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Effect of Salvia plebeia Water Extract on Antioxidant Activity and Lipid

Composition of Rats Fed a High Fat-High Cholesterol Diet
Hyang Rye Won'
Dept. of Food and Nutrition, Sangji University, Wonju, Korea

ABSTRACT

This study examined the antioxidant activity and lipid composition of rats fed a high fat—high
cholesterol diet containing Sa/via plebeia water extract. Three levels (50 mg/kg, 200 mg/kg,
500 mg/kg) of Salvia plebeia water extract were administered to seven weeks old male Sprague
Dawley rats for four weeks. The activity of glutathione peroxidase in serum was high in all
groups that received the Salvia plebeia water extract (p<0.05). The glutathione reductase activity
was high (p<0.05) in groups that received 50 mg/kg and 500 mg/kg of Salvia plebeia water
extract. When rats received Sa/via plebeia water extract, the content of MDA (malondialdehyde)
in the serum and liver was low in all groups. In addition, the serum total lipid, triglyceride,
total cholesterol and LDL—cholesterol contents decreased significantly (p<0.05). Total cholesterol
and triglyceride levels in the liver were significantly lower in the group that received the Sa/via
plebeia water extract than in the control group (p<0.05). Salvia plebeia water extract improves
lipid metabolism and it almost meets with the increase of antioxidant activity and peroxide
formation reduction. Based on these results, supplemented of a high fat—hypercholesterol diet
with Salvia plebeia can increase antioxidant activity and depress peroxide formation in serum,
as well as liver cholesterol and triglycerides.
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Table 1. Experimental design
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Groups Diet composition
ND Normal diet
HECD High fat—high cholesterol diet
HECD + SP50 High fat—high cholesterol diet + Salvia plebeia water extract 50 mg/kg
HFCD + SP200 High fat—high cholesterol diet + Salvia plebeia water extract 200 mg/kg
HECD + SP500 High fat—high cholesterol diet + Sa/via plebeia water extract 500 mg/kg

Table 2. Composition of experimental diet (g/kg diet)

Diet composition ND HFCD HFCD+SP50 HFCD+SP200  HFCD+SP500
Corn starch 555.5 359.5 359.5 359.3 359.0
Casein 200.0 200.0 200.0 200.0 200.0
Sucrose 100.0 100.0 100.0 100.0 100.0
Soybean oil 24.0 30.0 30.0 30.0 30.0
Beef tallow 20.0 200.0 200.0 200.0 200.0
Cellulose 50.0 50.0 50.0 50.0 50.0
Mineral mix 35.0 35.0 35.0 35.0 35.0
Vitamin mix 10.0 10.0 10.0 10.0 10.0
DL-methionine 3.0 3.0 3.0 3.0 3.0
Cholesterol - 10.0 10.0 10.0 10.0
Choline-bitartrate 2.5 2.5 2.5 2.5 2.5
Salvia plebeia Water extract - - 0.05 0.20 0.50

ND: normal diet, HFCD: high fat—high cholesterol diet, HFCD + SP50: high fat-high cholesterol diet + Salvia
plebeia water extract 50 mg/kg, HFCD + SP200: high fat—high cholesterol diet + Sa/via plebeia water extract
200 mg/kg, HFCD + SP50: high fat—high cholesterol diet + Salvia plebeia water extract 500 mg/kg. AIN-93

vitamin mixture and AIN-93 mineral mixture.
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Table 3. Body weights, feed intakes and feed efficiency ratios in rats fed high fat-high cholesterol
diet containing Salvia plebeia water extract

Body weight (g)

Total feed intake

Group FER"
Initial Final Weight gain ®
ND 168.38 £ 8.217™ 31471 * 16249 14640 = 14.70Y 787.09 + 28.48> 0263 + 0.011°
HFCD 168.12 + 9.13 329.34 + 1817  168.24 + 1624 666.28 + 30.36° 0.241 * 0.026"
HFCD + SP50 168.61 * 8.32 321.93 + 21.45 153.30 £ 14.91%® 649.58 + 32.14* 0.255 + 0.015°
HFCD + SP200 169.09 * 7.96 326.87 + 19.21 154.60 £ 19.46° 651.42 * 37.41*° 0261 + 0.025°
HFCD + SP500 169.12 + 8.76 322.53 + 1291 153.46 + 16.48"% 655.81 + 40.67*° 0.260 * 0.041°

DFER (Feed efficiency ratio): total weight gain/total feed intake

2Values are the mean + SD
INS: not significant

“Values with different superscripts in the same column are significantly different(p<0.05) based on Duncan’s multiple

range test.
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Table 4. Weight of organs of rats fed high fat-high cholesterol diet containing Salvia plebeia water

extract
Weight (g)
Group : :
Liver Kidney Spleen Heart
ND 9.28 + 1.04%? 234 + 0.19" 0.93 + 0.06 1.06 + 0.10™
HFCD 12.84 + 1.16" 227 + 0.26 0.80 + 0.08 1.06 + 0.10
HFCD + SP50 13.07 + 1.36° 2.38 £ 0.19 0.85 + 0.09% 1.06 + 0.08
HFCD + SP200 13.49 + 1.48° 242 + 0.10 0.89 + 0.12% 1.08 + 0.10
HFCD + SP500 12.74 + 1.39° 236 + 0.18 0.85 + 0.10% 1.16 + 0.10

YValues are the mean + SD

NS: not significant

2Values with different superscripts
range test.

in the same column are significantly different(p<0.05) based on Duncan’s multiple
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Table 5. Activities of AST and ALT in the serum
of rats fed high fat-high cholesterol
diet containing Salvia plebeia water

extract
(IU/L)
Group AST ALT

ND 4071 + 21292 2478 + 1.10™
HFCD 39.45 + 2.23 2517 + 1.08
HFCD + SP50  44.25 % 3.59 26.39 + 2.55
HFCD + SP200  43.44 % 5.07 28.10 + 3.98
HFCD + SP500  41.44 % 3.9 28.66 + 2.94

DResults are the mean + SD
PNS: not significant
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Table 6. Antioxidant enzyme activity in blood and liver of rats fed high fat-high cholesterol diet

containing Salvia plebeia water extract

Serum Liver
Group GPx (mU/mg protein)? GR (mU/mg protein)?  GPx (mU/mg protein) GR (mU/mg protein)
ND 95,72 + 6.349% 3.94 + 0.06" 2171 + 0.35 27.86 + 0.98"
HFCD 7821 + 3.21° 2.60 £ 0.17° 14.65 + 0.46° 21.38 + 1.60°
HFCD + SP50 92.45 + 4.30° 3.86 + 0.56° 19.46 + 0.61° 24.80 + 2.05®
HFCD + SP200 94.57 + 6.91° 3.86 + 0.25° 20.44 + 5.07° 25.47 + 1.28°
HFCD + SP500 91.36 + 4.98 2.95 + 0.74® 17.44 + 3.99® 22.15 £ 2.37°

UGPx: glutathione peroxidase, ?GR: glutathione reductase

JResults are the mean + SD

“Values with different superscripts in the same column are significantly different(p<0.05) based on Duncan’s

multiple range test.
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Table 7. MDA in serum and liver of rats fed
high fat-high cholesterol diet containing
Salvia plebeia water extract

Group Serum MDA Liver MDA
(#£mol/mg) (£zmol/mg)
ND 430 + 1.02"2 1046 + 2.86°
HFCD 7.18 + 0.75° 18.35 + 2.98"
HFCD + SP50 496 + 0.57° 948 + 1.24°
HFCD + SP200  4.54 + 0.64° 8.37 £ 0.65°
HFCD + SP500  5.07 + 0.82° 8.37 £ 0.65°

YValues are the mean + SD
PValues with different superscript letters in the same
column are significantly different at P<0.05
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Table 8. Total lipid, triglyceride, cholesterol, HDL-cholesterol and LDL-cholesterol in serum of rats
fed high fat-high cholesterol diet containing Salvia plebeia water extract for 4 weeks

Group Total lipid Triglyceride Total-cholesterol  HDL—cholesterol ~ LDL-cholesterol”
ND 341.28 + 20.157  84.03 + 13.71° 121.09 + 17.95° 3621 + 3.85™Y 101.67 + 14.76°
HFCD 436.72 + 28.53°  133.75 + 23.68" 141.84 + 19.78° 3471 + 573 13588 + 21.08"
HFCD + SP50 392.18 + 2070  92.17 + 18.83* 137.85 + 22.95° 39.08 + 3.05 119.20 + 20.14°
HFCD + SP200  389.87 + 24.88°  90.79 + 21.91° 137.35 + 14.07* 30.80 + 3.86 12671 + 1454
HFCD + SP500  361.45 + 16.34° 93.40 + 19.95* 128.84 + 19.32° 31.52 £ 5.90 116.01 + 19.47°

YLDL~-cholesterol={Total cholesterol-(HDL cholesterol-triglyceride/5)}.

2Values are the mean + SD

Values with different superscripts in the same column are significantly different(p<0.05) based on Duncan's multiple

range test.
“NS: not significant.



240 BZX|GAEMETISIEIX H27H 25 2016

o5 Ho|A| gtor} IFEE=T(500 mg/kg) AlAlE
oAl S VERSTHp(0.05). 8 F FAA
L Atz QF FEES Fod BE FolA
Folgsol BAIQle] 2Tl vlste] v eyt
th(p(0.05). A T FZd2ElE7 LDL-Z&2H
& e stz L F7h

w2}

i;‘n\:r_o/]

=
Ay Qe

(500 mg/kg)ollA] fre]H o2 7HAaklal(p0.05),
LDL-ZY2H & e
27 5 F2E Fo7(50 mg/kgd 200 mg/kg)
oM FelFom 7AaEIrk(p0.05).
AEEAEE Fo7l Addite) & oEdo
2 3} A7(Kim & Lee 2001; Lee et al,
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Table 9. Effect of water extract on liver and feces lipid content in rats fed high fat-high
cholesterol diet containing Salvia plebeia water extract

(mg/g, wet weight)

Liver Feces
Group - - - -
Total cholesterol Triglyceride Total cholesterol Triglyceride
ND 5.84 £ 04777 8.70 + 0.81° 528 + 0.32° 591 + 0.50°
HFCD 9.32 + 0.61° 12.74 + 0.62° 6.32 + 0.54° 7.83 + 0.44°
HFCD + SP50 5.34 = 0.60° 7.86 + 0.78° 546 = 0.44° 5.86 = 0.56
HFCD + SP200 490 + 0.44° 7.41 + 0.40° 584 + 0.43° 6.83 + 0.72%
HFCD + SP500 5.61 = 0.74 7.86 = 0.63° 590 + 0.61° 6.82 + 0.73°

DResults are the mean + SD

2Values with different superscripts in the same column are significantly different(p<0.05) based on Duncan's multiple

range test.
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