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Abstrac'!

Lipoxygenase (linoleate oxygen oxidoreduct.a,se) activity has

been neasu:red in the presence and absence of ni.c.ot:ine and rotenone
botanical :insec t:icides .

Nicot:ine inhibits lipoxygenase enzyrne u:LthL a tine and concen-
a

tratiorn dependent response w.ith I5C va1ue equal. to 5 x l0-' M

concentrat:ion.. l.ineneaver-Burk plot design rihoUs that nicotine
inhibits l:Lpcxygr:nase enzyne rrith a value of (o, egual 0.66 pH in
6 oon-Conp.titivr: inhibiti.on nanner r,-ith a Vn_' 

"g*1 
18.5 fSl/ng

protei:n/nirr in the preseoce of 25 pM of nicotin.e conceltratior.

Rotenr)ne inhibits lipoxygenase enz)roe in a dose dependent

way af'ler a preincubation period betyeen,the en.zyne protein and

roteno:le v:lth IE/\ value equal- to 2 x l0-'M con.centration. Rote-)tJ
none i:rhib:lts lipoxygenase enzyBe with non-conpeti.tive ilbibition
nanner yith Kn value of 0.66 uM and V**.30 and 20 UM/ng protein/
nin in absr:nce and presence of. 2.5 x 10-' M colcentratign.

Specillic and selective inhibitign of liporygenas? enzyne by

nicotine and roternone i.s useful not only as a tool for ipvesti-
gating regrrlatorl' nechani.sn of legkotriene bi.osynthetiF but also
as a nev sjlte of toxicological actlon of this group of lnsecti-
ci des .

Introdrrc?l.o!

L:lpoxygenaser [E.C. f .i3.I1.12] ltnoleare orygpn oridoreduc-
tase in a rron-h,eaa ircn di,oxygeatse e&zyrne thnt cltfly3es the
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dation by nolecular oxygen of certain polyun$aturated fatty
ds that contain cr.s"cis l-4 pentadiene Dolety such as rinoleic
d to forn the conJugation of cis-trans dieae hyrlroperorl.de
in et al., 1977).

Much of the interr:st tn 1lpoxygenase is due to itc ilpor_
in the post harvc:st of nany food products,, lJ.porygenasc

thought to be J.oportant in the fornatiol of flavors of
fruits and vegetables, i.e., cucumber, toEatoes, rlos ...

(Dauillard and Bergesn, l98l).

This enzyne is inl'olved in the fornation oll a biradical fron
leate and oxygen oq the surface of the enzytrc (Tappel et a1.,
). Inhji.bition of l.ipoxygenase enzyme (Baunernn et a1., l9g0)
icotine, rotenone, .or any other inhibitor yi.1l initiate the
radical: chain reaqtion in the biological sy,sjss (Vliegeuthart

Veldi.nk,, 1982). This vill be associted rrittr ao increase of
ra1 deleterious eflects in anioals and plants including tunor
h (Borg, 1970), cancer (Fridovich, 1976 ancl Cohen, l97g),

al. disor:ders and irrflenarion effect (St.egel et g!., l9g0).

The present study was undertaken to investj.gate liporygenase
neld target for ther toxicity of nicotine andi rotenone insecti-

!-{arerial.s and Uethods

"':r.*oie j.r: aci.d {, h:rghi.y purelr provided by Srg,rra *as used co

al€ soClun lincieate try usi.ng 70 rig of Lilol-ej_i:: acid rdth an

i .",:i-ght. erf T'-een-20, bnth ,*erc adder.l i* 0.,-.f re,e .dater " liire:

u!€. ira$ noncgen!,zed a',toirl:-rig a:"r- bubrl.ers, :-lt.en neasured anil
valent asourrt of 0.5 l'; Na0i{ was adde.l and the, total voLune

irp to ii5 nl by drstilied water" The total voLune yas divided
1-2 nl pc,rtions irr snel1 screw-cap via1s, flushed dth

cgen befole closing and were kept.frozen u:ntil" used.

liicoL:n,e. chenjcally pure wae supiti.ed !:ir lvierck, and rctenone
pul:e saE!)1e uas pro'.'l.ied by .EFi , tlSA.
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Lipoxygenasc! enzyne Es prepared froo Soya beans according
to Christopher et al. (1972) oethod.

Enzyoe assa,' uas carried out at 25oC in qtrartz cruverte rith
l cn light path. The assay oirture conta:ined (3-x) nL of tris
buffer pH 8.0, 20 yl of sodiuo linoleate rsubstrate anrl x o1 of
enzyoe. After earch addition, the mirture yas stirred y.ith a feu
strokes of plastic pu,ildl.er. Absorption a'c 234.nrl uas recorded

and the reaction rate uas deternined fron the slope of the straight
line portion of the curve. One unit of l:ipoxygenase :is defined as

I quantity of enzyne that geDerate one n,rle of conjulgated diene
per Ein under sterndard conditions. The euti,niction,coefficient
for the linoleic acid product at 234 nu irs 2.5 x 10q (Axelrod et
a1 ., 1981). Protein content yas deterninrrd by the Ha:rtree rethod
(1972).

nesult8 anil lliscusaiou

The inhibitj.on of liporygenase sctlv:ity by nicot:ine or rote-
none insecticl.des uas deterBi.ned under this condition ,cf varying

concentrations ranging fron 2.5 r tO-8 to 5 r tO-5 U , Fig. (l).
Also the effect <lf preincubation period fron sinultaneously addi-
tion until reachJ.ng the zero order reaction level of i:nhibition
nas shorrn in Fig. (2). lt is clear froro lhe obtained dara that,
the inhibition increased uith increasing nicotine or r,otenone

concentrations vj.th fr,, values equal 5 x l0-7 M and 2,x l0-7 l.l,

respectivel-y. Berside the inhibition of 1lpoxygenase ,a,:tivity yas

time dependent reraching its oaxinun inhibition after 3rJ rnin of
preincubatiorr period. fig. (3), denonstr,ates the Lin,a.!.reaver.-Burk

plot for lipoxvgernase actiyity at differe:rt substrate r:oncentra-
tions in the absence ,rnd presence of 25 yl"t of nicotine (cause 442

inhibition) and roren,rne (cause 38.5X inh:i.birion) as l-rrhibitors.

The data, in Fig. (3) indlcates that nicotine and rotenone

inhj.blt the lipoxygenilse eDzyrne by one K, value which :Ls equal to
0.66 l,r,\1. The data indicates that nicotin(] or rotenone inhiblrs
the lipoxygenase enzlrue by a non-conpetitj.vely. This j.nhibition
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effect eay be due to blocking the oxi,jation oti ljnoleic or b1,

retandiag the biracical produc'. whlch i.s fo.rneci on the surface
of tbe enzyne by accepting an eler:tron from r(rt.enone and forning
I{ZO? inst,pad of forsation of hvdr<rperoxy._iinoleate.

'The 'lata a-rso sho;-s that inhibition poterLt:ia.1 ol rotenone
is are tlran ''ir:'tine as clearly s,l:own fron tlLe V,** calculatlons;
of li.porygeaase, Inirial Vr", rras 30 uXing pror-ein/rii-n and then
it becane ?0 u!,i,/ag proLeln,/nin in preselce ,f 25 uM of rotenone
aod L8-ir 1i'l,lug. piorein,/Tin in rhe presence of 2ri pri nicotine con-
ceniratio:l resper.c:ve1y.

The Ireserit s';udy is rhe f i::st one in repci.t.t i,ng the i.nhibi_
t.ioa of iJ.poxygernase enzyne by the insecticides, nicoti.ne and

'ot€E$se. Roler,one i.s; knbwn to interfe:-e with t,her respiratory
cluin by trlockir'g the coupied oxiclation of NADH, and reduction
cf cvtoch:oqe-b on ther pyruvaLe sicie. on the ,ot.her hand nicotrne
is a uon*parsisteirL, rron-systenic :onLact inse,:t.icide. It is a
!er?e r'oison abs,c'bed r1ermal1r' or through inha.rirtion. cigarette
snokilg is kno.r*n tr: be a najcr heaLth risk for the development
oi cardiovascular rliseases and pulrnonary enpha.rsena" The bio_
circnical eechai:i-sn by which snokinl3 conrrrbutes to thrr genesis
c{ lhese disorrlers a:-e sti}1 incom.:lete1y :rnde::st.od . Recently,
l4obLey et al. ,:1987) reporred that, the synther;:Ls of 5_HETE

{*roaohy.droxi:_,_i .rl: etranoic acid) itnd leukotri*ne B, was selec_
ti.tefT inhibitec bl cigarette smokt: exposure, vhereas the forma_
tio* of, pr'iBsragi,lndin Et and thronbcxane B, renrerined rrnchanged.

Prostaglandlns, prostacyclin :rnd thronboxane are products
of th- cyc.looxygenase pathnay, wher.eas leukotriernes ar.e netabo_
lites of tlre lipoxygenase parhhray. These metatrolites prossess
vascGctiy€, bronchoactive, chemote.ctic and innunoregulatory
properties and ar:e inplicated in neintaining vascu,lar homeostasis,
srcotb ursr:le Iu*ction, airway tones and inflarnrnatory responses
in rtre pai:ronary system (Hammarastroo, 1983; Martin et. a1., l9g4).
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ne-weaver-lJurk plot fot l/v. versus l/[Sj of li.poxl,generse
tivity in absence (.) and presence of 25 ulrl of niciotine

r) and roLeoone (o).
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This study uug8ests thatr the inhibition of ligoxygenase

enzyae by cigarette sooking Da) be due tc the inpact of its
nicotine content,,
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