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ABSTRACT

The aim of the present study is to evaluate thergia cardiotoxicity of Voliam Tardgo(VT) and to
investigate the protective effect of a co-admiaistm of theThymus vulgarisessential oil against
heart histopathological alterations in male rabfitgenty adult rabbits were divided into four equal
groups and treated for 21 consecutive days: conimiam targé (VT), thyme essential oil (TEO)
and voliam targ® plus thyme essential oil (VT+TEO) groups. Subaatposure to VT caused a
significant decrease in mean body weight compapedontrol. Absolute and relative heart weights
were significantly altered in VT group. This studgvealed no changes itoronary risk index
(TC/HDLc) level, while, atherogenic index of plasnamd LDL-C/HDL-C ratio were found
significantly reduced in VT-treated group compatedhe other groups. The treatment with voliam
targo® caused histopathological alterations in rihy@cardium such as congested blood capillaries,
inflammatory cell infiltration, increased massescolflagen fibers around the congested blood vessels
While the co-administration oThymus vulgarisessential oil showed significant improvement in
morphological changes of the heart. In conclusexposure to VT induces toxic effect on heart tissue
and the essential oil of. vulgaris alleviates this deleterious effect and may havelihg and
protective effects.
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INTRODUCTION

Pesticides extensive use is currently one of themaad global health problem (Alarcan et al., 2020
Scientifically, exposure to pesticides has beerretated with the appearance of several human
pathologies including cardiovascular diseases (@adis et al., 2018). "Voliam Targo 063SCe"
(VT) is a new commercial formulation of abamectasbd insecticide. This biocide contains two
active ingredients, abametin and chlorantranilgroglonging to two different families, the bisamide
and the avermectin. It is effective on several gegts of fruits and vegetables. So far, many ssudie
have revealed that pesticides have adverse efied®art tissue (Thomaz et al., 2009;sBand
Kalender, 2011, Ahmed et al., 2016). However, tte daformation on histopathological changes
induced by exposure to abamectin-based insectigidbe heart is rare. Nowadays, a growing interest
has been noted on the significance of natural ressuthat can be consumed in an individual's
everyday diet. Among thes&hymus vulgarig is an herbaceous, perennial aromatic plant, beigng
to the Lamiaceae family and indigenous in the Meditnean region (Ghavam, 2018). It is widely
utilized in folk medicine due to its antimicrobiainti-inflammatory and antioxidant potentials
(Taghouti et al., 2020). It has been postulated &h#raction of these properties is related to its
essential oil (Fachini-Queiroz et al., 2012). Wftkhis context, the present study aimed to evalihete
effects of Voliam Targ® on histological changes of cardiac tissue andhtestigate the possible
protective role of T. vulgaris essential oil in mahbbit of (Oryctolagus cuniculus).

MATERIALS AND METHODS

Chemicals
The molecule tested “Voliam Tar§@63SCein the present study is a commercial formulatioraof
insecticide composed of two active ingredients:omtraniliprole 4,5% and abamectin, 1,8%
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marketed by SYNGENTA Crop Protection Agrochemic@&esensboro, USA. All other chemicals and
biochemical reagents used in the current study werehased from commercial sources (BIOLABO
SA, France).

Animals and experimental procedure

Healthy adult male rabbits Qryctolagus cuniculus2.5 + 0.1 kg) were used in this experiment and
divided into 4 groups (5 rabbits each). The rabligse provided by the Technical Breeding Institute
(ITELV, Baba-Ali) and kept for experimentation inet CRD Saidal Algeria. They were acclimatized
for 3 weeks prior to the experiment in standardesagf 25 + 3C under a 12 h/12 h light/dark cycle.
The rabbits received a standard commercial dietraatdrad libitum

Animals were randomly divided into four experimémeoups as follows: Group 1 (C): control group.

Group 2 (VT): rabbits were orally intoxicated WMl pesticide at a dose that containing 4mg/kg
abamectin and 11 mg /kg chlorantraniliprole dady 21 days. Group 3 (TEO): rabbits were treated
with thyme essential oil alone at a concentratib®.6 mg/kg per day for 21 days. Group 4 (VT +

TEO): rabbits received 0.5 mg/kg b.wTfiymus vulgariessential oil plus the same dose of VT as in
VT-treated group. At the end of the experimentlign, rabbits wereacrificed and heart tissues

were collected for histopathological analysis.

Biochemical analysis

To better assess the cardiotoxicity of VT, someemmthenic indices were determined, namely
atherogenic index of plasma (AlRjtherogenic indexXLOL-C/HDL-C ratio) andcoronary risk index
(TC/HDL-C ratio). The atherogenic index of plasmdR) was calculated as Log10 [TGs] / [HDL-C]
according taKroliczewska et al. (2018).

Histological examination

The specimens of the heart were isolated and imateddifixed in 10% neutral formalin saline.
Dehydration was then carried out in ascending seofeethyl alcohol followed by clearing with
xylene. The tissues were then embedded in paraffixn and serial sections ofun thickness were
obtained with Leica rotatory microtome. The sediarere then stained with haematoxylin-eosin stain
and Masson’s trichrome stain and examined undet figcroscope.

Statistical Analysis

Data were presented as means * the standard émwams. Statistical analyses were performed using
Statistica version 10.0 (Stat Soft Inc., Tulsa, @kima, USA) and one-way ANOVA. Duncan's
multiple-range test was used to determine diffezeramong groups with significance sePat 0.05.

RESULTS AND DISCUSSION

Effects of treatments on heart and body weights
No deaths were observed in any of the experimgntaips. There was a homogeneous weight gain in

the control rabbits, those treated with TEO andé¢hiveated with VT + TEO. However, VT treatment
resulted in a significant decrease (p <0.05) in &verage body weight and body weight gain.
Similarly, absolute and relative heart weights waigmificantly reduced in VT treated group (Table
1). The decrease in body weight of rabbits treatitd VT may be attributed to lower intake of food
and drink due to treatment-related toxicity (Mansand Mossa, 2010Pur results agreed with our
previous studies in rats, showing that exposuraviermectin insecticide (abamectin or Emamectin
benzoate) significantly reduced body weight gaihgkoun Oularbet al., 2013 ; Khaldoun Oularbi
et al.,2015).
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Effects of treatments on

Table 1: Effect of Voliam targ8 and/or TEO treatment on body atherogenic indices
weight, absolute and relative heart weights

Groups Control VT TEO VT + TEO In comparison with control
data, the atherogenic index
Initial BW (kg)  2.81+*0.0F 2.79+0.06 2.86+0.0F 2.92+0.04 (LDL-C/HDL-C) and the
Final BW (kg)  3.14t 0.03 2.94+0.07 3.17£0.0Z 3.20+0.05 AIP levels of rabbits treated
% BWG 117 54 108 96 with VT were statistically
Absolute heart 7.67£0.02 6.84:0.22 6.95:0.3Z 7.39x0.27 decreased (Table 2). This is
weight (g) probably related to the
Relative heart 0.25x0.0G 0.22+0.00 0.24x0.03 0.25x 0.0F plasma  elimination  of

Voliam targd in the treated

7 3 ame stperscript rabbits, which is supported
symbol(s), are significantly different at p < 0.05. AWRherogenic Index of Plasma,VT Voliam Targo®, TE by Khaldoun et aI (2015)
Thymys vulgarigssential oil ’

. BWG: Body weight gain. who have demonstrated that
avermectins can be simply

weight

Epresented as MaaBD (N=05).Means within thesame Tow WHiChT a0 No

eliminated from the plasma
after cessation of treatment whereas their accumnlaccurs in other biological matrices or organs
due to its lipophilicity which is at the origin dheir toxicity. Avermectins xenobiotics are very
hydrophobic molecules which are distributed in plasvia theLDLc, HDLc and VLDL plasma
lipoprotein particlesThus, the pharmacokinetic of avermectins is infagghby plasma lipoprotein
levels (Bassissi et al., 2004).

- _ 8 Effects of treatments on
Table 2z _Ef_fec_t of Voliam targd and/or TEO treatment ON pegrt histological
atherogenic indices structure
Groups Control VT TEO VT + TEO
Histomicrographs of
AIP 0.53+0.07 0.25+0.08 0.60+0.09 0.42+0.08 hematoxylin and  eosin
LDL-C/HDL-C  1.54+0.09 0.75+0.08 0.73+0.08 1.04+0.08 (H&E) and  Masson’'s
TC/HDLc 3.27+0.07 219+0.08 2.47+0.04 2.35+0.08 trichrome stained sections
Data are represented as MeézBD (n=05) Means within thesame row which do not share the same superscript Of the heart specimen from
symbol(s), are significantly different at p < 0.05. AlRherogenic Index of Plasma,VT Voliam Targo®, TE different treatment groups
Thymys vulgarigssential oil are Shown in Figure 1 The
cardiac sections of the

control and TEO-treated
rabbits showed the same normal histoarchitectureaofliac tissue, which was formed of normal
typical cardiac muscle fibers with several smalbdal vessels and myofibrillar structure with
striations. The five rabbits treated with VT alodisplayed the same histopathological changes of
cardiac tissue, namely congested blood capillamdigsmmatory cell infiltration, increased massés o
collagen fibers among the cardiac muscle fibersaandnd the congested blood vessels Focal parts of
extensive collagen fiber deposition were also rotidVhile the co-administration @hymus vulgaris
essential oil showed significant improvement in phimiogical alterations of the heart. Thus, this
essential oil may play a protective role againstrW@diated cardiotoxicity through its antioxidantlan
free radical scavenging properties.

CONCLUSIONS

In conclusion, the findings of this study indicateat sub-acute exposure to Voliam tatgo
may induce toxic effect to cardiac tissues. Thidethrious effect could be ameliorated by
vulgaris essential oil which has healing and protectivepprties probably through its antioxidant
potential and free radical-scavenging activity.
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Figure 1:Photomicrographs of rabbit heart sections stainigdl M&E and Masson’s trichromeections
of control (A and B) and TEO (C and D) treated rabkitiowing normal cardiac histoarchitecture. Seatibrabbits treated
with VT (E and F) showing vascular congestion (V&tensive amounts of collagen fibers among theiaanshuscle fibers
and around the congested dilated blood vessels far) and cell infiltration (IF). Cardiac sectofrom VT+TEO treated
rabbits (G and H) showing few collagen fibers vathearly normal histologic pattern. (X100, X400).
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