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ABSTRACT

This study was conducted to evaluate the potergj@ioductive toxicity induced by “Ampligo® 150
ZC” (AP) (Chlorantraniliprole 9.3% + Lambda cyhdidh 4.6% ZC) in male rabbits and to examine
the protective effect of vitamins C and E (CE) agaiAP hormonal and histological toxicity. Twenty
male rabbits Oryctolagus cuniculus’ were divided into four groups: Control, vitami@sand E (CE),
ampligo (AP) and AP plus CE (AP+CE) groups. Testaste, follicle-stimulating hormone (FSH),
and luteinizing hormone (LH) were measured from ¢beum, while the testes tissue samples were
used for histopathological examinations. Ampligpesition induced decreased body weight gain and
reproductive organs testes and epididymis weidiiis study revealed no changes in serum hormonal
LH and FSH concentrations, while, testosterone eotmation were found significantly reduced in AP
treated group than the other groups. Our obsenatatso showed that treatment with AP significantly
decreased theorphometrycal parameters sgminiferous tubules. Histomorphometrycal examamati
revealed a decrease in germinal layer thicknessrghnization of seminiferous tubules, degeneration
of the epithelium and congestion. Vitamins C andugplementation with AP significantly reversed
the above mentioned damages. The present resditaie that vitamins C and E combination exerts
curative effects against Ampligo®-induced male ogloictive toxicity.
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INTRODUCTION

The causal factors of male infertility consist oternal and external factors able to disrupt the
spermatogenesis; principally exposure to environalecthemicals such as pesticides (insecticides)
(Fanget al., 2013), heavy metals (Yamaguclaetaal.2009), high temperaturemoking, stress, alcohol
and obesity (Shremt al., 2019). Synthetic pyrethroids have been consideotgnfially toxic to male
reproductive system (Kiliaet al., 2007), they have ability to disrupt estrogemaling and affect
male reproductive organs and semen quality. Exgosupyrethroids causes decreased sperm counts,
impairment of sperm motility, reduced fertilizatiaility, producing abnormal sperm in the rodents
following repeated exposure (Wang at, 2010). Ampligo® 150 ZC"(AP) is a new insecticide
formulation containing chlorantraniliprole 9.3% alanbda cyhalothrin 4.6%. Chlorantraniliprole is
an anthranilic diamide insecticide while lambdaalgithrin (LCT) is a type |l pyrethroid insecticide
widely used in pest management. During pyrethroédatmolism, reactive oxygen species (ROS) were
generated and caused oxidative stress in intoxicaténals (Youseét al., 2006). Antioxidants can
protect against the damaging effect of oxygen gseon male infertility. Numerous vitamins have
proven beneficial in treating male reproductiongctsias vitamin C (khaldoun oularki al., 2014;
khaldoun oularbeét al., 2017), vitamin E, folic acid (Youset al., 2006)vitamin E (Mohamedt al.,
2014). Ascorbic acid is a water-soluble antioxidahtch has potential protective effects on oxidativ
stress and environmental toxicities (Gaial., 2016). Vitamin E is a potent lipid soluble antidant

in biological systems that play important rolesaimimal health by inactivating harmful free radicals
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produced through normal cellular activity and frearious stressors (Youseff al., 2010). The main
aim of this study wagl) to assess the toxic effect of a new insecticidenfbation Ampligo ® on
rabbit’s testicle histology and endocrine testicfilactions and2) to investigate the Protective effect
of vitamins C and E combination against ampligoe@roductive toxicity in male rabbit .

MATERIALS AND METHODS

Animals and experimental design

Twenty male adults rabbit®ryctolagus cunuculus’ (2.5 — 2.9 Kg) were obtained from the Technical
Breeding Institute (ITELV, Baba-Ali) and kept foxgerimentation in the CRD Saidal Algerighe
rabbits were acclimated for a period of 3 weeks ad free access to food and waddrlibitum.
Animals were randomly distributed into four grougd) control group;(2) CE group, rabbits were
given Vit E 200 mg/kg + Vitamin C 200 mg/k) Ampligo ® group (AP), rabbits were administered
ampligo (at dose that containing 12.24 mg/kg per IdaT and 24.48 mg/kg per dayy) in group
AP+CE, rabbits were given the same doses of vitan@nand E as in group CE 12h after the
administration of ampligo treatment of rabbits.

Chemical Analyses

On the day 21 after treatment, rabbits were saedfiby decapitation and blood samples were
collected. Plasma was obtained by centrifugatingl5 of blood per rabbit at 2.000 rpm for 15
minutes. Samples were then frozen and stored atde2fifees Celsius until processing. Plasma
concentrations measured included: LH (ref: 11773283 FSH (ref: 11732234122) and testosterone
(ref: 05200067190), by electrochemiluminescence ummassay (ECLIA). This assay is based on the
principle of competitive union using a monoclonaitibody with reagents for the Cobas e-411
immunology analyzer (Roche). The whole testes goididymis were weighed than testes were
dissected out, collected, fixed in 10% neutralfénefd formaldehyde solution for histological
examination, processed, sectioned (2-3um) and estaimith hematoxylin and eosin (HE). For
morphometrycal analysis, digital images of testcydarenchyma were obtained by photomicroscope
in order to determine the diameter of the areaediisiferous tubules, the epithelium height and the
luminal diameter of the seminiferous tubule usimg Axio Vision Ziess image analysis software.

Statistical Analysis

All statistical analyses were performed using Stiath version 10.0 (Stat Soft Inc., Tulsa, Oklahpma
USA). Data were calculated using one-way analysigaoiance followed by the Duncan’s post hoc
tests. Data were expressed as the mean + SD. Aup-va 0.05 was considered as the level of
significance.

RESULTS AND DISCUSSION

Table 1: Body weight gain (% BWG), average feed and watéakim in rabbits from| Effects of treatments
control, CE, AP and AP+CE-treated groups, 21 days &fatment. on food intake, water
Groups / Period consumption,  body
e CONTROL CE AP AP+CE | and  Testes and
nitial BW () 270 +0.02| 2.65 +0.08 2.61+0.06  2.83+0|0p epididymis weights:
Final BW (Kg) 3.04 +002| 299 +028  281+005* 3.16x03% In  ampligo-treated
% BWG 3,38 3,45 1,997 3,29 | rabbits, feed intake
Absolute : Testis + and water
SO ; . _
((i‘g[i;ldldymls Weight 5.32+0.03| 4.99+0.41 4,32 £0.16 6.1+0.2 consumption were
Relative : Testis + 0.18+001] 017%002] 013%001*| 019z002| | reduced when
epididymis Weight compared with
Average feed intake (g / rabbit) controls. The decrease
Acclimatation 98.2+5.1 974 7.7 86.3 4.0 98.7 £6.3 in the body We|ght of
Experimentation 164.0+4.6 1855+10.1 159.9 €613 176.4+6.5| | treated rabbits with
Average water consumption (ml / rabbit) ampligo appeared as a
Acclimatation 31.2+0.7 30.8+2.6 31.6+15 343x1/6| result of lesser intake
Experimentation 138.2+5.1 117.2:69 100.08:8.0806.8:7.33| | Of feed. Significant
Results are given as a mean + SD for five rabbitarh group. * p < 0.0!
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Table 1: Body weight gain (% BWG), average feed and watake in rabbits
from control, CE, AP and AP+CE-treated groups, &isdifter treatment

Groups / Period CONTROL CE AP AP+CE
Initial BW (Kg) 2.70 £0.02| 2.65 +0.08 261006 2.83+0/0
Final BW (Kg) 3.04 £0.02| 2.99 +0.28 2.81+0.05* 3.16+0/34
% BWG 3,38 3,45 1,99* 3,29
Absolute : Testis + .
epididymis Weight (g) 5.32 £0.03 499 +041 4.32£0.16 6.1+£0.2
Relative : Testis + 15,001 0174002 013+0.01*  0.19 +0.02
epididymis Weight
Average feed intake (g / rabbit)

Acclimatation 98.2+5.1 97.4+7.7 86.3+4.0 98.7 £ 6.3
Experimentation 164.0 £ 4.6 185.5+10.1 159.9 013 176.4£6.5

Average water consumption (ml / rabbit)
Acclimatation 31.2+0.7 30.8+2.6 316+1.5 343%16
Experimentation 138.2+5.1 117.2 £ 6. 100.08+8.08.06.8+7.33

treated groups.

Results are given as a mean + SD for five rabbitath group. * p < 0.05.
CE: vitamins C and E groupP: Ampligo group; AP+CE: ampligo + vitamins C and H

differences in testis
plus epididymis
weights were observed
in ampligo treated
b group. Those results
corroborated with the
findings of previous
studies (Yousekt al.,
2010; Khaldoun
Oularbi et al., 2014)
showing that exposure
to pyrethroids causes
decreased body and
organs weights in the
rodents following
repeated exposure.

Effects of treatments
“on plasma hormonal
parameters and

parameters

morphometrycal

The synthetic pyrethroids are expected to causetat@us effects on most of the organs and
especially on the male reproductive system. Lamtydelothrin caused sexual dysfunction in male
rats and caused alterations in reproduction (Yoetsaf, 2010; Ratnasooriyet al., 2002). The effects
of ampligo® treatment on testosterpnESH and LH in plasma were analyzed. This studyaie¢eno
changes in the hormone plasma levels of LH and H3ld.concentrations of testosterone in plasma
reduced significantly in the AP group. Similarly ¥ousefet al. (2010) treatment with lambda
cyhalothrin insecticide decreased testosteroneldeve et al. (2013) established that decrease in

serum levels of testosterone in the adult rats gaxgdo cypermethrin could result from decreases in

the number of Leydig cells and/or the damage oif thieucture. Morphometric study demonstrated a
decrease in the total area, diameter of the epithedf seminiferous tubules of AP rabbits. Vitamhid
supplementation with AP significantly reversedabeve mentioned damages.

Table 2 Hormone concentrations in rabbit’s control andated-groups (CE, AP, AP+CE) and
histomorphometric parameters of seminiferous tubwaethe end of the experimental periéH:
Epithelium height, LD: Luminal diameter

Groups Control CE AP AP + CE

(1) Hormonal Parameters
FSH (ng/ml) 0.33+0.00 0.35+0.01 0.31+0.00 0.29+0.86
LH (ng/ml) 0.21+0.01 0.23+0.03 0.24+0.07 0.21+0.00
Testosterone (ng/ml) 2.91+0.8 13.36+0.23 1.84+0.25** 5.66+5.42*

(2) Histomorphometric Parameters ofseminiferous tubules

Total area (um2)
EH (nm)

LD (pm)
EH/LD

LD/ EH

79.85.x16+15.2x1¢

775+12.4
112.9+24.4
0.68+0.2
1.45+0.3

63.9x16.+17.4 x16

45.91x10% + 16.5 x10°*

79.0+11.2 49.2 +7.91*
101..8£19.3 99..0+18.7
0.77+0.1 0.49+0.1*
1.28+0.2 2.01+0.4*

52.73x10° + 21.1 x10
51.4+6.93
95..6 + 17.5
0.53+0.1
1.85+0.4
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Results are given as a mean + SD for five rabbitairh group. * p < 0.05.

CE: vitamins C and E group AP: Ampligo group; AP+Cpéigo + vitamins C and E -treated groups.

Figure 1: Histology of Testis: (A and B) the histoarchiteetwf the
testis is intact in control and CE rabbits. (C) R&blieated with AP
show disorganization of seminiferous tubules andgederation of the
epithelium and congestion. C and D) Rabbits treafdt CE
(Haematoxylin Eosin stain, X 400).
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Effect of treatments on testis
histological structure

The testis section of control and CE-
treated rabbits appeared normal. It is
formed of many somniferous tubules
with a normal spermatogenic lineage.
The testicular parenchyma showed
structural changes after ampligo
treatment, the arrangement of germ
cells was in disorder, the interspaces
between seminiferous tubules
enlarged and the interstitial Leydig
cells were smaller than their control.
The number of cell layers of the
seminiferous tubules was significantly
reduced, the damage involving both
germinal and interstitial (Leydig)
cells. Histopathological changes were
more intense in rabbits from the AP-
treated group than in those from the
AP+CE-treated group.

Similar results were reported in male rats expdseather synthetic pyrethroids such as fenvalerate,

permethrin and Betaypermethrin and lambda cyhalothrin

(Elbetiehal., 2001; Maniet al., 2002;

LI et al., 2013; khaldoun oularbi, 2014). Authors demonstrateat pyrethroid insecticide induces
impairment of the structure of seminiferous tubludesl spermatogenesis in the male adult rats. The
said impairment may be attributed to the imbalaoteirculating testosterone (gt al., 2013).
Vitamins C E supplementation with AP significantiwersed the histological damages.

Figure 1: Histology of Testis: (A and B) the histoarchiteetaf the
testis is intact in control and CE rabbits. (C) Rablvieated with
AP show disorganization of seminiferous tubules dadeneration
of the epithelium and congestion. C and D) Rabbésted AP+ CE
(Haematoxylin Eosin stain, X 400).
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clearly indicate a significant protective
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give explanation for the use of the
antioxydant as fertility enhancer in the
management of pesticide-derived male
infertility.
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