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Effects of a low glycemic load diet
on body weight loss in overweight or
obese young adults

Mi Hyeon Park @7, Kisun Nam @2, and Sang-Jin Chung ©'
'Department of Foods and Nutrition, Kookmin University, Seoul 02707, Korea

Corporate Technology Office, Pulmuone Co., Ltd. Seoul 06367, Korea

ABSTRACT

Purpose: This study compared the effects of a high glycemic load (high GL) diet and low glycemic
load (low GL) diet on the body weight, body fat, blood pressure, and blood lipid indicators.
Methods: Twenty-one young adults aged between 21 and 28 years who were overweighted

or obese (body mass index [BMI] between 23 and 33.5 kg/m?) before the study and after
calorie reduction diets with either low GL or high GL for 2 weeks each were examined.

The study was a randomized crossover design with a 2-week washout period between the 2
types of diet. The order of the low GL and high GL diet periods was randomized. The body
weight, body fat, blood pressure, levels of blood lipids, fasting glucose, insulin, homeostatic
model assessment (HOMA) insulin, C-peptide, and HOMA C-peptide were measured at the
baseline, as well as 2, 4, and 6 weeks after starting the experiment.

Results: When subjects were on the low GL diet, they lost more weight than those eating

the high GL diet (mean * SD, -2.77 +1.09 vs. -1.56 + 0.78 kg; p < 0.001); there were greater
decreases in body fat mass (-1.62 +1.19 vs. -0.88 + 0.91 kg; p = 0.024) and BMI (-0.95 + 0.32
vs. =0.56 +1.08 kg/m?; p < 0.001). On the other hand, there were no significant differences in
changes in biochemical parameters, such as blood lipids and fasting glucose levels, and blood
pressure. The body weight, body fat mass, BMI, percent body fat, blood pressure, cholesterol
(total, low-density lipoprotein, and high-density lipoprotein), fasting glucose, C-peptide,
HOMA-insulin resistance-C-peptide levels were decreased significantly at 6 weeks.
Conclusion: The low GL diet may be more effective in losing body weight, body fat mass, and
BMI than the high GL diet for 2 weeks in healthy young overweight or obese adults.
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A7 (coronary heart disease) 9 @ 0] St HI5I T =2 @A 4, GHEOFA| = 4
Ateh B]gtato] B/ S A E Ma 5 [1]9] AP Aol A= A ZFA| 4 (body mass index,
BMI) 9] cl|SRIAFE Alo]o] @R =7} oA JFE vlx]= 2Q10 2 H 1SN, Lau
5 [10]9] Aol M= Alo] @GR et GHGIA| w MDA ek gl Bddo] Tk
FESIUTH @A 71 Al Sl YF2 nx= ety 71 d S v EH A7 =2
2 AF ot 27|DACl A F2 wE2A F7HA 7] 1L, 2 A} Qled 2] ke A
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Al BLsNs o] B 515 F5to] Al S Aol g o] 9li= A E B BT (BMI 223 kg/m?)

120t Q1S t/d 2 2 t/dAHE A skl

A 2 Aol Fofstr] A Ao FEste] @5 AF-LollAl A79f HHbA Rl A

Lol disl A& 52 &, ALA o= A5 ojofl FoJsttt. ti/dARe] A F = vt

o5 &7] 95 A|/d= =4 (Inbody720; Biospace Co., Seoul, Korea)< S 1L, 7]2_ JE
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BE s AE AdE S0 m 57 FQ 99 k0% Al es 2 S
71202 7 Ee2 % ollH A @ 77FQl 25 keal/kgS &oto] ofF HQ FoFS ALt
SHAT [13]

S 2 Q2 FF (keal) = 2 AT (B A5 + (FA AT - B AF) x0.25) x 25 keal

IS AL ZE Q1] e FgE desto] AARE 143510 1,200 keal (91} 57), 1,500
keal (‘FA}F: 59, o1&} 67), 1,800 keal (BAF: 5)2] Al 72 EQlof| 7712 Ao 2 A&
Sttt

-2 cross-over JARI O 2 657+ WYL Ut} 'Fd AJu] & Aefsto] ti/dAs 7492

180 2 0] Z7F wash-out 252 A Ql5}al MHEE 23 SHER H = ol AXLE A
STt AAbs tidARS 0] 4ol 3 she it fARR #%—l %To}%*— 7Hz A AL
(high GL)2t G310l WA AAE AAL (low GL) = T/3H 2k 7jlolo] ek 1
Q7Fo] 70% 2 ZAE o] ZUS A7Fo 2 7} 7)Qlof|A| 257t high GL z—rﬂ low GL A A2
Al&stAT =, 151 (107, low - hlgh GL L) A& 25 &2 FHstol 27 47
H low GL A AF2 FAd5}o] A3 AL, &2 (119, high - low GL 1&)= H Ao A F s}
L eb43tE ofa} GARSE DeteRS 7HE high GL AJAFS WA Al2aqitt. £3F 23 B0t
9] wash-outS 7% %, 0Fx| 2} 25 F9FL 2] g 270H= MR low GL AlAMS W 1512
high GL A]AFZ, high GL AAFS T 1825 low GL A AFS A 3Htth AlALeb A9 t]zf
Q12 Fig. 12 2T

-ln mz

Low GL AJAFol| 4] 1,200 keal 2] Aol v 2 & 7 - A A A5 Aol A gk21,176.9 keal, 1,500
keal 2] AF=1,471.5 keal, 1,800 keal A} AF=1,801.6 keal ©] 1.2 high GL 4] AFol| 4] 1,200 keal 2
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Lost to follow-up (n=1)
- Lost interest, withdraw (n =1)

Table 1. Composition of diets used for the study

Variables Low GL group High GL group
Intended calorie (kcal/day) 1,200 1,500 1,800 1,200 1,500 1,800
Provided calorie (kcal/day) 1,176.9 1,471.5 1,801.6 1,185.0 1,508.2 1,807.4
Estimated GL 65.7 82.0 94.6 142.8 180.0 214.3
Percentage of calorie from
Carbohydrate 46 45 43 78 78 76
Protein 35 34 37 13 12 14
Fat 19 21 20 9 10 n

GL, glycemic load.

AL tAFAFe] 749 A A A 3-H Al eko] k2 1,185.0 keal, 1,500 keal A AF=1,508.2 keal, 1,800
keal A A= 1,807.4 keal©] QITh. 2} Al E-0] G EGIEFL o] 130l A Al] o A Hof o3
GRS FAots A o] 8oto] Ala-H Al 4] o] FRotFS Lol AM-SHATH [14].
High GL 1&2] G0t F2 low GL LE-2] of 28| 2 A7 5tof AALE Ao TE. 2 AlALS]
Az dgol W2 Yo YEAH|E (BEHE, G, A8 Table 13 2t}

AHS A1ZFe17] A tiadRte] Al A%, A A (Inbody720; Biospace Co.)TF €9} (HEM-
7310; Omron, Kyoto, Japan) = =%t th. 571 255 A 25t AF o] 7|71 5ot th/dte]
A, W%, A Y3 B D ok AAsH7] Hol 2SI, E A FF AT A4 9]
of| A3t Zlo] U=A] wi Y Moo Zelskict. HE-2 94 u*o‘%‘EMPP AA =
Rolo] A7 AT} 2%, 4%, 6% Fo) 2 49 AN SIRITh AW 3 Wolo] WYL Halslol

SAAAY (triglyceride), &= AH|Z (total cholesterol), 11H =X A THHA (high-density li-

ﬂi\

‘ Assessed for eligibility (n = 31) ‘

Excluded (n=9)
- Did not meet inclusion criteria (n = 9)

Y
‘ Randomly assigned (n = 22) ‘

! !

Y
‘ Low GL diet (n =11) H 2 weeks H High GL diet (n =11) ‘
‘ Wash-out (n =11) H 2 weeks H Wash-out (n =11) ‘
‘ High GL diet (n = 11) }—{ 2 weeks H Low GL diet (n = 11) ‘

Fig. 1. Diagram of the study.
GL, glycemic load.
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Y

‘ Completed study (n =10) ‘ ‘ Completed study (n = 11) ‘
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poprotein; HDL)-Z&| AH|Z, A =X A2 (Jow-density lipoprotein; LDL)-Z 2| AH| S
TEEG, e, C-peptides =451t Homeostasis model assessment (HOMA) calcula-
torg °]-&5to] Ql&d o] A FHd2 B7I6l7] fIo AME-El= /4] A1 &R *1& HOMA A
4> (HOMA to quantify insulin resistance)2} C-peptideS ©]-&5}0] Al4Fet C-peptide HOMA A
4> (HOMA to quantify insulin resistance C-peptide)2] Zt& AHE5HA T} [1517]. A7 7|7 &<
i dAe] 252 A 7] o]t A5 FAISHES sl

SAXz=
318 2k 5 9] EA X 2] = SPSS (Statistical Package for Social Sciences version 23.0; SPSS Inc.,
Armonk, NY, USA)E ©]-&5tof 245113 2= A4 Aabe 72452 p <0.05= A 51

£A4 0.2 gofstet ZHFstet,

YA 45 1B e WE sk R TAISET, A A% 18 2ol Lol A
g A, Adw, AAFA 4, 2, 2 W A& 5] 2ol & H] 5] 2]5F0] Mann-Whit-
ney U testS AA|5FATh 3 701 low GL A AR} high GL A A} Abo] o] W SkaF vl ZH7}
low GL AL}, high GL AJAH A A9] .5 2ho] v, 48 A2 1 (12)et A 65 F (429)
= H o EFHAE A ASFL, Wilcoxon signed rank testS A A|5Fo] 2}o] 5 H A 5F3i T

21t

CH&x 54
= Ao ti/d A 54 Bl A5t ] A S AR, €, Elo] B Table 29F Z
AT A= B3 107 (47.6%), o173 11 (52.4%) 2 2 low - high GL L&l A /g 1} of 4
2 Zt7F 57 0] 1AL, high - low GL L& 212t 57, 67 2 = - 217 0| }lth. ti/dAe] £442
A A& & OF ol =& f-o] ARl 2o 7} gl giet.

th/dzbe] A ot Ag2 24.52 + 2.40M| 2 low - high GL 153 high - low GL 152 7}
7} 25.2 £2.10A1], 23.91 + 2.59M| R T} 4| 5-2] 2 A -2 75.71 £15.06 kg 2 & low - high GL 71
E 7} high - low GL 152 Z+2} 76.39 + 16.58 kg, 75.09 + 14.33 kgo| 31 .0 | A x| {}=F2] 2 |
T2 24.47 + 4.31 kg 2 low - high GL 153} high - low GL 18- Z}2} 24,05 + 3.74 kg,
24.85 + 4.93 kgO| A ™ A A FA| 420 A -2 26.60 + 2.98 kg/m2 2= low - high GL L
52 high = low GL 152 27} 26.52 £ 2.70 kg/m?, 26.67 + 3.35 kg/m2°| 1 o™ A J & 57 2
W= 245 2He] o) ARl Afo] = Ui

ko] FQolle 4%7], o|et7] Aeko] Al -2 712} 126.86 + 23.11 mmHg, 85.10 + 16.63
mmHg2 2 low - high GL &2 22} 131.80 + 28.59 mmHg, 88.20 + 20.62 mmHg©] 3l
high - low GL L& 122.36 + 16.91 mmHg, 82.27 +12.34 mmHgl. 2 ¢ 4 23 & 15

EEEEREET- TR

ol AL Aitol| e A A o] M A 32 92.19 + 37.69 mg/dLE low - high GL 153+
high - low GL 152 Z}7} 87.40 + 32.95 mg/dL, 96.55 + 42.67 mg/dLo| 1T}, Z 22| AH = 9]

https://doi.org/10.4163/jnh.2020.53.5.464 468



Yot ME M A g3t Ay

IJNHS

Journal of Nutrition and Health

Table 2. Subjects' characteristics

Characteristics All Subjects (n = 21) Low - high GL group (n =10) High - low GL group (n =11) p-value
Sex 0.835
Male 10 (47.6) 5 (50.0) 5 (45.5)
Female 11 (52.4)" 5 (50.0) 6 (54.5)
Age (yrs) 24.52 +9.40 95.2 +9.10 93.91+2.59 0.282
Body weight (kg) 75.71 +15.06 76.39 £16.58 75.09 = 14.33 0.809
Body fat mass (kg) 24.47 + 4.31 24.05 + 3.74 24.85 + 4.93 0.809
Body mass index (kg/m?) 26.60 = 2.98 26.52 + 2.70 96.67 +3.35 0.918
Percent body fat (%) 32.82 +4.82 32.09 + 4.62 33.49 £5.13 0.426
Blood pressure (mmHg)
Systolic 126.86 + 23.11 131.80 + 28.59 122.36 £16.91 0.557
Diastolic 85.10 +£16.63 88.20 + 20.62 82.27 +12.34 0.605
Lipid profile (mg/dL)
Triglyceride 92.19 = 37.69 87.40 +32.95 96.55 + 42.67 0.557
Total cholesterol 169.76 + 27.90 170.60 = 29.38 169.00 + 27.90 0.918
HDL-cholesterol 56.10 £ 9.53 5710 = 11.11 55.18 = 8.28 0.863
LDL-cholesterol 104.86 + 30.89 105.70 + 35.51 104.09 + 27.78 0.918
Fasting glucose (mg/dL) 88.90 + 5.88 88.10 + 5.13 89.64 + 6.65 0.654
HbA1c1 (%) 5.39 £ 0.24 5.42 + 0.27 5.36 £ 0.22 0.809
Insulin (pU/mL) 10.29 = 4.00 11.52 = 4.77 9.17 +2.95 0.197
HOMA-IR-Insulin” 1.26 = 0.45 1.34 £ 0.52 119 £ 0.39 0.468
C-peptide (ng/mL) 2.27 + 0.58 2.40 + 0.50 2.15+ 0.64 0.387
HOMA-IR-C-peptide” 1.52 + 0.51 1.74 £ 0.37 1.58 = 0.50 0.468

Data are shown as mean + SD or number (%).

GL, glycemic load; HDL, high-density lipoprotein; LDL, low-density lipoprotein; HbAlc1, hemoglobin Alc; HOMA-IR-Insulin, homeostasis model assessment to
quantify insulin resistance; HOMA-IR-C-peptide, homeostasis model assessment to quantify insulin resistance C-peptide.
YHomeostasis assessment model (HOMA2) calculator was used.

https://e-jnh.org

A 372 169.76 + 27.90 mg/dLE low - high GL 152} high - low GL L& 2H2}170.60 +
29.38 mg/dL, 169.00 + 27.90 mg/dLO] I T}. &5 F-2] XA -2 88.90 + 5.88 mg/dLE low
- high GL 153} high- low GL 152 Z}7}F 88.10 + 5.13 mg/dL, 89.64 + 6.65 mg/dLO| I T
Q<& o] M| H10.29 + 4.00 pU/mLE low - high GL L&} high - low GL 1&-2 7}
Z}11.52 + 4.77 pU/mL, 9.17 + 2.95 pU/mLO] ATt Q1&d o] T & of| Zof] Z-851= A =
C-peptide®] A -2 2.27 + 0.58 ng/mL2 = low - high GL L&} high - low GL &2
Z}7} 2.40 + 0.50 ng/mL, 2.15 + 0.64 ng/mLO| ATk, F ol HA} Aol & = 5 7k f-ol &
Q1 xfol+= gl

QI low GL2} high GL AlAM0AM 28 2t OE L M.
E o AkA} Z 21980 A low GL Al A2} high GL 4]
ko] = AAF A F ol whE WS 2fo] & H]wl e A= Table 3
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>
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~|

£ op Aot

257t low GL AJ Ak} high GL AJAFAdF o) wh2 ¥skeF &fo] & 2 At 4|52 low GL Al At
A] =2.77 +1.09 kg, high GL A Al A] -1.56 + 0.78 kg, A AWF2 low GL A Aol A] -1.62 + 1.19
kg, high GL AJAtol| 4] -0.88 + 0.91 kg, A A A== low GL A ARl A -0.95 + 0.32 kg/m?, high
GL AJAFof| A1 -0.56 + 0.27 kg/m2°| A TH A2 (p < 0.001), A A H=F (p = 0.024), A DA 4= (p <
0.001)°l| A1 low GL AJAF A 3 o] wh& ZF47Fo] high GL AJAF A F of] w2 ZhAgol] vl sl 72
Ao g 7ok AU A A E, £57]-01e7] E, SHEAE, S22 AHE, HDL-Z 2| AH|
£, LDL-ZY2H S, 35, Q& A& HOMA A4, C-peptide, C-peptide HOMA 2| 4>

oM §2) 52l 2ol 7} glgict.
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Table 3. Body composition, blood pressure and blood lipids changes following the isocaloric low GL diet and high GL diet

All subjects Low GL group High GL group Low GL group High GL group
Pre-test (n=21) Post-test (n=21) p-value Pre-test (n=21) Post-test (n=21) p-value Achange”(n=21) Achange’ (n=21) p-value
Body weight (kg) 75.31+15.92  72.54+14.44 <0.001" 75.06+1479 73.50+14.70  <0.001°  -2.77+1.09 -1.56+078  <0.001°
Body fat mass (kg) 24.08 + 4.36 22.46 + 3.81 <0.007 23.92 +4.17 23.05+4.14 0.001" -1.62 £1.19 -0.88 £ 0.91 0.024*
Body mass inbody (kg/m?) 26.44+3.05  25.49+2.86 <0.00T"  26.38+2.95 25.82 +2.99 <0.007"  -0.95=+0.32 -0.56 + 0.27 <0.001"
Percent body fat (%) 32.46 +4.77 31.57 +5.09 0.005" 32.41+4.96 31.91£5.17 0.073 -0.89 +1.23 -0.50 £1.08 0.237
Blood pressure (mmHg)
Systolic 12414 £22.35 120.86 +16.84 0.094 122.86+17.66 120.24 £16.97 0.169 -3.29 £7.60 -2.62 +8.29 0.807
Diastolic 83.10+16.48  78.67+12.75 0.006" 8210+14.76  80.29 +12.84 0.331 -4.43 +7.60 -1.81+8.86 017
Lipid profile (mg/dL)
Triglyceride 93.95 + 37.84 71.38 £ 27.61 0.008" 100.19+49.37 100.43 + 45.06 0.945 -292.57 +30.12 0.24 +49.95 0.085
Total cholesterol 173.00 +£27.22  159.43 + 26.67 0.001" 17114 £ 2716 159.29 + 23.98 0.005" -13.57 +£13.53 -11.86 +16.49 0.972
HDL-cholesterol 56.52 + 9.40 52.05+9.53 0.004* 55.71+9.64 50.57 £ 9.68 0.003" -4.48 £ 5.67 -5.14 £ 6.29 0.809
LDL-cholesterol 105.38 £29.58  98.19 +27.29 0.019" 104.29+927.50  97.62 +24.93 0.056 =719 +11.91 -6.67 +13.39 0.828
Fasting glucose (mg/dL) 8819 +7.13 80.48 + 5.75 <0.00T"  87.62+7.48 81.76 + 6.20 0.001* ~7.71+6.85 -5.86 + 6.04 0.370
Insulin (pU/mL) 10.35 + 5.25 8.54 +4.18 0.21 10.75 = 4.26 10.29 + 6.11 0.578 -1.81£6.01 -0.47 +6.23 0.702
HOMA-IR-Insulin? 1.27 £ 0.63 1.08 £ 0.52 0.258 1.37+0.53 1.29 £ 0.75 0.444 -0.19 +0.70 -0.09 +0.77 0.848
C-peptide (ng/mL) 2.20 + 0.66 1.91+0.60 0.052 2.35+0.66 2.05+ 0.67 0.034" -0.29 + 0.62 -0.30 + 0.64 0.835
HOMA-IR-C-peptide? 1.64 + 0.51 1.35+0.44 0.016* 1.71+0.49 1.46 + 0.48 0.023" -0.29 + 0.49 —-0.25 + 0.47 0.794

Data are shown as mean = SD.
GL, glycemic load; HDL, high-density lipoprotein; LDL, low-density lipoprotein; HOMA-IR-Insulin, homeostasis model assessment to quantify insulin resistance;
HOMA-IR-C-peptide, homeostasis model assessment to quantify insulin resistance C-peptide.
DPre-test post-test changes in response to the meal. ?Homeostasis assessment model (HOMA2) calculator was used.

*p < 0.05.
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Low GL A At} high GL AAF A H A& 7

At

14.70 kg, A A2 low GL AAFATH A

Z}7} 23.92 + 4.17 kg, 23.05 + 4.14 kg, A DA 4>

= low GL AJAF 43 A

Al /\}-tﬁ_:?:_ H];ﬂ_{sl- 7=ljv_]. iﬂ%ﬂ low GL Al /\} M_z;]
Y7} 75.31 + 15.22 kg, 72.54 + 14.44 kg, high GL A Ak+= 2+2} 75,06 + 14.79 kg, 73.50 +
-5 24.08 + 4.36 kg, 22.46 = 3.81 kg, high GL A Al+=
-F+=26.44 +£3.05 kg/m?,

25.49 + 2.86 kg/m?, high GL A Ab= 2+2} 26.38 + 2.95 kg/m?, 25.82 + 2.99 kg/m?2°| 1T}, Low GL
AIA} high GL A Aol A |5 (p < 0.001, p < 0.001), HAH=F (p < 0.001, p = 0.001), A XA
4= (p<0.001, p <0.001)7} Z} A|AF A 3| H o} o]l {0 A o 2 ZhAE| QT A A&
GL AJAtol| A 23t & 27} 32.46 + 4.77%, 31.57 + 5.09%= low GL 2] Aol Ak 2| X -5
0.005)°] §-2]& 0 & ZFAEAch

o
+ low

(p=

Folo] 72of = Jow GL A ALo|A] A Z] Mt So] o]97] Fte 7+
78.67 £12.75 mmHg 2. 2 32| & 0 2 ZFAE| At} (p = 0.006).

7} 83.10 + 16.48 mmHg,

ol Ar} Aol A 22 AHEL low GL AAFAF At = 247F 173.00 + 27.22 mg/dL,
159.43 + 26.67 mg/dL, high GL 2] A}% Z}7}171.14 + 27.16 mg/dL, 159.29 + 23.98 mg/dL, HDL-= 2]
AHEL low GL AAFATH A3 T= 742} 56.52 + 9.40 mg/dL, 52.05 + 9.53 mg/dL, high GL 2
Ab= ZF2) 55,71 +9.64 mg/dL, 50.57 + 9.68 mg/dL, 35T low GL A A A H M3}t = 742}
88.19 7.13 mg/dL, 80.48 + 5.75 mg/dL, high GL 2| Ab= 22} 87.62 + 7.48 mg/dL, 81.76 + 6.20 mg/dL,

C-peptide HOMA A4+ low GL A AL A1 F M3 = 747} 1.64 + 0.51, 1.35 £ 0.44, high GL 2] A}
= 247+ 1.71 £ 0.49, 1.46 + 0.48°] 1T} Low GL A} Al high GL 2] Aol A 2 F | AH|Z (p=0.001,
p = 0.005), HDL-=Z| AE|Z (p = 0.004, p = 0.003), 35T (p < 0.001, p = 0.001), C-peptide
HOMA A]4* (p = 0.016, p = 0.023)7} 2} A|AF A3 M H T} Sof| §-o] 2] 0 & ZhAE it S/ 4]
-2 low GL A At A 3 & 717} 93,95 + 37.84 mg/dL, 71.38 + 27.61 mg/dL, LDL-= 2| AE| &2
Z}7}105.38 +29.58 mg/dL, 98.19 + 27.29 mg/dL, C-peptide= high GL A Afof| A M2} & 7F7} 5 35

SN
L.
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+0.66 ng/mL, 2.05 + 0.67 ng/mL2 = low GL A ALl A7 F/d X%} (p = 0.008) 2 LDL-Z 2| A H|
£ (p=0.019), high GL A Aol ATt C-peptide (p = 0.034)7} -F-2] A 0.2 ZHAE| fict,

Z, low GL A Aol M= A5, AAG =, A DGR 5, AAGE, o|¢h7] Eet, 484, =
#| 28| E, HDL-Z 2| AH|E, LDL-Z 3| AH &, 3539, C-peptide HOMA A|4=0f| A 7-2] 4
2 245 JAL, high GL AAs A5, WAL, AAFA 4, S| AHE, HDL-Z2 &

B &, ZE2dY, C-peptide, C-peptide HOMA A0l A §-2] 4 0 2 TFAE| Qi

_".J_

Z Hw

b (n=21)0| A A3 AR 1Y)} A Y 65 F (42Y)5 B wSH A J}%Tableﬂ}
P25 A Q) gt A3 2529} mpA| 2t 23 (45) 2+2] low GLI} high GL AJAF FL/gof] &
H AT A A dubd o= o R o) 2| 27F A E ]l

R
oz

eomy oz
N

£ O rin p2t
ofy
™

)
o
P

ot
o

o] A|Zo] HolaFo- -3.17 +1.47 kg (p < 0.001), A A WL -2.15 £ 1.53 kg (p < 0.001),

A4 111 + 0.49 kg/m? (p < 0.001), A/ -E-0l| A= -1.42 +1.53% (p = 0.001) 2 A|J
A3 So %= 8o o2 ZhAE T &t A AF & 4%y Feto] ¥
-8.19 +11.26 mmHg (p = 0.003), ©] 7] & ¢t2] SRS -5.86 + 7.28 mmHg (p = 0.002)
A Foll R fojH o2 AR A HA Aol A= 3| AH
HERF2 -9.43 £ 15.35 mg/dL (p = 0.018), HDL-Z 2| AH| &2 -3.24 + 5.79 mg/dL
(p=0.031), LDL-—é—EliEﬂé% -6.38 +13.08 mg/dL (p = 0.046), 35 & F-2 -8.81 £ 5.73 mg/dL
(p < 0.001), C-peptider= —0.33 + 0.46 ng/mL (p = 0.006), C-peptide HOMA A| 4= -0.29 £ 0.34
(p=0.002)2 AP M H} A Tof F-ol2 0z AL et ol S/ A%, ed, A&
d HOMA A= 594 Q1 2to] 7} gl i Th.

i)
ol

e
ox
i
J}L

et rlo

o &
=2
211
Z

olr

mu o b Hr 2 px
>

o fu ot |

n

Table 4. Body composition, blood pressure and blood lipids changes following the baseline and 6th week

All subjects Baseline (n = 21) Week 6 (n = 21) Change” p-value
Body weight (kg) 75.71 +15.06 79.54 +14.47 -317 +1.47 <0.001*
Body fat mass (kg) 24 .47 £ 4.31 22.32 + 3.76 -2.15+£1.53 <0.001"
Body mass index (kg/m?) 26.60 +2.98 95.49 + 2.88 -1.11+ 0.49 <0.001"
Percent body fat (%) 32.892 + 4.82 31.40 + 5.12 -1.42 +1.53 0.001*
Blood pressure (mmHg)
Systolic 126.86 + 23.11 118.67 £ 16.54 -8.19 +11.26 0.003"
Diastolic 85.10 £16.63 79.24 +13.32 -5.86 £7.28 0.002*
Lipid profile (mg/dL)
Triglyceride 92.19 + 37.69 78.33 +33.33 -13.86 + 40.07 0.170
Total cholesterol 169.76 + 27.90 160.33 + 23.83 -9.43 +15.35 0.018"
HDL-cholesterol 56.10 + 9.53 52.86 +10.30 -3.24 £5.79 0.031"
LDL-cholesterol 105.38 + 29.58 96.95 + 25.08 -6.38 £13.08 0.046"
Fasting glucose 88.90 £ 5.88 80.10 + 6.62 -8.81+5.73 <0.001"
HbAIc1 5.39 £ 0.24 518 + 0.24 -0.21+0.16 0.0071*
Insulin (uU/mL) 9.91+3.84 9.89 + 6.49 -0.40 + 4.66 0.244
HOMA-IR-Insulin? 1.28 £ 0.49 1.24 + 0.80 -0.02 + 0.59 0.259
C-peptide (ng/mL) 2.91+0.55 1.94 = 0.74 -0.33 £ 0.46 0.006"
HOMA-IR-C-peptide? 1.66 + 0.40 1.34 = 0.56 -0.29 + 0.34 0.002"

Data are shown as mean + SD.

HDL, high-density lipoprotein; LDL, low-density lipoprotein; HbAlc1, hemoglobin Alc; HOMA-IR-Insulin, homeostasis
model assessment to quantify insulin resistance; HOMA-IR-C-peptide, homeostasis model assessment to quantify
insulin resistance C-peptide.

YFrom baseline by post-hoc. ?Homeostasis assessment model (HOMA2) calculator was used.

*p < 0.05.
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it
A% e A I mar o et ehaohE w A 4 S ASHSHE S Ao
on] 2 DB Aol o8] Py, HBT AT, 155 ABEY 9Pl 57}
5131 AlAbe] AR 0} 215 Afo]o] gFe] #A7} Slthe A7 A TS o] B w3 glof g4
5122 |85 Alo]7} BRI 9ITh [4,15). B ATOA & HQ10] AvkAlafel §AE
2 579 JRBFL 771 A (high GL)2F G510l A (low GL) AAE AALE 217}
2% SO A ste] AF A 5o AF, AAY, AYYA S, DY D B Y HJBETY 9

Aetstd o vt =55 DS 714 high GL (n = 21)2 low GL (n =

low GL AlAFoll A A F:, A&, A A ZA]

40] Zr47Fo] high GL AALY] Zradol Hls) fo]d oz 710, dt, SHAE, T3e &
o

A
, &% HOMA A|4*, C-peptide,

Bl E, HDL-Z 2| AH S, LDL-Z2AH &, 358, J&d
C-peptide HOMA A S=0| Al = 2}o] 7} QA ATt 2k A Abe] 3} & 1] i of| A += Jow GL A Atofl A]

]
 AF, AR, DG 5, AATE, o] 78, T2, S22 AHE, HDL-Z2
AH|Z, LDL-ZE| AHZ, ZEH T, C-peptide HOMA A 4=0]| A, high GL A Aol A = 2| =, A
AN A DGR ¢, 2 F| AHE, HDL-FE| A H S, 3589, C-peptide, C-peptide HOMA
A g0l A AL A ET Sof] f-old o2 A AE & 4= AT Noakes 5 [19]9] &
S Z =9 Ae4aE- D EIAHO] AXfel W ERpSHE 2] 3R] HEo] AlAF Apo]of] Al
A g2t A wAE S 12 vl gt Aol A 123 St 7iRle] H e H7Fe] 30% =91 |l

2 B3t E SR ] AAZ) MRS A 28| HFo] AJALE T R0 % 0 & |
tav]go| g 270 F BT (9.2%vs. 7.0%), Foster 5 [20]2] H]THS- 9|5t A&k
F2k9] A S 3 Aol A 67H Y BF Me3tE AAL AL EkeSHEo] URt A}
AFs e 2082 Bustal Qlo] o= 1ek43t5 AlALH o} X g
IAZF A F A dvoll o E2HE HQl 2 At AR ket shzlch ARl 5E o
T ohE Aol A A eh4atE ) i EheskE AL of| ZF2E A 2| HFo] fe] 4 o
AL, MekpshEat A AARY] GTHE 2 Aol A& AAL S0 A A1
ojA oz ATt 0 2 UELH O} o] 5 Aol A= Ae4dt g, 184S ER
AL A ol wh2 W BteFol| A = f-2l & Q1 2bo| 7k rEREA] ety [18,21]. 7} A
o f-o4 o2 HA|HaFo] AS A2 of2 A Akt fAbst A Aot g
A Lof| A = = AlA} Abo] o] ¥ e H| o) A = low GLE 7HRl AlAL7L 9014 o 2 g}
go] 211 high GL AJALol| H|SH low GL A|AF7F A A Wef Zhavo]] o & 3b4 o] g}, o] = 3h=;
Qloll A low GL A]AF7} high GL A Akl vl &l 2|5, A A&, A A A= A aa7t F A4S
gelgt Atget & 4= Ut
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£5HE A A= T 45%, 26%, 29%C°] 3L, EhpoHE -2 747} 37 g3t 115 go| /1T [21,22]. ©]
S QoA AFRshe Aot Aol 22l 7} gl 2 4%ke] o9l 50-100 g ol 4] &
FIES e Aol ofy et 714 e 7 2| &5}7] of R AlAF 2] o2kl Azt T e
U A s G ReHS skl S et ofy et Tl A 2 doksta Al B S Y AR s
AE A 5 AEE 517 100g o9 B FFohs FHEE AR A F A=A
ol o= AAE 4= At} [23)].

A ephE- LA A Ao A F/d A o] ZHAE| 3 HDL-Fel| AH &) S7He = A 2. 2 UHE}
WA, NEREEHE A AW AlAfo| A= FE | AEH ST LDL-SE|AH S AV 2 Ao R
Hw 3 gl ot 2 Ao A= FARRE 237 UeRA] 959kTt [19,20,24]. FE5F of 2] 1tof]
M AepstE AAEAAH 2R led 57t folA o2 ZAEJ, dlad tiAb
Stel 2 Ao g Bl o} 18,19,21] & AollA = F S79 A AAHEH M} = 1|
WollA R Q& s ol A= F-2l A Ql 2ol 7} gl ARt Q&1 RH| A FYEE 4T
2= Q1= C-peptide®} C-peptide A 2| 471 §-0] 2 0 @ ZFAE|QIT}, 235 FH 5|2 Al Atoj| u}
223 HE 39 914, C-peptide?t TAE A7} o] T QTS AAFSHC} [25).

BE /A (n=21)0ll M WA A 712E A, & 2fol & vl st A3 Al F, A AT, D FA]
A

=, AAGE, Y (571, ole7])), T L HE, HDL-Z 2| AH &, LDL-Z 2| AH| &, &
By Sld M A C-peptide, C-peptide HOMA A|57F 5= [-0] & 0 2 ZhASH 712 o
stafol TAIQlo] AISHE IS M HEHaF S A F A2 A AL E L IZ A 5=
Mot fast Ao s 4

Foster 5 [20]2] Aol A A5 2 F AE T o7l E &S A 5ol ZAasit7 Lol S Ol &

AR BT, Tay 5 [24]) ATOINE AR} 413 245 Fo] Wikl mx oo
2 AR Q1 ZH2 2| 2 A|otst AFe ol A A et ShE. A HF A A= A A A Q) A= ZhAT}
L 7|1ZF A S HA] = ‘1}3'— HIugou & o= 177t vekel =& dpA Foll 7|
#low OL A, High O A1 431712k ok 2.2 ol Al wiske )43 2 2

Ak AF, Xﬂ"'E*ZlT A, Fe, gy B 24 59| g} ol & &) 9lsl
1L o Qi 7]7+e] Aldd o] X 3)g] o] 1:% Aoz AlRHT 2 A= tidAe] AgE
o 245 IHHA] Fal AEFA et AAYES 7S 22T DS w ol o/

o

L =

A+ dRetsty| ok AR o] ot Tt thAS S /g o] = E 7|Rbo] A o=
A2 ek 20t 4RI & T 2.2 31l 7] w2ol| tiAS- S o] =2 /g Aol
et 771 B ottt Fstfo] 22 AAtel Al 4T mvkE dnteletr] 93l it
T A b w2 RS R Fste] o)t 22 FUF A4S st et
29

= Aol A= Sh=elo] Ba A F st Lt Aret FARRE 2] FR-SHEE 7H high GL
AAret FrstRro] A AdAIE low GL AAFE AF R £ A1F, AR, €S 2 2 W A
U A9 A& 5o Wsks 24 B Hlaskglet. 20t HAHUEE LR AT AFE
?Jl wash-out 7]2kQ] 7255 A|2f5tal 7l B 8 B7Fe] 30%E S low GL ARt high
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GL AARS 7} 2723t A|8-5FA T Low GL A AR} high GL AJAHe] &35 H|wgt 23} low GL
A A}7} high GL AlAFe] B8 %2 (p < 0.001), H| AW (p = 0.024), A A A 4= (p < 0.001)°]]
A oA ez Aol o Zith shAT Y, E Ul wgt A et 919 2| Holl M= /o5 At
0|7} ATt Low GL AJAFe] .55 ] gt é#ﬂhrﬂﬂ%%f%@ﬁh:ﬂﬂ%gﬁl
%ﬂ%%%@ﬂ%%%ﬂﬁﬂaHmﬁﬂiﬂE¢mﬁﬂéwg%%§%omm@
HOMA A 4>7}, high GL A Al A = A&, A A, MDA, SE | A8 E, HDL-Z 2| &
B, 358, C-peptide, C-peptide HOMA A| =0l A] ZH AA} W BT} Fof G0 0 & 7k
HW4E&“ﬁ“ﬁ“ﬂﬂﬂ“ﬂ?%ﬂﬂﬂéﬂﬂ%ﬂW%ﬂﬂwﬂﬂ¢ﬂmw
&, 8% (557, o1¥7)), 2 AH E, HDL-ZY A H &, LDL- 28 2 H &, 3 58T, T3}
=ELE C-peptlde C-peptide HOMA A| 47} = G| A 0 2 ZhAE|Qich B AL A} 4=
T UGS AP S o1V Al e desl A EF2 71 Hoe 23 A
Folde e sto] Fshs Aol AlFE A7l ol o @A d Aoz Alg g
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