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Abstract

Tilmicosin is amacrolide antibiotic known to induce cardiotoxic effect when administered at large doses. The present
study was carried out to investigate whether Lycopene (LYC) would ameliorate the acute cardiotoxic effect of
tilmicosin antibiotic in treated rats. Fifty male albino rats were used throughout the experiment. They were divided
equally into five groups, as follows: Group (1) (control), injected s/c with isotonic saline solution, Group (2)
administrated 0.2 cm olive oil oral by stomach tube daily and kept also as control and scarified after 15 days. Group
(3) administrated 10 mg / kg of lycopene dissolved in olive oil and given by stomach tube daily and scarified after 15
days Group (4) administrated 60 mg / kg of tilmicosin single subcutaneous dose and scarified after 5 days. Group (5)
(Prophylactic group) administrated 10 mg / kg of lycopene for 15 days then 60 mg / kg tilmicosin s/c and scarified
after 5 days. The effects of tilmicosin were evaluated with respect to alterations in serum, lactate dehydrogenase
(LDH), creatine kinase (CK) activities also measurement of total malondialdehyde (MDA), catalase activity (CAT)
and glutathione content of the heart tissues and histopathological findings of the heart sections in tilmicosin-treated
rats with or without Lycopene. On the other hand, pretreatment of rats with Lycopene revealed marked decrease in
cardiac biochemical parameters toward the normal limits. It concluded that lycopene effectively combated oxidative
damage and protected antioxidant defense status of the cell against tilmicosin cardiotoxicity.

Keywords: Cardiotoxicity, Antioxidant, Oxidative stress, Rats, Lycopene, Tilmicosin.

Copyright © 2019: This is an open-access article distributed under the terms of the Creative Commons Attribution license which permits unrestricted
use, distribution, and reproduction in any medium for non-commercial use (NonCommercial, or CC-BY-NC) provided the original author and source

are credited.

INTRODUCTION

Tilmicosin (TIL) is a long-acting macrolide
antibiotic approved for the treatment of cattle with
Bovine Respiratory Disease. However, overdose of TIL
has been reported to induce -cardiotoxicity [1].
Although, macrolide antibiotics are considered to be
one of the safe anti-infective drugs, cardiotoxic effects
of tilmicosin such as positive chronotropy, negative
inotropy, acute heart failure and alteration in
electrocardiogram have been reported in sheep, cattle,
horses, goats and dogs[1-4]. Tilmicosin-induced
cardiotoxicity is through increasing free radical
production and decreasing antioxidant enzymes in heart
[5, 6].

Oxidative stress, induced by reactive oxygen
species (ROS), is associated with the incidence of
numerous diseases [7]. In recent years, the antioxidant
activity of crude drugs or a natural food diet has
become central focus for research designed to prevent
or ameliorate tissue injury. Antioxidants provide an
effective means to combat the deleterious effects of
ROS and are increasingly being considered as strategic

chemopreventive agents in the management of human
diseases. Lycopene is a potent antioxidant of the
carotenoid family, and a naturally occurring pigment,
that gives a characteristic red color to tomato,
watermelon, pink grapefruit, orange and apricot [8].
This study was carried out to investigate the protective
effect of lycopene against timicosin-induced
cardiotoxicity in male albino rats.

MATERIALS AND METHODS
Tested substance

Tilmicosin (Tilmicosin phosphate injection),
solution. Each 1mL contains 300 mg of tilmicosin, USP
as tilmicosin phosphate in 25% propylene glycol,
phosphoric acid as needed to adjust pH and water for
injection.

Lycopen is red crystalline
substance(C 4 H s¢) that is the main pigment of certain
fruits, as the tomato and.paprika, and is a precursor to ¢
arotene in plant  biosynthesis biosynthesis. It was
obtained from DEBEIKY Pharmatheutical Company.

| © 2019 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India [ 659 |



https://saspublishers.com/journal/sjams/home

Abd-Elkhalik AM et al., Sch J App Med Sci, February, 2019; 7 (2): 659-666

Experimental design

Fifty male albino rats (western strain) were
divided in to 5 groups each of 10 rats. Group I rat in this
was administrated 0.5 ml saline s/c and kept as control
and scarified after 5 days. Group Il rats were
administrated 0.2 cm olive oil oral by stomach tube
daily and kept also as control and scarified after 15 day.
Group Il rats were received therapeutic dose of
lycopene (10 mg / kg) dissolved in olive oil and given
by stomach tube daily and scarified after 15 days [9-
12]. Group IV rats were injected 60 mg / kg of
tilmicosin single dose s/c and scarified after 5 days. The
therapeutic dose is 10mg/kg (Equivalent to 1ml / 30 kg)
given as a single subcutaneous injection [13-17] and
Group V (Prophylactic group) administrated 10 mg / kg
of lycopene for 15 days than 60 mg / kg tilmicosin s/c
and scarified after 5 days. All rats are kept under
observation all over the experimental period.

Sampling

Blood samples were collected by puncture of
retro orbital plexus from each rat in each group at of
experiment. Blood collected in clean dry centrifuge
tubes, allowed to stand for one hour at room
temperature till clotted and centrifuged at 3000rpm for
fifteen minutes, for serum separation, and then kept in -
20° for biochemical analysis.

Heart tissue divided to two parts one (1 g) of
each rat in each group was collected in labeled
Eppendorf tubes at the end of the experiment. The heart
samples were washed by physiological saline and kept
in plastic bag separately then stored at -80 °C for
determination of oxidative cascade. Other part of heart
tissue was collected and fixed in 10% formol saline for
histopathological studies.

Biochemical analysis

CK and LDH were measured by using special
diagnostic Kits for according to Lee TH & Goldman L.
[18].

Detection of oxidative cascades

Oxidative status was done by determination of
the activity of CAT, GSH and MDA levels by using
special diagnostic kits obtained from Bio diagnostic
company Egypt according to Aebi, H. [19], Beutler, et
al. [20] and Satoh [21] respectively.

Histopathological examination

Autopsy samples were taken from heart in
different group of rat. Samples fixed in formalin
solution 20%. Washing was done under tape water then
serial dilutions of alcohol (methyl, ethyl and absolute
ethyl) were used for dehydration. Specimens were
cleared in xylene embedded in paraffin at 56 degree in
hot air oven for twenty four hours. Paraffin bees wax
tissue blocks were prepared for sectioning at 4 microns
thickness by slide microtome. The obtained tissue

sections were collected on glass slides, deparaffined and
stained by hematoxyline and eosin stains for
histopathological examinations using light microscope
Banchroft et al. [22]

Statistical analysis

The data were analyzed for obtaining mean,
standard deviation (SD) and statistical comparisons
between means of different groups. The statistical
analyses were done by one way ANOVA and
DUNCAN test using SPSS program version 11.P value
< 0.05 was assumed for statistical significance.

REsULTS

Regarding to serum enzyme biomarkers were
investigated; as presented in Table (1), Animals treated
with tilmicosin showed significant increase in the serum
levels of CK and LDH compared to normal control
group and LYC-only treated group (P<0.05) . LYC only
did not differ from the control group. Meanwhile,
pretreatment with LYC in the LYC+Tilmicosin
(prophylactic) group significantly reduced the serum
levels of CK and LDH as compared to tilmicosin
treated group (P<0.05).

Regarding to oxidative indices were
represented in Table (2), Animals treated with
tilmicosin showed significant increase in the levels of
MDA, and CAT compared to normal control group and
LY C-only treated group (P<0.05) while tilmicosin only
depressed activities of glutathione peroxidase compared
to control group. Meanwhile, pretreatment with LYC in
the LYC+TIL (prophylactic) group  significantly
reduced the serum levels of MDA, and CAT as
compared to tilmicosin treated group (P<0.05). LYC
only did not only differ from the control group but it
increases the activity of glutathion also which provides
powerful antioxidant protection to body systems.

Regarding to the histopathological findings of
heart in control groups showed no histopathological
alterations and the normal histological structure of the
myocardial muscle bundles were recorded in control
saline group (Photo.1) and in control oil (Photo.2).
Concerning to the histopathological changes of heart in
the lycopene treated rat, there were no histopathological
alterations as recorded in (Photo.3). Heart of tilmicosin
administrated rats showed oedema was detected in the
pericardium while the underlying myocardium showed
degenerative change (Photo.4). There was congestion in
the subpericardium as well as the myocardium blood
vessels (Photo. 5& 6). Focal Zenkers necrosis was
detected in the myocardium (Photo.7) while the
endocardium showed oedema with inflammatory cells
infiltration (Photo. 8). Heart of prophylactic group:
Focal Zenkers necrosis was detected in some few
myocardial bundles (Photo.9).
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Table-1: Shows: Effects of tilmicosin and |

ycopene on levels of serum CK and LHD of male albino rats

CK (U/L) LDH(U/L)
Control saline 191.36+£11.63 679.4+21.44
Control oil 189.48+10.9 475.2439.59
Lycopene 183.3+9.43 544.,5+54.27
Tilmicosin 273.56%27.27 1426.6£16.72
Prophylactic 163.1249.78 201.48+21.17

* P < 0.05 significantly different from control values.

Table-2: shows: Effects of tilmicosin and lycopene on MDA, CAT and GSH concentrations in heart tissues of male

albino rats
MDA (nmol/gm) CAT(U/gm) GSH(mg/dI)
Control saline | 51.33+1.51 15.67+2.11 32.30+1.92
Control oil 46.13+2.49 15.38+1.19 30.14+0.92
Lycopene 38.52+6.36 10.07+0.87 41.19+1.96
Tilmicosin 101.46+11.76 43.44+9.01 25.49+2.01
Prophylactic 68.11+10.08 32.43+9.23 58.32+11.59

*Results with different superscripts within the same row are significantly different (p < 0.05) MDA; malondialdehyde,
CAT,; catalas activity and GSH; reduced glutathione.

YR A - - -t - 4
Photo-2: Heart of rat in control group showing normal histological structure of the myocardial bundles
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Photo-4: Heart of tilmicosin group showing oedema in pericardium with degeneration in underlining myocardium
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Photo-6: Heart of tilmicosin group showing congestion in myocardial blood vessels.
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DiscussioN

Cardiotoxicity represents one of the most
serious side effects associated with new drug
development. Tilmicosin has been prepared by
chemical modification of desmycosin and used for the
treatment of respiratory tract infections. The heart is the
target organ of acute tilmicosin toxicity [23]. Tilmicosin
is used for treatment of respiratory diseases in cattle,
and other studies suggest that it may be used in swine
[34], sheep [25], goat [26], rabbit [27] and turkey [28].
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Photo-9: Heart of prophylactic group showed Focal Zenkers necrosis was detected in some few myocardial
bundles

Serum LDH and CK enzymes activities have
been used as markers of myocardial oxidative stress,
usually associated with ischemic or toxic myocardial
injury, and reflect the extent of damage in its
musculature [29, 30]. Intriguingly, the significant
alterations of these enzymes could be also indicating
cardiac  intoxication.  Tilmicosin  administration
markedly elevated serum activities of LDH, and CK.
Interestingly, pre-administration of LYC in tilmicosin
treated group markedly reduced the activities of the
cardiac enzymes to the normal levels.
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In the present study, tilmicosin cause increased
cardiac MDA and CAT levels, this accepted as an

Canadian journal of physiology and pharmacology.
2014 Oct 29;93(1):45-51.

indicator of lipid peroxidation [31, 32]. Reduced GSH 2. Main BW, Means JR, Rinkema LE, Smith WC,
concentration of rat treated with tilmicosin alone in the Sarazan RD. Cardiovascular effects of the
organs could increase the burden on the cellular oxidant macrolide antibiotic tilmicosin, administered alone
state since GSH is an important part of antioxidant and in combination with propranolol or
defense system which plays an important role in dobutamine, in conscious unrestrained dogs.
preventing harmful effects of free radicals by Journal of veterinary = Pharmacology and
scavenging hydroxyradicals and singlet oxygen [33]. Therapeutics. 1996 Jun;19(3):225-32.
Similar to our results [5], reported that tilmicosin 3. Modric S, Webb Al, Derendorf H.
decreased glutathione peroxidase levels in the heart Pharmacokinetics and pharmacodynamics of
tissue of mice treated with tilmicosin[34]. tilmicosin in sheep and cattle. Journal of Veterinary
Pharmacology and Therapeutics. 1998

An observed increase in tissue GSH content in Dec;21(6):444-52,
lycopene pretreated rats suggests that it prevent the 4. EIl Hassan MA, Rabelink MJ, Van der Vijgh WJ,
tissue depletion of GSH. This could be due to the ability Bast A, Hoeben RC. A comparative study between
of lycopene to protect the ““SH”’ groups from oxidative catalase gene therapy and the cardioprotector
damage through inhibition of lipid peroxidation [10]. monohydroxyethylrutoside (MonoHER) in

protecting against doxorubicin-induced

Tilmicosin  treatment  caused  marked cardiotoxicity in vitro. British journal of cancer.
degeneration and necrosis of cardiac muscle fibers [35] 2003 Dec;89(11):2140.
in tilmicosin-treated rats. It is noteworthy that 5. Yazar E, Altunok V, Elmas M, Tras B, Bas AL,
myocardial dissolution, necrosis and monocytes Ozdemir V. The effect of tilmicosin on cardiac
infiltrations as well as myofibrils and mitochondrial superoxide dismutase and glutathione peroxidase
alterations were correlated well involved in myocardial activities. Journal of Veterinary Medicine, Series
oxidative  stress associated with isoproterenol B. 2002 May;49(4):209-10.
cardiotoxicity [36]. Whereas lycopene tilmicosin treated 6. Yapar K, Kart A, Karapchlivan M. Effects of
group, demonstrated minimal degree of myofibrils loss. different doses of tilmicosin on some biochemical
Antioxidants demonstrated beneficial effects against parameters and antioxidant status in serum and
drugs-induced cardiotoxicity in mice and rats [37, 36, cardiac  tissues  in mice. BULLETIN-
30]. VETERINARY INSTITUTE IN PULAWY. 2006

Jan 1;50(4):605.

Supplementation of lycopene could increase 7. Rao AV, Agarwal S. Role of lycopene as
the levels of reduced glutathione in plasma and organs, antioxidant carotenoid in the prevention of chronic
elevating the glutathione peroxidase activity as well diseases: a review. Nutrition research. 1999 Feb
[38, 40]. Therefore, pretreatment of LYC might be 1;19(2):305-23.
alleviating the tilmicosin cardiotoxic effect through 8. Shi J, Qu Q, Kakuda Y, Yeung D, lJiang Y.
enhancing the antioxidant protection. Due to its highly Stability and synergistic effect of antioxidative
lipophilic nature, lycopene exerts its maximal properties of lycopene and other active
antioxidant activity at the level of cellular membranes components. Critical reviews in food science and
and interacts with lipid components [7]. Through nutrition. 2005 Feb 10;44(7-8):559-73.
protecting membranes from lipid peroxidation, it 9. Matos HR, Marques SA, Gomes OF, Silva AA,
counteracts tumour initiation. Heimann JC, Di Mascio P, Medeiros MH.

Lycopene and R-carotene protect in vivo iron-
CONCLUSION induced oxidative stress damage in rat prostate.

Tilmicosin  induced myocardial damage Brazilian Journal. of .medlcal and biological
indicated by increase of LDH, CK, biomarkers as well rese_arch. 2006 Feb,39(2)._203-10.
as we may suggest that a single dose of tilmicosin at 60 10. Sheik Abdulazee_z S_' Thlruvengadam D. Ef_fect of
mg/kg induces oxidative stress in the heart tissues. lycopene on 0>_<|dat|ve stress_lnduceq_durlng_ D-
Myocardial tissue necrosis and myocytolysis. LYC _ga_lacto_samlne/Ilpopolysacc_h arlde_-sensmzed liver
exhibited significant protective effects toward erJury |n. rats. Pharmaceutical biology. 2013 Dec
tilmicosin-induced cardiotoxicity in rats. 1’5,1(1,2)'1592'9' ) )
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protective effect of lycopene against genotoxic
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