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ABSTRACT

Doramectin (25-cyclohexyl-5-O-demethyl- 26-de(!-methylpropyl) avermectin Ala), is
a member of the Macrocyclic lactones family. Macrocyclic lactones are major commer-
clal antiparusitic agents in the fleld of animal health, agriculture. and human {nfec
tions. Their remarkable broad spectrum activity against a variety of nematode and ar-
thropod parasltes and their safety profile put these drugs at the cornerstone of modemn
anthetmintic therapy in livestock. From this view, The toxicity of doramectin was tested
in female rat and thelr jueti. The study was applied on thirty female mature rats divid-
ed into three groups, {5t group was kept as conirol {injected sesame ol s.c.), while the
2nd group was injected s.c. by the therapeutic dose of doramectin (0.2 mg/kg b.wt),
meanwhile the 3rd group was njected s.c. by the double dose of doramectin (0.4 mg/
kg b.wt). Teratological examination and chronwsomal aberrations examination were
the parameters used in this study. The results showed that the therapeutic dose of dor-
amectin is relatively safe but the double dose indured visceral malformations and chro-
mosomul aberrations. So. we must ncrease the qttention pald to the corrective dose of
the drug especlally in pregnont animals and should stress the need for careful control
to ensure adgherence lo the prescribed withdrawal time of this drug.
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INTRODUCTION
In recent years, there has been widespread
increastng concern that drugs, as well
as environmental chemicals, may present a
potential hazard to mankind by developmen-
tal malformations and chromosomal aberra-
tlons.

and

Macrocyclle luctones are major eommercial
antiparagitie agents In the fleld of animal
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heaith. Their remarkabie broad spectrum ac-
tivity and their safety profile put these drugs
at the comerstone of modem anthelmintic
therapy in livestoek {Molymeux et al., 2003).
Doramectin, a new ‘endectocide’. effective
against intestinal round worms and external
parasttes. Based on Its antinematodal activity
in vitro, and in laboratory models and {n cat-
tie, doramectin was sclected as the best of a
series of novel avermectins for development as
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a Hvestockh endectocides (Jayrkumar et al.
1998).

Somc members of this class of drugs have
teratogenic and embryotoxie effects in animal
speeies. Rats given ivermectin dunng the ear-
ly stage of pregnancy revealed deaths tn em-
bryos and teratogentc changes in the foeli of
the treated rats during the late stage of preg-
nancy (Tuchman-Duplesis, 1975; and Al et
al., 1988). Subcutaneous administration of
the therapeutic dose of fvermectin, glven pre-
natal, provoked a high fncidence of neonatal
mortality coupled with a marked retardation
fn thelr growth (Poul. 19688 and Lapkas et
al., 1688). Abamectin produced cleft palate in
the offspring of treated miee and rabbits, but
only at doses that were also toxic to the moth-
crs (Lankas and Gordon , 1889}

So the purpose of the present study was to
evaluate the effect of dorameetin on the incl-
dence of genetle alteration In female rats and
their teratogenic effect In embryos of treated
dams

2. MATERIALS AND METHODS

2.1. Drug :
Dectomax (Pfizer Inc., New York, NY, tUJSA)
25-cyclohexyl  -5-O-demethyl -23-de {1-

methylpropyl) avermectin Ala, Each vial con-
tains the equivalent of onc gram scmi-
synthetie doramectin. Dectomax §s a sterile
1% Injectable solution of dorameetin in a ses-
ame oll-cthyl oleate (80:10 v/v) vehicle. For
preparation of rat dose, the drug diluted in
sesame oll. Dectomax |s administered to catlie
at a dose rate of 0.2 mg/kg b.wt., The rat
dose; 5 ug/200gm was detcrmined according
to paget and Barnea (1984).
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2.2. Experimental design :

The effects of doramectin on luetal develop-
ment were investigated on thirty Mature fe-
male albino rats, using flfteen mature male al.
bino rats for mating. animals were kept undex
hyglenic conditions housed In metal cages.
fed on a balanced ratlon and watered ad-
libldum. They were accommodated to the la-
boratory conditions for two weeks helore ex-
perimentation.

Datly vaginal smears were examnined and
the female proved to be In oestrus was paired
with a male In a separate cage. In the foltuw-
Ing morning a vaginal smear was taken to ver-
ffy the first day of gestation. Presence of
sperms in the obtained vaginal smear indi-
catcs zero day of gestation {Barcellona et al.,
1977). Pregnancy was conflrmed by mlcro-
scopic examination of vaginal smears, pres-
ence of permenant dioestrus indicated preg-
nancy.- Body welght was recorded and
prominent Increases werc observed chiefly af-
ter ten days from the expected day of preg-
nancy (Cahen, 19868). The pregnant rats were
dtvided into three equal groups each of ten.

Group I : rccelved sesame ofl subcutane-
ously, at 6th day of gestation asa contro)
group.

Group II : reccived therapentic dose of dor-
amcetin 0.2 mg/kg b.wi subcutaneously, at
6th day of gestation.

Group I : recelved double daose of dora-
mectin 0.4 mg/kg b.wl subcutaneously. at
6th day of gestation.

Doramectin was injected at 67 day of ges-
tation pertod during which the organs are
more sensitlve to the effect of the toxic sub-
stances [Snell, 1982). The possible effects ol
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the therapeutic dose and the double dose of
doramectin on developing foetd were evaluated
by morphologleal, viseeral, skeletal, and eyto-
genic examination.

Effects of doramectin on neconates dur-
{ng suckling period :

Determination of the chromosomal abrrea-
tions In neonates naturally delivered (rom
pregnant rat administered therapeutie regi-
men of dorameetin; 0.2 mg/kg B.wt. subcuta-
neously. The expermint was studied on fif-
teen. 3-4 month old. female albino rats and
seven., 4-5month old, male albino rats.

After deteetion of pregnancy. the pregnant
rats wcre divided into three equal groups of
each five .

The first group received sesame oll subcu-
taneously, at the day of parturition as a con-

trol group,

The second group rccelved therapeutic
dose of doramectin before parturition.

The third group reeeived therapeutic dose
of doramectin at the day of parturition.

2.3. Teratological examination

On day 20 of gestation period, all pregnant
females from each group were sacrificed. the
uterine hornes were opened and The number
of Ilmplantation and resorption sites were
counted as described by (Kopf and Salewskd,
1964).

The number of live and dead foetl. foetal

body weight and foetal crown-rump length
were recorded. The foetd were examined (or
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any gross external malformatons. Pre and
post-implantation deaths were caleulated ac-
eording ta Hayes (1988). Foed preserved in
Bouin's fixative were rinsed with cold water
and examined grossly. Stained skeletons with
alizarin red stain were examined by a hand
fens for any abnormalities tn shape or slze or
absence of bones .

2.4.Chromosome preparation

It was carried qut according to (Yosida and
Amano, 10868). eolchiclne's solution; 0.5%
was Intramuscularly injected at a dose of
0.25% mi/100gm B.wt Into rat graups before
saerifleed by ninety minutes tn order to in-
crease the mitotic cell number. Chromosomes
were stained by Giemsa stain according (o
Genest and Auger {1883). then were exam-
ined under the maximum magnification using
the ofl tmmersion lens for detalls.

2.5. Statistical analysis:

Data analyses were performed with statist-
cal soltware program (SPSS} (ANOVA).. The
mean values and standard deviation for each
assessed varlable were calculated.

RESULTS

1. Effects on develaping foctl :

The mean values of the different teratogen-
lc variables are tabulated In Table (1) and Fig-
ures (1-3). The results showed that the ad-
ministration of the therapeutic dose of
dorameetin at 6th day of gestation period
evoked inslgnlilcant tncrease in foetal resorp-
tlon rate, While dams administrated double
dose of doramectin at 6th day of gestation pe-
rliod dtsplayed a significant increase In foetal
resorption rat, versus the control group. The
obtained data clearly demonstrate that the
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double dose of doramectin provoked Inslgnifi-
cant decrease in the mean values of the viable
foet!. Where the therapeutle dose elicited In-
significant changes in the mean values of the
viable foetl. compared with the control group.
Dams given the therapeutic dose of doramec-
tin at 6th day of gestation pertod showed tn-
significant increase in the mean values of the
dead foeti, and the double dose displayed in-
significant increase in the mean values of the
dead foeli, versus In the control group. Ad-
ministration of the therapeutic dose and the
double dose of doramectin at 6th day of gesta-
tion periud evoked insignificant changes In
the mean values of pre-implantation post-
implantation dcath compared with the control

group.

2- Morphological examirnation:

The obtained data clearly demonstrate that
the therapeulic dose of doramectin Induced
insignifieant ehanges in the mean values of
the body welght and foetal erown-rump length
ol the obtalned foeli, but the double dose In-
duced a significant decrease in the mean val-
ues of the body welght and foetal erown-rump
length of the obtlained foett compared with the
contro] group.

2- Visceral examination:-

Foetl obtained from the treated and control
groups were kept In Bouin's solution. Subcu-
taneous injecton of the double dose of dora-
mectin elicited visceral abnormaliles evi-
deneed by hemorrhage (n the brain.
thickening of the ventricular wall of the heari,
and siight unlateral or bllateral widening of
the renal pelvis, but therapeutic dose evoked
slight abnormalities in kidney and heart
(Table 2} and ( figure 2).
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3- Skeletal examination :-

Alizarin red stained skeletons cf Lhe 1at
foet! obtained from all groups treated with
both therapeutie or double dose of doramectin
and control dams showing no skeletal malfor-
mations (figure 2).

1I. Cytogenectic effects :

Dams:-

Chromosomal reeorded in
pregnant rats injected with the therapeutic
and double doses of doramectin at 6th day of
gestation period were elearly demonstrated in
Table (3} and Figures {3). Pregnant rats ad-
ministered the therapeutic dose of doranmiee-
tin displayed Insignificant change in the
mean values of (otal chromosomal aberrations
compared with the control group. The double
dose of the drug elicited a highly slgnificant
Increase (P<0.001) in the mean values of total
chromosomal aberrations where the struetu-
ral aberrations recorded were ring chromo-
somes. Chromatd and chromosomal breaks.
gap. deletion, sticky chromosomes. end to end
assoclatton. fragment and pulverized chromo-
somes, In addition to hypoploidy as numerieal
abnormality.

aberrations

Foetl :-

Table (4) revealed the mean values of taotal
chromosomal aberrations, In suckling neo-
nates naturally dellvered from female rats giv-
en therapeutic dose of doramectin at 6t day
of gestatlon period (pre-pariurition) and at st
day of parturiion (post-parturition). Both
groups evoked insignificant change in the
mean values of total chromosomal aberra-
tions, 12.05:0.50 with 2.4% and 11.50+0.34
with 2.2% respectively compared with.
11.14£0.23 with 2% for the controi group
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DISCUSSION

Doramectin, a new ‘endectoclde’ effective
agalnst Intestinal round worms and external
parasites. Based on antinematodal activity
in vitro, and {n laboratory models and in cat-
tle, doramectin was selected as the best of a
serles of novel avermectins for development as
a livestock endectocides (Jayakumar et al.,
1999). In the present study the results
showcd that the administration of the thera-
peutle dose of doramectin at 6th day of gesta-
tion period evoked Insignificant increase in
[oetal resorption rate, While dams adminis-
wrated double dose of doramectin at 6th day of
gestation period displayed a signiflcant in-
crease in foetal resorption rat This results
were in agreement with, (Tuchman-Duplesis,
1975; and All et al., 1988) reported that,
rats given lvermectin during the early stage of
pregnancy revealed deaths in embryos and te-
ratogenic changes in the foeti of the treated
rats during the late stage of pregnancy. Pes-
saud and Henderson (1868) provided attrac-
tive clues for foetal resorptions. The authors
reported that during the first twelve days of
embryonic development, certain teratogenes
may kill the embrye by damaging all or most
of its cells by preventing implantatlon of the
blastocyst or by produeing several chromoso-
mal changes and consequently its resorption.

The obtained data clearly demonstrate that
the therapeutic dose of doramectin Induced
insignificant changes fn the mean values of
the body weight and the crown rump length
of the obtained foeti, but the double dose In-
duced a significant decrease In the mean val-
ues of the body welght and the crown-rump
length of the obtalned foetl. It is a faet that
the foetal body weight and the crown-rump
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length falthfully ccho the foetal development
and neonatal mortality coupled with the con-
cept that ehromosomal abnormalities induced
by many chemicals affect cellular DNA and
consequently the [oetal growth (Lubchenco,
1970). Given this background. it Is tempting
to suggest that the decreased foetal bodyv
weight and length is a forthright outcome of
the chromosomal abnormalitles reported in
the present study.

[n the present study. it has been shown
that, the most [requently encountered dis-
cernlble visceral malformation In the foetl ob-
tained from dams injected with both thera-
peutie and double dose of the drug thickening
of the ventricular wall of the lieart and slight
unilateral or bllateral widening of the renal
pelvis. Our results were gree with Gad G. N.,
(1892) who documented that. the most fre-
quently encountered discernible internal mal-
formations {n response to ivermeetin injection
at a dosc of 0.2 and 0.4 mg/ kg B.wt. were:
cleft palate, thickening of the ventricular wall
of the heart. haemorrhage around brain and
dilatation of renal pelvis.

In the present study pregnant rats admin-
tstered Lhe therapeutic dose of doramectn
displayed insignifleant change in the mean
values of total chromosomal aberrations eom-
pared with the control group. The double dose
of the drug elicited a highly significant in-
erease in the mean values of total chromoso-
mal aberrations where the structural aberra-
tons chromosomes
Chromattd and chromosomal breaks. gap. de-
letlon, sticky chromosomes, end to end asso-
fragment and pulverized chiromo-

recorded were ring

clation,
somes, (n addition to hypoploidy as numerical
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abnormality. Thls agree witth (Gad G. N. organogenesls period provoked chromosomal
1992) where found that. the therapeutlc use aberrations a marked prolongation of gesta-
of tvermectin Injected subcutancously on the tlon period up to 28 days.
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Tahle (1) : Marphological changes and martality rate in foet: from dam rats subcutaneously injected with the therapeutic dose of doramectin 0.2

mg/kg b.wt and double dose 0.4 mg/kg b.wt at 6" day of gestauon period. (Mean = S.E) n=10

— [ Foetal | Foetal |
No. of No. of Viable feoti Dead foeti Resorbed foeti b.wt. length Death
Gronp corpora | implantatic (gm) (em)
lutes n sites Mean I Mean | - Mean Pre- Post-
= 8.E % =S.E % +5.E % implantation | lmplantation

control 8.80+ 7.70+ 7.50 | 98.75¢ | 0.+ | 0.0+ | 0.20%a | 2.5 4.1t 4.(ta 0.1+ 0.02+
0.36 042 040 0.25 0.0 0.0 0.13 0.43 0.35 0.24 0.04 0.013
Therapeutic 870 720+ 704+ 97.5 01 | 1.3x | 0.50£a | 6,92 | 4.0+a 3992 0.15+ 0.05+
dose 0.37 0.47 0.65 0.35 0.01 | 0.3% 0.22 0.55 0.25 0.29 0.058 0.030
Double 8.69+ 7.10+ 606t | 78224 | 02e |20 12.8¢ 0.4+ 0.25+
dase 0.54 0.5% 04.52 0.21 0.13 OTS 0.14 0.048 0.057
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Table (2): Visceral malformations in foeti from dam rats subcutaneously
injected with the therapeutic dose of doramcctin 0.2 mg/kg
b.wt and double dose 0.4 mg/kg b.wt at 6'" day of gestation
period.
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(A) (B
(©) (D)

Fig. (1) : A) Uterus of a pregnant rat (control), note the complete
number of foeti that are normal in size. B)Uterus of a
pregnant rat given the therapeutie dose of doramectin
showed early foetal resorption. C) Uterus of a pregnant rat
given the double dose of doramectin showed carly foetal
resorptions. D) Uterus of a pregnant rat given the doublc
dose of doramectin Showed late foetal resarption.

Mansoura, Vet. Med. J. Vol. X1, No. 2, 2009




Amer, M. S.; etal... 31

(A) (B)

Fig. ( 2): A)Cross section in the head of the rat foeti from dams given
double dose of dofamectin subcutancously at 6™ day of
gestation period. Notice hemorrhage in the brain. B) Cross
section in the kidney showing slight widening of the renal
pelvis compared with a control(a). C) Cross section in the
heart ventricles disclosing thickening of the ventricular
wall of the heart compared with a control(a). D) Rat foeti
from dams given therapeutic and double dose of
dorameetin injected subcutaneously at 6™ day of gestation
period showing normal complete skeleton as a control

group (a).

Mansoura, Vet. Med. J. Vol. XI, No. 2, 2009
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(2) (b)

(e) (n
Figure (3): (a) Metaphase spread oblained from femur bone marrow culture of
control pregnant ral. (b) Metaphase spread obtained from suckling
neonates naturally deliveied from female rals gyven therapeultic dose
showing normal chromosomal structure. (c) Metaphase spread of
pregnant ra)l administered the double dose of showing ring and
sticky chromosomes. (d) chromosome break and gap. (¢}
Pulverization. (f) chromosome break, deletion and sticky

chromosomes .
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