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- Abstract -

Background: Lepftin is a protein secreted by adipocytes that regulates food
infake by acting on the hypothalamus and is correlated with body fat mass.
Insulin resistance is also correlated with body fat mass and obesity. Rosiglitazone
(RSG) is known as a highly selective and potent agonist for the peroxisome
proliferator-activated receptor-y (PPARy). It improves glycemic control by improving
insulin sensitivity in peripheral tissue. This study was performed to evaluate the
anfidiabetic and insulin sensitizing effects of RSG combination therapy and the
efficacy of serum leptin level as an indicator to predict the clinical response of
RSG in ftype 2 diabetic patients with oral agenfs such as metformin and/or
sulfonylurea.

Methods: The study subjects were 140 type 2 diabetic patients (90 male, 50
female) who received a 12-week course of daily 4 mg RSG, in addition fo the
previous medications. The glucose level, indices of insulin resistance and
metabolic parameters were measured. Serum leptin level was measured by
radioimmunoassay before and affer RSG treatment. Visceral fat and subcuto-
neous fat were measured by sonography.
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Results: After 12 weeks of RSG treatment, FPG (12.6+28.1 mg/dL), HOMA (0.3+0.9),
serum fasting insulin (1.9+4.7 yU/mL), SBP and DBP had all decreased significantly,
whereas body weight, BMI, waist circumference, WHR, body fat mass, and
subcutaneous fat had all increased. Serum leptin level also tended to increase
after RSG treatment, but without significance. AFPG (A=value after freatment-
value before treatment) was inversely correlated with basal serum leptin level
(r=-0.202), basal HOMAR (r=-0.226) and basal FPG (r=-0.565). There was no
correlafion between AFPG and basal BMI or serum insulin level. RSG treatment
showed significant inverse correlation between serum leptin level and A HOMAk
(r=-0.416), Ainsulin (r=-0.365) and AHbAc (=-0.189). Serum leptin level was
positively correlated with the subcutaneous fat amount (r=0.548), basal BMI
r=0.521), and basal HOMA; (r=0.343).

Conclusion: These results showed that RSG tfreatment can improve not only hyper-
glycemia but also insulin resistance in type 2 diabetic patients. The serum lepfin
level at baseline can be used as an indicator to predict the clinical response of
RSG treatment in type 2 diabetes patients (J Kor Diabetes Assoc 27:420~432,
2003).

Key Words: Leptin, Rosiglitazone, Type 2 Diabetes Mellitus
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Table 1. Clinical and Biochemical Characteristics of Study Subjects

male (n=90) female (n=50) p value
Age 53+10 55+8 NS
DM duration (yrs) 42444 5.3%+4.0 NS
Weight (kg) 71.4+8.8 61.6+9.0 <0.001
BMI (kg/m’) 24.942.6 25.743.3 NS
Waist (cm) 88+6 86+9 NS
WHR 0.92+0.05 0.91£0.05 NS
FPG (mg/dL) 143434 139439 NS
PP2hrG (mg/dL) 215%72 215+79 NS
HbA . (%) 75+1.3 7.4%1.2 NS
Fasting Insulin (#U/mL) 7.1+4.1 8.1£5.6 NS
Fasting C-peptide (ng/mL) 1.81+0.6 1.7x£0.7 NS
T-cholesterol (mg/dL) 181+ 33 18228 NS
HDL-cholesterol (mg/dL) 45410 4611 NS
LDL-cholesterol (mg/dL) 98 £+102 10227 NS
Triglyceride (mg/dL) 188 +125 168199 NS
SBP (mmHg) 129417 138+19 0.019
DBP (mmHg) 82+11 84+10 NS
Body Fat (%) 26.4+4.7 31.6+6.2 <0.001
SQ fat (mm) 19.3+6.3 272482 <0.001
IA fat (mm) 57.4+16.7 47.0£14.5 <0.001
HOMAR 25+1.6 2719 NS
Leptin (ng/mL) 34%13 8.0+5.3 <0.001

Data are means+SD. WHR: waist-hip ratio, FPG: fasting plasma glucose,

PP2hrG: postprandial 2hour glucose, SBP: systolic blood pressure, DBP: diastolic blood pressure,
HOMAR = fasting insulin(uU/mL) X FPG (mmol/L) / 22.5

SQ fat: subcutaneous fat length measured by sonography.

IA fat: intraabdominal fat length measured by sonography.
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Table 2. Changes in Metabolic Parameters after RSG Treatment (n=140)

Baseline After treatment p value
Weight (kg) 68.4+9.9 71.1+£14.8 0.008
Waist (cm) 87.8+7.3 88.9+7.3 <0.001
BMI (kg/m®) 25.1+2.8 26.1+5.3 0.008
WHR 0.9140.05 0.93+0.05 0.003
FPG (mg/dL) 142436 129431 <0.001
PP2hrG (mg/dL) 216 %75 18663 <0.001
HbA . (%) 75+1.2 72+£1.0 NS
Fasting insulin (£U/mL) 74447 59436 0.002
Fasting C-peptide (ng/mL) 1.8+0.6 1.5+0.6 <0.001
SBP (mmHg) 132+19 125+17 <0.001
DBP (mmHg) 82+11 8010 0.012
T.Cholesterol (mg/dL) 181431 199439 <0.001
HDL-Cholesterol (mg/dL) 45+11 47+12 0.023
LDL-Cholesterol (mg/dL) 99429 114+£33 <0.001
TG (mg/dL) 1814118 1854123 NS
HOMAR 2.62+1.92 1.87£1.15 <0.001
Leptin (ng/mL) 5.02+£3.9 54+56 NS
Body fat (%) 28.0%£5.9 28.7+6.0 0.006
SQ fat (mm) 22.4+8.3 25.5+10.2 <0.001
IA fat (mm) 54.3£16.6 5224209 NS

Data are means+SD. WHR: waist-hip ratio, BMI: body mass index, FPG: fasting plasma
glucose, PP2hrG: postprandial 2hour glucose, SBP: systolic blood pressure, DBP: diastolic
blood pressure, HOMAR=fasting insulin (uU/mL) X FPG (mmol/L) / 22.5

SQ fat: subcutaneous fat length measured by sonography.

IA fat: intraabdominal fat length measured by sonography.

o]
v

/%I-Z ;(]i HL“— =]
5 A0l9] )

Z3)7)24-8 A9k p valueZ} 0.05 w]wk

= !

BAREO| ANN SN

395 foldt Aot gicka F7teigick

, oA+ 5078)e]glck

i 3RSl Qo] whigtell slelEal, ARFAS
2/17F E, w3k QA 35 9

£
1>

=
A AAEE, o|87] "sh, HOMARE
Kol gkokor}, AW (%), RSGF
el BE 757 9o Il
oJAollA =& 3he Bk el AlF w AR
e %‘MW E & Hlch(Table 1).

W AL RSGFodoll W 75 A}, 7%
T AR BAR-2 EEA glok

fo miy of
L
‘J’_g NE

>

o]

2 gk
°}§

4
ruﬁt o
o}t

3
L

~ 424 -



Table 3. Correlation between AFPG and Serum Leptin, Metabolic Parameters
AFPG
Total (n=140) Male (n=90) Female (n=50)
T P r p r p

FPG -0.505 <0.001 -0.602 <0.001 -0.575 <0.001
Insulin -0.049 NS 0.004 NS -0.103 NS
HOMAR -0.226 0.012 -0.149 NS -0.382 0.011
AHOMA 0.217 NS 0.126 NS 0.339 NS
Leptin -0.202 0.025 -0.273 0.014 -0.148 NS
BMI -0.107 NS -0.141 NS -0.90 NS
FPG: fasting plasma glucose, A=%0]& ZL-FoiA zL

HOMAIR=fasting insulin (uU/ml) X FPG (mmol/1)/22.5

BMI: body mass index

Table 4. Multiple Regression Analysis between AFPG, AHbA . and
Metabolic, Labotatory Parameters

AFPG AHDbA .

B value p value B value p value
Weight 0.126 NS -1.343 NS
SQ fat 0.074 NS 0.614 NS
IA fat 0.052 NS -.505 NS
Leptin -0.227 0.007 -0.505 0.026
FPG -0.685 <0.001 -2.255 0.021
A=olF 3k- Foldl gk

SQ fat: subcutaneous fat length measured by sonography.
IA fat: intraabdominal fat length measured by sonography.

2. Rosiglitazone H2E0{0] [}= et ZEBNT

9| iz}

AR * 35 g
31 mg/dLE, A% 247} =
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p<0‘001)’ t;g—j,z}_ HARL

=2 11

2 frold Aag HolA

6 mg/dLol|A] 129+
216475 mg/dLol|A]
Holov} (22t

5+12%0l4 7.2+1.0%
‘E%‘;,EU]— (Table 2).
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Table 5. Correlation between Fasting Plasma Leptin before RSG Treatment and
Metabolic Parameters before RSG Treatment

Fasting plasma leptin

Total (n=140) Male (n=90) Female (n=50)
r p r p r p

FPG -0.058 NS 0.133 NS -0.104 NS
Insulin 0.395 <0.001 0.347 0.003 0.461 0.003
HOMAIR 0.343 <0.001 0.405 <0.001 0.394 <0.013
AHOMAR -0.416 0.001 -0.348 0.041 -0.352 NS
AFPG -0.202 0.025 -0.273 0.014 -0.148 NS
Alnsulin -0.365 0.004 -0.199 NS -0.318 NS
SQ fat 0.548 <0.001 0.231 0.045 0.490 0.001
IA fat 0.102 NS 0.423 <0.001 0.490 0.001
Weight 0.140 NS 0.499 <0.001 0.670 <0.001
Waist 0418 <0.001 0.490 <0.001 0.703 <0.001
BMI 0.521 <0.001 0.506 <0.001 0.704 <0.001

FPG: fasting plasma glucose, A=%o]& ZL-FoiA zL

HOMAIR=fasting insulin(uU/ml) x FPG (mmol/1)/22.5, BMI: body mass index
SQ fat: subcutaneous fat length measured by sonography.

IA fat: intraabdominal fat length measured by sonography.

tl. el RSG FoiZ Zrlle s Holl &
o8t Aol floirt (Table 2).

Table 6. Multiple Regression Analysis between
the Plasma Leptin Level and Meta-
bolic Parameters

Fasting plasma leptin 4. Rosiglitazone F£0{& &€& HEl = £0i

B value p value M Hoiis|= maksl Mlsiske X|E BiEe}
Sex 0.499 < 0.001 9| EHAIEM
Waist 0313 < 0.001 RSGFold #9] AFPG (= FoI¥ FPG Foid
Weight 0.081 NS FPG)E= AHOMAR (= 013 HOMAR o34 HOMA)
SQ fat 0.283 <0.001 I} QAR Hole 7ol 9ot (r=0.217), FAIH
IA fat 0.047 NS ol folde glolek TE) AFPGE FodAlo] #lel =

= (= - i CREEIE
SQ fat: subcutaneous fat length measured by (r=0202, p=0.025) (Fig. 1A), Foigle] HOMARr

sonography (r=-0.226, p=0.012), FoJAe] F&H dd(r=-0.505,
IA fat: intraabdominal fat length measured by p<0.00D)3} &<] 3 So] AABIAE HJt}(Table
sonography

3). 3 AFPGE: Fold AAFAS, 39 UH A%
% R, FH Y CAlelolS FEgke Aeige] §)

4] 09320052 §olebAl Zrkelaleh. At St lek Fold 94 el BEE AHOMAR, (r=-0416,

AT frolsk 271 274 Btk HOMARS 2.62
+1.920114] 1.87+1.152 GoJs}A] 7haslo] =9

p=0.01), Ainsulin (r=-0.365, p=0.004)Z} §-2J3+ 2-9]
AIIAIE B} =gt 5R=5sk2 ZA¢ 23]
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Fig. 1. (A) Correlation between serum leptin level at baseline and AFPG ((FPG after

treatment)-(FPG before treatment, mg/dL).
(B) Correlation between serum leptin level at baseline and AHOMAR (HOMAR after

treatment)-(HOMA before trea tment)) .

vk (r=0.548, p<0.001) 3! APdekAl4=(1=0.521, p<0.001),
Eo0JA HOMAJ (1=0.343, p<0.001)3}= oke] Alukgh
AlS K9t} (Table 5, Fig. 1B).
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