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The Hypocholesterolemic Effect of Platycodi radix Saponin

in Rats Fed a Hypercholesterol Diet
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ABSTRACT

The objective of this study is to find the effect of improving hyperlipidemia through Platycodi
radix saponin. A hypercholoesterol diet and Platycodi radix saponin methanol extract were
supplemented to the 6 week old male Spargue Dawley rats for four weeks. Results showed that
the serum total cholesterol, triglyceride and LDL-cholesterol level decreased in the group
supplemented with Platycodi radix saponin methanol extract(p<0.05), however, the serum total lipid
and HDL-cholesterol did not show any difference from the control group according to the supplement
of Platycodi radix saponin methanol extract. In the group supplemented with Platycodi radix saponin
methanol extract, the total cholesterol decreased by 20%, triglyceride by 36% and LDL-cholesterol
by 25% respectively, and there was no difference according to the level of Platycodi radix saponin
methanol extract. Al(atherogenic index) and CRF(cardiac risk factor) were low in the group
supplemented with Platycodi radix saponin methanol extract. Total lipid, total cholesterol and
triglyceride in liver and feces were significantly low in the group supplemented with the Platycodi
radix saponin methanol extract compared with the control group(p<0.05). According to this result,
it is expected that the Platycodi radix saponin methanol extract supplemented in the hypercholesterol
diet can lower atherosclerosis, the cause of cardiovascular disease, by reducing not only serum
cholesterol and triglyceride but also liver cholesterol and triglyceride.
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Extracted with 1 L MeOH for 5 hour three times
Dried in vacuo and freeze-dried
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Fig. 1. The extraction procedure of crude saponine from Platycodi radix
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Table 1. Experimental design

Groups Diet composition

Control High cholesterol diet
High cholesterol diet +

PRS-25 . . .
Platycodi radix saponin 25 mg/kg
High cholesterol diet +
PRS-75 . . .
Platycodi radix saponin 75 mg/kg
High cholesterol diet +
PRS-125

Platycodi radix saponin 125 mg/kg
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Table 2. Composition of experimental diets

(g/kg diet)
Ingredients Group
Control PRS-25 PRS-75 PRS-125
Corn starch 549.5 5495 5495 5495
Casein 140.0 140.0 140.0  140.0
Sucrose 100.0 100.0 100.0  100.0
Beef tallow 100.0 100.0 100.0  100.0
Cellulose 50 50 50 50
Mineral mix” 35 35 35 35
Vitamin mix” 10 10 10 10
DL-methionine 3 3 3 3
Cholesterol 10.0 10.0 10.0 10.0
Choline bitartrate 2.5 2.5 2.5 2.5

Platycodi radix
saponin
YControl: High cholesterol diet, PRS-25: High cholesterol
diettPlatycodi radix saponin 25 mg/kg, PRS-75: High
cholesterol diet+Platycodi radix saponin 75 mg/kg,
PRS-125: High cholesterol diett+Platycodi radix saponin
125 mg/kg
*YAIN-93 mineral mixture and AIN-93N vitamin

mixture

- 0.025  0.075  0.125
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Table 3. Body weights, food intakes and feed efficiency ratios in four experimental groups

ZchAtoll Ojxl= & 145

Body weight (g)

Total feed intake

Group FER"
Initial Final Weight change (2
Control 115.545.1N 369.9+21.5™ 254.1419.5" 712.6+50.1™ 0.35+0.01"
PRS-25 115.6+5.5 347.1£12.3 23254149 679.7+62.9 0.34+0.01
PRS-75 115.245.4 355.7424.8 242.1426.2 690.0439.0 0.35+0.02
PRS-125 114.945.6 361.7+18.5 248.8+17.4 681.0+46.8 0.36:0.03

YFeed efficiency ratio (weight gain/feed intake)
The values shown are Mean + SD (n=10).
“Not significantly different

o AEde) ¥E, FF
e,

=
mg/kg, 75 mgkg, 125 mgkg)ollA Al TA 7}
FrolstAl ashs o=

A ek

Eigl

%
S A w% z 4 A s AN

Table 4. Weight of major organs of rats fed
hypercholesterol diets containing Patycod
radix saponin for 4 weeks

Weight (g)
Group
Liver Heart Kidney  Spleen
Control  19.8+2.0™ 1.3+0.2™ 2.9+03" 1.040.2"
PRS-25 17.240.7 12402  2.5+0.1° 0.80.1
PRS-75 193+1.7 12402  2.6£02° 1.120.2
PRS-125 18.5%1.7 12402  2.6+0.1° 1.0+£0.3

The values shown are Mean + SD (n=10).
“Not significantly different
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Table 5. The effect of Platycodi radix saponin on
serum alanine transaminase(ALT) and asparate

transaminase(AST)
(IU/L)
Group ALT(GPT) AST(GOT)
Control 28.343.6"° 47.545.9"
PRS-25 27.7£3.1 43.8+2.8
PRS-75 28.1+£2.7 44.4+5.0
PRS-125 26.9+3.6 46.9+5.5
The values shown are Mean + SD (n=10)
“Not significantly different
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Table 6. The effect of Platycodi radix saponin on serum total lipid, triglyceride, total cholesterol and
HDL-cholesterol concentrations in hypercholesterol diets for 4 weeks

(mg/dL)
Group Total lipid Total cholesterol Triglyceride LDL- b HDL-
cholesterol cholesterol
Control 198.1+12.8" 168.1+10.2° 98.4+6.0° 146.4£10.1° 19.9+3.1N
PRS-25 185.6+£10.9 134.7+ 5.8° 63.4+£7.5" 112.4+ 8.7 19.7£2.6
PRS-75 190.6+11.0 136.3+10.6" 64.7+8.9" 115.5+ 5.6" 19.643.0
PRS-125 188.9+ 9.4 135.8+10.8" 64.1£6.0" 114.9+ 6.7° 19.1£3.0
YLDL cholesterol = {total cholesterol - (HDL cholesterol - Triglyceride / 5)}
The values shown are Mean + SD (n=10)
“Not significantly different
Table 63 2Tt €4 FA3} HDL-Z# 2=H Sso AT 3T ol in viro AIE
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Table 7. The effects of Platycodi radix saponin on
the atherogenic index of rats fed high
cholesterol diets for 4 weeks

(IU/L)
Group AlY CRF?
Control 51405 86.9+ 9.3
PRS-25 3.440.2° 622+ 5.7
PRS-75 43+1.2% 62.5£14.5"
PRS-125 5.0+0.6° 71.6x 2.8

DAl(atherogenic index) = (total cholesterol - HDL
cholesterol) / HDL cholesterol

JCRF(cardiac risk factor) = total cholesterol / HDL
cholesterol

The values showen are Mean + SD (n=10).
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Table 8. The effects of Platycodi radix saponin on hepatic and fecal lipid concentrations in rats fed

hypercholesterol diets for 4 weeks

(mg/g)
Liver Feces
Group — X X — X .
Total lipid  Total cholesterol  Triglyceride Total lipid  Total cholesterol Triglyceride
Control 17.841.5° 4.6+0.3° 10.8+0.5° 14.4£0.7° 4.4+£0.4° 3.3£0.3
PRS-25 15.542.6" 3.6£0.2" 10.9£0.9° 12.3+0.7" 3.6+0.3" 2.5+0.2°
PRS-75 11.5+1.0° 3.3£0.4" 8.6+0.6" 11.9+0.3 3.6£0.5" 2.9+0.4°
PRS-125 12.6+1.0° 3.4£0.5" 8.9+0.7" 12.5¢1.1° 3.7£0.5" 2.7+0.2°

The values shown are Mean + SD (n=10).

The means superscipts with different letters are significantly different (p<0.05) by Duncan’s multiple range test.
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