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Abstract: This study was conducted on sixty Sprague Dawley strain male rats and weighting 107±10 
g.  Ten rats served as control (-ve) group while fifty rats were injected by a single dose of potassium 
bromate at dose 130 mg/kg body weight intraperitoneal to induce oxidative stress. These rats were 
reclassified into control (+ ve), four treated rat groups that were 5% kiwi powder, 10% kiwi powder, 
aqueous extract, and methanolic extract rat groups. The study period was 60 days. The obtained results 
revealed that, All treated groups either treated with kiwi powder or extract showed a significant 
increase in final weight, weight gain and food efficiency ratio. In addition, they showed a significant 
increase in the values of serum superoxide dismutase (SOD), glutathione peroxidase (GPX) &catalase, 
kidney SOD, GPX & glutathione transferase (GST) and liver GST &catalase. However, all treated 
groups showed a significant decrease in the values of serum alanine and aspartate aminotransferase and 
alkaline phosphatase enzymes, creatinine, uric acid & malondialdehyde (MDA)and also kidney and 
liver MDA compared with control (+ve). Moreover, 10% kiwi powder, aqueous extract and  
methanolic extract rat groups showed a significant decrease in the value of serum urea and a significant 
increase in the values of serum GST and liver SOD compared with control (+ve). 
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INTRODUCTION 

 
 Reactive oxygen species (ROS) are constantly generated in vivo, both by accidents of chemistry and for 
specific purposes. Free radicals have been linked to various kinds of cell damage, including some that cause 
cardiovascular disease, cancer, dementia and various symptoms of aging (Abd El-Ghany et al., 2011) Fruits and 
vegetables contain numerous phytochemicals that have antioxidant capacity. Dietary intake of antioxidants 
measured as total radical-trapping.Increased dietary intake of selected classes of flavonoids (isoflavone, 
anthocyanidins, flavones and flavonols) demonstrated strong antioxidant activities.  The majority of the 
antioxidant capacity of a fruit or vegetable may be from compounds other than vitamin C, vitamin E, or â-
carotene (Maynard et al., 2003).  
 Kiwi fruit (Actinidia spp.) is a small fruit approximately 3 inches long and weighing about four ounces. Its 
green flesh is almost creamy in consistency with an invigorating taste reminiscent of strawberries, melons and 
bananas, yet with its own unique sweet flavor. This fruit consists of a hairy, brown peel containing green flesh, 
with white pulp in the center, surrounded by black, edible seeds (Ferguson and Huang 2007).  Kiwi fruit include 
its high ascorbic acid levels, quinic acid levels, and the presence of triterpenes and folic acid. In addition, high 
amounts of polysaccharides have been described in kiwi (Atkinson and MacRae 2007). Kiwi fruit was 
associated with increased plasma antioxidant capacity in the postprandial state. The antioxidant effects of Kiwi 
fruits were investigated by different in vitro assay systems (Ronald et al., 2007). Kiwi fruit was taken as an 
example of a food with putative antioxidant properties, and its effectiveness at decreasing oxidative DNA 
damage was assessed in ex vivo as well as in vitro tests. Recent studies showed that extracts of kiwi fruits 
inhibit cancer cell growth and exhibit cell protection against oxidative DNA damage in vitro (Collins et al., 
2001 and Bekhradnia et al.,  2011).  
 This study was conducted to investigate the effect of consumption of kiwi fruit in the form of powder, 
aqueous and methanolic extract on potassium bromate induced oxidative stress in experimental rats.  

 
MATERIALS AND METHODS 

 
A – Materials: 
 Sixty adult male of white albino rats (Sprague Dawley Strain) weighing 107±10 g, were obtained from the 
Laboratory Animal Colony, Helwan, Cairo, Egypt. Potassium bromate (KBrO3) was purchased from El-
Gomhorya Company, Cairo Egypt. Kits used for biochemical analysis were obtained from Gama Tread 
Company, Cairo, Egypt. Fresh kiwi was obtained from local market in Cairo.  
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B- Methods: 
 The basal diet was prepared according to NRC (1995). The fresh kiwi fruits were sliced, dried with hot air 
oven (40–60oC) and grinded to powder. Kiwi fruit powder was added to the diet as 5 % and 10 % of the 
constituent of fiber. The aqueous extract was prepared by boiling 5 g of Kiwi powder in 100 ml of distilled 
water for 10 min and left for 15 min to infuse then cooled and filtered before use to remove particular matter. 
The methanolic extract was prepared by mixing 25 g kiwi powder with 150 mL of 95% methanol with stirring 
and repeated twice. The extract was evaporated to dryness using a Rotavapor and water bath under vacuum and 
stored at 4 oC until further analyzed. Rats administered aqueous and methanolic extract at dose 5 ml/kg body 
weight.  
 After adaptation period (one week), the rats were randomly classified into six groups. Ten rats  served as 
control (-ve) group that fed on basal diet only while the other fifty rats were injected by a single dose of 
potassium bromate at dose  130 mg/kg body weight intraperitoneal to induce kidney  oxidative stress (Khan and 
Sultana 2004). These rats were reclassified into control (+ ve), four treated rat groups that were 5% kiwi 
powder, 10% kiwi powder, aqueous extract, and methanolic extract rat groups. The food intake was calculated 
daily and the body weight gain was recorded weekly. Food efficiency ratio (FER) was calculated according to 
Chapman et al., (1950). After 60 days, the rats were anesthetized, blood sample were collected in clean 
centrifuge tubes to obtain serum. Livers and kidneys were immediately removed, rinsed with saline, blotted on 
filter paper and stored at -70oC for biochemical analyses. Serum alanine and aspartate aminotransferase 
(ALT&AST), and alkaline phosphatase (ALP) activity enzymes were estimated according to Reitman and 
Frankel (1957) and Kind and King (1954), respectively. Creatinine, urea and uric acid were estimated according 
to Bonsens and Taussky (1984), Patton and Crouch, (1977) and Fossati et al., (1980), respectively. In addition, 
serum superoxide dismutase (SOD), glutathione peroxidase (GPX), catalase, glutathione transferase (GST) and 
malondialdehyde (MDA) were determined as described by the method of Dechatelet et al., (1974), Beutler et 
al., (1963),  Sinha (1972), Habig et al., (1974) and Placer et al., (1966), respectively. Liver  and kidney 
superoxide dismutase (SOD), glutathione peroxidase (GPX), glutathione transferase (GST) and 
malondialdehyde (MDA)  were determined according to Beuchamp and Fridovich (1971), Tapple (1978), 
Moran et al., (1979) and  Uchiyama and Mihara (1978), respectively. Liver catalase was determined according 
to Cohen et al., (1970). Collected data were subjected to analysis according to SPSS program according to 
(Godfrey 1986). 

RESULTS AND DISCUSSION 
 
 It is known that potassium bromate can induce oxidative stress in kidney of experimental rats. Control 
(+ve), 5% kiwi powder and 10% kiwi powder groups showed a significant decrease in final weight and weight 
gain (p<0.001&0.05) while aqueous extract group showed a significant decrease in weight gain (p<0.05). All 
oxidative stress rat groups showed a significant decrease in FER (p<0.001&0.05) in comparing with control (- 
ve). Either the rat groups that treated with kiwi powder or extract showed a significant increase in final weight, 
weight gain and FER compared with control (+ve).  
 
Table 1: Mean values ± SD of body weight gain, food intake and FER of the experimental rat groups. 

Groups 
Variables 

Control 
(-ve) 

Control 
(+ve) 

Kiwi fruit 

5% 
powder 

10% 
powder 

aqueous 
extract 

methanolic 
extract 

Initial 
Weight(g) 

105.31±5.21 a 106.21±6.21 a 106.5±6.21 a 105.41±5.14 a 107.30±5.31 a 109.20±7.71 a 

Final 
Weight(g) 

201.01±22.21 a 142.61±13.21c*** 170.31±15.21b* 175.12±17.33b* 185.65±19.21ab 194.91±18.18a 

Weight 
gain (g) 

95.70±9.17 a 36.40±4.21d*** 63.81±6.31c* 69.71±6.71c* 78.35±9.11b* 85.71±8.31ab 

Food intake(g/w) 15.31±1.31 a 13.71±1.21a 14.36±1.41a 14.96±1.31a 15.44±1.22a 14.87±1.34a 

FER 0.104±0.003 a 0.044±0.002d*** 0.074±0.003c* 0.077±0.001c** 0.084±0.004bc* 0.096±0.005b* 

Significant with control group * P<0.05 **   P<0.01 *** P<0.001 
Mean values in each column having different superscript (a, b, c, d) are significant  

 
 Data presented in table (2) showed that control (+ve) and 5% kiwi powder rat groups  showed a significant 
increase in the values of serum AST, ALT &ALP but 10% kiwi powder and aqueous extract groups showed a 
significant increase in the value of ALT (p<0.05) compared with control (-ve). All treated groups showed a 
significant decrease in the values of serum AST, ALT &ALP compared with control (+ve).  
 Data presented in table (3) showed that control (+ve) rat group and 10% kiwi powder rat groups showed a 
significant increase in the values of serum creatinine, urea and uric acid(p<0.001&0.05) while 5% kiwi powder 
rat group showed a significant increase in the values of serum creatinine and uric acid (p<0.05). Moreover, 
aqueous extract and methanolic extract rat groups showed a significant increase in the values of serum urea 
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(p<0.05) compared with control (-ve). All treated groups showed a significant decrease in the values of serum 
creatinine, urea and uric acid except serum urea in 5% kiwi powder group compared with control (+ve).  
 
Table 2: The Mean values ± SD of serum ALT, AST and ALP of the experimental rat groups. 

Groups 
Variables 

Control 
(-ve) 

Control 
(+ve) 

Kiwi fruit 

5% 
powder 

10% 
powder 

aqueous 
extract 

methanolic 
extract 

ALT 
(µ /ml) 

40.13±4.99d 68.71±7.81a*** 51.66±6.21b* 49.27±5.61bc* 45.36±6.11c* 39.21±4.33d 

AST 
(µ /ml) 

45.32±6.11c 75.38±7.17a*** 60.31±6.21b** 55.63±6.31bc 51.41±5.17bc 49.31±4.96c 

ALP 
(µ /ml) 

77.37±11.22c 
125.78±20.14a**

* 
91.71±12.31b* 85.71±15.22bc 80.14±14.81bc 75.31±13.76c 

Significant with control group * P<0.05 **   P<0.01 *** P<0.001 
Mean values in each raw having different superscript (a, b, c, d) are significant 

 
Table 3: The Mean values ± SD of serum creatinine, urea and uric acid of the experimental rat groups.  

Groups 
Variables 

Control 
(-ve) 

Control 
(+ve) 

Kiwi fruit 

5% 
powder 

10% 
powder 

aqueous 
extract 

methanolic 
extract 

Creatinine 
(mg/dl) 

0.65±0.11c 2.11±0.33a*** 1.31±0.24b* 1.03±0.26b* 0.77±0.05c 0.88±0.16c 

Urea 
(µ /mg) 

31.27±4.77c 62.54±7.45a*** 50.22±6.71ab 48.17±4.96b* 45.30±5.22b* 41.60±6.14b* 

uric acid 
(mg/dl) 

2.36±0.54c 5.61±1.39a*** 3.41±0.76b* 3.16±0.88b* 2.31±0.55c 2.77±0.65c 

Significant with control group * P<0.05 **   P<0.01 *** P<0.001 
Mean values in each raw having different superscript (a, b, c, d) are significant 

 
 Data presented in table (4) showed that control (+ve) rat group showed a significant decrease in the values 
of serum SOD, GPX, catalase and GST but significant increase in the value of serum MDA (p<0.001). 5% and 
10% kiwi powder rat groups showed a significant decrease in the values of serum SOD, catalase and GST but  
significant increase in the value of serum MDA (p<0.05,0.01&0.001). Moreover, aqueous extract and 
methanolic extract rat groups showed a significant decrease in the values of serum SOD and catalase but  
significant increase in the value of serum MDA (p<0.05&0.01) compared with control (-ve). All treated groups 
showed a significant increase in the values of serum SOD, GPX and catalase but significant decrease in the 
value of serum MDA while 10% kiwi powder, aqueous extract and methanolic extract rat groups showed a 
significant increase in the value of serum GST compared with control (+ve).  
 
Table 4: The Mean values ± SD of serum SOD, GPX, catalase, GST and MDA of the experimental rat groups.  

Groups 
Variables 

Control 
(-ve) 

Control 
(+ve) 

Kiwi fruit 

5% 
powder 

10% 
powder 

aqueous 
extract 

methanolic 
extract 

SOD 
(mmol/l) 

0.99±0.22a 0.33±0.21d*** 0.66±0.13c** 0.88±0.15b* 0.78±0.11b* 0.77±0.15b* 

GPX 
(mmol/l 

1.36±0.39a 0.21±0.01b*** 1.21±0.24a 1.32±0.42a 1.29±0.25a 1.41±0.22a 

Catalase 
(µ /l) 

2.31±0.44a 0.55±0.03d*** 0.98±0.11c** 1.32±.22b* 1.81±0.32b* 1.71±0.34b* 

GST 
(mmol/l) 

1.99±0.41a 0.78±0.15c*** 0.77±0.12c*** 0.99±0.11b** 1.21±0.44a 1.11±0.35a 

MDA 
mmol/l 

2.31±0.33c 8.81±1.11a*** 5.96±1.32b** 5.71±1.11b** 5.11±1.41b** 4.77±1.61b** 

Significant with control group * P<0.05 **   P<0.01 *** P<0.001 
Mean values in each raw having different superscript (a, b, c, d) are significant 

 
 Data in table (5) presented that control (+ve) rat group and all treated groups showed a significant decrease 
in kidney SOD and GPX but significant increase in the value of kidney MDA (p<0.001, 0.01&0.05). While 
control (+ve) and 5% kiwi powder rat groups showed a significant decrease in kidney GST (p<0.001&0.05) 
compared with control (-ve). 
 All treated groups showed a significant increase in the values of kidney SOD, GPX and GST but significant 
decrease in the value of kidney MDA compared with control (+ve).  
 Data in table (6) presented that control (+ve) rat group showed a significant decrease in liver SOD, GST 
and catalase (p<0.001) and significant increase in the value of liver MDA (p<0.001). While all treated rat groups 
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showed a significant decrease in liver SOD and GST (p<0.001,0.01&0.05) but 5% kiwi powder rat group 
showed a significant decrease in liver catalase (p<0.01) compared with control (-ve). 
 All treated groups showed a significant increase in the values of liver GST and catalase but significant 
decrease in the value of liver MDA. Moreover, 10% kiwi powder, aqueous extract and methanolic extract rat 
groups showed a significant increase in the value of liver SOD compared with control (+ve).  
 
Table 5: The Mean values ± SD of kidney SOD, GPX, catalase, GST and MDA of the experimental rat groups. 

Groups 
Variables 

Control 
(-ve) 

Control 
(+ve) 

Kiwi fruit 

5% 
powder 

10% 
powder 

aqueous 
extract 

methanolic 
extract 

SOD 
(µ /mg) 

101.31±11.26a 32.41±4.21d*** 75.31±8.21bc** 79.91±9.13b* 81.41±9.11b* 85.71±8.31b* 

GPX 
(µ /mg) 

105.30±13.13a 21.36±2.21d*** 59.61±6.21c*** 80.21±9.11b* 81.31±10.21b* 77.32±7.71b* 

GST 
(µ /mg) 

5.29±1.27a 1.67±0.13c*** 3.98±0.55b* 4.32±0.78a 5.71±1.21a 4.81±0.77a 

MDA 
(mmol/g) 

7.41±1.65c 15.77±2.31a*** 10.92±1.32b* 10.21±1.72b* 9.96±1.81b* 9.21±1.41b* 

Significant with control group * P<0.05 **   P<0.01 *** P<0.001 
Mean values in each raw having different superscript (a, b, c, d) are significant 
 
Table 6: The Mean values ± SD of liver SOD, GPX, catalase, GST and MDA of the experimental rat groups. 

Groups 
Variables 

Control 
(-ve) 

Control 
(+ve) 

Kiwi fruit 

5% 
powder 

10% 
powder 

aqueous 
extract 

methanolic 
extract 

SOD 
(µ /mg) 

99.31±10.21a 41.14±4.61c** 45.21±5.31c*** 56.31±6.11b** 59.14±6.31b** 55.21±5.29b** 

GPX 
(µ /mg) 

88.14±10.21a 32.22±4.81a 75.31±8.16ab 79.21±9.11a 87.21±8.34a 89.11±7.42a 

Catalase 
(µ/mg protein) 

77.81±9.11a 29.14±4.11c*** 55.21±5.60b** 75.11±8.21a 78.11±7.14a 79.31±8.21a 

GST 
(µ /mg) 

3.22±0.02a 0.55±0.03e*** 0.88±0.01d** 1.11±0.22c** 1.51±0.45b* 1.71±0.67b* 

MDA 
(mmol/g) 

12.27±2.17b 21.14±3.21a*** 13.12±1.81b 10.88±1.75b 10.96±1.33b 11.31±2.11b 

Significant with control group * P<0.05 **   P<0.01 *** P<0.001 
Mean values in each raw having different superscript (a, b, c, d) are significant 
 

Discussion: 
 Potassium bromate(KBrO3) brings about serious oxidative modification of lipid, protein and DNA in 
kidney. KBrO3 induced oxidative stress and kidney damage are attributed to reduction of glutathione peroxidase 
activity and increase uric acid levels and superoxide anion (Satoshi et al., 2001). KBrO3 caused reduction in 
renal glutathione content, activities of renal anti-oxidant enzymes, viz., glutathione peroxidase, glutathione 
reductase, catalase, glucose-6-phosphate dehydrogenase and phase-II metabolising enzymes such as glutathione-
S-transferase and quinone reductase with enhancement in xanthine oxidase, lipid peroxidation, gamma-glutamyl 
transpeptidase and hydrogen peroxide (H2O2). KBrO3 treatment also induced blood urea nitrogen, serum 
creatinine (Naghma and Sarwat 2004). KBrO3 induces oxidative stress in human erythrocytes through the 
generation of reactive oxygen species and alters the cellular antioxidant defense system (Mir-Kaisar et al., 
2011). 
 The nutritional and biochemical results were in accordance with the fact that that antioxidant micronutrients 
may account for the beneficial effects of fruits on human health. Consumption of fruit decreases oxidative DNA 
damage in human cells.  Kiwi fruits are rich in many flavonoids and minerals such as potassium, phosphorus, 
magnesium, calcium, and copper. Along with minerals, it provides vitamins as vitamin A, vitamin C, folate, 
vitamin B2, and vitamin E. In particular, they contain a high amount of vitamin C (more than oranges), as much 
potassium as bananas and a good amount of beta-carotene (Maillar 1998). Vitamin C is a water-soluble 
antioxidant that has been proven to protect body from free radicals, dramatically improving the health of 
individuals who consumed it regularly against all kinds of disease, from cardiovascular problems to cancer and 
obesity. Vitamin E has been proven to have similar effects, but is fat-soluble and thus is complimentary to 
Vitamin C in its functions. The body absorbs the antioxidants found in kiwi fruit more effectively than other 
antioxidant-rich fruits (Collins et al., 2001 and Hunter et al., 2011). 
 Kiwi fruit is packed with necessary nutritional omega 3 oils, alfa linoleic acid and vitamin E regenerate of 
healthy skin cells. It is well established that some polyphenols, administered as supplements with food, do 
improve health status, and this is indicated by several biomarkers of cardiovascular risk (Yamazaki et al., 2000). 
The antioxidant activity of treated kiwifruits increased during ripening and ethylene treatment. The amount of 
other bioactive substances including the vitamin C influenced as well as the overall antioxidant activity (Yong-
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Seo et al., 2009). kiwifruit have potential cardiovascular protective properties in vitro.Aqueous or 70% ethanol 
extracts of kiwifruit showed antioxidant activities at all concentrations At the concentration of 50 mg/ml, 
aqueous and 70% ethanol extracts showed a,a -diphenyl-b –picrylhydrazyl (DPPH)  radical-scavenging 
activities. Fibrinolytic activity of kiwifruit was also observed at a high concentration of 100 mg/ml in both 
aqueous and 70% EtOH extracts.Total antioxidant activity in linoleic acid emulsion was 85-88% at 10 mg/ml 
and 96-98% at 50 mg/ml of kiwifruit extract (Kyung-Ah et al., 2005 and Bekhradnia et al., 2011). 
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