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ABSTRACT

Received: 12 Nov 2018 [XTE Silver nanoparticles are among the most valuable products of nanoscale technology, widely used

Accepted: 12 Mar 2019 ©invarious sciences. The present study investigated the effects of biochemical silver nanoparticles on the
Available Online:01Jul2019  ©  structure of the heart tissue of non-observatory rats in the course of aerobic training.

: In this experimental study, 30 male Wistar rats aged 8 to 12 weeks and weighing
34.9+202 g were studied. The rats were randomly divided into 6 groups of control, aerobic training, aero-
bic training, and nanobiological injection, aerobic and-nanochemical injection, nanobiological injection,
and nanochemical injection. Chemical and biological silver was injected intraperitoneally after a period of
aerobic training. The specimens were discarded after 48 hours, and the heart tissue was removed.
[FitTE The obtained results revealed the tissue changes, including irregularities and the convergence of
chemical nanosilver group significantly increased, compared to the controls. Additionally, in the biological
group, there was a slight dispersion of blood in some areas. Following the aerobic training and injection

Key words: of toxic nanosilver, there was no irregularities, detachment, and hypertension. Only in some areas, spo-

Exercise, Silver radically, the accumulation of blood cells was observed in the aerobic training and nanochemical groups.

nanoparticles, Toxic-  ©  [SfTalTEes More tissue damage occurred in chemical silver nanoparticles, than the biological nanopar-
ity, Heart tissue, Rats ticle. Possibly, aerobic training can be highly predictive of these effects.

Extended Abstract area of the nanoparticles increase their chemical activi-

ties and allow them to act as a high-performance catalyst

1. Introduction [1, 2]. Such increased biochemical activities of many

nanoparticles have led to their widespread applications;

anoparticles have unique biochemical i.e., drug delivery, vaccination, and the diagnosis or treat-

properties. These properties are not even
found in the materials from which they are
derived. The small size and high surface

ment of numerous diseases [3, 4]. As the applications of
silver nanoparticles increase, the odds of human exposure
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to these substances enhance [8, 9]. Oxidative Stress in-
duced by oxygen free radicals is among the main patho-

logical factors in many diseases [18, 19].

There have been few studies on the toxicity effects of
nanosilver following an exercise program on body tis-
sues. Vasili et al. explored the impact of aerobic exercise
on hepatotoxicity induced by iron oxide nanoparticles in
Wistar rats. They reported lower hepatic tissue damage and
elevated liver enzymes in the low-intensity aerobic exer-

cise group [21]. Silver nanoparticles account for 56% of
the world’s nanoparticles; however, few studies have been
conducted on the effects of exercising on preventing the
toxicity of nanoparticles on body tissues. Thus, this study
aimed to evaluate the toxicity effect of chemical and bio-
logical nanosilver following an aerobic exercise course on
the structure of cardiac tissue.

2. Methods

This experimental study was conducted on male Wis-
tar rats at Islamic Azad University of Shahrood Branch
in 2018. Thirty male Wistar rats were randomly assigned
into six groups of control, Aerobic Exercise (AE), Aerobic
Exercise-and NanoBiological Injection (AE + NB), Aero-
bic Exercise -NanoChemical Injection (AE+NCH), Nano-
Biological Injection (NB), and NanoChemical Injection
(NCH). (Table 1 & 2 & Figure 1). Chemical and biologi-
cal silver nanoparticles were injected intraperitoneally at a

toxic dose after a period of aerobic training [25].

Table 1. Aerobic training protocol
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3. Results

The obtained results suggested that tissue changes, in-
cluding irregularity and coagulation types, significantly
increased in the NCH group, compared to the controls.
Moreover, in the NB group, some scattered blood droplets
were observed in some areas. Following aerobic exercise
and the injection of toxic nanosilver in the NB group, no ir-
regularity, isolation, and hyperemia were observed. In AE +
NCH group, scattered blood cell aggregation was observed
in some areas.

4. Discussion

The study results were consistent with those of Naghsh et

al. [27]. They reported a slow change in the core and fibers
of cardiac muscle after injecting a toxic dose of nanosil-
ver; possibly indicating the onset of apoptosis. In our study,
structural changes in cardiac tissue, cardiac muscle cells,
and hyperemia were observed in the NCH group.

Song et al. argued that the toxic effects of silver
nanoparticles are probably due to their effects on cell vi-
ability, oxidative stress, and cell cycle. The viability of
cells and their metabolism are reduced by exposure to
the toxic silver nanoparticles, leading to membrane dam-
age and the reduced activity of superoxide dismutase

and glutathione peroxides [27].

Another study indicated increased apoptosis and tissue
necrosis following the use of silver nanoparticles in tissues
like lung and heart [28]. This impact of chemical nanosil-
ver may be due to the use of regenerative agents for their

Week Exercise Speed (m/min) Vo2max (=%) Exercise Duration (min)
1 15 55 15
2 15 55 15
3 20 70 20
4 20 70 25
5 25 78 30
6 25 85 40
7 30 85 50
8 30 85 60
9 30 85 60
10 30 85 60
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Table 2. Rating changes in cardiac tissue variables

Group Structural Change of Heart Tissue Muscle Cells Necrosis Inflammation Hyperemia
Control 0 0 0 0 0
AE 0 0 0 0 0
NB 1 0 0 0 1
NCH 2 2 0 0 2
AE +NB 1 0 0 0 0
AE + NCH 2 1 0 0 1

Quarterly of
The Horizon of Medical Sciences

*Changes are rated on a scale from 0 to 3; 0=No change, 1=Slight change, 2=Moderate change, 3=Severe change

A B
C D
E F
Figure 1. Histological section of the rat heart (hematoxylin & eosin $taining x400) Quarterly of

The Horizon of Medical Sciences
A: Control; B: AE; C: NB: D:NCH; E: AE+NB; F: AE + NCH
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products which have potential risks to human health and
the environment [29].

The obtained data are also consistent with the findings

of Wisleff et al. [30]. Their study on rats revealed a 15%
reduction in left ventricular hypertrophy after myocardial
infarction; 15% and 12% reductions in the length and width
of myocytes after aerobic exercise, respectively; and a 60%
improvement in cardiac muscle contraction in people with
myocardial infarction. They revealed the positive effect of
aerobic exercise on heart regeneration and increased Ca*

sensitivity on myocardial contractile [30].

It is suggested that by varying the dose of the chemical
and biological silver nanoparticles, cardiac tissue structural
parameters be measured after acrobic exercise. A limitation
of the present study was disregarding the measurement of
other structural parameters of cardiac tissue.

5. Conclusion

Biological and chemical nanosilver can damage the car-
diac muscle tissue and cause necrosis and hyperemia in the
heart tissue. Moreover, chemical silver nanoparticles ap-
pear to cause more damage to the heart tissue, compared to
biological silver nanoparticles. Eventually, acrobic training
can probably prevent these adverse effects to a large extent.
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This study was extracted from a Ph.D. thesis written by
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