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Blood Leptin, Anthropometric and Biochemical Parameters in Type 2 Diabetics
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— Abstract —

Background: Leptin is a hormone which is produced in adipose tissue and regulates food
intake and body weight. Leptin is known to correlate with body adiposity such as body
mass index. Blood leptin concentration is not different between non—diabetics and
diabetics. And It affect not only food intake but may be one of the key factors in the
developement of insulin resistance. Recent studies suggest a complex relationship
between leptin and insulin resistance or insulin. Therefore we examined the relationship
between leptin and anthropometric, biochemical parameters, and insulin resistance in
type 2 diabetics.

Method: The study subjects were 144 patients with type 2 diabetes who visited Kyungpook
national university hospital. Anthropometric parameters such as body fat mass, soft lean
mass, BMI, arm circumference, skin fold thickness of several sites were measured. Percent
body fat were calculated from Brozek fomula, body density were calculated from Jackson
and Pollock fomula. Fasting blood leptin and metabolic varables such as C-—peptide,
HbA1C, insulin, HDL, LDL, TG, total cholesterol, FFA, HOMA-IR were measured. The
relationships of blood leptin concentration with clinical data were analyzed with SPSS
program.

Result: Blood leptin concentrations were 8.2 £ 5.39 ng/mL in women with type 2 diabetes
and 5.1 = 5.55 ng/mL in men with type 2 diabetes (P-value: 0.01). Percent body fat, FFA
were higher in women than men but arm circumference, soft lean mass, waist
circumference were higher in men than women (P-value < 0.05). Leptin concentration
correlated with BMI, percent body fat, insulin, TG, body fat mass, waist circumference,
HOMA-IR. And insulin, C—peptide, total cholesterol, TG were also correlated with leptin only
in women with type 2 diabetes. Waist circumference and percent body fat were
independent variables which influence blood leptin concentration in multiple regression
analysis.

Conclusion: Blood leptin concentrations are related to parameters such as percent body
fat, waist circumference, BMI, body fat mass, insulin, TG, HOMA-IR in type 2 diabetics. The
relationship between leptin and obesity or HOMA-IR suggests that leptin may be a one of
factors in developement of insulin resistance. (J Kor Diabetes Assoc 31:75~82, 2007)

Key Words: Insulin Resistance, Leptin, Type 2 Diabetics

=

HEUR: 20004 58 19, SHARK 2007H 185U, HAXAE AT, FHONST Bkt hotstm



- =¥ N31A K12, 2007 -

Mo B

Rl AzAoa AAEE ob Ak AHEEA
1994 & fdxpE A wzdE o) % vjvk 2 ojAE sk
HEE B AT APEe] Huya 9l
82 HalpAlel EAsHE FE 8419 B o &
2o AHE FolH odluA] 2HE = I3
tha g 9o AFe] S7HER ofll u¥d, Q&
A, Gl 5o Al Fellel xF2E 3 WUl
olm= FEE wR|aL, HakeEA, @A, Faled
71e} Win|Ae] 7)5S 248 i ohddt o] 9leo)
A do?.

FEl Fxle] Agoz o] A& s
= F2] vk 3 EUAYEA 9 S do)
HA gk AL FARPE AF7Ae i) udd,

dzo] MAgta sh? Qizke] 7S vwkleld ¢35

(o}
i
N

o

lo
o
o
S~
o
o
b}

% 9T Aed ue WE B

A gelst v AR o]st e Bage nalth 3

Y, et Sl Al2E Bl ek AAAS

A% 0 s Axsle] gRgd O ATe T =

B Ao A A28 GBI BF P B
S

8| ]
o} AAASAL D oj2] A A\xehe] Bl

ZAEistaryd it H ciAhg o= e A12Y 2
SIS Folld TR FEsle] AdE 1447 (G}

Aoz QV u B 549 &

R
__%
ox T
>
it
rd

»
rlo
__>{1_',‘

o
o]

3 I-
i
12
2

ol
o
N
do

oL

i)
o
¥
(o,
(EN
)
Y
ol
o%
J}L
)
1,
o
30,
£l
QL
32
o
i
o
>
B O HF O

el

2 fo r dx @

oz

oz,

4} Sk21= biospaceAl inbody 3.0 AE E247]1Z o]

S3to] I, ARG, BEFAEE S A

Table 1. Clinical Characteristics of the Patients with Type 2 Diabetes Mellitus

Male (n = 70) Female (n = 74) P-value Total (n = 144)
Age (year) 55.0 £ 11.47 57.5 £ 2.18 0.210 56.3 £ 1.86
Leptin (ng/mL)" 5.1 £ 5.55 8.2 =+ 5.39 0.010 6.7 £ 5.66
BMI (kg/m?) 24.7 £ 3.21 24.8 £ 4.35 0.909 24.8 + 3.83
Arm circumference (cm)” 23.6 £ 2.28 20.8 £ 3.36 0.000 22.2 + 3.21
Percent body fat (%)" 14.4 + 3.16 22.8 £ 5.14 0.000 18.8 £ 5.99
Insulin (ulu/mL) 8.1 £ 6.41 6.6 £ 4.10 0.122 7.3 £ 5.37
C-peptide (ng/mL) 2.6 £ 4.57 2.0 £ 1.10 0.275 2.3 + 3.26
HbA1C (%) 7.5 £ 1.70 8.1 + 2.22 0.106 7.8 £ 2.00
LDL (mg/dL) 128.3 + 35.70 120.9 + 33.65 0.208 124.5 + 34.73
TG (mg/dL) 155.3 £ 92.57 137.4 * 62.97 0.175 146.1 = 78.99
HDL (mg/dL) 47.3 £ 20.74 499 £ 13.88 0.383 48.7 £ 17.54
TC (mg/dL) 197.5 £ 42.53 199.4 £+ 42.02 0.560 195.4 £ 42.17
FFA (mEq/L)" 0.5 £ 0.34 0.8 £ 0.33 0.000 0.6 £ 0.35
Soft lean mass (Kg)" 51.6 £ 6.00 37.8 £ 4.76 0.000 445 £ 8.78
Body fat mass (Kg) 19.0 £ 16.45 18.8 + 5.62 0.945 189 £ 12.11
Abdomen fat ratio (%) 0.9 £ 0.24 0.9 £ 0.06 0.301 0.9 £ 0.17
Waist circumference (cm)’ 92.5 + 7.14 85.9 + 8.89 0.000 89.2 + 8.69
HOMA-IR 2.4 £ 1.87 2.15 £ 1.37 0.332 2.29 £ 1.62

# P < 0.05 male vs female

BMI, body mass index; LDL, low density lipoprotein; TG, triglyceride; HDL, high density lipoprotein;

TC, total cholesterol; FFA, free fatty acid.
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Table 2. Hypoglycemic Agents of the Patients with Type 2 Diabetes

Male (n = 70) Female (n = 74)
S 9 9
S+ A 6 12
S+ B 15 10
S+ T 3 0
S+ 1 0 1
S+ A+ B 4 5
S+ A+ T 2 1
S+ A+ 1 0 1
S+ B+ T 2 1
B 1 2
B+ A 5 3
B+ T 2 5}
B+ 1 2 2
B+ A+ 1 1 0
A 2 6
A+ 1 0 1
1 3 1
No 13 15

S, sulfonylurea; A, a-glucosidase inhibitor; B, biguanide; T, thiazolidinedione; I, insulin;

No, no medication.
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Table 3. Relationship of Serum Leptin and Clinical Data in the Patients with Type 2

Diabetes Mellitus

Coefficient P-value
Age 0.142 0.076
BMI’ 0.385 0.000
Arm circumference 0.023 0.781
Percent body fat" 0.544 0.000
Insulin® 0.203 0.017
C-peptide 0.066 0.452
HbA1C 0.046 0.588
LDL 0.055 0.524
TG 0.177 0.034
HDL -0.019 0.821
TC 0.147 0.081
FFA 0.108 0.230
Soft lean mass -0.083 0.322
Body fat mass’ 0.234 0.005
Abdomen fat ratio 0.110 0.191
Waist circumference” 0.341 0.000
HOMA-IR" 0.275 0.021

BMI, body mass index; LDL, low density lipoprotein; TG, triglyceride; HDL, high density lipoprotein;

TC, total cholesterol; FFA, free fatty acid.

* 2 < 0.05
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Table 4. Results of Multiple Linear Regression Analysis for Serum Leptin Concentration
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Waist circumference” 0.223 0.007
Age 0.103 0.165
Percent body fat’ 0.468 0.000
HOMA-IR 0.100 0.202
TG 0.128 0.104

* P < 0.05

Table 5. Relationship of Serum Leptin and Clinical Data in the Male Patients with Type 2

Diabetes Mellitus

Coefficient P-value
Age 0.084 0.488
BMI" 0.477 0.000
Arm circumference 0.205 0.091
Percent body fat” 0.499 0.000
Insulin 0.154 0.218
C-peptide 0.053 0.679
HbA1C -0.037 0.769
LDL -0.030 0.808
TG 0.131 0.281
HDL 0.058 0.636
TC 0.069 0.573
FFA 0.151 0.253
Soft lean mass 0.205 0.089
Body fat mass 0.135 0.267
Abdomen fat ratio 0.074 0.540
Waist circumference” 0.486 0.000
HOMA-IR 0.245 0.036

BMI, body mass index; LDL, low density lipoprotein; TG, triglyceride; HDL, high density lipoprotein; TC,

total cholesterol; FFA, free fatty acid.
* P < 0.05
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Table 6. Relationship of Serum Leptin and Clinical Data in the Female Patients with Type

2 Diabetes Mellitus

Coefficient P-value
Age 0.112 0.341
BMI" 0.350 0.001
Arm circumference 0.144 0.224
Percent body fat” 0.553 0.000
Insulin’ 0.405 0.000
C-peptide” 0.336 0.004
HbA1C 0.045 0.704
LDL 0.207 0.080
TG 0.349 0.002
HDL -0.184 0.116
TC" 0.266 0.023
FFA -0.109 0.385
Soft lean mass 0.246 0.035
Body fat mass” 0.662 0.000
Abdomen fat ratio’ 0.573 0.000
Waist circumference” 0.515 0.000
HOMA-IR 0.258 0.038

BMI, body mass index; LDL, low density lipoprotein; TG, triglyceride; HDL, high density lipoprotein; TC,

total cholesterol; FFA, free fatty acid.
* P < 0.05
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