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Objectives

The root of Platycodon grandiflorum (PG) has been known to have wide range of 

health beneficial effects such as anti-inflammatory action, hyperlipidemia and diabetes  

in traditional medicine in Korea. The present study was carried out to investigate the 

effects of PG on fatty liver inhibition effect in high fat diet (HFD)-fed C57BL/6 mice.

Materials and Methods

Male, 8 week-old C57BL/6 mice were randomly divided into four groups (n=10 per 

group); HFD plus daily vehicle (0.5% CMC) as control group, HFD plus xenical (50 

mg/ml), HFD plus  total extract of PG (T-PG, 500 mg/kg) and HFD plus saponin 

fraction (S-PG, 50 mg/kg). T-PG, S-PG and xenical were daily administered by oral 

gavage for 12 weeks.  Body weight, fat mass, liver lipid contents and histopathology, 

lipid metabolism-related enzyme activities were assessed in all groups. 

Results

The rates of body weight increase were significantly decreased in T-PG (44±4%) and 

S-PG (41±4%)(p<0.05), compared to control mice (54±5%). Also, the relative fat 

masses (inguinal, abdominal) to body weight were decreased in T-PG (2.9±0.4%, 

4.7±0.4%) and S-PG (3.0±0.4%, 4.9±0.3%) groups than those of control group (4.0%, 

5.2%), respectively (Fig. 1), which indicated that body weight decreases in T-PG and 

S-PG treated mice were due to fat mass reductions rather than other factor changes 

such as muscle and bone mass. This was supported with the decreased plasma leptin 

levels in T-PG (5.76±0.9 ng/ml) and S-PG (7.88±1.4 ng/ml) groups, compared to 

control group (13.41±2.6 ng/ml) as well.  Although there were no significant changes, 

plasma triglyceride and total cholesterol levels were reduced T-PG and S-PG-treated 

mice (Fig. 2). Meanwhile, the liver triglyceride contents were determined as about 

37% and 16% less in T-PG, and S-PG groups than control, and liver cholesterol 
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Group Score*
Control 2.17±0.31
Xenical 0.92±0.27
T-PG 0.56±0.17
S-PG 0.62±0.24

levels showed a similar reduction as shown in Fig. 3.  By a light microscopy on liver 

tissue, severe fatty liver findings were observed in control mice, while T-PG and 

S-PG groups showed the distinct inhibition of fatty liver changes (Fig. 4). In 

addition, in comparison with fatty acid synthase (FAS) and carnitine 

palmitoyltransferase (CPT) in livers of T-PG and S-PG groups showed suppressed 

FAS and increased CPT activities than those control groups (Fig. 5), suggesting that 

PG inhibited the fatty acid synthesis and increased β-oxidation instead. Through all 

assessments, the similar result were observed in xenical-treated group.

Conclusion

Through the present study, it was concluded that PG had shown the anti-obesity 

effect by fat mass reduction and fatty liver prevention along with FAS and CPT 

activity modulation in HFD-fed C57BL/6 mice.

Fig. 3. Hepatic triglyceride and total cholesterol 
levels
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Fig. 5 Hepatic fatty acid synthase and carnitine palmitoyltransferase 
activities

Fig. 4. Representative histological findings of 
liver fatty changes. H&E stain, x200, bar=100 
㎛,
       *: Score was calculated from fatty 
change grading (0~4) and represented as 
mean±SE

Fig. 1. Relative fat mass to body weight Fig. 2. Plasma Triglyceride & total cholesterol levels
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