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Effects of Pomegranate Peel (Granati pericarpium) Extracts on the Antioxidant
Biomarkers in C57BL/6J Mice Fed a High Fat and Cholesterol Diet

Sang-Hee Oh', Yun-Hyoung Yang', Dai-Eun Sok’ and Mee Ree Kim''

"Dept. of Food and Nutrition, ZCollege of Pharmacy, Chungnam National University, Daejeon 305-764, Korea

Abstract

The present study evaluated the effects of pomegranate peel (Granati pericarpium) extract on the lipid profiles and
antioxidant biomarkers in mice fed a high fat and cholesterol diet: the measured biomarkers inciuded the TBARS value,
GPx, GR, SOD and GST activities. Body fat depositions were significantly decreased in the group that received
pomegranate peel. In addition, the activities of GPx, GST and SOD were significantly higher in the liver and plasma of
the pomegranate peel group than in the control group. Also, the pomegranate peel diet decreased lipid peroxidation of
the liver and kidney. Alkaline single-cell gel electrophoresis (comet assay) showed that the DNA damage in the plasma
of the pomegranate peel group was decreased compared to that of control. The present results show that a diet with added
pomegranate peel exerts protective effects against oxidative DNA damage and lipid peroxidation possibly via effects on
the free radical levels in mice fed a high fat and cholesterol diet.
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Table 1. Composition of experimental diet (g/kg diet)

Control Pomegranate peet

Casein 200.0 200.0
Corn starch 388.0 385.0
Sucrose 100.0 100.0
Cellulose 50.0 50.0
Corn oil 20.0 20.0
Lard 180.0 180.0
Mineral mixture” 35.0 35.0
Vitamin mixture” 10.0 10.0
L-cystine 3.0 3.0
Choline bitartrate 4.0 4.0
Cholesterol 10.0 10.0
Pomegranate peel extract 0.0 3.0

Total 1000.0 1000.0
Protein 200.0 200.0
Lipid 200.0 200.0
Carbohydrate 488.0 485.0
Energy density(kcal) 4,552.0 4,540.0

D AIN 93 mineral mixture(g/kg, Jungang Lab. Animal Inc., Soeul,
Korea) : Calcium carbonate 357.00, potassium phosphate (mo-
nobasic) 196.00, potassium citrate H;O 70.78, sodium chloride
74.00, potassium sulfate 46.60, magnesium oxide 24.00, ferric
citrate, U.S.P. 6.06, zinc carbonate 1.65, manganous carbonate
0.63, cupric carbonate 0.30, potassium iodate 0.01, sodium
selenate 0.01025, ammonium paramolybdate 4H,O 0.00795,
sodium metasilicate SH,O 1.45, chromium potassium sulfate
12H,0 0.275, lithium chloride 0.0174, boric acid 0.0815, so-
dium flouride 0.0635, nickel carbonate 0.0318, ammonium va-
nadate 0.0066, sucrose finely powdered 221.026.

¥ AIN 93 vitamin mixture(g/kg, Jungang Lab. Animal Inc., Soeul,
Korea) : niacin 3.00, calcium pantothenate 1.60, pyridoxine
HC1 0.70, thiamine HC1 0.60, riboflavin 0.60, folic acid 0.20,
biotin 0.02, vitamin E acetate(500 TU/g) 15.00, vitamin By,
(0.1%) 2.50, vitamin A palmitate(500,000 IU/g) 0.80, vitamin
D1(400,000 TU/g) 0.25, vitamin K /dextrose mix(10 mg/g) 7.50,
sucrose 967.23.
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Table 2. Effect of pomegranate peel extract on food
intake, body weight gain and food efficiency ratio (FER)
of C57BL/6J mice fed experimental diets for 4 weeks

(MeantSD.)
Food intake  Body weight FER
(g/day) gain (g) (%)
Control 20.6+0.42%  0.540.127 268031 ™%
P t
(m;egr e ) 12051 08021 3.5:0.44
pee

: Not significant between control and pomegranate peel group
at p<0.05 by r-test.

Table 3. Effect of pomegranate peel extract on organ
weight (g/100 g body weight) of C57BL/6J mice fed experi-

mental diets for 4 weeks (Mean#SD.)

Liver Heart Brain Kidney
Control 3740 81™ 0.39+0.05™ 1124009 1.20+0.12"
Pome-

3.89+0.72  0.40+0.06  1.09£0.08 1.13+0.11
granate peel

™S: Not significant between control and pomegranate peel group
at p<0.05 by r-test.

Table 4. Effect of pomegranate peel extract on fat pad weight (g) of mice fed experimental diets for 4 weeks

(Mean=SD.)
Total fat fad Retroperitonial Mesentric Epididymal Inguinal Spleen
Control 5.19+0.28 0.72+0.14 0.84 =0.23 2.0420.18 1.06+0.31 0.53+0.25
Pomegranate peel 3.92+0.34" 0.50+0.22° 0.624+0.25 1.55+0.21" 0.78£0.29" 0.46+0.18

' Significantly different between control and pomegranate peel at p<0.05 by rtest.
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Table 5. Effect of pomegranate peel extract on triglyceride, total cholesterol, HDL- and LDL cholesterol of plasma in

C57BL/6J mice fed experimental diets for 4 weeks (Mean+SD.)
Triglyceride (mg/dL)  Total cholesterol (mg/dL) HDL (mg/dL) LDL (mg/dL)

Control 12.560.23" 117.5+18.21™ 68.1£2.56™ 9.3£0.87"

Pomegranate peel 12.0+£0.31 119.3+15.30 70.3+1.39 10.8+1.03

M-+ Not significant between control and pomegranate peel group at p<0.05 by r-test.

Table 6. Effect of pomegranate peel extract on activity of glutathione peroxidase(GPx, unit/mL), glutathione reduc-
tase(GR, unit/mL) and superoxide dismutase(SOD, unit/mL) and GST(nmole/min) in liver and plasma of C57BL/6J mice

fed experimental diets for 4 weeks (Mean+SD.)
GPx-Liver GR-Liver SOD-Liver SOD-Plasma GST-Liver
(unit/mL) (unit/mL) (unit/mL) (unit/mL) (umole//mL)

Control 16.63+£2.67 4.55+0.70 5.47+1.49 5.89+0.50 15.9+1.61

Pomegranate peel 19.89+1.82" 4.4140.69 7.06£1.52° 6.84+2.00" 19.9+2.64"

' Significantly different between control and pomegranate peel at p<0.05 by #-test.
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Table 7. Effect of pomegranate peel extract on TBARS value in plasma, liver, heart and kidney of CS7BL/6J mice fed

experimental diets for 4 weeks (Mean£SD.)
Plasma(ug/mL) Liver(ug/mL) Heart(ug/mL) Kidney(ug/mL)

Control 7.08+0.52 6.11+0.80 9.30+0.87 10.58+0.83

Pomegranate peel 5.54+0.98" 4.77£1.15" 7.65+0.41" 9.35+1.10"

’ Significantly different between control and pomegranate peel at p<0.05 by t-test.

Table 8. Effect of pomegranate peel extract on single cell gel electrophoresis (comet assay) of plasma in mice fed

experimental diets for 4 weeks (Mean£SD.)
Head DNA Tail DNA Tail Extent Olive Tail Tail Length
(%) (%) Moment Moment (um)

Control 87.93+1.49 12.07£1.49 4.02£1.17 2.39+0.42 29.94+7.56

Pomegranate peel 90.04+2.517 9.9742.51° 2.82+1.92° 1.79+0.74" 21.69+9.46"

" Significantly different between control and pomegranate peel at p<0.05 by z-test.
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