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= g7 IeV|sFESMURE XNI”®  Objectives Previously, we demonstrated that a 5% ethanol extract of unripe Rubus
ohl AFHLSFUSMHOl 2elok= coreanus (5-uRCK) and ellagic acid has hypocholesterolemic and antiobesity activity
Ao DlHS o= 1%:47% Efﬁl% in high—fat diet-fed animals. Therefore, we conducted a clinical study on the an-
g0921 ~DD-UP0380)2| @22 Aot ti—obesity effect of 5-RCK in 140 Korean adults (aged 19-70 years, body mass index

(BMI) =25 kg/m?).

Methods The participants were randomly assigned to two groups and were ad-
ministered the placebo (n=70) or 5-uvRCK extract (800 mg, n=70) daily for 12 weeks.
The subjects were instructed to maintain their usual dietary intake and normal physical
activity. Anthropometrics, body composition (dual-energy X-ray absorptiometry), and
blood parameters were compared between the two groups.

Results Average body weight and BMI did not show any significant changes; how-
ever, changes in upper body fat mass between the two groups was significantly dif-
ferent, as determined using analysis of covariance adjusted for baseline of percent
body fat and drinking units. Moreover, Although not significant, the trunk fat mass and
percent trunk fat tended to decrease after 5-tRCK supplementation. There was no
significant difference in other laboratory biomarkers between the two groups. All
safety parameters were within normal ranges in the both group.

Conclusions In the present study, 5—-¢RCK significantly reduced upper body fat in
obese subjects after 12 weeks, which indicates that it may help improve android—-type
obesity. Furthermore, the supplement is safe and well tolerated. (J Korean Med
Rehabil 2021;31(4):117-127)

Key words Unripe Rubus coreanus (5—-uRCK), Obesity, Body mass index, Upper body
fat, Percent trunk fat
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Fig. 1. Total body fat quantitation.
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Fig. 2. CONSORT flow diagram representing the screening and enrollment, allocation, follow-up, and analysis conducted on
the considered participants.

Table 1. Demographic Characteristics of the Study Participants

5-uRCK Placebo Total

Variables (n=70) (1=70) (n=140) p-value®
Sex (male/female) 10/60 8/62 18/122 0.614
Age (years) 37.21+8.48 35.81+8.84 36.51+8.66 03417
Height (cm) 163.37+6.40 162.26+7.73 162.81+7.09 0.355
Weight (kg) 75.01+9.23 74.25+10.94 74.63+10.09 0.658
BMI (kg/m?) 28.04+2.33 28.06+2.18 28.05+2.25 0.973
PBF (%) 37.40+4.54 38.98+4.77 38.1944.71 0.046™
SBP (mmHg) 131.19+11.05 128.61+11.27 129.90+11.19 0.175
DBP (mmHg) 79.894+9.01 78.39+9.82 79.14+9.42 0.348
Pulse (BPM) 79.57+£8.25 82.46+10.41 81.01+£9.47 0.071
TSH (uIU/mL) 2.16x1.14 2.03+£1.20 2.10£1.16 0.516
Alcohol (n, %) 41 (58.57) 35 (50.00) 76 (54.29) 0.3097
Alcohol (units/week) 4.97£3.64 6.01+3.79 5.4543.72 0.224
Smoking (n, %) 5 (7.14) 5 (7.14) 10 (7.14) 1.000"
Smoking (piece/day) 9.60+6.58 13.60+4.72 11.60+5.80 0.302

Values are presented as meantstandard deviation or number (%).

5-uRCK: unripe Rubus coreanus, BMI: body mass index, PBF: percent body fat, SBP: systolic blood pressure, DBP: diastolic
blood pressure, BPM: beat per minute, TSH: thyroid stimulating hormone.

*Analyzed by independent t-test between the groups, 'Analyzed by Chi-square test between the groups, 'p<0.05.
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Fig. 3. Change values in BFM (A), PBF (B), and upper body fat/lower body fat ratio (C) at the upper body, lower body, trunk,
and total regions between 5-#uRCK and placebo group. p-value compared with change values of placebo group. 5-uRCK: unripe
Rubus coreanus, BFM: body fat mass, PBF: percent body fat.

Table II. Changes of Anthropometric and Lipids Index between Baseline and Visit 3

5-uRCK group (n=70) Placebo group (n=70)
Variables Baseline 12 week Change Baseline 12 week Change prvalue’
value value
Weight (kg) 74.88+9.16 74.71£9.38  -0.17+1.73 74.32+10.84 74.39£11.27 0.08+2.54  0.456
Body mass index (kg/m?) 27.99+2.34 27.94+2.51 -0.05+0.64 28.09+2.14  28.11£2.27  0.02+0.95  0.582
Waist circumference (cm) 90.91+£7.47 91.13£7.20  0.21+1.83 92.85£6.90  92.64+7.21 -0.22+2.50 0.790
Hip circumference (cm) 102.32+4.66 102.18+4.63  -0.14+1.66 103.38+5.42  103.35+£5.71 -0.03+2.04  0.551
Waist to hip ratio 0.89+0.06 0.89+0.06  0.00+0.02 0.90+0.05 0.90+0.05  0.00+0.02  0.513
Cholesterol (mg/dL) 202.504+35.13  202.24+34.30 -0.26+23.46 194.06+31.53 198.79+32.61 4.73+24.52  0.581
Triglyceride (mg/dL) 138.34+105.46 129.16+67.82 -9.19+95.27 116.63+£79.88 109.49+61.52 -7.14+58.04 0.131
LDL-C (mg/dL) 121.26+£28.54  123.10£28.69 1.84+22.08 116.61£26.60 122.10£28.54 5.49+£21.04 0.980
HDL-C (mg/dL) 55.11£12.94  54.87+12.84 -0.24+6.94 55.4749.79  55.77+£8.80  0.30+£5.94  0.703

Values are presented as meantstandard deviation.
5-uRCK: unripe Rubus coreanus, HDL-C: high density lipoprotein-cholesterol, LDL-C: low density lipoprotein-cholesterol.
*Analyzed by analysis of covariance (adjusted on baseline of percent body fat and change value of drinking units).
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Table III. Biochemical Parameters at Baseline (Week 0) and End of Treatment (Week 12) with 5-uRCK or Placebo

5-uRCK group (n=70)

Placebo group (n=70)

Variables Baseline 12 week C:;?lie Baseline 12 week C\ial?lie p-value
WBC (x10%/ul) 6.25+£1.29 6.41£1.54 0.16+1.21 6.61+1.75 6.64+1.70 0.03+1.35 0.562
RBC (x10%pl) 4.47+0.47 4.48+0.46 0.01+0.22 4.52+0.45 4.48+0.43 -0.04+0.22 0.199
Hemoglobin (g/dL) 13.29+1.46  13.45+1.52 0.16+0.68 13.11£1.47  13.14£1.38 0.02+0.64 0.222
Hematocrit (%) 39.87+4.17  39.69+4.17  -0.18+1.98 39.49+3.96  39.06+3.60  -0.43+1.94 0.452
Platelets count (x10/ul) 281.49+£51.36 290.81+57.92  9.33425.29  295.79+56.85 296.34+58.49  0.56+26.06  0.045"
Albumin (g/dL) 4.35+0.25 4.27+0.23 -0.08+0.20 4.38+0.23 4.26+0.23 -0.12+0.19 0.293
Total bilirubin (mg/dL) 0.65+0.25 0.65+0.26 0.00+0.23 0.65+0.27 0.66+0.25 0.01+0.23 0.856
ALP (IU/L) 178.99+40.45 184.20+43.44  521£2490  176.90+45.31 185.97457.09  9.07+28.40 0.394
AST (IU/L) 21.43+£6.25  21.70+6.69 0.27+5.88 23.1949.15  23.60+8.96 0.41£6.66 0.893
ALT (IU/L) 23.36+13.18 23.00+15.69 -0.36+9.71 22.57£15.29 23.47+16.54  0.90+8.60 0.419
Gamma-GT (IU/L) 29.99+19.15 31.40+£22.12 1.41£9.74 26.99+16.70 27.40+16.65 0.41£9.36 0.537
Glucose (mg/dL) 89.74+10.17 84.47+12.45 -5.27+8.19 86.1049.33  81.09+8.58  -5.01+8.54 0.856
BUN (mg/dL) 11.28+2.44 11.65+2.73 0.37£2.70 11.93+2.40 11.21+£2.64 -0.71£2.73 0.020°
Creatinine (mg/dL) 0.84+0.16 0.85+0.14 0.02+0.08 0.80+0.12 0.81+0.13 0.00+0.09 0.375
Hs-CRP (mg/L) 1.24+1.12 1.27+1.40 0.03+1.02 1.59+2.46 1.58+£2.22 -0.01£2.35 0.900

Values are presented as meantstandard deviation.

5-uRCK: unripe Rubus Coreanus extract, WBC: white blood cell, RBC: red blood cell, ALP: alkaline phosphatase, AST: aspartate
transaminase, ALT: alanine transaminase, gamma-GT: gamma-glutamyl transferase, BUN: blood urea nitrogen, Hs-CRP: high

sensitivity C-reactive protein.

Analyzed by independent t-test for change value between the groups, “p<0.05.
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AN} A of stAl = FHEst] A4S W Ao
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ATKFig. 3). 15 A= 5uRCK 437} AWA|EE
o A=A AR o ® oA st FH|NF a3E
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13} 3 AARI peroxisome proliferator-activated
receptor gamma (PPAR-y)$} ©]|& Z&3l= C/EBPa%}
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o] 9t} wkde| DEXAE %2 & BFM
F B0 ofye} A, kAl 2 w59 FAaA
< 747y 78 4= ok DEXA S-S I3k A3 )
AAE ARAH o R FHEEA = FAN 55 799
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o] I EE VM7= AR HuFHJTHY. oy At A Az W 5ol WalE e ARt
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s e SAA fFolaFelA Elsda, HiE 1. Aol ot A tidAE2 AF 2 BMI ¥

Z4 BFM 2 PBF, A%, BMI A Eo|AE & Thol| # sl AgTtollA BAHSE o Tholl FoA<l

oIk zfol7} YUAAT FA°] BFM % PBF7} 7 A% 2ol 7F SIATHp>0.05).
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