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ABSTRACT

The two sesquilerpene-1actones, ambrosin anddamsin which are tte ma:oi ,componentg in thecthanoi exatract of pameeluro F,lant of(Ambr_osia mcri tirna J ?"a no""vpo I (iseEquiierp"ne 
)nalural ly exist jn cotton plont, ;;;; teste,lagainet of AChE activity,The 

"n"yrn"-*u" prep._ared, from house !.lr:" Mi,sca. Aor""ii"i Is .,,rei Is-c rhelg pisaEa (tuuieril-Grrestria i sna i is .The ef fects of-th,a three compounds on the €n-_zyme from both sources w€re varied. So Lhal,wher.eas gose ypoi gtimutate t.he enzyme acI rvi_t,y from both solu-ces, the two :geEquiterpsns-.iactones extractercr from 
-Jir."iEEa 

, inhillitec't,ho enayme ae 
!, i vi ty f rom 

-f,ou"" 
:f I i es ,Howuver ,the suscept ibi I i t;y of 

- 
[fr" enzyms act j vi lyfrom snails towards th; two sssquiter.pen-iaclones w€re d.if t,erent.S;, alttrough ambrosrnstill rnhibit. the enzynne 
-ectiv:ity 

from thisrso,"*"c€ as wel I aE the houee lltiee-, -Jamsin
ghowed a stimulatory eiiect sirni lar to thatrlf gosgypoI .On the other irind, aI though ambro_isin inhrjbired rhe acrivity of 

'thra 
;;t;;'fromholh sources, kinet j,c iniivsis of, the inhibit_,:lon ehowed differ,ant inir:ti,;ion rnechaniEms ofth* both cac$s. lilrre ,u""i[u w€re discussed interme of the chem:ical st.ructure of the t,hrreecornFqunds t_esLed arid, of lhe possible varrat_i,on of the enzyme from tfre 

-two 
sour.ces usedj n the study.
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I NTRODUCTI ON

lmbrosia mariLima(Damssissa) is an annlr&I her-
baceous plant wide Iy distribuLed t.hrough out
the Midi,terranean ::egion. The dried piant has
a characteristica I 1y disagreeable odor and
v€ry biLter. It has been tested as mcl iuscic.i-
de f cr the control of snai is { Stre:ri f et a!
i962).Othors hava r:eed DamssisEa as ,3 larv:.,:-
i de and puF i c ide aga i nst . Anophe 1 es :li:'|€-fge-og_i s
mosquiLo {El-$*wy gi. ai 1.986).Tnesa investig-
ators have showed the abi i ity of t.li:is plant
in torms' of bioiog.ical controi o,i aclr.ri t nos{t-
uiioes. Chemical :investigati,on of i.l:i"s pialrL
leci to the rdenti.fication c'f twc n:e.ii;:r compo*
n,lg arnbros:i n and dams: n as segqr.J i L.erpene-
lectones (&bu-Shady and Sione i953 ]. In t"l're
p,i'eeenl study we used lire*e two r:crnFouncis
c,cmpared Lr: another kncwn sesqriiterprt:ne Eossr-ypol (gtipanovic et ai L87'7 )'ca tpsf- rhase
piant c$mpon€nts would have exeri thr:re physl-
j,rIoEi,:+p-.i effecf [hr-ouEh t,he effee.'t on Lhe
chcl ir*r'gic systern of the ent l:-p pests $r
whethrer they wauld have ancr:l'res' phys"iclogical
e:f f ect . Theref ore AChg prepai'alions t;,'$ra obt a*
ined f.t'om house f lies as en inse'it, ${:r:rce arrd
!$:'restrial sn*ils{Radw*n et ai, 19t}L" res'-ll.t.e
rndicata thal t"hess cor*prtui':ds ?:&",re * div€,rsis
ei:fecls.on t.he €nz'y'me f,:-om bsth reGLiJ'#a. i'3eve'r'
lhe less,avaiuation these eff,.;cts :irr lerms c,f
the phyeiological act ian ,:f ihrg p, nnt needs
more invegtigation.

MATERI.ILS AND UETTIODS

i- Chemicals

Ambrosin and damsin(C.=H*.O." Cn.:rFtrzaCi.)were a
9i.f t from prof .Nabi1 Abdel Saia:n,Fhar':nacosno-
s)' Depertment"Faculty of Phannecy &1ax. Univ.
Egypt. GogsypoI, technicai grade r,lae ebtaineci
from Signa Company.All cther chemical reagen-
ter were aiso purchused frcn Sisn& Company"
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i\) Snai1s, T&eba il3-E"gllg {I4uler)x,ere coilecLedfrsm citrus trees in Facult:r of AEricult.urefarm, Abees, Aioxeiilrd,ria.
El) l{ouee f i i esll(r-rsil;a 

. dorregll Lc_s } were recred. i ntoxicological t"niii."rffiTesrticide ci-remrnervAlex.Univ.

3- Enzyine preparat, jrons

AduLt house fly hecrd capsuIes,moIIusca headsand muscular fcote w6re callectecl as describ_
:'C (Redwan eg gL 1991) anA homogenized, for. 30srBC in jce cold 100 mM phosphat; Uuiiar-at pH7 .4, . Homosenates were Luntri fuged at 10,000xttr for 30 min at 4 C.'. Debris Here discarded,ancl gupernalants wgre saved. as source for theenzyme iaaaya.

4 *Assay of acetylrchol inesterase (AChE)activity and inlnjbition:
- -..':---ALn$ actrvity was ussayed in l:he above des,cr_ibed Eupernatsr'lt.s using Acetyl thiochol ine.:r*dide (ASChI ias Bulrrrsr-ratu . rr^u reaction mixtu-r'& csnt,ajnerJ 10tmM phc,1,{ph&t.a buffer pFi ;.4,,5rrll ASChI ar:ci .F rTC,{ DTNB i j,Sr_aithjc,_bi'_(Z_
nrtrobenzoic ecid) I . The reaction was startedh)' adding AChE( 100 ug) f or'min incubat ion time
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'Tab1e ( 1) Effect
Damsin )
snai I s.

of Sesquiterpene
on AChE isolated

Lactone (Ambrosin and
from house flies and

Enzyme .Acti.vity as Z of Contrc,l
Conr:.
t ult.l bouse fl.ies

A' D*
snails

A* D*

0.t|

l0
15
20
25
30

100 .0
69"1
57.1
41.9
38 .9
36 .3
33 .0

100.0
?1.1
69.0
:i8 .2
4, 1.0
4, 1.0
41.0

100
70
64
60
49
43
39

100
r01
108
138
138
138
137

I
A*:
t'\ .

Ambrosin
Damsin"

Tablre (2) Effect of
flies aad

gossypol on AChE isolated from bousesnail s

Conc,,
I ult]

Enzyme Ar:tivi.ly as I r:f Cont{gf

house f 1:ies sanils

0.0
5
10
IJ
20
25
30

100
115
1IJ
t22
L27
t24
L24

100"0
148.0
140 .0
136 "0
135"0
1?1"CI
r10.0

Control activity was Z.f6 O.D6 O.D at 4l2rlalrlry, protein/min
at 412nm/rng protein/min andfor house fly and anail.
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and wi I I bo produc€ t,hiochol ine todide which
ir: delerrnined colorlmetrical Iy aL 4L? rim

iilllman gl El 1961).Assessern€n[ of the enzyne
i rrhibi t, i on by lhe b,ested compouniis ,rrnbros i no ,

domsin and g$sBypoL wilre conduct,ed by Eddir:q
different concentrat,ions o lhese c;ompounds
trl lhe enzymaiic raar;Lion mixt,ures r:ont,ained
$ume concentration of +"he s{ip€rnalant, protein
(;[ChE) and different concentraticne of the
substrate ranged from 50 500 ut'l with and
without fixed concentraticn of ambrosln(10uM)
The typa sf inhibitisn was determined using
I ineweaver-Burk mcthod ( 1,934) .

RESULTSI AND DISCUSSION

The dala in table{l)shows lhat t,he lwo sesqu-
iLerpene - lactoneg , compounds ambroein and
d,rrrngln , can inhibit the AChE act;ivity of lhe
h,cueE f ly proparationg, . Howevar t.he ef f ect of
llhese Lwo compounds on simi Iar pr€parat,ions
f:rom gnailg were vqried.So, whereae, ambrosin
etil I inhibit, suchr activity, damgin f ai Ied
tr) inhibit the 6nzym€ activity in lhie caE6,
and hisher concentrationd (10 - 30 r.rl{) showed
s'[imulation.
EI-Sawy el g,l(1985)found that the dry damesi-
sr3a plant preparations have lethal effects on
brclharzia snaiIs ae ltelI aE larvae and pupae
of Anophaleg eharqqqai.e in the laboratory.
Analyeig of the ethanol axtract of t,hese pre-
prxrationg sholred that the Lwo cornpounds used
irn lhe presont study, ambrosin and damsin are
m'rjor componentg of tha damesiesa extract.
Gr3aeypol , another sesquiterPene whrich exiEt in
c'ef Lon plants (Sherby , L979 ) showed eimi Iar
effects on the onzyme activity of both pr€pa-
rations to tha! of damsin on Lhe preparation
f:rom snails.Conccntrotions of gosaypol betwen
(5 to 30 u!,1) showed, stimulation of Ehe enzymb
activity.The sanla range of concontration from
ambv'osin was inhibiLory to the enzyme activi-
ty from bor,ir sourcs.Damsln affect was similar
f,o anbroein in the case of house flies and to

81



Abo-{ieda & E}-Saad'

Table (]): Parameters oi inbibltory type of ambrcsi'n aod

ICSO oi-oifrer cUeaicals on house fly an'c snail
ac6tYlchol inesterase ( ACbE )'

Value

bouse fIY snail
ACbE ACbE

Parameter

vnejr ( O. Dl4 1 2/ry/nin)
vrr. T'(O.D4t2/e/oin)
Ko (til-t) t
K' am (d{-')
Ki (Bt)

IC56 values

a&obin
dami.n
g0€slp6)1

0.16? c.33

0.05

Q.277

o.22

0.059

0.?14 0.04

4 '27 ztl

t2 r$l 19 uM

22 $4

@llcelstratfon id{l

Fis(1): F€lation betse€n 19c qlP-cgllrstian of
sequiterpenes and t-irlribition on hoqrse

fl'Y arld sail AGIE'
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Abo-9eda & El-Saad'

Jossypo1 rn the c'ase of snaiI Preparatlons
Ttre di f f erence rn chemica I slructure belween
gossypoi and the Lwo sesguiterpena *lactones
ie apparenl and can be thoughL *f as baaes
for their differential effects on ;he enzvm€
activity However, lhe differencee beLseen Lhe
Ewo sesqui LerPene--lastoneg, are not tlrel much '

chemicai studies of these Lwo eurnFound's bv
Abo-Shadv and Soi rre 1953 ' sumrnar i ztl* di f f ere-
nc€g in lhe Pogsisgi.ons of ambrosrn structure
of a conjugaLed carbonvl grouF ' t'his dif f ere-
nce in structure can be seen in their deffar-'
ont effect on Lhe enzyme from hoth sourg€g '
which may predict a role for auch pf;ructure
in the enzvmE inhibition'Figure(1)showes Icge'
values of anbrosin and damsi"n fin lhe twc'
enuym€. TabIe (3) and figures (?" 13) indicate'
that the Lvpe of the enzv$e j'nhibit ion f ront
both sourcea bY' a fixed coneentration of
ambroein, ( t0 ull ) in the pres€nce of rraried;
concentraL iong cf subetr eLe iloncompel i t iva i rr
the qss€ of houser f iy Pr'#Fsr&[rons and uncom-'

Fat ji 3ve with sna,i i enz)1ne "Tliie di f f er"ence iri
f he lyP€ af, inhibit, iern maY l:* due, either Lcr

end,ogenous factors in t?ls preparations, $r tc!
an intrinsic diff,arEnces in t.he enzyme iteelf'
from both sourceg.In essen.ce the presEnt dator
shed some iisht on t"he possibie kriochemical
bases of biocidal effects of darreeigea plant'
on i nsects and srlai ls '
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tl!-ui.;r Cr- dr#rI{Yl g O+*rl r-Jl .Jil rr'
ts J H=*.+-Jl , $.,I:ril-q;;. +.3.i+i-l I

6Jl -LJl 49.. Jf -i**Jt ,!"r:+t*Il l+.t, I

*-'l=:51=:
la ta - r tl A=rr_r-$_Jl ,;:ri ,^". ---LJ I r I | _J6.:,
,:.t rIl r^Jl a. rrJ ,rLf -2g: r:rL-rl ,..' ll Cf
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-<,-t 

"-ts "r*3l.s.Jl uJti-Jt.r, aAr;,,-Jl
.rJ1--l a-l -lJl air 

'JLl 
eL !-^Jl

rrlr-i-Jl dr- ,r-fc' r:,Lr-Ji-*Jl .:l-b ;l -rA*,.-l
fJ.J.A-J|- .,J f;.[l-JI .zlJII uit+J f*JE€tJI

. tr*i'-*.Jl IrlAJI -rl cL::, 1 ,'r' ll .,Ji .l lt-
pl ri.-l Ot + t-l J!l *.-zLSu

t * 'u ,trJl .t O.'::ril-13*. .?..3.reqr*,i
dF d+ Crqlr-r+.Il 5 g'a*rl a-ll

OJI ,;rrt -y'9'el.a.,+r Yr-6 r:j,.* $Fl -!nij*",l I

!f-J tsYo.rJl ,r.rr,.yrtl Ll A " rl ,y' JiLi.a,.:di
.5.l 6i-Jl Oar-. I ,Jl I es L* g,;d-''--Jl
{r- j3;r""r-ll pr,;-:ll J. l--6":" taL.eJ i#l

r g-l i j*F*il
,j.,:1.tr.".-:.*li to6JF. {, lJ FVi "x*n*^*uJl $Jai
Crr:..r*F!l !l& ,#e oJar*,A*;, -,-**9"i** a-l *".5

. C*l;x$:db-*'*Jl A€-r*&"4 {tF* .#')
*,'q-t:.!l Jb,u.r*Jl ilE'rJa '&-i-;.r d:,:.k*r, Ld.6

irdJ'rl! uFJl, "''fLrl g-g-Ji er* r+o-+n*u'J! ,;i
I U1pJ^+ali 116 ''r
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