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ABSTRACT 

Although carbamate pe5ticides are widely uscd. research nCL'i shown that they have 
various side effects. The aim of thLs study was therefore to i11vestigate rhe cytogenetic 

effects of Lannate on mice. Another aim of the study was to investigate the protective 
effect of otiue oil against the cytogenetic eJjects of Lannate. 36 Swiss albino mice were 
exposed to uarlnus concentmtions of wnnate. Larma{e and olive oil. or were kept as 

controls. J\ntmals were sampled at two dOCferent tunes (24 UJ1d 48 hrs). Lannate iIl­

creCL<;ed the rumtber of structural and numerical Chromosomal aberrations per celt On 

contrary. Lannate produced no effects 011 the rote of ceU diuLsion (mitotil: index) at et· 
cher 24 or 48 hrs. Moreouer. the use of olive oit gave promising results against Lannate 

toxicity as i1 significantly decreased the frequency of chromosomal aberratiOns. 

INTRODUCTION 
Carbamates are a member of large group of 

synthetic pesticldes that have been developed 
and used on a large scale over the last 50 
years. Several reports showed that sonle of 
these carbamates have many side effeets in­
cluding genetic damage and mutagenic effects 
(Mouc$ben- Dahmen et at .. 19S4). Mcthomyl 
is one of the most tOXlC methyl carbamate 
pesUcides. It 1$ a derivative of carbamic acid 
that has been wideJy marketed since 1967 un~ 
der the trade name (Lannate). Despite Us v.'ide 
application, Lannate Is classlfled by the Envi­
ronmcntll Protection Agency (EPA) as a re­
stricted use pesUcide (RUP) or a Highly Hazar­
danious cla8S (Fane et at, 2(02). The 
gcnoto:x:lctty of Lannate has been deseribed by 
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several studies. Some studIes showed that 
!..annate has genotoxlc effccts Including chro­
mosomal aberration and sIster chromattd ex· 
changes {Hemvathy and Krlahualtlurthy 
1987; Quintana ct at .• 1993; AmcJ' et at., 
1996 and Blevins et aI., 1997}. Lannate has 
bcen shown to have mutageniC actIon (Dean 

Blevins et al .• 1977; Hayes, 1982; Waters 
et at., 1982 and Wang et aI., 1998). Lannate 
has also becn demonstrated to have inhibitory 

effects demonstrated by law mitotic mdex 
{Quintana et aI., 1993l GcnotQXiC activit)" of 

!..annate may be due to the Inhlbtuon of some 
essential enzymes leading to DNA damage 
(RaImug and Rannug. 1984), alkalyting ac­
tivity (Quintana et aI., 1993) and formation 
of reactive oxygen sp~jes. On Other hand, 
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other studies showed that tannate has no 
genotoxlc or mutagenic action (WoJclecho'W1Jk 
et aI •• 1982 and Farrow .t aI .• 1984). Re· 

cent attention has focused on a number of 
non V1tamin antioxidant such as ollve oiL 

Olive oU is a prtme eomponent of the Medlter+ 
ranean diet. It has a protective function and 
many beneficIal effects including the protee­

tion agalnst ulcers, gastritis and eolon eancer 
(Bartoli et al •• 2000), These beneficial effect£. 
of olive 011 are thought to be related to Its anti­
oxidant and cyropotectlve effects (PompeUa. 
1997). 

The present study was therefore carried 
out to investigate the cytogeneuc effects of th·,: 
acute exposW"t! to Lannate on mice and th~!" 

possible protective effects of olive oll against 
Lannate tOxicity. 

MATERIALS AND METHODS 
Methomyl was obtal:ned from DuPont Co. 

U.S.A as a commercial preparation of "I.an~ 
nate 90 Sf'''. OlIve on was obtained from Ra­

fael Salgado· Spain (RSI 

36 Swiss albino rolee \Mus musculus) were 
obtained from experimental anlma! farm 1n 
Helwan and were used in this study. "flu:y 
were 8-10 weak old and weighted 20-25g at 
the beginning of thc expertmenL PeUeted ra­
tion and water were offered ad-Ubitum. Mice 
were diVIded into stx expenmentaJ groups "If 

six animals, Lannate Waf) injected intraperit;)~ 
nea!1y sImultaneously with a sIngle dose of 
olive all by gavage as shown in table (1). 

All anImals y.-ere injected Intaperltoneally 
with 1 mgt 1 ml of aquas solution of ooichldnes 
two hours before the time of the sacrtft.C'e 
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(Abou1~ Itla. 2002), Bone marrow prepara­
tions for the analysts of chromosome aberra" 
tions In metaphase cell were obtained by tech­
niques of GIrl et aI •• (UJ86). One hundred 
metaphases per arumal were analyzed in or­
der to detennlne the frequencies of chromoso­
mal aberration, The mitotic tndex In 3000 
cells per group was also analy.tC"£l. Statistteal 
analysis was done using one way analysts of 
variance by SPSS. Mitotte index was analyzed 
by Chi square analysis by M- state. 

RESULTS 
I. Chromo.oma1 i\bel1'lltione: 

1.1. Twenty tour hoUl'S (24 hra) treat~ 
meat: 

Means ± SE of total aberrant metaphase 
cells In the control (without any treatment 
and oUve oil group) and treated groups (1/10 

LD50. l/tO LDoo of Lannate ± olive 011, 1/5 
LD50 and 1/5 Woo of Lannate ± olIve 011) are 
present in table (2). The results showed that 
tilcrc was no sIgnificant dIfference between 
the two control groups {l2.00±1.53 and 
1 1. 67± 1.76 respectively). There was however 
a Sign1Hcant difference between the treated 
and the control groups, On the other hand, 
there was no significant difference between 
the group treated with lito LD50 of Lannate 

± olive on and 1/5 Woo of Lannate ± oll"e 011 
(30,33 :l Oc33 and 31.33 ± 0,88 respectively) 
while there was a sJgnillcant difference be­
tween the group trC'"dted with 1/10 LDSO of 
Lannate and 1/10 LD5Q of Lannate and olive 
on (32.67 ± 0.33 and 30.33 j: 0,33 respective­
ly). Moreover. there was a significant differ­
ence between the group treated with 1/5 
LDoo of Lannate and 1/5 L050 of tannate ± 
oUve oU (35,00 ± 1.45 and 31.33 ± 0.88 re w 

spectlvely), 'The different types of aberrations 
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of treated and control groups are presented In 
table 131 and figures (2·12). 

1-2. Forty elih' "ours (48 lin) tre •• • 
moat: 

Means ± SE of total aberrant cells of the 
two control groups and the treated groups for 
48 hrs are presented in table (4). The result 
showed that'there was a algnlfteant dIfference 
between the two control groups at one side 
and the treated groups at the other side, How­
ever, no Signtficant dlfTercnee was observed 
between two control groups. There was also 
no slgruficant difference between groups treat~ 
ed With l/lO LDso of Lannate ± olJve oU and 
groups treated with 1/5 LDso of Lannate ± 
olive on {32.67 ± 1.45 and 33.33 ± 0,33 re­
spectively}. However, there was a signiftcant 
difference between the groups treated With 1/ 

10 WSO of Lannate, ! / to WSO of Lannate ± 
olive oil (32.67 ± 1.45 and 29.33 ± 0.67 re· 
spectlvelyl. and between groups treated with 
1/5 Woo of Lannate. The 1/5 LD50 of Lan­

nate showed the highest mean for aberrant 
cells IM.57 ± 0.88). The data listed in table 
(5) tUustrate the most prominent type of chro· 
rnosomaa aberrations observed. 

D. lilltotl<: mdel:: 
D. 1. Twenty lo .... ho ..... (24 lin) treat· 

meat: 
Chi square values of the two control 

groups and treated groups showed that there 
were no stgnJtkant differences between the 
control and the treated groups (table 6 and n. 

D.2. Forty dflht h ...... (48 brol treat· 
ment: 

Chi square analysts showed that there 
were no Significant dHTerences between the 
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eontrol and the treated groups. 'I11ese results 
are presented In table (8 and 9). 

DISCUSSION 
The results of the acute exposure to Lan· 

nate tndleated that the acute treatment with 
Lannate for 24 and 48 hra caused a signifi­
cant lncrea.qe in the aberrations of chromo­
somes, The rcsults also 1IIustrated that olive 
on showed a protective effcct and decreased 
the occum::nce of chromosomal aberration, 
These findings agree with those of AlIen et 
al.. (1982) regarding ethyl carbamate and re· 
iated metabolite Vinyl carbamate both in Vivo 
and In Vitro. ADen et aI., (1982) found that 
ethyl carbamate caused an 1nerease in single 

chromatid exchanges (SeEs) in vivo only. On 
the other hand. vinyl carbamate Induced 
SeEs In Vivo and In VitrO. Similar results were 
obtained by DeBuysl and Vaulafebe'e. 
(1982) who showed that Lannate induced $is~ 
tel" chromatid exchanges in human lympho­
cytes cultures. Also WHO. (1986) obtained re­
sults agree With the present results on 
Chinese hamster ovary cells treated wiU1 pen­
omyl (a carbamate pestlctde) which lnt:!\lced 
sister chromatid exehangee and chroffiOfiOmaJ 
abnormalities. The results of ..... vatb7 and --1UtIlT. (1987) who found that Lan· 
nate 20 caused chromosomal .,t>erratlons on 
germ cells of mice at 24 hra aiJ'U also with 
findings of the present study. The results of 
Soderpalm·BenI4. and O1l.II ... , (19881 are 
also In accordance with the reported results 
on earbaryl In mammalian cells. The authors 
found that carbaryl induced chromosomal ab­
errations mainly aneuploidy through the dis­
turbance of spindle fibre. Mluy. (1990) stud· 
led the acute genotoxtc effect of Temlk and 
Carbofuran on bone marrow oCrat.. .. and found 
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U)a~ Tt:.mik and, Ga,rbQfuran induced nu­
mcneal and structural chromosomal aberra­
tions such as polyploidy. ring chromosome. 
end to end dis~tlon~· _ ;aUckiness. hypo~ 

plql~Y .aruLce~ornenc attenuation, The 'Je­
S1.IItf; ar;~, jll$O in a£cordapce wttil the, finding, 
of '@!Ilpton. ~ aL. (1993) whorepocted that. 
~~, jnduqed:. chro.maUIi 'lberr,aUon fre~ 

qU~IlC1e~ (fragm.ent and bridges) at four hrs !n 

V'cla ''aba. 

1-t~ pr~",ent tesJ-l1t.s,iUso-agree, wltil the re·· 

8ulJ,qf,AP>"".~ aL. (l1l96) who reponai thac 
LcyJrwtf; pa,L4sed_ml4Ximum -t:hromosomaJ ab-. 

eI'TiM1O.p.,,at ~th:biR after Inj~UoJl intraperttQo­

n""lllY,Jqmlce ami with those of Kevokordct,· 
e~J,.,.,-J"996) who )1oti~ that aldlMtQ tcar, 
b~tfi!j)eSUCidesl ,1nduc;ed ln~reases In til8-, 

~fNY of Sister, -<:hrPID<!.Ud .exchanges In ' 
cuJ~:JlUman lymphocytes at 24 -hrs. The 
r~l§·QI;jt4ls \fOfK anUl!6Q. \n an agreement 
wtlrnl~.Q( Top$.u.. etol .. 11911«1 .who.· 
fOU"J;q" Uiijt, m<U"-tiool 'carbamate ,pe;stlcld.es} b> 
d\W;Cd. -,di.rQmosomal abnormaittles 1n bone 

marrow- iceUs of -rats. On contrqry •. tJl~ae"n~, 

sult;!j.lli~~ wltb.Jt~e, obtained bY Wl\tct*" 
e.,!OI;..A~1I11W whl> r~pQrtedth.~L&tn()te ,""". 
n~/:t W.duce ,mu.tation J.nJlrosopJ;\lrih 
I.a. fIlelAl1~r" "This, dl5Qre'p;~nclcPc~ 

t!M>,_1M ~,.I.U1Q~ted·to speGles"'~,'""" 

r"ildl'" ,,~ ",,",,; ,.hrl"',; .. ,,>,fi "t ;-;u,;r. 'hJ 

dE !~'lil,';.",<,;";d'J h))j:r/i.! h.-,,;(;;,,) j"dr ;-,j.!:ril 

?!b 'Iff! d(l.unrfl tbrullj-'--,·,JH. '{LV';~l B.wl,"'n ' 

til" lOt:ttH,) .-':::H.fd .~".~lli <lh,fIJIW \0) ',:,,'1 _' '!'1 

iHlo .. H'li·,T )q J,J'i'U-· )(/,Ol"n ,;; :,jUJ' _11 0',/ 

1m!,.:) lJ,lh (I,;! j!,'·-'{!.li>111 ~hn<{i!), _JJ",':"',IHi:; 
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tipn'.and ,differences in experimental design, 
Manna et al •• (2002) reported tiJat extra "ir~ 

gln olive 011 had a protecttve effect against the 
cytQ\Q.1fic, .dled& of reactive- oxygen species tn 

human erythrocytes and OxidatIve"damages, 
Stmllarly. Itv_Uato et.al" .(2004l shoWed 
that oljye a,od extra vtrgln Qilve decreased the ' 
cbromosru;nalttlJ;lerratiQns, and ,a.bnprmal-·mel~:' 
aphases, induced by ,acl\re expQsur-e ,tQ, anti·, 

neqplMUc dflll! ctsplalin, 

! --From., the, "previOus 're~l\Ita it, could be re~ 
ported that Lannate, and/ or olive oU had no 
effec.lS on mlt.pUc index In ,the,Jlcuk':~sure 

treatmenL These -results 'ngree_:_witll. thuse -of 
FarrQiW,et-".i (19841 ~(i (ound,thaU .. ~ate. 
had OQ effects on lll1.toUc Index to -rats ex-' 
p08ed.tp2. 6, 20mgII<gB."" of Lannatefor 6, 
24 ilnd: 48·hf,!), On ~!)ntrary; these,results dls­
agret: '.witil the, r.esuUs' of Aa.hr7., (1990} . who 
reported,.' that Temlk and' Garoofuran de­
creJ18,ed the,percentage of cell under going mI- , 

tosjt\,al).d Qtd et AI .• ,(1993) .\WhoisboWed that 

carbrutuJlan,1nduted a < ~,ty~1e delay",SlnU-:, 

laLj;y.,~ et al.,·(a9lilll"\l!'llIIOO ;thaL, 

La.mate.hajLan.1nh/lJjtQJy <IIiI<lt!Il]l<llhtdlilOllli'l 
visIon demonstrated-,oy Jam,&W.totidIftidm:;,;bnI 

\ftcta Faba root at 4 hr$. These differences be­
tv.'een tile results may be:m&,tG \JJ1i!tentl!s 

be.tw.een(~liI'Of cella.: .,lii! ,~",.-;~ .. -i; .H 

");11 ~lj";b,.: ~"'U";"Jll; ll1' _,;!jP'-!l 

[,it" ~j ",~"i,,:! 'q!;,: ':i i, :h:t'}: ')11' j 

-1'n 'f 
Li:YI 
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Table (1): The experimental design of the acute exposure to Lannale (24 and 48h). 

r-~~-~ 

Group I Treatmen 

2 Olive oi 
.. .. 

3 ~nate 

r---4- I Lannale ~nd olive oil : 
" , lOmllkg . wI. 

... ~ .. 

I Time of I 
No. of 

I Dose , 
exposure/houn 

I 
animals. 

I I . 24 and 48 I 6 
, I 

I 10 mgl kg B.WI I 24 and 48 
, 

6 
I ... ---. 

, IIlO LD.IO 24 and 48 I 6 

24 and 48 6 

L 5~_ L~n.te I 
.. -~ .. ~~ .. -~ .. ---+-----I 

115 LD.1O and 

1 Omllkg.B. WI . l __ ~~,Lannate and olive oil I 
. ---L __ ~ 

24 and 48 6 

24 and 48 ;-"1 
__ L--~ ... '---J 

Table (2): Means of aberrant celts In animals received Latinate and/or olive oil after:U hI'S. 

Group 

Control 
r--::::-;;---:.,.---­

Olive oil 

e NO. Of 

animals/group , 

r 3 
, 

No. Qf examined 

cells/animal 

50 

Aberrant cells 

(m .. n.±SE) 

12.00± 1.53 

50 
--t--.. - .. -:-;;-;.,.--1 

11.67± 1.76 

. 32.67± 0.33' 
.-~----~~~~-~---~--~~--+.~~~~~ 
Lannate 1110 LD.!!o+ olive oil 30J3± O.33c 

__ 3_I 
3 50 

3 50 

1-·~O"L-an-n'ie--:-;IIC;:IO'"'LD" 

I---c;-"--:-~"-'--'--+ 
Lannale 115 LD,. 3 50 35.33± 1.45' 
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_._-
&M ..... ! ....-. -.-~. ... Q 

.~..u 

I."~ tJIOil~· l-ll<Olll' OEloll,~f -I.II-J~~- UlOol.':· ,-, I ,-
.. i .. ~ ... IUUj.U· i U1 .. U* -" .~ -

TabJe (4): Meatf5 of aberrant ceUs in anima/j' received tannate and/or olive oil after 481tr5. 

Group i animaWgroup 
~-~.-.-.. ----1----.-~.--

Control ~ J 
__ ~~ I, .. _) .~_. 

Olive oil 

No. of examinoo ,---Aberrant cells -I 
cells/animal I (means zSE) 
. ___ L_._._ . ..,,-. 

50 i 12,00± 0.58 

50 
,--

14JJ± 0,67 
I--__ '--___ -.J I 

1110 LD,. or Lannat.: 3 I 50 i 32.67± 1 45' 
I--~_~ __ -+I ____ --'-___ --'L-__ ~__I 

litO LD,.ofJ~.nn.te+ 3 + 50 '29 33±0.67' 

~~~~~::~::t~+_ -=~~=r- ~O==--LJ3~~3'_~ 
Means having different letters tire significantly dif'f'efeot at the level of P < OJ}S. 
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Table (6): Mitotic index (1ll.1) in animals rece,ived Lannate and lor olive oil after 24 hrs. 

r
-· --::--'--:;--:;---'---;-;-';--l 

Total No, of No. of I No. of non M.I 

i Group examined cells divided cells divided cells J 

I Control 3000 130 . 2870: 4.33 

r-""-;O~Iiv;-e-o-C;i1---i-' ·...;3"'00"'0--"-- 04-, 2866 I 4 4')"- ~ 
~~n-n-,;t;-iIlO-LD;"-! _'-~_'_30_00 124 l- 2876 _--f--;r.13-1 
i Lannale 1110 LD,.+ : 300;:;0--+--:-:12;-;6--1 2874 ~ 
" I 

--r-..".; ;:;:---1[--'-
2885 i 3.83 

L_~.olive ojl 1 . 
I Lannate liS LD.. 1---3"0"0"'0- 115 

: Lannate liS L~-300Q 
olive oil =~~_ 

125 2875 I 4.17 

Table (7): Chi square values of mitotic index in an;mtlls received lannate and lor olive oU 
afler U II". 
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Table (8): Mitotic index in animals received tannale andloro/ive oil a/ter48 !tn. 

i~-·Group 

I 

Table (9): Ch; square values a/mitotic index in animals received lannate and lor olive oil 
after 4S hrs. 

+ 
olive oil 
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Fig (1): Normal metaphases chromosomes of 
nrice bone marrow cells. 

Fig (3): Metaphase chrOtnoSOJl1CIJ of mice bone 
marrow cells after Lannate: treatment 
showing: hypoploidy. 

Ftg (5): Metaphase chromosomes of mice bone 
tnarro'W cells af'tcr Lannate treatment 
showing: chromosome fragment. 

Mansoura. Vet. Moo. J. 
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Fig (2): Metaphase chromosomes of mice bone 
marrow cells after Lannate In:atnlent 
showing potyploidy. 

FIg (4): Metapbase chroroosornea of mice bone 
lllIUTOW ¢ells after Lannate treatment 
mowing (a. (b): chromatid break and (c): 
deletion. 

Fig (6): Metaphase chromosomes of mice bone 
marrow cells after Lannate treatmatt 
showing (a)~ cbromosome fragment 
and fu): deletion. 

tltl 
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FIg (7): Metaphase chromosomes of ntice bone 
marrow cells after Lannait': trea:tment 
showing chromosome hreak. 

• 

• 

Fig (9): Metaphase chromosome& of mice hone 
marrow cells after Lannate m;atment 
showing (8): centromeric attenuation 
and (1)): gap . 

Fig (11): Metaphase ChtOIflOSOnteS of mice bone 
marrow cells aoo Lannate treatment 
showing ring chromosome. 

Mansoura.. Vet. Med. J. 

FIg (8): Metaphase chromosomes of mice bone 
marrow cells after Lannate treatment 
showing centric fusion translocation . 

• 
Fig (Hl): Metaphase chromosomes of mice bone 

marrow cells after Lannate treatment 
showing stickiness, 

Fig (12): Metapha.r;e chromosomes of ntice bone 
marrow eells BOO Lannate treatment 
showing chromosome break. 

67 
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