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Abstract

In this study, a natural composition containing oriental herbs, KSH28, for reducing obesity and metabolic
syndrome was constructed and its efficacy was evaluated in animal and human. To investigate the anti-obesity
effect of KSH28, animal study was conducted using high fat diet-induced obese mice. KSH28 significantly
decreased body weight and adipose tissue in high fat diet-fed obese mice. The mean size of fat cells in adipose
tissue was significantly reduced. Glucose and triglyceride levels were also significantly decreased. To elucidate
its efficacy in human, a natural food containing KSH28 with grains, vegetables, vitamins, minerals and dietary
fibers was constructed and 40 subjects (8 male and 32 female) were tested for the change of body composition,
blood pressure and blood lipid profite. All subjects had 2 pack (30 g each) of natural food per day for 4 weeks.
Compared to the baseline value, body fat was significantly reduced, however, water, protein and mineral contents
in the body were not changed, suggesting selective reduction of fat tissue. Blood pressure and serum lipid profile
were significantly decreased to reduce risk for metabolic syndrome. Serum GPT, a liver function indicator, was
not changed and no significant side effects were detected. Therefore, it was shown that the KSH28 is a safe
and effective composition for reducing obesity and metabolic syndrome.
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Table 1. Composition of KSH28

Composition Amount (g) % Ratio
Coix lachrymajobi 45 37.19
Castanea crenata 45 37.19
Dioscorea batatas 16 1.32
Platycodon grandiflorum 1.8 1.49
Liriope platyphylla 15 1.24
Cervus elaphus 116 959
Morus alba 15 1.24
Raphanus sativus 0.8 0.66
Pyrus ussuriensis 0.8 0.66
Prunus mune 0.7 058
Schizandra chinensis 6.3 5.21
Phyllostachys bambusoides 0.3 0.25
Angelica keiskei 0.6 0.50
Nelumbo nucifera 3.8 3.14
Sum 121 100
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Table 2. Components of experimental diet

Component Control High fat
p diet (%) diet (%)

Casein 20 20

Sucrose 10 10

Corn starch 39.75 31

Dyetrose 132 10

Lard - 135

Soybean oil 7 55

Cellulose 5 )

Vitamin mix 1 1

Mineral mix 35 35

Choline bitartarate 0.25 0.2

L-Cystein 0.3 0.3

Butylh 0.0014 0.0014

Sum 100 100
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Table 3. Composition of natural food
Composition Amount (g) % Ratio
KSH28 12.04 40.10
Unpolished rice 9.00 30.00
Wheat 3.00 10.00
Soybean 227 7.58
Pea 0.60 2.00
Oyster mushroom 0.05 0.175
Shiitake fungus 0.06 0.20
Laver 0.09 0.30
Sea tangle 0.18 0.60
Carrot 0.05 0.18
Codonopsis lanceolata 0.03 0.10
Lotus root 0.15 0.50
Glucomannan 1.35 450
Vit. By 0.0004 0.00125
Vit. B2 0.0005 0.00150
Vit. Bs 0.0005 0.00175
Vit. Ds 0.0001 0.00025
Vit. C 0.0038 0.01250
Inositol 0.30 1.00
ZnO 0.0004 0.00125
L-organic calcium 0.60 2.00
Stevioside (50%) 0.15 0.50
Sum 30.00 100.00
Table 4. Characteristics of human subjects
Characteristics Male Female
Gender 8 32
Age (yrs) 40.13+6.40" 42.91%2.37
Body weight (kg) 84.43+3.36 67.991.93
BMI” 2866+1.03 27.08+0.68
“Mean £ SE.

BML Body Mass Index, weight (kg)/height (m)?
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Table 5. Effects of KSH28 on the weight and abdominal adipose tissue of high fat diet-induced obese mice
NC" (n=100 HNC? (n=15) KSH28-1¥ (n=10) KSH28-2" (n=10) AR25” (n=10)

Body weight (g) 26510657  282+05° 264+1.1%" 256106 26510.6™
Retro-poniterial adipose tissue (g) 0.35+0.02% 0.39+0.02° 0.33+0.05% 0.28+0.03° 0.33+0.04°
Epididymal adipose tissue (g) 1.17+0.05° 1.32£0.08" 1.09+0.16® 0.96+0.08 1.13£0.14™

'“NC'. Group fed normal diet.

“HNC: Group fed 30% high fat diet.

j))KSHZS—l‘. Group treated with 0.2 g/kg KSH28 with 30% high fat diet.

TKSH28-2: Group treated with 0.4 g/kg KSH28 with 30% high fat diet.

JAR25: Group treated with AR25, anti-obesity drug.

®Mean+ SE.

"Values marked by different alphabets were significantly different by ANOVA with post hoc. Duncan’s test (p<0.05).
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Fig. 1. Effects of KSH28 on epididymal adipose tissue of high fat diet-induced obese mice.

H&E staining of epididymal adipose tissue (bar: 30 um, X100). Mean cross-sectional area of fat cells in epididymal adipose tissue.
abyalues marked by different alphabets were significantly different by ANOVA with post hoc. Duncan’s test (p<0.05).

NC: Group fed normal diet. HNC: Group fed 30% high fat diet.

KSH28-1: Group treated with 0.2 g/kg KSH28 with 30% high fat diet.

KSH28-2: Group treated with 04 g/kg KSH28 with 30% high fat diet.

AR25: Group treated with AR25, anti-obesity drug.
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Table 6. Effects of KSH28 on the serum glucose and lipid profile of high fat diet-induced obese mice

NC" (n=10) HNC? (n=15) KSH28-1% (n=10) KSH28-2" (n=10) AR25” (n=10)
Glucose (mg/dL) 20048194 222+11.3° 1721120 153+9.2° 174£15.1°
Triglyceride (mg/dL) 110+4.7° 118+4.2° 97+t49° 8351 73£0.43°
Total cholesterol (mg/dL) 121+46° 132+5.0° 122+5.3% 120+5.7% 120i4.72'b
HDL cholesterol (mg/dL) 58+£2.2% 64+18° 58+ 2.7 56£3.1° 59+25°

U~9%ee the legend of Table 5.
®Mean + SE.

"Values marked by different alphabets were significantly different by ANOVA with post hoc. Duncan’s tet (p<0.05).
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Table 7. Change of anthropometric characteristics in human
male subjects

P value®
Obesity index (%) 132.00%5.11" 128751498 = 0012

Base line 4 weeks

BMI (kg/m?) 2806103 2795104 0011
Weight (kg) 84431336  8238+346  0.012
Waist (cm) 97.25+£491  9250+371 0068
Hip (cm) 109.75+432 10600280  0.144
WHR® 0.89£0.02 0.87+0.02 0.068

"Mean£ SE (n=8).

"Statistical significance was evaluated by wilcoxon signed
rank test.

SWHR, waist hip ratio.

Table 8. Change of anthropometric characteristics in human
female subjects

Base line 4 weeks P value”?
Obesity index (%) 131.81+£3.31" 127.69+3.08  0.000
BMI (kg/m?) 27.08+0.68 2627063  0.000
Weight (kg) 67.991+1.93 66.12£1.78  0.000
Waist (cm) 86.07£2.20 82.83+1.92  0.009
Hip (cm) 101.00+135  10065%131 0576
WHR? 0.85+0.02 0.82+0.01 0.025

“Mean+SE (n=32).
Statlstlcal significance was evaluated by paired t-test.
WHR waist hip ratio.
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Table 9. Change of body composition in human male subjects

Base line 4 weeks P value®
Fat mass (kg) 22162317 19.47+2.40 0.018
Fat (%) 28.08+2.35 2419+2.16 0.017
Water (kg) 4190+1.40 42.051+2.70 0.779
Protein (kg) 15.26+0.51 15.78%0.76 0.6%6
Muscle (kg) 5343+451 53.73%5.04 0.839
Mineral (kg) 3.21£0.09 3.30%0.13 0.933

"Mean+SE (n=8).
PStatistical significance was evaluated by wilcoxon signed
rank test.

Table 10. Change of body composition in human female
subjects

Base line 4 weeks P value”
Fat mass (kg) 2411+128"  2255%1.20 0.000
Fat (%) 34911092 33.83£0.95 0.040
Water (kg) 31.27+1.21 29.99+0.57 0.233
Protein (kg) 11.06+£0.22 10.93+0.21 0.140
Muscle (kg) 41.3840.83 40.92%0.77 0.157
Mineral (kg) 2.49£0.04 2.47+0.04 0.164

"Mean+SE (n=32).
IStatistical significance was evaluated by paired t-test.
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Table 11. Change of blood pressure and heart rate in human
male subjects

Base line 4 weeks P value”

SBP (mmHg) 124.38+274"  126.38+3.35 0575
DBP (mmHg) 81.00+3.59 80.75+ 3.43 0.833
Pulse (/min) 68.88 297 71.00+4.28 0.484

i)Mean *SE (n=8).
“Statistical significance was evaluated by wilcoxon signed rank
test.

Table 12. Change of blood pressure and heart rate in human
female subjects

Base line 4 weeks P value”
SBP (mmHg) 12565+3.167 119811291  0.004
DBP {(mmHg) 7990+221 7497157  0.010
Pulse (/min) 7206145  7223%141 0945

i)MeaniSE (n=8).
PStatistical significance was evaluated by paired t-test.
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Table 13. Change of serum biochemistry in human male subjects

Base line 4 weeks P value”
Glucose (mg/dL) 134.13%9.10” 120.50+6.84 0.042
Triglyceride (mg/dL) 138.38£28.78 143.25£22.40 0.484
Total cholesterol (mg/dL) 212.88+23.72 190.75+17.56 0.123
HDL cholesterol (mg/dL) 51.00+4.84 42871288 0.205
LDL cholesterol (mg/dL) 134.25*+21.44 119.13+14.97 0.262
VLDL cholesterol (mg/dL) 27.75+5.71 28751452 0.441
GPT (U/L) 21.89+5.22 1861+3.33 1.000
"Mean*+SE (n=8).
“Statistical significance was evaluated by wilcoxon signed rank test.
Table 14. Change of serum biochemistry in human female subjects
Base line 4 weeks P value”
Glucose (mg/dL) 117.84+4.30" 114.71+4.49 0.241
Triglyceride (mg/dL) 136.50£13.90 123.30%+9.35 0.299
Total cholesterol (mg/dL) 218.74+6.06 200.84£7.76 0.001
HDL cholesterol (mg/dL) 55.74+1.65 49.26+1.85 0.000
LDL cholesterol (mg/dL) 135.47£5.26 123.83£6.13 0.019
VLDL cholesterol (mg/dL) 25.28+2.07 24.14+1.86 0.588
GPT (U/L) 14.03*+1.62 16.51+1.99 0.185

"Mean=SE (n=32).
"Statistical significance was evaluated by paired t-test.
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Table 15. Change of food intake by natural food in human
male subjects

Base line 4 weeks P value”
Energy (kcal) 1824.18+220.57" 1916.66+98.33  1.000
Protein (g) 61.261+8.35 7462£368  0.273
Fat (g) 36.47+4.40 38191589  0.715
Carbohydrate (g) 312.73%+30.80  187.62+864  0.144
Dietary fiber (g) 9.25+1.81 35.46£030  0.068
Cholesterol (mg) 311.12+9290  153.60+21.48 0.144

:Mean *SE.
YStatistical significance was evaluated by wilcoxon signed rank
test.

Table 16. Change of food intake by natural food in human
female subjects

Base line 4 weeks P value”
Energy (kcal) 1699.40+88.31" 1594.64146.83 0.469
Protein (g) 65.11+5.39 65.30£2.09 0717
Fat (g) 45141516 2974200 0026
Carbohydrate (g) 241.30+17.44 13336%7.02 0002
Dietary fiber (g) 6.77£0.52 34841029  0.000
Cholesterol (mg) 240.71%39.32 15892*1661 0.121

UMean+ SE.

2 . . . - . .

PStatistical significance was evaluated by wilcoxon signed rank
test.
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