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ABSTRACT

Diet regulating factors and its relation to anthropometric
parameters and metabolic bio—-makers in overweight/obese and
normal-weight female precocious puberty

Jung Ji
Advisor . Prof. Yang eun seok, M.D., Ph.D.
Department of Medicine,

Graduate School of Chosun University

Purpose : The potential relationship between childhood obesity and earlier
puberty oneset has major pubic health implications. Facotrs affecting early
puberty include genetic traits, nutrition(body fat) and exposure to endocrine
disrupting chemicasl. Especially, there is strong evidence that the increasin
g rates of obesity in children over the same time period is major
factor.The purpose of this study was to assess the relationships between
somatic features, levels of leptin, NPY and metabolic bio—makers in overwe
ight/obese and normal-weight female precocious puberty.

Method : We surveyed 38 patients whose diagnosed precocius puberty(17
overweight/obese group, 21 normal weight group). We estimated anthropom
etirc parameters, diet regulating factors(NPY , leptin) and metabolic bio-

makers.



Results : The data was collected from 38 precocius puberty patient(17
overweight/obese group, 21 normal weight group),14 control group weight,
Height, BMI, Waist circumference, Hip circumference, insulin, HOMA-IR,
LDL cholesterol, leptin, NPY, L/N ratio in precocious puberty group(overwei
ght/obese and normal-weight) was significantly higher than that in control
group (P<0.05).

Conclusion : Precocious puberty might be associated with diet regulating
factors (NPY , leptin), metabolic bio—macker. This result suggest that

precocious puberty is associatsed with the risk of metabolic syndrome.
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1. &Xl HEX
dd 8X=Z H|2=2 M M= 39.6+0.29kg, && 135.56+0.31cm, MNEH
Xz 21.5+0.13kg/m° dl2lSdl 68.70+0.51cm, AL0ISa 79.35+0.50cm,
olcl/E%2l Sdidl 0.86+£0.002, &4 H&X=3 J& MS= A MS528.1+

0.22kg, A& 130.3840.40cm, HZE 2 X2 16.42+0.07kg/m?, &2IS2I58.13
+0.26cm, 2E0/=dl70.67£0.33cm, dlcl/=22 =dHl 0.82+£0.001ACt. CH
222 MES 27.74+0.31kg, & & 129.5+ 0.49cm, ME S XI=16.48+0.13kg/
m?, &l2lSdl 55.05+0.39cm, YHO0ISal 65.50+0.46cm, Gi2l/S£2 2l
0.844£0.004 UCHTablel). & HX=ZZ(HMS/HIZY F& WS2 Z8)
Of =220 M=, &, MEEX=, ocl=dl, 0=l 201 UAH =%
Ci(Table 2). DtAI=/HIgtel MY Hx=35720] ¥
& HWEZEOD MsS, o, MEgX=, o=

=otCHTable 3,4).

2. AKX &
BHS/Heel e dXx=3Z, 34 s dd 432, 4 X2 Al

J1E 2H0ll LDL-cholesterol, insulin, HOMA-IR2l 2/0|
5). &4 dEx=IZ(AMS/HIZ0 & K
AX g (100.15+1.75 vs. 66+2.64mg/dL), @I
ulU/mL), HOMA-IR (4.2440.06 vs. 1.63%0.15), LDL cholesterol (83.81+0.64
vs. 66.15+1.32mg/dL)0l 2101 UH =UCH (F<0.05) (Talbe 6). WXIS/HICHI
MY HEA=720l &4 MEBQ XY HX=Z2 20 Y (84.06+1.04 vs.
72.15+0.86mg/dL)2 20| UHA (P=0.03)0.05, 1 2o Mglst A
AU = 2101 U= X0le AACHTable 7). & M= AH HX=320|
2220 21&el(21.16+£0.6vs. 8.69+0.55ulU/mL), LDL cholesterol (83.30+

1.06vs. 66.15+1.33mg/dl), HOMA-IR(4.24+0.06 vs. 1.63+0.15)0] O =A%
O, ZtAS/Hlgtel 88 8X=3Z20|] HE==ZEC0 21=2l (26.01+£0.76 vs. 8.69

+0.55ulU/mL), HOMA-IR (3.74£0.11 vs. 1.63%£0.15), €Y (84.06+1.04 vs.

H
0
10 o
-



70.144+1.78mg/dL), LDL-cholesterol (95.294+1.50 vs. 66.15+1.33mg/dL), =
AXE (116.13+5.14 vs. 66+2.64mg/dL)0] O =ULCH (P<0.05) (Table 8,9).

.°°

A10[1 At

Ms/dietel e dXx=352, &

IS d, oo 'I

--

=9 AN AX== HA X2 M

— O o ’

JE2H0ll leptin, NPY, L/NHI2l 228 X0l JAUCH (P<0.05) (Table 10).
4 Hsel M4 x5 201 WXZE2C0 leptins T (4.85+0.14 vs. 1.00+
0.06pg/mL), NPY=E (326.16+1.42 vs. 238.21+2.42PM) & L/N BIJI 2256t
H =U%20 (P<0.05) (Table10), DHMS/HI2tel MY HEXA=ZE AA HEZE
Ct leptins& (7.55+0.33 vs. 1.00+0.06pg/mL), NPYsSZ (304.04+1.92 vs.
238.21+£2.42PM) & L/NHIJ} S2GtHH =UCH (/<0.05). XIS/HIgtel &A
H dExZ=32 HMe leptins& (7.55+0.33 vs.
4.85+0.14pg/mL), L/NBIJt R2IGHH =U%20, NPYsSZ (304.04+1.92 vs.
326.16+1.42PM)= S2otH ZUACH (P<0.05). 848 8Ex=Z Z2(UAS/02t2
o A S22 ZE)0l A HXZL20 leptins X (6.04+£0.12 vs. 1.00+
0.05pg/mL) NPYsS = (320.34+£0.89 vs. 238.21+2.42PM) & L/N HIJI |2
OtAHl =UACH (P<0.05) (Fig. 1-4).

0

|_

dX==220 d4 Mz &

IM=/dIer2 BA& M= A0l2l LH (basal and peak)

,E2 (basal and peak)s =2 |28t X0l= L AUCHTable 11).

5

DtAs/HIerel XY HE=Z20AM L/N ratio (r=0.969, P=0.000), basal LH
.667, P=0.009), basal estradiol (r=0.563, P=0.045)2 leptindt 22 Afzt
2H, amylin (r=0.519, P=0.047)2 NPY2} 22| &b2:2tH|, basal LH (r=0.569,
P=0.034), basal estradiol (r=0.621, P=0.024)2 L/N ratio2 22| AZ2AHE
SRCH FH MBS M 8X=ZFUAM L/N ratio (r=0.972, P=0.000), LDL
cholesterol (r=0.493, P=0.038)2 leptindt 22| A2, basal LH (r=0.482,
P=0.043), LDL-cholesterol (r=0.504, P=0.033)2 NPY2} o AAAHE B

O
o



Ct. HMIS/8I2H HAMESZE 2LF &6 84 =320 M L/N ratio (1=
0.972, P=0.000), amylin (r=0.380, P=0.038), TG (r=0.372, P=0.046), LDL
cholesterol (r=0.386, P=0.027), BMI (r=0.436, P=0.010), waist circumference
(r=0.589, P=0.01), hip circumference (r=0.583, P=0.011)= Leptinlt 22 &
224, BMI (r=-0.416, P=0.012)= NPY2L S2 A2, Leptin (r=0.380,
P=0.038), L/N ratio (r=0.377, P=0.038), hip circumference (r=0.662,P=0.014
)= Amylindt 22| A2t HOL cholesterol(r=-0.416, P=0.018), peak LH
(r=-0.380, P=0.038)= Amylinlt S &AZ2AHACE. Leptin(r=0.972, P=0.00),
amylin(r=0.377, P=0.048), TG(r=0.425, P=0.027), LDL cholesterol(r=0.355,
P=0.049), BMI (r=0.481, P=0.005)= L/N ratio2t 22| AZ2AAE DAL
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Table 1. Demographic and Anthropometric Variables in

Overweight/Obese, Normal-Weight Female Precocious Puberty and

Control Group

Precocious Precocious
) Control group puberty puberty P-value
Variables
(n=14) normal obese (ANOVA)
(n=17) (n=21)
Age (year) 8.48+0.09 8.57+0.05 8.94+0.05 0.396
Weight (kg) 27.74+0.31 28.10+£0.22 39.6+0.29 0.000
Height (cm) 129.5+£0.49 130.38+0.40 135.56+0.31 0.036
Body mass index
) 16.48+0.13 16.42+0.07 21.50+0.13 0.000
(kg/m")
Waist
. 55.05+0.39 58.13+£0.26 63.70+0.51 0.000
Circumference (cm)
i
) P 65.50+0.46 70.67+0.33 79.35+0.50 0.000
Circumference (cm)
Waist/Hip Ratio 0.84+0.004 0.82+0.001 0.86+0.002 0.021
Systolic Blood
102.30+0.59 101.58+0.36 108.12+0.44 0.040
Pressure (mmHg)
Diastolic Blood
64.61+0.55 64.21+0.24 70.62+.54 0.030

Pressure (mmHg)

Values are MeanzSD



Table 2. Demographic and Anthropometric Variables in Precocious

Puberty and Control Group

Precocious
) Control group
Variables puberty P-values
(n=14)
(n=39)
Age (year) 8.48+0.09 8.74+0.03 0.215
Weight (kg) 27.74+0.31 33.23+£0.20 0.006
Height (cm) 129.5+0.49 132.7+0.20 0.086
Body mass index
9 16.48+0.13 18.69+0.08 0.008
(kg/m")
Waist
. 55.05£0.39 72+0.24 0.003
Circumference (cm)
Hip
) 65.50+0.46 84.5+0.23 0.001
Circumference (cm)
Waist/Hip Ratio 0.84+0.004 0.85+0.001 0.44

Table 3. Demographic and Anthropometric Variables in
Overweight/Obese Female Precocious Puberty and Control Group

Precocious
Control bert
Variables ontrot etoup buberty P-values
(n=14) obese
(n=21)
Age (year) 8.48+0.09 8.94+0.05 0.110
Weight (kg) 27.74£0.31 39.6+0.29 0.003
Height (cm) 129.5+0.49 135.56+0.31 0.004
Body mass index
9 16.48+0.13 21.50+0.13 0.001
(kg/m")
Waist
) 55.05+0.39 68.70+£0.51 0.000
Circumference (cm)
Hip
) 65.50+0.46 79.35+£0.50 0.000
Circumference (cm)
Waist/Hip Ratio 0.84+0.004 0.86+0.002 0.175




Table 4. Demographic and Anthropometric Variables in

Overweight/Obese and Normal-Weight Female Precocious Puberty

Precocious Precocious
bert, bert;
Variables buberty pHberty P-values
normal obese
(n=17) (n=21)
Age (year) 8.57+0.06 8.94+0.05 0.116
Weight (kg) 28.10+0.22 39.6£0.29 0.000
Height (cm) 130.38+0.40 135.56+0.31 0.01
Body mass index
) 16.42+0.07 21.50£0.13 0.02
(kg/m")
Waist
) 58.13+0.26 68.70+£0.51 0.002
Circumference (cm)
Hip
. 70.67+0.33 79.35£0.50 0.001
Circumference (cm)
Waist/Hip Ratio 0.82£0.001 0.86+0.002 0.02

Table 5. Metabolic Bio—makers in Overweight/Obese, Normal-Weight

Female Precocious Puberty and Control Group

Precocious Precocious
Control group puberty puberty P-value
(n=14) normal obese (ANOVA)
(n=17) (n=21)
Triglyceride (mg/dL) 66+2.64 86.83+£1.90 116.13+5.14 0.090
Total cholesterol
149.5+1.34 149.0£1.90 158.4+1.14 0.604
(mg/dL)
LDL~-cholesterol
66.15+1.33 83.30£1.06 95.29£1.50 0.004
(mg/dL)
HDIL-cholesterol
44.35£0.90 44.86+0.35 43.78+0.31 0.935
(mg/dL)
Insulin (uIU/mL) 8.69+0.55 21.16£0.60 26.01£0.76 0.001
Glucose (mg/dL) 70.14£1.78 72.15£0.86 84.06+1.04 0.130
HOMA-IR 1.63+0.15 3.74£0.11 4.91+0.14 0.002

HOMA-IR=(fasting insulin mU/L) x (fasting glucose mmol/L) / 22.5



Table 6. Metabolic Bio—makers in Precocious Puberty and Control

Group
Control group Precocious puberty
P-values
(n=14) (n=39)

Triglyceride (mg/dL) 66+2.64 100.15£1.75 0.044
Total cholesterol (mg/dL) 149.5+1.34 153.09+0.86 0.350
LDL-cholesterol (mg/dL) 66.15%1.33 83.81+0.64 0.002
HDL-cholesterol (mg/dL) 44.35+0.90 44.38+0.17 0.497

Insulin (uIU/mL) 8.69+0.55 23.30+0.34 0.000
Glucose (mg/dL) 70.14+1.78 77.25+0.50 0.139
HOMA-IR 1.63+0.15 4.24+0.06 0.000

Table 7. Metabolic Bio—makers in Overweight/Obese and Normal-
Weight Female Precocious Puberty

Precocious puberty Precocious puberty

normal obese P-values
(n=17) (n=21)

Triglyceride (mg/dL) 86.83+1.90 116.13£5.14 0.106
Total cholesterol (mg/dL) 149.0£1.90 158.4+1.14 0.203
LDL-cholestero (mg/dL) 83.30£1.06 95.29£1.50 0.068
HDL-cholesterol (mg/dL) 44.86+0.35 43.78+0.31 0.316

Insulin (uIU/mL) 21.16=0.60 26.01£0.76 0.138
Glucose (mg/dL) 72.15%0.86 84.06=1.04 0.030
HOMA-IR 3.74%0.11 491+0.14 0.087




Table 8. Metabolic Bio—Makers in Normal-Weight Female Precocious
Puberty and Control Group

Precocious puberty
Control group

normal P-values
(n=14)
(n=17)

Triglyceride (mg/dL) 66+2.64 86.83£1.90 0.075
Total cholesterol (mg/dL) 149.5+1.34 149.0£1.90 0.485
LDL-cholesterol (mg/dL) 66.15%1.33 83.30£1.06 0.014
HDL-cholesterol (mg/dL) 44.35+0.90 44.86+0.35 0.443

Insulin (uIU/mL) 8.69+0.55 21.16%0.60 0.001
Glucose (mg/dL) 70.14+1.78 72.15£0.86 0.393
HOMA-IR 1.63+0.15 3.74=0.11 0.007

Table 9. Metabolic Bio—Makers in Overweight/Obese Female Precocious
Puberty and Control Group

Precocious puberty
Control group

obese P-values
(n=14)
(n=21)

Triglyceride (mg/dL) 66+2.64 116.13£5.14 0.033
Total cholesterol (mg/dL) 149.5+1.34 158.4+1.14 0.108
LDL-cholesterol (mg/dL) 66.15%1.33 95.29+1.50 0.000
HDL-cholesterol (mg/dL) 44.35+0.90 43.78+0.31 0.434

Insulin (uIU/mL) 8.69+0.55 26.01£0.76 0.000
Glucose (mg/dL) 70.14+1.78 84.06+1.04 0.045
HOMA-IR 1.63+0.15 491+0.14 0.000




Table 10. Diet Regulating Factors in Overweight/Obese, Normal-Weight

Female Precocious Puberty and Control Group

Precocious Precocious
Control group puberty puberty P-value
(n=14) normal obese (ANOVA)
(n=17) (n=21)

Leptin (pg/mL) 1.00+0.06 4.85+0.14 7.55+0.33 0.000
NPY (PM) 283.21+2.42 326.16x1.42 304.04+1.92 0.002
Leptin/NPY 0.003+0.00 0.01+0.00 0.02+0.001 0.000

Amyalin (PM) 3.66+0.17 4.81+0.12 5.24+0.21 0.295

Table 11. LH (basal and peak), Estradiol (basal and peak) in
Overweight/Obese and Normal-Weight Female Precocious Puberty

Precocious Precocious
puberty puberty
normal obese
(n=17) (n=21)

LLH (basal
(basal 1.25£0.10 0.59%0.05
(mIU/mL)
ILH k
(peak) 15.65+0.64 12.47£0.50
(mIU/mL)
Estradiol (basal)
5.84%£0.35 7.37+0.50
(ng/dL)
Estradiol (peak)
13.80+0.56 13.57+0.72
(ng/dL)




Fig. 1. Diet regulating factors (leptin) in overweight/obese,

normal-weigh, female precocious puberty and control group
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Fig. 2. Diet regulating factors (NPY) in overweight/obese,

normal-weigh, female precocious puberty and control group
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Fig. 3. Diet regulating factors (L/N ratio) in overweight/obese,

normal-weigh, female precocious puberty and control group
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Fig. 4. Diet regulating factors (amylin) in overweight/obese,

normal-weigh, female precocious puberty and control group
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