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Effect of glucagon-like peptide 1 receptor agonists on body fat redistribution and muscle

mass in overweight and obese type 2 diabetic patients
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Abstract: Objective To investigate the effect of glucagon-like peptide 1 receptor agonists (GLP-1RAs) on body fat
redistribution and muscle mass in overweight/obese patients with type 2 diabetes (T2DM). Methods We retrospectively
analyzed the data of 76 patients with body mass indexes (BMI)=24 kg/m’, who had an established diagnosis of T2DM in our
department between December, 2014 and September, 2015. We divided these patients according to their BMI in overweight
group (BMI of 24-27.9 kg/m’, n=14), obese group (BMI of 28-31.9 kg/m’ n=35) and severely obese group (BMI=32 kg/m’, n=27).
All the patients received treatment with GLP-1RAs (Exenatide or Liraglutide) for 3.0 to 29.0 weeks (mean 8.9 weeks), and their
blood glucose, HbAlc and serum lipids were analyzed. For each patient, the fat and muscle masses were analyzed using a
human body composition analyzer (JAWON-IOI353, Korea) before and after GLP-1RAs treatment. Results Treatment with
GLP-1RAs significantly decreased BMI and visceral adiposity index (VAI) in all the patients in the 3 groups (P<0.05). The
treatment significantly decreased the body weight in the overweight group and obese group by 2.70 kg (0.60-4.95 kg) and 2.65
kg (1.45-6.40 kg), respectively (P<0.05), and significantly decreased the waist-to-hip ratio (WHR) in the overweight group (P<
0.05). The obese and severely obese patients showed significantly decreased percentage body fat (including both subcutaneous
and visceral fat) and increased muscle mass after the treatment (P<0.05). Compared with those in the overweight group, the
percentage body fat and VAI were significantly decreased in the obese group after the treatment (P<0.05), and the percentage
of subcutaneous fat reduced and the muscle ratio increased more obviously in the obese and severely obese patients (P<0.05).
Conclusion GLP-1RAs treatment can significantly lower BMI and improve body fat distribution in obese patients with T2DM,
especially in patients with a greater BML
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Tab.1 Comparison of baseline data among the groups [Mean+SD, M(QL,QU)]

Clinical characteristics Overweight group Obese group Severe obese group
n 13 28 22
Sex (male/female) 6/7 10/18 9/13
Age (year) 40+9 40+13 42+14
Height (cm) 161+6 16349 161£7
FPG (mmol/L) 8.3+4.0 8.0+3.5 8.846.1
HbA ¢ (%) 8.6£3.0 8.4423 7.941.9
FINS (mU/L) 10.3+6.0 12.744.2 19.3+14.6
HOMA-IR 3.9+3.1 4.9+2.5 5.7£3.7
TG (mmol/L) 2.1+0.8 2.6+1.7 3.442.3
TC (mmol/L) 5.0£1.0 5.3+0.9 5.5+1.0
HDL-c (mmol/L) 1.0+0.2 1.0+0.2 0.9+0.2
LDL-c (mmol/L) 3.0+0.8 3.3+0.6 3.4+0.8
VLDL-c (mmol/L) 1.1£1.0 0.9+0.4 1.1+£0.5
Combined with other hypoglycemic agents [number (%)]
Biguanides 11 (84.61) 21 (75.00) 20(90.91)
Glitazones 0(0.00) 1(0.03) 1(4.55)
a-glucosidase inhibitors 2 (15.38) 2(7.14) 1(4.55)
Insulin 0(0.00) 1(3.57) 1 (4.55)
Course of treatment (day) 61 (40, 115) 55(31,94) 85 (32, 113)

FPG: Fasting plasma glucose; HBAlc: Glycated hemoglobin; FINS: Fasting insulin, HOMA-IR:
Homeostasis model assessment-insulin resistance; TG: Triglyceride; TC: Total cholesterol; HDL-C: High-
density lipoprotein cholesterol; LDL-C: Low-density lipoprotein cholesterol; VLDL-C: Low-density

lipoprotein cholesterol; F=0.046~3.372, P>0.05.
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Tab.2 Comparison of obesity-related indexes before and after treatment (Mean+SD, n=13-28)

Weight (kg) BMI (kg/m’) WHR BF%
Group Before After Before After Before After Before After
treatment treatment treatment treatment treatment treatment treatment treatment
Overweight (n=13) 69.545.1 66.7+4.7* 26.84+0.8 25.7+1.2% 1.0£0.1 0.940.1* 29.7+4.5 29.4+5.0
Obese (n=28) 79.8+8.8 76.0+£9.4%* 30.1+1.0 28.7+1.4% 1.0£0.1 1.0+0.1 33.545.5 31.8+5.0%
Severe obese (n=22) 91.4+12.4 86.4+12.7 35.243.4 33.2+3.6* 1.0£0.0 1.0£0.1 37.4+4.6 35.844.7*

BMI: Body Mass Index; WHR: Waist-to-hip ratio; BF%: Body fat percent; *P<0.05 vs before treatment.
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Tab.3 Comparison of fat percentages before and after treatment (Mean+SD, n=13-28)

VAI Upper-extremity Lower-extremity Trunk subcutaneous
subcutaneous fat (%) subcutaneous fat (%) fat (%)
Group
Before After Before After Before After Before After

treatment treatment treatment treatment treatment treatment treatment treatment
Overweight (n=13) 9.58+2.46  8.8842.23*  35.78+10.95 37.18+10.75 33.43+8.98 34.27+8.83 21.73£5.16 22.04+5.14
Obese (n=28) 13.5942.86  11.91+£3.21*  40.49+11.71 37.97+11.38*  38.70+10.06  35.89+9.48*  25.70+6.13 24.01+5.93*
Severe obese (7=22) 19.69+5.02  17.9545.62*  42.25+11.26  41.24+11.21*  43.18+10.31  40.34+9.97*  30.00+6.33 27.93+6.30*

VAL Visceral adiposity index; *P<0.05 vs before treatment.
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Tab.4 Comparison of muscle ratio before and after treatment (Mean+SD, n=13-28)

Upper-extremity muscle (%) Lower-extremity muscle (%)

Trunk muscle (%)

Group Before After Before After Before After
treatment treatment treatment treatment treatment treatment
Overweight (n=13) 29.71+5.60 29.10+5.35 42.32+4.99 41.64+4.93 20.73+2.67 20.59+2.68
Obese (n=28) 26.89+7.03 28.29+6.43* 41.26+5.34 42.11£5.30%* 18.81£3.10 19.85+3.22%
Severe obese (n=22) 23.66+7.75 25.47+7.53* 39.82+4.43 40.56+4.62* 16.59+2.61 17.47£2.69*

*P<0.05 vs before treatment.
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Fig.1 Comparison of the changes in body weight, BMI,
BF% and WHR (A), fat percentage (B), and muscle ratio
(C) among the three groups after treatment. *P<0.05, **P<
0.01 vs overweight group.
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