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23

2008

59% 21 12%
71% 34.5%

55.2% 10.3%
TRAb

CH TH
TSH TSH CH

TSH22.7 U/ml cut off 0.719 0.767
CH TH TSH

TH TSH TSH freeT4

17 6
SDS

A.

20
20

2008
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CH

TH TSH
TSH CH

B.
11 1

19.1

1 2 3

ID
2007

Microsoft Excel 2007 SPSS16.0J

C.

62.4 512/820
290

56.6 12 2.3
39.1%

1

54.9 152/277

18 20

20

2
2 TSH TRAb

TSH TSAb TSH freeT3
freeT4 TRAb

95.1%
TSAb TRAb

TRAb
TSAb

85.3% TRAb freeT3
freeT4 16.5pg/ml
4.74ng/dl
3 30.5

94.1% 3

3
4 5

59% 21
12%

87%

6
13 1 15

18
18

7
5

12

8

2.1±1.4
71% 71/100

34.5%
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10/29 55.2% 16/29
10.3% 3/29

4

TRAb TSAb freeT3 freeT4
2

TRAb (%)
35.4±30.3% 18.6±34.6%

1 9
9
TH TSH

CH

TSH
CH73 TH46 TSH

12
2 CH 10

11
CH

79.5%
20.5%

35.9

3

3 TH 12
75

4 CH TH TSH 13

TH

5 CH TH TSH 14
CH p=0.009
TH TSH

6 CH TH TSH TSH
freeT4 15, 16, 17

TSH 15
CH TSH

50 IU/ml TH 12 U/ml
TSH 14 U/ml
TH

79 U/ml
TSH 12 U/ml

TH 33 U/ml
freeT4 16

TSH TSH
1.41ng/dl CH 0.94ng/dl TH

0.78ng/dl TH 1.06ng/dl
CH TH

2 TSH freeT4
CH TH

TSH ROC
17 TSH 22.7 U/ml

cut off 0.719 0.767
TSH65.7 U/ml

cut off 0.594
0.833 freeT4

7 TSH freeT4
18

TSH
TSH30 freeT4 1.5

CH
TH 90% TSH
70%
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1 19, 20, 5
19

84

94% 20

5
CA 7.8±1.5

BA 10.0±1.5 SDS 1.2±1.2SD
Tanner stage Breast (B) 2.9±0.7 Pubic hair
(PH) 1.5±0.7

45±16 g/kg/
3.0±1.6
2

21, 22, 23, 24, 6, 7
BA

SDS Height SDS for BA
45

1.0SD
0.8SD

21

BA
BA BA / CA CA

CA 1
22 1 5

BA/ CA
0.7

6 6
11

7
CA BA

1 1

Height SDS for BA 23
0.9SD

+0.5SD

1.6±0.7
Ht SDS for BA

1.4SD 0.4SD
24

D.
2

50%

2

18

TRAb
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30
Eur J Endocrinol. 2005 153: 515 21

TSH CH TH
TSH

CH
TSH freeT4

TH TSH
CH TSH

ROC
70

CH

TH 78

DUOX2

DUOX2

TH TSH

TH TSH

50 g/kg/dose Ht
SDS for BA

Ht SDS for BA

45 Ht
SDS for BA

E.
1.
2.

21
45

2011 10 6 8

F.
1.
2.
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20
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57
84
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52
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21
0/
11
96

(1
7.
6%

)

13
3/
66
4

(2
0.
0%

)

13
8/
92
9

(1
4.
9%

)
18

3
21

17

25
/2
08

(1
2.
2%

)
A
C
TH

69
/3
67

(1
8.
8%

)

22
95
/1
10
05

(2
0.
9%

)

44
9/
17
60

(2
5.
5%

)

82
0/
44
40

(1
8.
5%

)

19
/7
6

(2
5.
0%

)

51
41
/2
68
81

(1
9.
1%
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1

1.  

  
  
  
  
  

  
2  
 TRAb IU/l % TSAb % 
 TSH U/ml free T3 pg/ml free T4 ng/dl
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3. 20 MMI PTU
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4.  
TRAb IU/l % TSAb % 
TSH U/ml free T3 pg/ml free T4 ng/dl
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2

1.  
TSH     IU/mL  
fT4 ng/dL  
TSH     IU/mL  
fT4 ng/dL  

2.  
 

 
3.  

( ) 4.  
  5.  

TSH    
   

     
    

      
4.  
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5.  
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3

1   
LHRH  
LHRH  

  
  
  
  

 
 

  
2  20  

 
 

 
3.  

LHRH ® g/kg/dose 
 
 
4. 

Tanner stage 1 5  
    

    
cm     

Tanner stage     
ml     

Tanner stage     
    

                

 
5  [ 1cm ]

 

2.  
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2

N ±SD

TRAb (IU/l) 29 45.2±62.2 27.2 0~304 89.7% (26/29) [cut off 1.0]

TRAb (%) 156 54.5±24.6 56.3 0~96 96.2% (150/156) [cut off +10%]

TSAb (%) 68 700.6±734.8 363.5 3~3316 85.3% (58/68) [cut off 180%]

TSH (mU/ml) 223 0.21±0.81 0.01 0~7.44

fT3 (pg/ml) 203 16.58±9.64 16.5 1.02~49.0

fT4 (ng/dl) 220 5.24±3.58 4.74 0.51~24.0

±5SD

3

/

30.5% (62/203)

94.1% (129/137)

0 5.8% (8/137)

1 11.0% (15/137)

2 24.8% (34/137)

3 40.9% (56/137)

4 16.1% (22/137)

5 1.5% (2/137)

13
1

TSH 1

54
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7 27 1

6

8
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4

=27
N

=71)
N P

11.9±3.4 13 11.1±3.5 45 0.536

7.0±3.5 13 5.5±2.6 45 0.154

19.2% (5) 26 18.6% (13) 70 0.941

36.8% (7) 19 32.7% (16) 49 0.743

2.1±1.1 12 2.7±1.2 37 0.102

TRAb (IU/l) 67.6 1 29.5±25.6 5

TRAb (%) 54.9±20.3 14 52.4±25.5 37 0.745

TSAb (%) 530±416 4 862±841 17 0.654

Free T3(pg/ml) 15.45±10.08 19 16.29±8.87 47 0.738

Free T4(ng/dl) 4.93±3.45 19 6.02±7.72 53 0.779

1.2±0.4 17 1.1±0.4 55 0.349

16.7% (3) 18 16.0% (8) 50 0.947

1.4±1.3 10 1.3±1.0 41 0.941

TRAb (IU/l) 3.4±3.8 5 7.7±11.6 14 0.635

TRAb (%) 35.4±30.3 11 18.6±34.6 35 0.055

TSAb (%) 9.4 1 143±53 20

Free T3(pg/ml) 3.11±1.01 22 3.23±1.21 59 0.750

Free T4(ng/dl) 1.28±0.53 22 1.20±0.37 66 0.435

TSH ( U/ml) 4.69±12.0 23 3.66±11.3 66 1.000
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9

10 CH 11 CH

12 TH

1
1

1
1

DUOX2 1
GH 1
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CH TH TH TSH TH

P=0.009 P=0.754 P=0.500 P=0.774

91
40 33

12

a a a a

b

a; P<0.01, b; p<0.05, Mann Whitney U test

50 79

12 14

CH
(n=73)

TH
(n=10)

TH
(n=35)

TSH
(n=12)

10 (1~21) 4.5 (1~18) 5 (1~21) 8.5 (2~19)

13 CH TH TSH

14 CH TH TSH

15 CH TH TSH TSH
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0.94
0.78

1.06

1.41

a

a
b

a; P<0.01, b; P<0.05, Student t test

Cut off AUC P

TSH 22.7 0.719 0.767 0.745 0.001

TSH 65. 0.594 0.833 0.694 0.009

fT4 0.75 0.375 0.833 0.581 0.272

CH (n=32)
vs.

TH TSH (n=30)

1

TSH
TSH
fT4

16 CH TH TSH freeT4

17 CH TH TSH ROC

18 TSH freeT4
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233 51.9%

; 13
; 79

; 141

; 1

; 140

87

; 2

; 9
; 3

; 42

84

B1PH1; 1
B1PH ; 1

4.47SD; 1

5

( g/kg/ )( ) ( )
SDS

Breast

stage

Pubic hair

stage

84 74* 84 80** 69** 70*** 83**

±SD 7.8±1.5 10.0±1.5 +1.2±1.2 2.9±0.7 1.5±0.7 45±16 3.0±1.6

8.2

(2.1~10.8)

10.0

(6.0~13.0)

+1.2

( 1.7~+4.6)

3

(2~4)

1

(1~3)

41

(25~100)

2.6

(0.3~8.0)

*:
**:
***: 0.067, 1.880, 600

19

20
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Paired t test

P = 0.017

21 BA SDS n=45

22 BA/ CA
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rep ANOVA

P=0.007

rep ANOVA

P=0.008

6 n=6

( g/kg/ )( ) ( )
SDS

Breast

stage

Pubic hair

stage

±SD 6.9±1.0 8.9±0.8 +1.3±0.3 3.2±0.4 1* 46±16** 4.1±1.7

6.9

(5.3~8.3)

9.3

(7.8~9.8)

+1.3

( 0.8~+1.7)

3

(3~4)

1

(1)

40

(30~72)

4.0

(1.4~6.5)

*n=3, **n=5

7 n=11

( g/kg/ )( ) ( )
SDS

Breast

stage

Pubic hair

stage

±SD 7.4±1.4 9.3±2.2 +0.7±0.8 2.8±0.6 1.6±0.8 49±15* 3.5±1.5

7.3

(5.3~9.3)

9.4

(5.8~12.4)

+0.8

( 0.7~+1.7)

3

(2~4)

1

(1~3)

45

(30~70)

3.3

(1.4~6.2)

*n=5

23 BA
SDS n=6

24 BA
SDS n=11
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