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Abstract

Due to the unique crispy and aromatic nature, fried foods are popular and welcomed
by consumers al over the world, and it is aso a frequently used cooking method in
many countries. The safety concerns about consumption of oxidized frying oil (OFO)
were in mgjor focus on the carcinogenesis and peroxidation stress. After a sequential
of studies about the OFO effects on lipid and glucose metabolism, we found that a
high OFO content diet is less adipogenic, but induces glucose intolerance in rodents.
This seems to be associated with a significant reduction in serum insulin level.
Therefore, we hypothesize that the glucose intolerance effect of oxidized frying oil
might be associated with a peroxidative stress or an inflammatory response on
pancreatic islets, which result in impairment of insulin secretion. In this study, we will
establish the method for isolating pancreatic islets and an ex vivo study will be
performed. C57BL/6J mice will be divided into three groups in which a 4% low fat
(fresh soybean oil) or 20% high fat (fresh soybean oil or oxidized frying oil) diets
were given respectively. About two weeks later, glucose intolerance and
hypoinsulinemia will be observed in the oxidized frying oil group. The pancreatic
islets in the three groups will be isolated and incubated with glucose water to test the
insulin secretion ability. The VitE and TBARS content in liver and panceas islets will
be also measured in the three groups. Until now, there was no literature about dietary
OFO consumption and glucose metabolism and insulin sensitivity. Therefore, this
study is worth to be explored and will contribute to the understanding of the safety
concerns about oxidized frying oil consumption.

Key words. Oxidized frying oil, Glucose intolerance, Pancreatic islet, Insulin,
Vitamin E
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LF HF HO
Ak e o/ kg diet

Corn starch 620.692 414.692 414.692
Sucrose 100 100 100
Casein 140 167 167
Oxidized frying oil - - 200
Fresh soybean oil 40 200 -
Fiber 50 60 60
Mineral mixture (AIN93) 35 42 42
Vitamin mixture (AIN-93M) 10 12 12
L- Cystine (ICN) 1.8 1.8 1.8
Choline bitartrate (SIGMA) 25 25 25
tert-Butylhydroquinone (SIGMA) 0.008 0.008 0.008
Calorie density ( kcal/ g) 3.8 4.53 453
Protein / total calorie ( g/ 100 kcal) 3.68 3.68 3.68
Vitamin / total calorie ( g/ 100 kcal) 0.26 0.26 0.26
Minera / total calorie ( g/ 100 kcal) 0.92 0.92 0.92
Fiber / total calorie ( g/ 100 kcal) 1.32 1.32 1.32

4= 18t STZ (130mgkgBW,d 5 16 X )| BB ME R # 8 4 4
Initial body weight  Final body weight Body weight gain  Fasting serum glucose

Control 16.4g 29.2¢ 128¢g 114.8 mg/ dL
STZ 16.9¢g 16.8g -01g 292.1 mg/ dL

%= C57BL/6J -] 84 * AT A SHEZ L - F2 4L - B XML %S
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Initial body Final body Body ) ) Feed Energy
Food intake Energy intake
weight weight weight gain efficiency efficiency
(ggain/g (ggan/kca
/d /d kcal / d
(9) (9) (g/d)  (g/d) ( ) feed) feed)
LF(n=
20.88+148 30+242 0.11+0.02 457+0.39 17.36+ 1.48 0.024 +0.004 0.006 + 0.001
HF(n=
10) 20.68+1.27 31.69+33 0.13+0.03 3.74+0.41 16.96+1.88 0.036+ 0.008 0.008 + 0.002



HO (n=
( 20.78+ 142 26.19+1.12 0.07+0.01 3.83+0.29 17.36+1.32 0.017 +0.004 0.004 + 0.001

2 ~C57BL/6J /| Bl& 8 Fid 123 %% § 2 84§ it a4
The Total antioxidant Ability (Trolox Equevalent) in the cytosol of Islet cell
LF HF HO
Trolox 346+109° 268+102% 210+47°
(mmol/g protein)
(n) 5 6 6
P=0.0736
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