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ABSTRACT

Dietary soybean has been reported to possess many of health benefits. Soybe
antioxidants. The effect of soybean on paraquat-induced oxidative stress was investigated in rals. Fouf grons ¢

ans were found 1o contain poiential

f

male Albino rats were fed for two weeks the experimental diet which contained casein as control group anel stsybeat
dietary groups. Two groups of the treated rats were supplemented with 0.025% paraquat for induttion of aodative
stress. Soybean diet showed significant decrease in serum and hepatic Malondialdelyde (MDA ) as afi index 6f ligidd

roxidation and oxidative stress. Also there were significant decrease in total serum cholesternl atvd

griacylglyccro!s. Moreover, soybean diet showed an increase in blood glutathione peroxidase ¢ 1S
ghitathione (GSH) and catalase (CAT) levels, besides an inhibition of blood superoxide dismutase (%017)

, hepiatic

‘
Wi, the

present data confirmed that, dietary soybean affected the antioxidant status of the body and reducsd patacgust

induced oxidative stress,

INTRODUCTION

paraquat-1,1 ~dimethyl-4,4 -bipyridilium dichloride
(PO is widely used as herbicide.

" +

Several hundred cases of accidental or suicidal
fatalities from paraquat poisoning have been reported
during the past decade. Pathological changes observed
at outopsy are indicative damage to the lungs, liver and
kidneys; myocardities is may also present. The most
striking  pathological changes is a widespread
proliferation of fibroblastic cells in the lungs, an effect
that is not dependent on the route of administration.
The onset of respiratory symptoms and eventual death
by respiratory distress may be delayed for several
days'",

Paraquat produces oxidative stress and the
hiochemical mechanisms for this effect has been
proposed, it is believed that paraquat may undergoes
dingle electron cyclic reduction oxidation with
subsequent formation of superoxide anion radical
(0,), through reduction of molecular oxygen in a
reaction catalyzed by NADPH oxidase™.
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Proposed mechanism of paraquat-induced
pulmonary toxicity

Superoxide radical (O;) is nonenzymatically
transformed o singlet oxygen, which attacks
polyunsaturated lipids within cell membranes to form
lipid  hydroperoxides,  These  unstable  lipid
"Yd"'{*l’f‘oxidc in the presence of trace amounts of
ransition metal jons such as iron, are decomposed 1
e lipid-free radicals which lead to initiation of the
thain reactions in lipid-peroxidation cycle The free

fuhcals produced by paraquat can attack membrane

lipef leading to the destruction of alveolar cells.

A "’,',V?",“.’" of the space by fibroblasts, loss of pulmosary
esticity, and inefficient gas (O, CO:) exchange

s

Paraquat is still used in some 130 countrics atids
considered to be the one of the most speeifi
pulmonary toxicants known. A high maortality riee
encountered in poisonings. The sizns and syengAorns
include lethargy, hypoxia, dyspres. tachyrardis
hyperpnea, adipsia, diarthea, ataxia, hypereecitatilay
and convulsions. Necropsy of exposed anirals revrais
hemorrhagic and edematous lungs, pulmanary ftross
centrilobular  hepatic  necrosic  and  renal
necrosis. Lung weights increase significartly desprte

weight The sarne

e

tutnslar

marked losses in body
histopathologic picture of pulmanary lesons
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observed in mice, rats, dogs and hum
The ingestion of commercial parag.
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me course of y

is invariably fatal and runs a time
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weeks. The toxic effects of paraquat melsde mifia
irritation and bumning of mouth and throar, wevers
eirae

gastroenteritis, with esophageal and gastric fes
abdominal and substernal chest paint and Rl
stools. These effects leads to dyspnea, anduiz. opacT,
in the lungs scen in chest X-rays Progrescrve fhrons
coma and death also occurred. Mareover, paraguad
also induces multiorgan toxicity with recrafe damage
to the liver, kidneys, and myocardial msacle, zhaa

extensive hemorthagic incidents  thromghent D
body'”
In recent years, the importance of nasurally

occurring phytochemicals contamed Ry
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observed. Soybeans are major source of
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compounds called isoflavones which are mudest rad
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after ingestion to release gemisten and dostze
isolfavones can be metabolized by factera W form
isolfavone equol, which, have shown heath frosecs
idant progerties. Mareee

effects due to thewr antiot

other c¢ompounds with antovicarive capacyy o
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antioxidant effect of soybean constituents in paraquz

induced oxidative stress n rats.

MATERIALS AND METHODS
Materials: .

Soybean seeds was brought from the Agncqtlurfﬂ
research center Giza Egypt. The seeds were ‘dﬂCd n
water bath at 80°C for 15 min., and grinded into ﬁn‘.‘
powder. Paraquat was purchased from sigma chgmlcal
Co (ST. Louis, Mo). All other dictary constituents
were purchased from commercial sources.
Experimental designs:

Twenty growing 4-weeks old male Albino rats
weight (55-65 g) from the Animal House of Faculty of
Medicine, Zagazig University were. The rats were
allowed free access to water and the experimental diet
for 3 days to allow acclimation to these conditions.
The rats were housed individually in stainless steel
cage with 12h light/dark cycle at a temperature of 22-
25°C and relative humidity at 50-55%. These rats were
then divided into four groups (5 rats in each).

Group I: Control rats fed on control diet containing
casein as a nitrogen source.

Group 11: Rats fed on control diet containing casein
and paraquat (0.025%).

Group I1I: Rats fed on soybean powder which contain
soy protein (25%) as nitrogen sources.

Group 1V: Rats fed soy bean powder (25%) and
paraquat (0.025%).

The composition of the cxpcrimental diets are
shown in table (1) according to!'® and the treatment
was carried out for 2 weeks.

Table (1): Composition of the experimental diets.

ageln Casein Soybean
CGI + pgaltl]uat S(gl;;:lm + p:;nla{]’uat
Casein 20 20 - -
Soybean - - 25 25
Methionine| - - 0.33 0.33
Com oil 5 5 5 5
Corn starch| 43.67 43.67 39.45 39.43
Sucrose 21.83 21.83 20.72 20.72
Cellulose 5 5 5 5
Vilamin 1 ] i
|mix 1
Mi
mneral s 1 3 35 35
Paraquat - 0.025 - 0.025

The first day of treatment, eve i
| , every rat had been
8 gm of the experimental diet and then mcreasegcllvll;;

b day All rats dranic water aod [ty
{} 4 }',;'i'- el s
Biochemical Analysis: i &
neTiTnetital PEnion, The rag
a1 the end of the CXPETiTE=s 2 2, 10 £ty gy,
o 'r"‘ aioht. aneathetiZE4 WED f.l."‘.",ﬁ;..' sther ol
fasting & by ® ervical dislocation and the ’
7y G .
Caennley WETE in heparinized and o,
;““”"-"]‘Clj Ay thes. The h‘.’p?f&f:i’ll:d h;(/'.,: "
e pari o . maomn o =
"'f-n'ﬁw*’f a1 3500 rpm and the plasma was used ,,
centrlUg=a e = o mthrocytes  superonide  diamy,,
estimation O} b 2 idace (GS . 21
(500 and glutathione peronidase (GSH PX). In sair,
’ RBCs the s(){)”;»ras determined wsing 4,
. - o, N ’ " ;l'"l ~-v ~
method of Winteibourn . G[g&th.).;; pErOnidass
Coji-px was determined according o the method of
oonlia and Valentine™. We used GSH-PX and S0,
Kits which were provided from Randox. The nep
WIS : "
blood was zllowed for Th and centrifugeq

-

- ;r’ p
-'_v'ru‘?’.'."'! i el
coliected

washed

heperanized : T
a,ry,qq rpm for 15 min and the serum ob:tzn':ed was
used for estimation of lipid peroxidation

Malondialdelhyde (MIDA) usIng the method 2
described previously ™ and determination of serum
Triacylglycerols and total cholesterol. Triacylgivcerols
was determined according to the method of Fossati and
principle® and total cholesterol was determined
according to the method of Deeg and Zeigenohm"”.

Immediately after sacrificing rats, livers were
excised plotted free of adhering t?lood, washed with
cold saline. One portion of the liver (500 mg) was
homogenized in  1.15% KCl and wused for
determination of MDA according to the method of
uchinyama and Mihara"®. A second portion of the
liver was homogenized in M/15 phosphate buffer pH
7.0 and used for determination of catalase (Maehly and
Chance)’”. The third portion of liver was
homogenized in 3% ice cold metaphsphoric acid and
used for determination of GSH according to the
method of Baulter et al®®. The protein content of liver
was estimated by the method of Lawry et al.*"

Statistical analysis:

The data were checked, entered and analysed by
using SPSS version 11.0. Data were expressed as
means+SEM. ANOVA tests were used for comparison
and the least significant difference (LSD) were
calculated and P<0.05 was considered significant..

RESULTS

In view of our data (Table 2), following adminis-
tration of paraquat (group 1I), Malondialdehyde
(MDA) as an index of lipid peroxidation, was
significantly elevated in both serum and liver of this
group (P<0.001). Soybean supplementation (as 1o
group Il and 1V) caused a significant decrease 1
MDA levels compared with casein and paraquat fed
group (group 1) '

Also, there were significant increases in serum
total cholesterol and triacylglycerols with paraquat fed
rats (group 1I) and returned to normal levels Wi
soybean supplementation (P<0.001). In additior:
paraquat fed rats showed elevation of erythrocytes
SOD activities which returned to the normal values
with soybean feeding (group 111, IV).

In addition, there were inhibition and decreascs vl
both hepatic GSH and catalase activities with paraq!t
fed rats (as in group II). Soybean supplementaios
could restored to normal, and increased the levels 23
there two enzymes respectively as shown in OUf o8
Table (2) as in group 11l & 1V.
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rable (2): Effect of dietary soybean on serum and hepatic Malondialdehyde and blood total cholesterol,

riglycerides. superoxide dismutase, gluathione peroxid
indu'ccd oxidative stress in rats (Mean + SEM).

N . . s 1 '“"
ase and hepatic glutathione and calalase levels in paraqué

“(a) Significant difference from cascin control
(c) Significant difference from the coroesponding
P<0.001

DISCUSSION

Soy foods are recognized to contain potential
antioxidants. The antioxidants properties of soybean
have been studied by a number of experiments both in
vivo and in vitro®?%, Therefore the antioxidant
properties of soybean provides an additional
mechanism by which consumption of soy foods most
responsible  for many of the suggested health
benefits™”. Also in a series of previous studies, the
preventive effect of polyphenols constituents of
soybean on paraquat-induced oxidative stress using
these variables has been reported®¢®),

The antioxidant activity of soybean itself can
potentially be explained by its amino acid
composition, mainly soy peptides, L-Arginine which is
mostly abundant in soy protein than in Casein®.
Suetsuna et al.*”, investigated the antioxidative
activity of soybean hydrolysate and reported two soy
peptides with strong antioxiative activity. In addition,

histidine containing peptides from soybean has been
reported"”,

Many in vivo studies of the antioxidative effects of
soybean peptides and soy aminoacids against paraguat-
induced oxidative stress were carrid out. MDA was
measured as an indicator of lipid peroxidation and
OXidative stress. In our study, there were significant
Merease in both serum and hepatic MDA levels. In
addition, the antioxidant enzymatic defense systems
Were studied. The paraquat fed rats showed a
Significant  decrease in hepatic catalase, GSH and
Plasma GSH-px levels, however erythrocytes SOD
a5 elevated, These toxic effects of paraquat were
Proved  and  regulated  with  soybeans
“Upplementation. 1t was found that, the inhibition of

Cpatic catalase activity was due to liberation of
Superoxide anjong®?)

" Also the increase in SOD activity mi hthe due to
“eased absorption of cupper and zinc®*. It well
"OWn that both zine and copper are trace elements

stn:Ch are essential of cell function and act as

“ural elements in biological macromolecules.

Cascin Cascin + Soybean so‘ybcal:l'l-:
Gl paraquat Gl paraqus:
Gl GIV
[T-Serum MDA jmol 1.76£0.5 232406° 142£0.6" 1.680.4™
- Liver MDA nmol/g liver 55.7735.5 8141£63" | 5124225 | 6143159
3~ Serum total cholesterol mg/d] 87.376.3 112.28+8.9* 74.5243.5" 100.94+8 7%
—macylglyccrol mg/d] 80.62+4 4 96.4643 2* 50.67£5.8% 81 52412 2%
[5- Plasma SOD we.HB 210042739 240513.04° 1993+3.74"™ | 2110£50.99"*
6 Plasma GSH-PX w/g HIB 61.87+57 513442 5° 82.59+8 2" 74.7045.1°
- Liver GSH mg/gm liver 1.44+02 1.14+0.5° 1.70+0,3° 1.18+0.4°
8- Liver catalase wimg protein 3028.3342892 | 2198.16+2598" | 3388+37.4™ | 2604.60+512"

(b) Significant difference from casein + paraquat
group fed soybean and soybean with paraquat

Morcover, soybeans have potent hypacholesterolemic
activities besides lowering of triacylglycerol levels.
The exact mechanisms of regulating cholesterol
homeostasis  with soybeans was found to be
multifactorial and include, up regulating LDL-receptor
activity®, increasing fecal bile acid excretion,
ultering the bile acid synthesis and increased hepatic
cholesterol secretion®. Also soybeans has been
suppressed the convertion of linoleic acid to
arachidonic acid in rat liver, Also, the phytate content
in soybeans played a limited role in the cholesterol-
lowering effect®®,

Recently, it was found that, dietary soyprotein
isolate and isoflavones modulate hepatic  thyroid
hormone receptors in rats. The content of thyroid
receptors TRbetal protein present in the liver, was
markedly increased by dietary soyprotein in both sexes
compared with casein. So, the thyroid receptor
TRbetal may play a role in mediating  the
hypocholestero-lemic and lipid lowering actions of
soyproteins®”,

In conclusion: consumption of soybean appears to
be beneficially affecting and reducing paraquat
induced oxidative stress in rats. We can recommend
that we should consume whole foods containing
naturally occurring phytochemicals such as soybean,
in fact to ameliorate the oxidative status due to
contamination with some herbicides as paraquat.
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