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ABSTRACT

The influence of feeding a diet without potatoes and diets containing 30 % of non-transgenic
or transgenic potatoes with overexpression of P 14-3-3 protein on antioxidant enzymes in blood
and oxidative degradation in brain was determined in growing rats. The increase of activity of
superoxide dismutase in blood and the concentration of 8-0x0-2’deoxyguanosine in brain tissue
was similar in animals fed on both potato diets, which indicates that it was not related to genetic
modification of tuber composition. The statistically significant differences in the investigated
parameters did not result from the changes in the composition of the genetically modified potatoes
caused by transgenesis.
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INTRODUCTION

Incorporation transgenic plants into a diet may be associated with risks resulting
from a change in the concentration of nutrients and biologically active substances.
Feeding rats a diet containing potatoes with overexpression of 14-3-3 protein
did not influence growth performance (Kosieradzka et al., 2004) but a response of
immunological system (Winnicka et al., 2001) was found. The aim of the present

* Supported by the State Committee for Scientific Research, Grant No. 3P06200925
! Corresponding author: e-mail: kosieradzka@delta.sggw.waw.pl



550  EFFECT OF TRANSGENIC POTATO TUBERS ON REDOX INDICES

study was to examine the influence of feeding potatoes with overexpression of
14-3-3 protein on selected parameters of redox status including the product of
oxidative DNA degradation in brain.

MATERIAL AND METHODS

The potato tubers of Solanum tuberosum L. cv. Desiree with increased
synthesis of 14-3-3 protein (Zuk et al., 2003) were obtained as in Part 1
(Kosieradzka et al., 2005).

Two isoproteinous casein diets containing 30% of dehydrated transgenic or
non-transgenic potatoes of the Desiree variety, and a control diet without potatoes,
were given to growing rats for four weeks as described by Kosieradzka et al.,
2005. At the end of the experiment the rats were fasted for 12 h and euthanized
by ketamine overdose, blood was sampled immediately from the heart, and brains
were removed and frozen (-70°C).

8-0x0-2’-deoxyguanosine (8-0x0-dG) was determined in brain tissue using a
Dionex HPLC with electrochemical (at 350 mV) and UV (at 254 nm) detectors
and a 250 x 4.6 mm Supelcosil LC-18-S column (Sum grain) and presented as
the number of 8-oxy-dG molecules per 10° of unmodified dG - 80dG/10°2dG
molecules (Foksinski at al., 2000). In blood serum, biochemical parameters:
glucose, albumin, total protein, Fe and Ca were determined using a Vitros DT
IT apparatus (Johnson and Johnson, USA). The activity of antioxidant enzymes
in erythrocytes, i.e. superoxide dismutase (SOD), glutathione peroxidase (GSH-
Px) and total antioxidant status in blood serum (TAS) using kits from Randox
Laboratories Ltd., were determined. SOD and GSH-Px activity was expressed
as units per gram or mg of haemoglobin (U/g Hb). The results were subjected to
statistical analysis by single-factor analysis of variance ANOVA and Duncan’s
range test, using the Statgraphic 4.1 Plus software package.

RESULTS AND DISCUSSION

Oxidative damage of DNA leads to the formation of 8-ox0-2’deoxyguanosine, an
adduct that occurs in DNA and causes mutagenesis (Helbock et al., 1998; Foksinski et
al., 2000). The brain is not highly enriched in antioxidant protective defenses (Floyd et
al., 2002) and is much more prone to peroxidation than the liver, kidney or muscle. A
statistically significant increase of the 8-oxo-dG concentration in the brain was found
in rats fed both transgenic and non-transgenic potatoes, as compared with control
animals fed a diet without potatoes (Table 1). This points to the effect of a compound
not related to genetic modification but specific for potatoes. In earlier experiments,
feeding potatoes with overexpression of 14-3-3 protein increased the activity of the
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oxidative burst of neutrophils in rats. Activation of phagocytic cells to release reactive
oxygen species (ROS) and pro-oxidant cytokines may consequently lead to oxidative
damage, including DNA oxidation. The prooxidative activity of potatoes found in the
present study may result from their relatively high content of Fe ions (Sugihara et
al., 1999) or from the presence of biologically active substances, e.g. glycoalkaloids
(Friedman et al., 2003). A tendency towards a higher Fe blood concentration was
found in rats fed potato diets (Table 1).

The superoxide dismutase activity in blood serum was also significantly
increased in rats fed both types of potatoes (Table 1).

Table 1. Antioxidant enzyme activities, concentration of selected biochemical parameters in
peripheral blood of rats, and concentration of 8-0x0-2’-deoxyguanosine in the brain tissue

Potato

Control - - SEM P
non-transgemc transgenlc

SOD', U/mg Hb 2,041 2338 225" 00905  0.0042
GSH-Px, U/g Hb 242.12 2624 24756 54200 0.1620
TAS’, mmol/L 0.856 1.025 0927 00420  0.4400
Glucose, mmol/L 931 9.43 10.02 04849  0.5571
Total protein, g/dL 59.5 59.0 57.0 1.8120  0.6001
Albumin, g/L 332 318 31.0 10770 03739
Globulin, g/L 263 272 26.0 09626  0.6658
Ca, pmol/L 2.56 258 2.53 0.0517  0.2500
Fe, umol/L 34.98 41.98 41.58 6.0633  0.6327
8-oxo-2’deoxyguanosine, 3 3¢41a 6.1543 B 6.8573 B 02905  0.0001

80dG/10°2dG
AB means with different superscripts are significantly different (P<0.01); 'SOD superoxide
dismutase; > GSH-Px glutathione peroxidase; *TAS total antioxidant status

The increase of SOD may be attributed to antioxidative substances such as
polyphenols or other compounds stimulating ROS formation. Polyphenols can
induce enzymes neutralizing active carcinogens and can increase the antioxidant
potential of the cell. Natural polyphenols in potato tubers may prevent oxidation
of cell lipids and not show the protective effect on DNA.

None of the biochemical blood parameters was affected by the presence or
type of potatoes in the diet (Table 1).

CONCLUSIONS

Feeding transgenic or non-transgenic potatoes affects the red-ox homeostasis
of growing rats in a similar way. As compared with the control diet, potatoes
increased both the antioxidant enzyme activity in blood and the concentration of
the product of oxidative DNA degradation in brain.
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STRESZCZENIE

Transgeniczne ziemniaki z nadekspresjg biatka 14-3-3 w diecie rosnacych szczuréw.
2. Wskazniki redox we krwi i mézgu

Okreslono wplyw zywienia szczurow dieta nie zawierajaca ziemniakow oraz dietami
zawierajacymi 30% ziemniakow transgenicznych z nadekspresja biatka 14-3-3 lub nietransgenicznych
nastan antyoksydacyjny i oksydatywna degeneracj¢ DNA tkanki mézgowej. Stwierdzono zwigkszong
aktywno$¢ dysmutazy ponadtlenkowej we krwi i koncentracj¢ 8-o0xo0-2’deoxyguanozyny w tkance
mozgowej szczuré6w otrzymujacych obydwa rodzaje ziemniakow. Statystycznie istotne réznice w
warto$ci ocenianych parametréw nie zalezaly od zmian w sktadzie bulw ziemniakow genetycznie
modyfikowanych wywotanych transgeneza





