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ABSTRACT 

Dommectin (2S,cydohexyl-5·o-d.emethyl- 25-de(1-methylpropy/J auermectin Ala). is 

a member qf the Macrocycli£ lactones Jamll!}. Macrocycli.c lacton.es are 11ll!10r COJttmer' 

eta.! antiparositic agents 1rI the fleld of animal health. O(Jticulture, and human irifee

tions. Their remarkable broad spectrum octtvUy agatnst a. (}(:lliety oJ nematode and ar

thropod parasites and their sq{er:y proftie put the.o;e drugs at the cornerstone oJ rnOOem 

anthelmintil; therapy in livestock. Front this view, The toxidty efdoramectl.n was tested 

in fem.ale rat and their foeti. The study was applied en thirty Jemale mature rats divid
ed into three groups, 1st group was kept 0$ control (irJ.jected sesame oil s.c,], while the 

2nd group was uyected S.c. by the therapet1t1c dose of doramectln (0.2 mg/kg b.wtJ, 

meanwhile the ,"rel group was f11Jected s.c. by the double dose oJ doramectirt (OA mgl 
Jq) b,wt.}. Teratoioglcal exam.i.nation and chremosomal abern.ltions examination were 

the parameters used tn thts study" 1tte result') showed that. the therapeutic dose O'J dar

amectin is rel.a.ti.vely safe but the double crose lnduced visceral malformations and chro
mosomal aberrations. 50, we must lnCrease the attention paid to the corrective dose oj 
the drug especlalty en pregnant animals and should stress the need for co.efi11 control 
to ensure adherence to the presCribed withdrawal time afthts drug. 

Key words: rnacrocyc/Ic lactones I dara.mectln / genotaxidty /teratogenicity. 
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INTRODUCTION 
In recent )-'ears, there has been widespread 

and Increasing concern that drugs, as well 

as environmental chemicals, may present a 
potential hazard to mankind by developmen w 

tal rnalfonnatlons and chromosomal abcrraw 

Hons, 

MacrocycUc iactoncs are major commercIal 
antlparasitie agents In the field of animal 

he'dlth. Their remarkable broad spectrum ac
tivity and their safety prO'file put these drugs 
at the cornerstO'ne of modem anthelmintlc 
therapy in llvestoek (Molyneux et at. 2003J. 
Doramectin. a new 'endectoclde', effective 
against intestinal round worms and external 
parasites. Based on its anUnematodal actiVity 
10 vttro, and 10 laboratory models and in cat· 
tle. doramectln was selected as the best or a 
series of novel avermectlns for development as 

MCUlSoUnl. Vet. Med.. J. (21 ·35 J Vol. Xl. No.2. 2009 



ArneT. M. S.; et at ... 

a livestock endectocides (Jayakumar et aI. 
1999). 

Some members of thIs class of drugs have 
teratogenic and embryotoxtc effects In animal 
species. Rats giVen ivermectin dUring the ear
ly stage of pregnancy revealed death.. .. In em
bryos and teratogenic changes in the foeti of 
the treated rat'> during the late stagc of prcg~ 
naney (Tuchman~Duple.l •• 1975; and All et 
aI •• 1988}, Subcutaneous administration of 
the therapeutic dose of Iverrnectin, gtven pre
nataL provoked a high incidence of neonatal 
mort..'l11ty coupled Wlth a marked retardation 
in their growth (Foul. 1986 and La.u.ltu et 
at., 1989}. Ahamectin prodUCed cleft palate tn 
the offspring of treated mlee and rabbits, but 
only at doses that were also toxic to the moth
ers {Lanka. and Gordon. 1989}. 

So the pul1'OSC of the present sludy was to 

evaluate the effect of dorameetln on the incl
dence of genetic alteration 1n female rats and 
their teratogentc effecl in embryos of treated 
dams_ 

2. MATERIALS AND METHODS 
2.1. Drug: 
Dectomax: {Pfizer inc,. New York, NY, USA) 

25-cyclohexyl ·5-0~demethyl -25-de {l~ 

methyl propyl) avermectm Ala. Each vial con~ 

tatns the equivalent of one gram semi·
synthetie doramectin, Dectomax 1s a sterile 
1 % injectable solution of dorameetln In a ses~ 
arne oU·cfuyl oleate (90:10 v/v) vehicle, For 
preparatlon of rat dose, the drug diluted in 
sesame olt Dectomax Is admlntstered to cattle 
at a dose rate of 0.2 mg/kg b,wt., The rat 
dose; 5 ug/200gm was determined acx:ording 
to paget and BarIle. (1964). 

Mansoura. Vet. Med. J. 
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2.2. ExperImental design : 

The effects of doramectln on foetal develop
ment were investigated on thtrty Mature fe

male albino rats, using fifteen mature male al" 

bino rats for mating, animals were kept under 
hyg,lenlC condtUons housed tn metal cages. 
fed on a balanced ration and watered ad
Jlhidum. They were accommodated to the la

boratory conditions for two weeks before ex

perimentaUon. 

Dally vaginal smears were examined and 
the female proved to be tn oestms was paired 
with a male 1n a separate cage. In the follow
Ing morning a vaginal smear was taken to ver
ify the first day of gestation. Presence of 
spemlS in the obtained vaginal smear indi· 
cates zero day of gestation (BareeD.ona et aI., 
1977). Pregnancy was confirmed by micro
scOPiC examination of vaginal smears, pres
ence of pennenant dlocstms IndIcated preg
nancy. Body wetght was recorded and 
prominent increases werc observed chiefly af· 

ter ten days from the expected day of preg· 
nancy (Caben. 1966). The pregnant rats were 
dMded Into three equal groups each of ten, 

Group I : received sesa.me Oil subcutane
ously, at 6th day of gestation as a control 
group. 

Group II : received therapenUc dose of dor· 
amcctin 0.2 mg/kg b.wt subcutaneously, at 

6th day of gestation. 
Group m : received double dose of dora

rnectin 0.4 rIIg/kg b,wt subcutaneously. at 
6th day of gestation. 

DoramecUn was Injected at 6th day of ges
tation period durtng which the organs are 
more sensItive to the effect of the toxic sub
stances (heD. 1982). The possible effeets of 
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the therapeutic dose and the double dose of 

doramecUn on developing foeti were evaluated 
by morphologteal, viseeral, skeletal. and eyto

genic exanunation. 

Effects of doramet:tfll on neonates dur~ 
Ing .... kIJng period : 

Determination of the chroml)Somal abrrea

ttons In neonates naturally delivered from 

pregnant rat adminIstered therapeutie regi
men of dorameetin; 0.2 mg/kg B.wt. subcuta
neously. The expennint was studied on fif~ 

teen. 3-4 month old, female albino rats and 

seven, 4-5month old, male albino rats. 

After deteeUon of pregnancy, the pregnant 
rats were dlvtded into three equal groups of 
each five . 

The first group received sesame oU sulxu

taueousty, at the day of parturition as a d)n" 
trol group, 

The second group receIved therapeutic 

dose of doramecttn 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, aU pregnant 
females from each group were sacrificed. the 

utertne homes were opened and The number 

of Implantation and resorptton sites were 
counted as described by (ltopf and Salew8fd, 
1964). 

11te number of Uve and dead foeti, foetal 
body weight and foetal cn)wn-rump length 
were recorded, The foeU were examined for 

MQll$()ura. Vet. Med. J. 
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any gross external malformations. Pre and 

post~impJantation deaths were caleulated ac
eording to Haye. (1988). Foetl preserved in 

8<>uln's fixative were rinsed v.1th cold water 
and examined grossly. Stalned skeletons Vlith 

al1zarln red stain were examined by a hand 

lens Jor any abnormalities In shape or size or 
absence of bones. 

2.4.Chromosome }»"epuatlon 
It was canied out according to (YoeJda and 

Amano. 1965). cokhlclne's solution; 0,5% 

was tntramuscularly Injected at a dose of 

0.25% ml/lOOgm B.wt Into rat groups before 

saerilleed by nInety mlnutes In order to in, 

crease the mitotic ceU number. Chromosomes 

were staIned by Giemsa stain according to 
Geneat and Auger (1963). then were exam
Ined under the maximum magnification using 

the oUlmmerston lens for details, 

2.5. atatloti ........ yols: 
Data analyses were performed With statisti

cal software program (SPSSl (ANOVA) .. The 
mean values and standard deVlatJon for each 
assessed variable were calculated, 

RESULts 
I. E1feels on devdoplng foetl ; 
The :mean values of the dIfferent teratogen

Ic variables are tabulated In Table (1) and r'lg" 
ures (1-3), The results showed that the ad

mto.1stratlon of the therapeutic dose of 
dOnuneeUn at 6 th day of gestation period 

evoked inslgnUlcant increase in foetal resorp' 
tion rate. While dams adrnlnlstrated double 
dose of doramectln at 6 th day of gestation pe~ 
riod displayed a sIgnificant Increase In foetal 
resorpUon rat, verSUs the control group. The 
obtained data clearly demonstrate that the 
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double dose of doramectln provoked InsIgnifi
cant decrease In the mean values of the viable 
foeU. Where the therapeutic dose elicHed In
significant changes in the mean values of the 
\1able foeti, crunpared With the control group. 
Dams given the therapeutic dose of doramec
tin at 6th day of gestaUon period showed In
signillcant increase In the mean values (If the 
dead lOeti, and the double dose displayed in
significant Increase in the mean values of the 
dead foeti, versus in the control group. Ad· 

ministration of the therapeutic dose and the 
double dose of doramecUn at 6th day of gesta
tion pertod evoked tnsignHleant changes In 
the mean values or pre-Implantation post
implantatton death compared with the control 
group. 

2~ MOll'hologlca1 examtDatlon~ 
The obtained data dearly demonstrate that 

the thcrapeuUc dose of doramectin tnduced 
insignlfteant changes in the mean values of 
the body weJght and foetal erown~rump length 
of the obtaIned foeti, but the double dose In

duced a signtftcant decrease tn the mean val
ues of the body weight and foetal erown~rump 
length of the obtained foeti compared With the 
control group. 

2~ Visceral exam1natlon:-

foeti obtained from the treated and control 
groups were kept In BouIn's solution. Subcu· 
taneous Injection Qf the dQuble dose of dora· 
mectJ.n elicited VIsceral abnormaliUes eVI

denced by hemorrhage 1n the braIn. 
thickening of the ventr1cular wall of the heari~ 
and sUght unilateral or bUateral widening of 
the renal pelvts, but therapeutic dose evoked 
slight abnonnaliUes 1n kidney and heart 
rrable 2J and (figure 2J. 

Mansoura, Vet. Med. J. 
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3~ Skeletal examinatIon :-
Ail1.min red stained skeletons of the rat 

foeti obtained from all groups treated with 
both therapeutie or double dose of doramectin 
and control dams shov.1ng no skeletal malfor

mations (figure 2). 

n. cytogenetic effects, 
Da.ms:~ 

Chromosomal aberrations reeorded in 

pregnant rats injected With the therapeutic 
and double doses of doramectin at 6th day of 
gestaUon period were elearly demonstrated in 

Table (3) and Figures (3), Pregnant rats ad
ministered the therapeutlc dose of doramee" 
tin displayed 1nslgnJficant change in the 
mean values of totai chromosomal aberrations 
compared wJth the control group. The double 
dose of the drug elicited a hJghly sIgnificant 
increase (P<O.OO l) 1n the mean values of total 
chromosomal aberrations where the struebl
ral aberrations recorded were rlng chromo
somes, Chromaud and chromosomal breaks, 
gap. deletion, sticky chromosomes, end to end 
association, fragment and pulverized chromo· 
somes, in addttion to hypoploidy as numerical 
abnormalto/. 

Foeti :. 
Table (4} revealed the mean values of total 

chromosomal aberrations, to suckling neo
nates naturally dellvered from female rats giv
en therapeutic dose of doramectln at 6th day 
of gestation perlod (pre-pariurltionl and at J st 
day of parturition (post-parturition). Both 
groups evoked i.nslgnlficant change in the 
mean values of total chromosomal aberra
Uons, 12.05±O.50 with 2.4% and 1l.50±O,34 
With 2,2% respectively compared with, 
11,1±0.23 with 2% for the control group 
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DISCUSSION 
Doramectin, a new 'enrlectoclde effective 

against Jntesttnal round worms and external 
parasites. Based on anUnematodal actMty 

in vitro, and in laboratory models and tn cat~ 

tie, doramectin was selecte<:l as the best of a 
series of novel avennectins for development as 
a livestock endectocides (Jayakwnar et at., 
1999). 1n the present study the results 
showed that the administration of the thera

peutic dose of doramectln at 5th day of gesta
tion period evoked lnslgniflcant increase in 

foetal resorption rate, While dams adminis

trated double dose of doramectin at 6th day of 
gestation period dIsplayed a slgniflcant in

crease in foetat resorption rat. This resulis 
were 1n agreement With, (Tuchman-DupleBi6. 

197$; and All et at .. 19881 reported that, 

rats given lvermecUn during the early stage of 
pregnancy revealed deaths 1n embryos and te
ratogenic changes in the foeti of the treated 

rats during the late stage of pregnancy, Per
saud and Heuder80D (1969) proVided attrac

tive clues for foetal resorptlons. 'me authors 
reported that during the first twe1ve days of 

embryon1c development. <-'ertaln teratogenes 
may kill the embryo by damaging all or most 

of Its cells by preventing implantation of the 
blastocyst or by produeing severa! chromoso~ 
mal changes and consequently Its resorption, 

The obtained data clearly demonstrate that 
the therapeutic dose of doramecUn induced 

!nsfgnU1cant changes In the mean values of 
the body weight and the crown-rump length 
of the obtained foeti, but the double dose In
duced a signtOcant decrease In the mean val~ 

ues of the body weIght and thc erown··rump 
length of the obtalned foeU. It 1s a fact that 
the foetal body weight and the crown--rump 

lIIo,n.$oura, Vet, Ned.. J. 
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length falthfully echo the foetal development 
and neonatal mortal1ty coupled With the con
cept that ehromosomal abnQnnaUtles induced 

by many chemicals affect cellular DNA and 

consequently the foetal growth fLubeheuco. 
1970)' Given tili;s background, it Is tempting 

to suggest that the decreased foetal body 

weight and length is a forthright outcome of 
the chromosomal abnormalities reported In 

the present study. 

[n the present study, it has been shown 

that. tlle most frequently encountered dis

cerntble viscera! malformaUon 1n the foeti ob· 

tained from dams 1nJected With both thera~ 
peutie and double dose of the drug thickening 

of the ventrtcular wall of the heart and s11ght 
unIlateral or bUateral Widening of the renal 
pelvis, Our results were wee \\'ith Gad G. N., 
(1092) who documented that, the most fre

quenUy encountered discernible Internal mal
tOnnations in response to lvemleetln injection 
at a dose of 0,2 and 0,4 mgl kg 8.wt, were: 

cleft palate, thickening of the ventrjcular waH 

of the heart, haemorrhage around brain and 

dHatation of renal pelvis. 

In the present study pregnant rats admin~ 

istered the therapeutic dose of doramectln 
displayed insignUleant change In the mean 
values of total chromosomal aberrations com

pared 'With the control group, The double dose 
or the drug elICited a highly significant in~ 

erease tn the mean values of total chromoso, 
mal aberrations where the structural aberra
tions recorded were ring chromosomes. 
Chromatid and chromosomal breaks, gap. de
letion, sticky chromosomes, end to end as."!o" 
elation. fragment and pulverized chromo
somes. In addition to hypoploidy as numerical 
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abnomlallty. ThIs agree wJth (Gad G. N. 
1992) where found that. the therapeutic use 

of lvennectin injected subcutaneously on the 

Afansouro.. 'Vel:. Med. J. 
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organogenesIs period provoked chromosomal 
aberrations a marked prolongation of gesta
tion period up to 28 days. 
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(Al (B) 

(C) (D) 

Fig. (1) A) Uterus of a pregnant fat (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 resorptlon. C) Uterus of a pregnant rat 
given the double dose of doramectin showed early foetal 
resorptions. D) Uterus of a pregnant rat given the double 
dose. of doramectin Showed late foetal resorption. 

30 
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Fig. ( 2): 

(A) (8) 

(C) (D) 

A}Cross section in the bead of the rat foeti from dams given 
double dose of doramectln subcutaneously at 6th day of 
gestation period. Notice hemorrhage in the brain, B) Cross 
section in the kidney showing sligbt widening of the renal 
pelvis compared with a controt(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 doubIe dose of 
dorameetin injected subcutaneously at 6th day of gestation 
period showing normal complete skeleton as a control 
group (a). 

31 
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(a) (b) 

\-

(,) (d) 

( ,) (I) 

Figure (3): (a} Metapnase spread obtained from femur bone marrow culture of 
.:onlrol pregnant rat. (b) Metaphase spread obtained from ~ucldjng 
neO:lutes na~uraJ!y delheled fnjm female rats given therapel)llc dose 
siJowi(lg oormal cnrotl'.l)!,omal structure. (c) Metaphase spread of 
pregnant ral admintstered the double dose of showing ri(lg and 
sticky chromosQmes. (d) chromosome break and gap. (e) 
Pulverization. (f) chr·Jmosome break, deletion a(ld ~ticky 

chromos(lmes . 
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