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Abstract

Lipoxygenase (linoleate oxygen oxidoreductase) activity has
been measured in the presence and absence of micotine and rotenone

botanical insecticides.

Nicotine inhibits lipoxygenase enzyme with a time and concen-
tration dependent response with ISC value equal to 5 x 10_7 M
concentration. Lineweaver-Burk plot design shows that nicotine
inhibits lipoxygenase enzyme with a value of Km equal 0.66 M in
a non-competitive inhibition manner with a vmax equal 18.5 1M/mg

protein/min in the presence of 25 M of nicotine concentration.

Rotenone inhibits lipoxygenase enzyme in a dose dependent
way after a preincubation period between the enzyme protein and
rotenone with 150 value equal to 2 x 10—7 M concentration. Rote-
none inhibits lipoxygenase enzyme with non-competitive inhibition
manner with Km value of 0.66 UM and vmax 30 and 20 \M/mg protein/

min in absence and presence of 2.5 x 10~ M concentratien.

Specific and selective inhibitien of lipoxygenase enzyme by
nicotine and rotenone is useful not only as a tool for investi-
gating regulatory mechanism of lepkotriene biosynthesgis but also
as a new site of toxicological actjon of this group of imsecti-

cides.

Introduyction

Lipoxygenase [E.C. 1.13.11.12] linoleate oxygen oxidoreduc-

tase in a non-heam iron dioxygemase enzyme that catplygzes the
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dation by molecular oxygen of certain polyunsaturated fatty
ds that contain cis—cis 1-4 pentadiene moiety such as linoleic

d to form the conjugation of cis-trans diene hydroperoxide
kin et al., 1977).

Much of the interest in lipoxygenase is due to its impor-

tance in the post harvest of many food products. Lipoxygenase
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also thought to be important in the formation of flavors of
y fruits and vegetables, i.e., cucumber, tomatoes, melons
(Dauillard and Bergesn, 1981),

This enzyme is involved in the formation of a biradical from
oleate and oxygen oy the surface of the enzyme (Tappel et al.,
3). Inhibition of lipoxygenase enzyme (Baumann et al., 1980)
nicotine, rotenone, or any other inhibitor will initiate the

e radical chain reaction in the biological system (Vliegenthart

Veldink, 1982). This will be associted with an increase of

several deleterious effects in animals and plants including tumor
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wth (Borg, 1970), cancer (Fridovich, 1976 and Cohen, 1978),
ral disorders and inflamation effect (Siegel et 21., 1980).

The present study was undertaken to investigate lipoxygenase
E new target for the toxjcity of nicotine and rotenone insecti-
s

.

Materials and Methods

Linoleic acid (highly pure) provided by Sigma was used to
pare sodium lincleste by using 70 mg of linoleic acid with an
al weight of Tween-20, both were added to C,~free water, The
ture was homegenized avoiding zir bubbles, <hen measured and
ivalent amount of 0.5 N NaOH was added and the total volume

e up to 25 ml by distilled water. The total volume was divided
p 1-2 ml portions in swmall screw-cap vials, flushed with

regen before closing and were kept frozen until wsed.

Nicotine, chemically pure was supplied by Merck, and rotencne

n pure sample was provided by EPA, USA.




Lipoxygenase enzyme was prepared from Soya beans according
to Christopher et. al. (1972) method.

Enzyme assay was carried out at 25°C in quartz cuvette with
1 em light path. The assay mixture contained (3-x) ml of tris
buffer pH 8.0, 20 yul of sodium linoleate substrate and x ml of
enzyme. After each addition, the mixture was stirred with a few
strokes of plastic puddler. Absorption at 234 nm was recorded
and the reaction rate was determined from the slope of the straight
line portion of the curve. One unit of lipoxygenase is defined as
a8 quantity of enzyme that generate one mole of conjugated dieme
per min under standard conditions. The extiniction coefficient
for the linoleic acid product at 234 om is 2.5 x 104 (Axelrod et
al., 1981). Protein content was determined by the Hartree method
(1972).

Results and Discussions

The inhibition of lipoxygenase activity by nicotine or rote-
none insecticides was determined under the condition of varying
8 to5x107 4, Fig. (1).

Also the effect of preincubation period from simultaneously addi-

concentrations ranging from 2.5 x 10~

tion until reaching the zero order reaction level of inhibition
was shown in Fig. (2). It is clear from the obtained data that,
the inhibition increased with increasing nicotine or rotenone
concentrations with I values equal 5 x 107" M and 2 x 1077 M,
respectively. Beside the inhibition of lipoxygenase activity was
time dependent reaching its maximum inhibition after 30 min of
preincubation period. Fig. (3), demonstrates the Lineweaver-Burk
plot for lipoxygenase activity at differeat substrate concentra-
tions in the absence and presence of 25 yM of nicotine (cause 443

inhibition) and rotenone (cause 38.5% inhibition) as inhibitors.

The data in Fig., (3) indicates that nicotine and rotenone
inhibit the lipecxygenase enzyme by one Km value which is equal to
0.66 WM. The data indicates that nicotine or rotenone inhibits

the lipoxygenase enzyme by a non-competitively. This inhibition
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effect may be due to blocking the oxidation of linoleic or by
retarding the biradical produc: which is formed on the surface
of the enzyme by accepting an electron from rotenone and forming

8207 instead of formation of hydroperoxy-linoleate.

The data alsc shows that inhibition potential of rotenone
is more than nicotine as clearly shown from the Vmax calculations
of lipoxygenase, Initial Vmax was 30 1M/mg protein/min and then
it become 20 \M/mg protein/min in presence of 25 UM of rotenone
and 18.5 M/mg protein/min in the presence of 25 M nicotine con-

centration respectively.

The present study is the first one in reporting the inhibi-
tiom of lipoxygenase enzyme by the insecticides, nicotine and
rotenone. Rotercne is known to interfere with the respiratory
chain by blocking the coupled oxidation of NADH2 and reduction
of cytochrome-b on the pyruvate side. On the other hand nicotine
is 8 non-persistent, non-systemic contact insecticide. It is a
aerve poison absorbed dermally or through inhalation, Cigarette
smoking is known to be a major health risk for the development
of cardiovascular diseases and pulmonary emphavsema. The bio-
chemical mechanism by which smoking contributes to the genesis
of these disorders are still incompletely understood. Recently,
Mobley et al. (1987) reported that, the synthesis of 5-HETE

(monohydrox e ¢

:2retranoic acid) and leukotriene BA was selec-
tively inhibited by cigarette smoke exposure, whereas the forma-

tion of prostagiandin EZ and thrombeoxane B2 remained unchanged,

Prostaglandins, prostacyclin and thromboxane are products
of the cyclooxygenase pathway, whereas leukotrienes are metabo-
lites of the lipoxygenase pathway. These metabclites prossess
vascoactive, bronchoactive, chemotzctic and immunoregulatory
properties and are implicated in meintaining vascular homeostasis,
smooth muscle function, airway tones and inflammatory responses
in the paimonary system (Hammarastrom, 1983; Martin et al., 1984),
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Fig. (3). Line-weaver-Burk Plot for 1/v versus 1/[S} of lipoxygenase

activity in absence (.) and presence of 25 yM of nicotine
e) and rotenone (o).




This study suggests that, the inhibition of lipoxygenase
enzyme by cigarette smoking may be due to the impact of its

nicotine content,
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