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ABSTRACT

Performing endurance training and taking L-carnitine supplements is effective in improving

¢ the performance of athletes, but its effect on repairing lung damage caused by boldenone injection is
Received: 07 Oct 2021 ¢ still unknown.
Accepted: 01 May 2022 IS The present study aims to assess the effect of L-carnitine consumption alone with endurance
: training on lung tissue structure damage in male rats poisoned with boldenone.
[ETELE In this experimental study, 30 male Wistar rats (weight= 228.53+7.94 g) were randomly divided
into five groups: Control, boldenone, boldenone+training, boldenone+supplementation, and boldenon
e+training+supplementation. Boldenone (5 mg/kg) was injected in the biceps femoris once a week, and
L-carnitine supplementation (600 mg/kg) was administrated in gavage into the stomachs of animals,
three days per week. The endurance training program was included running on a treadmill for 8-week,
three days per week, each for 30 minutes at a speed of 12 m/min, which reached 60 minutes and 30 m/
min in the final week. Histopathological changes in bronchioles and alveoli were examined using a light
microscope.
[{EETE The weight of two groups of boldenone+supplementation, and boldenone+training+supplemen
tation increased significantly compared to the boldenone group (P=0.005). In the boldenone+training+s
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Keywords: : upplementation group, a significant improvement in bronchioles and alveoli was observed compared to
Boldenone, L-carni- : the boldenone group (P=0.001).

tine, Endurance train- [@TEIERT It seems that performing endurance training along with L-carnitine supplementation has a
ing, Lung damage  great effect on reducing the destructive effects of boldenone on lung tissue.
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Extended Abstract

Introduction

tudies have shown that the use of anabolic

androgenic steroids by athletes leads to

increased strength and endurance by in-

creasing protein production and improv-

ing muscle size; however, their abuse
causes severe and irreversible damage to vital tissues of
the body. One of the anabolic androgenic steroids is bold-
enone which is used by athletes [1].

The main function of L-carnitine in the body is to sup-
port metabolism and convert food into energy. Under the
influence of exercise, more free fatty acids are transferred
from the breakdown of triglycerides, leading to their fur-
ther oxidation. The effectiveness of L-carnitine in reduc-
ing serum triglyceride levels is also due to increased ex-
cretion of acetyl carnitine [2].

Regular and moderate exercise has been shown to re-
duce the risk of infection, but the increase of the intensity
and duration of exercise can cause damage to the immune
system, followed by damage to most tissues in the body,
including the lungs [3]. The present study aims to evalu-
ate the effect of L-carnitine use combined with endurance
training on structural damage to the lung tissue in male
rats poisoned with boldenone.

Methods

In this study, 30 male Wistar rats (Weight= 228.53+7.94
g) were randomly divided into five groups: Control, bold-
enone, boldenone-+training, boldenone+supplementation,
and boldenone+training+supplementation. Boldenone
steroid (5 mg/kg) was injected into the biceps femoris
once a week to induce poisoning. L-carnitine supple-
ment (600 mg/kg) was administrated in gavage into the
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stomach three days per week [4]. The endurance training
program consisted of running on treadmill for 6 weeks,
three days per week, each for 30 minutes at a speed of
12 meters per minute which reached 60 minutes and 30
meters per minute in the last week [5]. Histopathological
changes in bronchioles and alveoli were examined with
a light microscope. Kolmogorov-Smirnov test was used
to assess the normality of data distribution, and one-way
ANOVA with Bonferroni post-hoc test was used to ana-
lyze the data in SPSS v. 25 software, considering a signifi-

cance level of P<0.05

Results

The results of one-way ANOVA showed that 6 weeks of
aerobic training combined with L-carnitine consumption
had an effect on weight changes in rats poisoned by bolde-
none; a significant increase in the weight of two groups of
supplementation and endurance training+supplementation
was observed compared to the poisoned group (P=0.005).
The destructive effects of boldenone in the group without
endurance training showed moderate damage to bronchi-
oles and alveoli and severe inflammation and hyperemia
compared to the healthy control group. In the supple-
mentation group, there was a mild damage, while in the
endurance training+supplementation group, this damage
improved significantly (P=0.001) (Table 1).

Discussion

It has been shown that taking testosterone analogs can in-
crease the risk of cholesterol deposition and hypertension;
the aromatase enzyme is activated in the body, leading to
the accumulation of water, salts, and fat in the body [6].
L-carnitine plays an important role in skeletal muscles in
the transfer of free fatty acids to the mitochondrial matrix
under beta-oxidation process [2]. Therefore, it is possible
that aerobic exercise combined with L-carnitine consump-
tion may produce better results in weight balance.

Tablel. The changes in lungs damage after 6 weeks of intervention in the study groups

Inflammation and

Group Pneumocystis | Pneumocystis Il Bronchioles Alveoli .
hyperemia
Control 0 0 0 0 0
Boldenone 2 1 2 2 3
Boldenone+Training 1 1 1 1 1
Boldenone+

Supplementation Y Y . Y .
Boldenone+Training 0 0 0 0 1

+Supplementation

0: No change, 1: Low change, 2: Moderate change, 3: High change

Journal of
Guilan University of Medical Sciences

Ziaolhagh SJ, et al. The Effect of Alcarnitine Consumption and Endurance Training on Tissue Structural Damage. J Guil Uni Med Sci. 2022; 31(2):112-123.



http://journal.gums.ac.ir/index.php?slc_lang=en&sid=1

Guilan University of Medical Sciences —

Anabolic androgenic steroids have been shown to cause
liver inflammation, hyperemia, sinusoids, and fatty vacu-
ole formation in liver tissue [7]. In the present study, it
was observed that the consumption of L-carnitine along
with endurance training greatly reduced the destructive ef-
fects of boldenone. In the acute phase of lung injury, the
cells involved in swelling and inflammation are present
in the tissues, and alveolar macrophages increase. Blood
secretions fill the alveoli and the fibrin-containing hyaline
membrane is expanded [8].
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