23.36 decreases compared to
the sham and turmeric extract-lead groups respectively;
also, a 15.76% increase is observed in the mean GPX for
the subjects in the turmeric extract-lead group in
comparison to the sham group. As seen in figure 3,
compared to the sham and turmeric extract-lead groups,
the PC for the heart tissues of the group treated with lead
proves to have 68.70 and 97.87% increases (p=0.001);
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furthermore, the mean heart PC for the subjects in the
turmeric extract-lead group shows a decrease of 14.73%
compared to the sham group.

Furthermore, as seen in figure 4, the heart GPX mean
for the lead group compared to the sham and turmeric
extract-lead groups shows 44.13 and 48.60% decreases
(p=0.001); furthermore, the mean GPX for the subjects in
the turmeric extract-lead group shows a 3.14% decrease
compared to the sham group.
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Figure 1. Effect of turmeric extract supplement on PC index in spleen of
rats exposed to lead

0 4

200 1

= Shan Lad e

Average Values GPXof spleen | 16743 16457 14 1903

Figure 2. Effect of turmeric extract supplement on GPX index in spleen
of rats exposed to lead
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Figure 3. Effect of turmeric extract supplement on PC index in heart of
rats exposed to lead
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Figure 4. Effect of turmeric extract supplement on GPX index in heart
of rats exposed to lead

Discussion

Polluted environments lead to diseases in various body
systems, such as the cardiovascular system. The present
research showed that continual exposure toward lead
results in lipid peroxidation and reduced antioxidative
capacities in spleen and heart tissues characterized with
PC and GPX, respectively. Furthermore, chronic exposure
toward pollution leads to imbalance in the oxidative and
antioxidative processes in spleen and heart tissues.

Willis  published the first report on oxidative stress
caused by lead [17]. As other persistent toxic metals such
as mercury, arsenic and cadmium, lead also damages
cellular tissue and brings about changes in the genetics of
cell tissue. There is increasing evidence that metals such
as lead can, by generating reactive oxygen species, lead to
lipid peroxidation, damage to the DNA and the discharge
of the body's antioxidative defenses [4, 18]. Furthermore,
researches show that the arousal of ROS by lead and the
consequent discharge of the cell's antioxidative defenses
may lead to disorders in the oxidative/antioxidative
balance in tissues exposed to lead [5].

Research reports indicate lower enzyme antioxidative
activities such as glutathione, peroxidase, superoxide
dismutase, and catalase as well as higher heart
inflammation or damage in subjects exposed to lead [4,
18, 19].

In brief, exposure to pollutants such as leads to the
development of inflammation -probably by changing
oxidative-antioxidative processes in the body- and,
consequently, increased incidences of cardiovascular
problems. The results of the present research indicated
that the consumption of a supplementary turmeric extract
brought about desirable changes in some prooxidant and
antioxidant bio-indices in heart and spleen tissues. On the
other hand, it was found that turmeric extracts can help
fight the toxic effects of air pollution by enhancing anti-
oxidative defense systems and neutralizing free radicals
[20]. The findings resulted by the present research point
out the necessity for avoiding exposure to polluted air or
antioxidative nutrition as to confront oxidative factors.
Moreover, a study of the effectiveness of other herbal
anti-oxidative substances on other samples (such as older
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people, pregnant women, diabetics, etc.) can be of
researchers’ attention for future studies.

Acknowledgements

This research has been conducted using personal funds
entirely. At the end, we would like to express my deep
gratitude toward the respectable professor at the Azad
University of Sari for their extensive support throughout

References

1. Asali M. [Effects of endurance training and supplements
turmeric extract on cardiac damage caused by lead
poisoning in rats] [dissertation]. Sari: Mazandaran
University; 2010.

2. Hami J. The relationship between lead levels and blood
fats. J Birjand Univ Med Sci 2004; 2(11): 9-15.

3. Chuang KJ, Chan CC, Su TC, et al. The effect of urban air
pollution on inflammation, oxidative stress, coagulation,
and autonomic dysfunction in young adults. Am J Respir
Crit Care Med 2007; 176(4): 370-6.

4. Patrick L. Lead toxicity part Il: The role of free radical
damage and the use of antioxidants in the pathology and
treatment of lead toxicity. Altern Med Rev 2006; 11(2):
114-27.

5. Tong S, von Schirnding Y, prapamontal T. Environmental
lead exposure: A public health problem of global
dimension. Bull World Health Organ 2000; 78(9): 1068-77.

6. Parildar H, Dogru-Abbasoglu S, Mehmetcik G, et al. Lipid
peroxidation potential and antioxidants in the heart tissue of
beta-alanine- or taurine-treated old rats. J Nutr Sci
Vitaminol (Tokyo) 2008; 54(1): 61-5.

7. Wong YT, Ruan R, Tay FE. Relationship between levels of
oxidative DNA damage, lipid peroxidation.. and
mitochondrial membrane potential in young and old F344
rats. Free Radic Res 2006; 40(4): 393-402.

8. Shukla PK, Khanna VK, Khan MY and Srimal RC.
Protective effect of curcumin against lead neurotoxicity in
rat. Hum Exp Toxicol 2003; 22(12):.653-8.

9. Wolf FI, Fasanella S, Tedesco B, et~ al. Peripheral
lymphocyte 8-OHdG levels correlate with age-associated
increase of tissue oxidative DNA damage in Sprague-
Dawley rats: Protective effects of caloric restriction. Exp
Gerontol 2005; 40(3): 181-8.

10. Asnani V, Verma R. Ameliorative effects of ginger extract
on paraben-induced lipid peroxidation in the liver of mice.
Acta Pol Pharm 2009; 66(3): 225-8.

the whole study, and also to Ms. Ranjbar for undertaking
the execution of the project.

Authors’ Contributions

All authors had equal role in design, work, statistical
analysis and manuscript writing.

Conflict of Interest

The authors declare no conflict of interest.
Funding/Support

Azad University of Sari.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Kang YJ. The antioxidant function of metallotionein in the
heart. Soc Exp Biol Med 1999; 222(3): 263-273.

Sawatzky JV, Naimark BJ. Physical activity and
cardiovascular health in aging women: A health promotion
perspective. J Aging Phys-Act 2002; 10(4): 396.

Duvoix A, Blasius R; Delhalle S, et al. Chemopreventive
and therapeutic effects of curcumin. Cancer Lett 2005;
223(2): 181-90.

Aggarwal BB, Harikumar KB: Potential therapeutic effects
of curcumin, the anti-inflammatory agent, against
neurodegenerative, cardiovascular, pulmonary, metabolic,
autoimmune and neoplastic diseases. Int J Biochem Cell
Biol 2009; 41(1): 40-59.

Suresh R, Thakare V, Patil S. Protective effect of curcumin
on experimentally induced inflammation, hepatotoxicity
and cardiotoxicity in rats: Evidence of its antioxidant
property. Exp Toxicol Pathol 2011; 63(5): 419-31.

Daniel S, Limson JL, Dairam A, et al. Through metal
binding, curcumin protects against lead- and cadmium-
induced lipid peroxidation in rat brain homogenates and
against lead-induced tissue damage in rat brain. J Inorg
Biochem 2004; 98(2): 266-75.

Willis E. Mechanisms of lipid proxide formation in tissues,
Role of metals and haematin proteins in the catalysis of the
oxidant of un saturated fatty acids. Biochim Biophys Acta
1965; 98(2): 238-251.

Gurer H, Ercal N. Can antioxidants be beneficial in the
treatment of lead poisoning? Free Radic Biol Med 2000;
29(10): 927-45.

Aykin-Burns N, Laegeler A, Kellogg G and Ercal N.
Oxidative effects of lead in young and adulth fisher, 344
rats. Arch Environ Contam Toxicol 2003; 44(3): 417-20.
Aydin AF, Kucukgergin C, Ozdemirler-Erata G, et al. The
effect of carnosine treatment on pro oxidant-antioxidant
balance in liver, heart and brain tissues of male aged rats.
Biogerontology 2010; 11(1): 103-9

Please cite this article as: Saberi S, Farzanegi P, Ranjbar S, Gholizade A, Jafari J, Saberi H, Talebolhagh-Kakhki A. Effects of
supplementation of Turmeric extract on balance antioxidant-prooxidant spleen and heart tissues in rats exposed to lead. Zahedan J Res Med Sci

(ZIRMS) 2013; 15(11): 45-48.

48


http://www.ncbi.nlm.nih.gov/pubmed/18388409
http://www.ncbi.nlm.nih.gov/pubmed/18388409
http://www.ncbi.nlm.nih.gov/pubmed/19645321
http://www.ncbi.nlm.nih.gov/pubmed/11084283
http://www.ncbi.nlm.nih.gov/pubmed/12712304
http://www.ncbi.nlm.nih.gov/pubmed?term=K%C3%BC%C3%A7%C3%BCkgergin%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19430956
http://www.ncbi.nlm.nih.gov/pubmed/19430956
www.sid.ir

