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( )

(1-3)

(AACE)
(AOTA) (ATA) (BTA) (ETA

) (LATS)

(4)

95%

1.1.

(4-11)  Thyroid 
The Thyroid and Its Diseases” (www.thyroidmanager.org) (12,13)  ATA

(www.thyroid.org) Medicare
 ICD-9

 (AOTA = www.dnm.kuhp.kyoto-u.ac.jp/AOTA)  ATA =
www.thyroid.org    ETA = www.eurothyroid.com  LATS =
www.lats.org

1.2 

40 (FNA
20

50 PBI
T4

70
IMA

TT4 TT3 FT4 FT3 (14,15)
TBG

TTR / TBPA (16) TSH
TSH Tg

CT
TPOAb

TgAb TSH TRAb
(17)
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2.    

TSH
TSH

TSH ( 1) [2.2.2 3.2.3.3(viii)]
(NTI) FT4 TSH

(NTI) TSH / NTI

1. FT4/TSH

TSH FT4

N

1.
2.  

L-T4  

1. TPOAb
 6 TSH

2. L-T4 /

N 1. 
2. T3

1. ?
2. FT3 T3

N

1. L-T4
2. ( FDH)
3. (T4 HAM
A )

1. L-T4 FT4
2. 3. FT4

   FT4

N
1. 
[ 3.2.3.3 (vi)]
2. 

1. FT4
2. FT4

N
1. (L-T4

6-8 )
2. HAMA 

1. L-T4 TSH  TSH

2. TSH ( )

N

1.  
2-3

2. , 
,

1.  FT4  FT3
TSH

N
1. TSH

1. TSH ( )
2. TRH
3. TSH
4. 

   TSH

N 1. 
1. TSH
2. ?
3. TRH (< 2 )?

(NTI)
-  

 (HAMA) 2



ARCHIV
ED

NACB: ( MD, MD, MD, Ph.D.)

5

2.1 

(18)

 2.

1.

                                               - TSH/FT4

                                                       - 

                                          - 

                                          - 

2.
                                           - 

                                           - 

                                           - 

                                            - 

3.

                                           - 

1. 

 (4-8°C) 1
 

 (Tg) (-20 °C) 6

2.1.1 TSH/FT4

FT4 TSH
TSH - (19)  

FT4 TSH 1 FT4 TSH
 

- TSH TSH FT4
/  T4(FT4 ) 

TSH TSH
TSH FT4 TSH FT4 TSH

TSH FT4 (10)
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1. - TSH FT4  (20)

TSH :

a) 1 TSH FT4 / FT4 TS
H (20)

b) FT4 (21, 22)
FT4 FT4 TSH

TSH FT4
TSH FT4

FT4   

2.  TSH
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2. 

 : - , TSH 
FT4 TSH

TSH FT4 / FT4
FT4

 2-3
FT4 TSH

L-T4
L-T4 FT4

TSH FT4 TSH FT4 TSH FT4 /
TSH

TSH
TSH /FT4 FT3 (

) TSH
(23-26)

TSH FT4 1
TSH (27-29) 2

L-T4 TSH (30)
 6-12 TSH

TSH FT4
TSH

TSH [ 3.2.3.3(vi)].

2.1.2 

2.1.2.1 

TSH (18,31-33) TSH
TSH 10 (18,34,35) TSH

(31,32) TSH
(36,37)

2.1.2.2 

- -
TSH FT4  (38-43) TS H (44)  

FT4 TSH
[3.3.2 3.3.3]

/
3

TT3 FT3 (15)
TT3 FT3 20

T3 6.7 pmol/L (0.44 ng/dL)  8.3 pmol/L (0.54 ng/dL) (45)
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 3*. TSH FT4

TSH

( / )

TSH

mIU/L

FT4

( / )

FT4

pmol/L (ng/dL)

2.41 0.7-11 0.2 2-4 (0.15-0.34)

4.49 1.3-20 0.8 8-17 (0.64-1.4)

4.28 1.3-19 1 10-22   (0.8-1.9)

3 3.66 1.1-17 2.3 22-49 (1.8-4.1)

10 2.13 0.6-10 1 9-21 (0.8-1.7)

14 1.4 0.4-7.0 0.8 8-17 (0.6-1.4)

5 1.2 0.4-6.0 0.9 9-20 (0.8-1.7)

14 0.97 0.4-5.0 0.8 8-17 (0.6-1.4)

1 0.4-4.0 1 9-22 (0.8-1.8)

*  (42). FT4

 3. 

 TSH FT4 1 1
/

 3

2.1.2.3 

TBG 20 TBG ,
2 3 (46,47) 16 TT4 TT3 1.5

50%(48-50) TSH 3
20% TSH (46,47,51) (hCG)

TSH TSH hCG (52,53)
10-12 hCG TSH 10%

( ) FT4 (GTT)”
(52-54)  3

(55,56)

10% , 2%
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3 TSH FT4 (46,47.51)
FT4 FT3 20%-40%

(46,47,51) FT4
(51,57-60) FT4  FT4  
 (57,59,60)  L-T4

TSH ( 61,62)

TSH FT4 TSH
FT4 L-T4 Tg [46]

(DTC) Tg  2 6-8  

4.

IQ

 3 TSH TPOAb
(TSH>4.0mIU/L) (TPOAb )

 3 TSH > 4.0 mIU/L L-T4

 3 TPOAb

 L-T4 3 TSH L-T4

 

 FT4 TT4 TT3
1.5

 FT3 FT4 FT3 FT4

 DTC Tg Tg
DTC Tg

FT4 TPOAb
(63-65)  

(66)
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2.2 

2.2.1 

 (67,68)

2.2.1.1 

TSH TSH ( 1)
TBG TT4 TSH TSH

FT4

T3 TSH (69 ,70) TSH
TSH (71) (propranolol, )

T4 T3 T4 T3
TSH (72)

CT
(73)

TPOAb (74-78)

 5. 

14%-18%  

 --
TSH TPOAb TSH

FT3  FT4 TPOAb

 6
6 TSH ( TSH / T4

/ T3) TSH

 6 TSH TSH

 
/ TPOAb

 
TSH TT3 FT3 T3

 20%
-6(IL-6) II

**
I = =

( )
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• Ia : 
• Ib : Graves
**
II =  

= -

• II

• I (AIH)  

• II  AIH II  
II IL-6 [79] T3( T3 T3)  T3

T3 AIH

10% TPOAb [81-83]
Furosemide

FT4 TT4 [ 3.2 .3.
3(vi)]

2.2.1.2 

(FFA) FFA T4
FT4 [3.2.3.3(vii)](84)

(85)
(86)

2.2.2 (NTI)

(87,88)

(TRH)(89,90) NTI T4
[91] 3

  

3. NTI
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TT3 FT3 (14,97)
TT4 T4 (91,98,99)

TT4 ( )
ICU TT4 TSH (>20mIU/L)

 6.  (NTI)

 

 

 NTI TSH

 NTI FT4 TT4 TSH T4 TSH
T4/TSH NTI

T4/TSH

 FT4
FT4

 FT4 TT4 TT4 FT4 ( )
TT4 FT4 FT4

 TT4 NTI TT4
TT4

 TT3 FT3 T3

 T3 T3

FT4 FT3 ,
[ 3.2.3.

3(vii)] FT4 (84,94,97,98,100,101) FT4
[ 2.2.2 3

.2.3.3(viii)](94,102)  (101)

NTI TSH (87,93)
NTI TSH 0.02-0.3mIU/L TSH

(103) <0.02mIU/L TSH
TSH (<0.02mIU/L) NTI

TSH (0.02-0.3mIU/L) TSH  
 T4 TSH(>20mIU/L)(92)

NTI
NTI TT4

(104-106) TT4 TT 4 FT4
FT4

NTI T4 ICU (71) TT4
TSH -

TSH 0.02mIU/L TS
H 0.02-20mIU/L
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2.3 

2.3.1 

TSH Tg (107)

T4 -4 oC -10oC (108,109)
TSH TT4 TSH T4 (110)

FFA
FFA FT4 (84)

2.3.2 

FFA
T4 NTI TT4(100)

2.3.3 (HAMA)

HAMA HAMA (111) Ig
M (112-114)

(HAMA) (HAAA) (
) ( )

(115)
HAMA HAAA IMA (116,117)

HAMA
HAMA (118)

2.3.4 

EDTA
30min 4-8° C

1 1 -20°C
TSH

 7. 

  
TT4 TT3 TSH

100 FT4 <2%
FT4 FT3

 TS H
(HAMA) (T4 / T3)
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2.3.5 

2.3.5.1 

( Tg) 1 4 ( 4)(22,119)
( 4)(33,119,120) T4

(7 ) FT4 (21) T3 T4 T3
(121) Tg TSH

-- Tg (122)  
TSH (22) TSH ( 60min)

10:00-16:00 (123,124) TSH24h
/ 2 (123,124) TSH ( 0.4
4.0mIU/L) TSH
TSH TSH

4
(22,33,119,120,125)

1) 
2)  (126,127) 
3) ( %CV )
4) 
5) 
6) ±2
7) 

(33)
(%CV) (33,125,128-130) 

 4. 

%CV* %CV**

TT4 /FT4 1 

6 

1 

3.5

5.3

9.2

10.8

13.0

17.1

TT3 /FT3 1 

6 

1 

8.7

5.6

12.0

18.0

14.8

16.8

 (TSH) 1 

6 

1 

19.3

20.6

22.4

19.7

53.3

37.8

 (Tg) 1 

6 

4 

4.4

8.7

14.0

*

12.6

66.6

35.0

**

(22,33,119,120,125)
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(131) Tg
(132)

 5.

TT4 FT4 TT3 FT3 TSH Tg

nmol/L(µg/dL) pmol/L(ng/dL) nmol/L(ng/dL) pmol/L(ng/L) mIU/L µg/L(ng/mL)

58-160/4.5-12.6 9-23/0.7-1.8 1.2-2.7/80-180 3.5-7.7/23-50 0.4-4.0 3.0-40.0

%CV 6.0 9.5 5.6 7.9 19.7 8.7

 %CV 12.1 12.1 14.8 22.5 27.2 66.6

W 3.5 3.8 4.0 6.0 14.3 16.8

X 1.3 2.4 1.4 2.0 5.2 2.2

Y 7.0 7.7 7.9 11.9 28.6 33.6

Z 2.7 4.8 2.8 4.0 10.3 4.4

W= 
X= 
Y= 
Z= 

5
(22,33,1

19,120,130,133,134)

5 8 (
) (22,120)
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 8. 

 

 

:

 TT4 = 28 (2.2) nmol/L ( g/dL)
FT4 = 6 (0.5) pmol/L (ng/ dL)

   TT3 =  0.55 (35) nmol/L (ng/ dL)
  FT3 = 1.5 (0.1) pmol/L (ng/ dL)
  TSH = 1.5 (0.1) pmol/L (ng/ dL)

                                                       Tg = 1.5 µg/L (ng/mL)



ARCHIV
ED

 NACB: ( MD, MD, MD, Ph.D.)

17

3.  

3.1 TT4 TT3

T4
20% (T3) T3 T4

5 5 T3(121) T4
T3 ∼99.98% T4
TBG 60-75% / TTR/TBPA 15-30%

∼10% (12,16) 99.7% T3 TBG
T3 T4 1/10(12)

T4
T3 T3 TSH

+
TT4 TT3  ( mol , nmol,

10-9 mol) FT4 FT3  ( mol, pmol, 10-12 mol )
  

3.1.1 

40 TT4 TT3 20 50
TT4 (PBI) 60 70

RIA TT4 TT3
(135)

( ) 8- -1- ANS
(136)

TT3 TT4 1/10
(137)

TT3 TT3
T3

L- L- ,16201 Twin-
brook Parkway, Rockville,MD20852 TT4 TT3 (138,139)

(140) L-T4 L-T3

( )
ANS T

BG NTI
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9. TT4 TT3

 L-T4 L-T3

 

 

3.1.2 

TBG TTR/TBRA
TT4 TT3

TBG (141) TBG /
(142)

(143-145) TT4 TT3
TT4 TT3 ,

TBG ( 3.2.2.2)
(146) 30 FT4I FT3I

( 3.2.3)

3.1.3 TT4 TT3

TT4 58-160nmol/L 4.5-12.6 µg/dL
TT3 1.2-2.7 nmol/L 80-180µg/dL

10. TT4 TT3

TT4 TT3

 TBG FT4 TT4 TBG
T4 FT4

 TT4 TT3
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3.2 FT4 FT3

T3 FT4 FT3 FT4
FT3 0.02% 0.2%

,

( 3.2.2) (14,145,147) FT4 FT3
FT3 FT4

(148,149)
1

[ 3. 2.3.3(vi)]
FFA (60) 

3.2.1 FT4 FT3

,
(145,147,148,150,151)

/

(17)

11. 

 

FT4E
FT3E

 FT4
FT4

T7

(147) 20 70 (147
)

(147,152)

(152)
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3.2.2 FT4I FT3I

(146) TT4 TT3
TBG

THBR T4 T3 TT4
T4

(149,153,154)

3.2.2.1 TBG

TBG TT4 TBG FT4I TT4
TT4/TBG TBG TBG

TBG (141,155-158)
TBG TT4/TBG TBG TBG

NTI (99) TBG 60%-75%
TBG FT4I TBG

3.2.2.2 THBR

20 50
T3 T4

(146,154) T3
T4

T3 T4 T3 T4

TBG TBG TBG T4
T3 TBG TBG TBG T4

TBG THBR TBG
TBG TT4 (158)

(THBR T3 T3-TBG
T4-TBG

T3 TT4 T4
T3 25%-

40%  / T7 T3
TT4 ( ) % /

T3 TT4
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12. THBR

 THBR
THBR T4 THBR T3

 THBR T4 , T4 T3

 THBR 1.00

 THBR /( )
/

 THBR

 THBR TT 4 / TT3
FT4 FT3

T3 THBR T4
T4 T4 TBG

THBR FT4I FT3I (
TBG FDH NTI)

[ 3.2.3.3(vi)]

3.2.2.3 

20 60 TT4
PBI RIA (159,160)

TBG
(161,162)

3.2.3 FT4 FT3

(
60,145,150)

3.2.3.1 

FT4
FT4 T4

; Sephadex LH-
20 ( ) (161-165) nm ol

pmol( ) FT4 T4RIA
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(94,166)
T4 FT4

(94,166) FT4
FFA [ 3.2.3(vii)](84,97,98,100,167-170) NT I
FT4 (101)

FT3 (10
2)

3.2.3.2 

1%-2%

3 FT4 FT3 (i) (ii)
(iii)

13.

 
1%-2%

 

 

 37°C

 (i) /

20 70 FT4 FT3
>1x1011L/mol

Sephadex

70

(147,171-173)



ARCHIV
ED

 NACB: ( MD, MD, MD, Ph.D.)

23

(ii

( )

TBG
FT4 FDH NTI FFA

20 80

10 ,
(147)

(iii)

/

3.2.3.3 FT4 FT3

FT4 FT3 (TT4 TT3)

(60)

FT4I FT3I
(148)

37°C TBG (
174,175)

FT4
TBG FT4 TT4

T4 TBG
NTI 1 FT4

FT4 TSH TSH/FT4

FT4 FT4
FT4/TT4
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 14. FT3

T3 T4 T3
T3 NTI TT3 FT3 T3 FT4

 T3 Graves

 TT3/TT4 Graves Graves TT3/TT4
[>20 ng/µg >0.024 mol]  Graves
(

 T3 Graves

 T3 TSH <0.01mIU/L NTI

 T3

 FT3 TSH
T3

 T3 TPO

 T3

 T3 TSH

 T3

 131I DTC T3 L-T3

 T3 T3 TSH/ FT4
T3 T3

 T3 T4/ T3

 T3 T3 T4

 T3

 L-T4 T4 T3 T3

(i) 

TBG FT4
[ 2.1.3](47,59)   50% 7-9

FT4
(59)

(60)
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 (ii)

28 TSH (39,176)
L-T4 (176) FT4

15. FT4

FT4

TSH-TT4

 FDH

 T4 TBG

 

(iii

TBG T4 T3
(141) (FDH)

T4 T4 TT4
( )(145,177) FDH TT4 FT4I FT4

TT3 FT3 TSH FT4 (177)
FDH 1:1000

 (178)

(iv)

(
143,145) T4 T3

TT4 TT3 (144 ,
145) FT4 T4 FT4

(179)

(v)

TT4 TT3 TT4 FT4
TBG TBG TTR

(180) T4 TBG FT3
(180) FT4

L-T4 FT4

 TT4 FT4 FT4 TT4  Jerry Nelson 
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(vi)

FT4
TSH (181) FT4 (182,183)

FT4
TT4

FT4 FT4

T4 T3 TBG FT4 FT3
T4 TBG (96,184)

TBG T4 1/3 T4 1/7(170,185)
TBG TBG

(170,186)

FT4 FT4
T4 1:4000 1:100

1:100 FT4 T4
1:10 FT4

T4 FT4
(94,165,187,188)

(vii) FT4

FFA >3mmol/L TBG
FT4(84,97,98,100,101)

FT4 FFA
10U
37°C

 (viii) (NTI)

20 FT4 NTI [ 2.2.2]

FT4

(95%)TT4
TSH<0.1mU/L FT4

20%-40% FT4  
[ 3.2.3.3(vii)]

20%-30% FT4 (101) FT4 FT4
TSH TT4
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3.2.3.4 FT4

NTI
FT4

16. FT4

 

         TBG TBG
         FDH

                 TTR
                 T4 T3
                 

 

                 - 30µmol/L

                 - 300µmol/L

                 - 75µmol/L

                 - 8µmol/L

 

 NEFA

(148)
L-T4

100 FT4
2% (58,94,152,189) FT4

(48)

FT4
T4 (112

)
 (190)
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(98)
a TBG TBG

b FDH c T4 T3 d
e) 3 a)

NTI TT4 b) NTI c) NTI

FT4
NTI TSH TT4

FT4 TT4 NTI TT4
TT4

FT4 TT4 FT4
TSH FT4 TT4

FT4
FT4

3.2.3.5 

FT4 TSH sanity_check

TT4 FT4
TSH 1

3 i ii iii (191)

(i) 

(192)
TSH

T4 T3
L-T4 0.1% 3,3' 5-

 TRIAC  FT3 D-T4 FT4 (14 ,135)

(ii) 

T4 T3

(193)

(iii) 

(67,6)
(190)

FFA FT4 [ 3.2 .3.3(vii)](84,
97,98,100,101,167-179)
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3.2.3.6 FT4 FT3

FT4
FT4

9-23pmol/L 0.7-1.8ng/dL  
FT4  30 pmol/L 2.5ng/dL FT3  3.5-7.7pmol/L
0.2-0.5ng/dL  FT3 (102)

3.2.3.7 

TT4
(139)

FT4

THBR
THBR 1.00 ( 3.2.2.2)

RIA FT4

(194)
(194) TBG

∼1%-2% 

TBG FDH NTI
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3.2.4 - 

1970
(138)

TT4 (139)

37°C

17. FT4 FT3

 

 FT4

 
)
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3.3  (TSH)

TSH TSH
TSH TSH
(IMA)

0.02mIU/L TSH
( ) (NTI) TSH

(0.01 - 0.1 mIU/L)  Graves Graves TSH(TSH < 0.01
mIU/L)

10 TSH TSH TSH
FT4 TSH

TSH 0.02mIU/L
TSH FT4 TSH

( 3.3.3.6) TSH [ 3.3.4.7(i) ] (19,195-197) TSH
TSH/FT4 TSH TSH

FT4 ( 1)

3.3.1 

3.3.1.1 TSH

TSH TSH
[ (MRC)80/558] (rhTSH)

TSH ( ) (198) TSH TSH
IMA

TSH ( )
TS

H TSH (195 ,197,199)
TSH TSH-  

TSH (196,200,201)

3.3.1.2 

TSH (20 2)
HAMA

( 2.3.3) (203,202)

3.3.1.3 TSH

TSH TSH
TSH >50%

TRH TSH TSH
2 ( ≥4.0mIU/L)(204) TSH (1mg

L-T4 200 µg L-T3,  ) 48h TSH  90 ( )
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18. TSH

TSH
TSH ( 7 1)

  ( )

 TSH ,

 ( )
>50%

  

-- TSH TRH TSH TSH
2  (  ≥4.0 mIU/L)

-- TSH 1mgL-T4 200µg L-T3
48h TSH 90 ( )  

3.3.2

TSH Graves
TSH (<0.01mIU/L) (∼0.4 to 4.0 mIU/L)

 TSH  0.02mIU/L  (" " )
(202)

 19. 

• TSH ( 20) (CV) 20%

 TSH (  20) (CV) 20%
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20.  TSH

( )
10 90

 

 ( ( ) ( )

 

 ( 6-8 TSH)

 

 

TSH
(126,127)

(202) CV 20
(202)

( 20)

TSH :
1) 
2) 
3) 
4) 
5)  (205)

20 CV (  5) .

 21. : TSH

TSH

 0.02 mIU/L TSH

 20

 
( T4 !)
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3.3.3 TSH

NHANESIIIUS TSH
(18) TSH

10:00-16:00 50  (123,124)
TSH 8:00 18:00 , TSH

TPOAb
TSH

TSH
TSH 95

∼1.5 mIU/L 0.4 - 4.0 mIU/L (202,206)

(18) 

 22. TSH

120 95 %
TSH

 TPOAb TgAb

 

 

 

3.3.3.1    TSH

20 TSH ∼10 ∼4.0-4.5mIU/L
;

TSH ;
Whickham TSH>2.0

mIU/L  20 (odds-ratio, OR)
(35) (OR)

(207)
TPOAb ,

TSH 2.5mIU/L >95%
TSH 0.4- 2.5 mIU/L

Dr. Carole Spencer (Baskin et al., Endocrine
Practice 2002;8:457-469; Baloch et al., Thyroid 2003;13:57-67) TSH  0.3-3.0
mIU/L. TSH 3.0 mIU/L (thyroid
failure), TPO 



ARCHIV
ED

NACB: ( MD, MD, MD, Ph.D.)

35

3.3.3.2 TSH

TSH (209)
TSH 0.2-0.4mIU/L (202)

TSH 0.1- 0.4mIU/L
(36,37)

3.3.4 TSH

3.3.4.1 

TSH 0.02mIU/L TSH
(4,10,210) TSH

TSH ( ) TSH
(202) TSH FT4 / TSH

TSH ( 1)( 2.1 .1)
( ) TSH FT4

∼10 2 (10,18,25,211) TSH TSH

( 2.1.1  2) (19)  TSH  ( 1)

FT4 FT3 TSH TSH
TSH/FT4

(69-71,212) TSH
∼3 TSH TSH TPOAb

( ) TPOAb
TSH ( )

L-T4 (34)
 ( ) (213)

35 5
(10) (215)

TSH TSH ( )
TSH (216,217)

TSH
TSH (37)

 (63-65)
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3.3.4.2   

(10,35,214)
TSH FT4 TSH TPOAb

(35) TSH (35) TSH
2% TSH (36,214)

FT4/TSH TSH (218)
Parle (37)

TSH (37) (213)
T3

4-6  TSH TPOAb TSH TPO Ab
  TSH

3.3.4.3   L-T4

L-T4 TSH (0.5-2.0 mIU/L
)  FT4 1/3

L-T4

L-T41.6µg/kg / (1.6µg/kgbw/day)  
 (  4.0µg/kg bw/day)  (1.0µg/kgbw/day)(221,222)

( 2.1.3) (223)
L-T4

L-T4 TSH 0.5 2.0mIU/L

/ L-T4 FT4
1/3 

L-T4 6-8 25µg
( TSH 0.5-2.0mIU/L) 2 TSH

  L-T4
 (224) L-T4

L-T4  TSH

L-T4 FT4 TSH
TSH FT4  L-T4

FT4 TSH ( 2) TSH
A1c FT4 L-T4

 6 TSH L-T4 TSH
TSH   L-T4 (133) FT4  
FT4  L-T4 9h FT4 (∼13%)
(225)

L-T4 4h
T4 ( ( ) ( )

)(4,226) 
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3.3.4.4   L-T4

L-T4
TSH  (227) L-T4

(228,229)

( ) TS
H (36) TSH 0.05-0.1 mIU/L  

 TSH<0.01 mIU/L 5-10   
Tg  L-T4 TSH

(230) TSH
(213)

 23. L-T4

 L-T4

 L-T4 1.6µg/kgbw/day
  L-T4 50-100µg

6 TSH 25-50µg

 L-T4 4.0µg/kgbw/day(4.0
 ) TSH FT4 ( 3)

 L-T4 TSH 0.5 -2.0
mIU/L

 TSH ( 2) L-T4
6-8 TSH

 L-T4 TSH FT4 TSH/ FT4
(  2) TSH

FT4

 1.0µg/kgbw/day

25µg 3-4 25µg
TSH (0.5-3.0 mIU/L)

 L-T4 FT4
FT4

 3 TSH FT4
L-T4 ( 50µg) TSH 0.5 - 2.0 mIU/L FT4

1/3

 L-T4 TSH

 L-T4 TSH TSH
L-T4

 L-T4 4h
 2h

 L-T4 ( ) (
)  L-T4 TSH  

 L-T4 L-T4 TSH
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24. - L-T4

 TSH DTC DTC TSH
L-T4  2.1µg/kg bw/day

 L-T4 DTC TSH

        DTC

 TSH 0.05-0.1 mIU/L  TSH
<0.01mIU/L (
0.05-0.02 mIU/L )

 Tg 5-10
TSH 

 L-T4

 TSH
L-T4 TSH

4. TSH/FT4
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3.3.4.5   NTI TSH

NTI TSH TSH 0.02-20mIU/L
 (20,87,92,93 TSH  0.02-

10mIU/L TSH 20,92,93,231 TSH 
FT4 TT4 6
25

TSH 87,92
TSH NTI

TSH 0.02-0.2mIU/L TSH
0.02mIU/L TSH TSH

TSH NTI
TSH <0.02 mIU/L (20)

25.  TSH

 TSH T4 FT4 TT4

 TSH 0.05-10.0mIU/L
TSH

 TSH 0.05-10.0 mIU/L

TSH

 TT4 TT3 TSH

 TPOAb NTI

NTI FT4 NTI
101,232 TT4 TT3

6 0.02mIU/L TSH
14% TSH<0.005mIU/L

 TSH TRH NTI 20

NTI TSH
101,232 FT4 TT4

TSH 0.02-20.0mIU/L 
 2-3   FT4 TSH

>20mIU/L  (92)

3.3.4.6 

TSH FT4 / FT 4 TSH
>10mIU/L( 1)( 2.1.1) TSH

TSH 19
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 26. L-T4

 L-T4
FT4 1/3

 FT4 FT4 L-T4
( FT4 L-T4  9h 13% )

TSH 29
35% TSH 41% 25% TSH

233 , TSH
TSH TRH TSH

197 TSH TSH T
SH TSH TSH

TRH TSH TSH
TSH 29,197,234 TSH

TSH FT4 29 TRH
235 TSH <2 /

<4.0mIU/L 197,204,235,236 T3 TRH TSH
TSH 197,237, 238

27. TSH 0.02mIU/L

 TSH

 (>95%) TSH 2.5mIU/L

 TSH 2.5mIU/L 3-4
 TPOAb

 TSH L-T4 23  
L-T4  24

 NTI TSH FT4
TSH T4 TT4 FT4 6 26

 TSH TSH TSH

 TSH TRH
<2 / 4.0mIU/L

 FT4 TSH <10mIU/L

 TSH 3
( ) 4

 TSH

 TSH
( FDH

 TSH 5



ARCHIV
ED

NACB: ( MD, MD, MD, Ph.D.)

41

3.3.4.7 TSH

1 TSH/FT4
TSH TSH

TSH
TSH TSH/FT4 ( 3.3.2) 1

TSH/FT4 /
TSH

TSH

THR
TSH TSH 247 TSH

THR
TSH- THR TRH

TSH TRH T3 THR
245

i  TSH-

TSH TSH 1% 27,28
TSH (MRI)

28

TSH HAMA TSH-

1) TSH TRH
2) TSH-
3) /TSH
4) (MRI)

28. TSH

 TSH

 TSH !

 

 TSH

 

 TSH

 

- 20 ( )

              -

-

-
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 (ii)

THR TR TR-
1:50,000 239,242

FT4 FT3 2-3 TRH
TSH 242,243 TSH  

THR
TSH 199,244

TSH
( THR)

THR

THR TSH TRH
242,245 TSH

THR 242,246
242
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3.4   (TPOAb, TgAb  TRAb)

(AITD)
T /

 (TPO)
(Tg) TSH (NIS)

(248) TSH (TRAb)
Graves TSH TSH

AITD TPO (TPOAb)
TPOAb

TPOAb (249,250) TgAb
TgAb Tg TgAb Tg [ 3.5.

6] TgAb

.

3.4.1  

TPOAb / TgAb AITD (251) AITD
TRAb Graves

TRAb TRAb
(252,253) I

(254)
(255) (256)

TPOAb
PPT (50,257,258)

-     (75, 259-
262) AITD (263)
AITD

3.4.2  

TSH (LATS TSI TBII TSH-R
TRAb) TgAb TPOAb TRAb

( )
( ) IgG IgG IgM

 TPOAb TPO  TSH / 
TSH TRAb
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3.4.3  

( )
" "

AITD TGPO Tg TPO(264)

 29. 

 

 ( )

 

 

 

 

( )

Tg TPO  TSH

( RIA IMA )
( )

( TPO )

 30. 

 ( )

 TSH ( 20) 6-12
 

TSH (
20) TgAb DTC TgAb (6 12

)
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3.4.4 

(www.mrc.ac.uk) TgAb MRC65/93 TPOAb MRC66/387
35

 31. 

 MRC
MRC65/93 TgAb MRC66/387 TPOAb MRC90/672 TRAb

 TgAb TPOAb

 

 

TRAb MRC90/672(1990)

3.4.5 TPOAb 

 (TPO) 110 kD -
 TPO TPO

RNA (differential splicing) TPO
TPO

 32. TPOAb

 TPO TPOAb
 (AMA) 

 ( 90%)

    TPOAb

TPO TPO
(AMA) TPO(265)

TPOAb AMA
AMA

TPOAb
TPO TPO

Tg / TPO TPO(rhTPO)
TPO TPO TPOAb

MRC66/387

<0.3 - <20 KIU/L
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3.4.5.1   TPOAb

TPOAb
(NHANESIII) ∼17,000
12% TPOAb(18) /

TPOAb AITD

TPOAb AITD
AITD

(<10kIU/L) TPOAb
TPOAb (>10kIU/L) TPOAb

TPOAb AITD

20 Whickham TPOAb (AMA )
AMA  TSH (  5 )(35) TPOAb

AITD ( 34) TPOAb
AMA(35) AMA TPOAb

TPOAb / TgAb

 33. 

120

 

  (< 30 )

 TSH 0.5- 2.0 mIU/L

 

 

 (  )

(TSH 0.5 - 2.0 mIU/L) AITD
 AITD

3.4.5.2   TPOAb 

TPOAb (266) 5
TPOAb TPOAb

95% TPOAb (∼85%)
Graves TPOAb(254) TPOAb

(50)
TSH TPOAb  (267,268)
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 5. TPOAb 

TSH / TPOAb
(IQ)(63-65) 3 TSH TPOAb

[ 2.1.3 4] TPOAb TPOAb
(269)

 34.   TPOAb

 

 

 - -2(IL-2)

 ( 5)

 

 

 

IL-2 - TPOAb
(75,259,260, 261,270) -

TPOAb (262 ) -
(271) TPOAb 20%

95% 66.6% (272)
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3.4.6   (TgAb) 

(Tg) (660kDa)
( ) Tg

Tg Tg Tg
TgAb Tg [

3.5.2]

3.4.6.1   TgAb

TPOAb TgAb
TgAb

TgAb
MRC65/93 MRC65/93

TgAb
DTC TgAb AITD

TgAb (273)
(274) TgAb

TgAb ( )
(Tg) Graves

DTC (275)

 35. TgAb

 TgAb
TgAb DTC TgAb

3.4.6.2   TgAb 

TPO
(276) NHANESIII TgAb ~10%

(18) DTC TgAb (∼20%) 2 (276)
TPOAb TgAb
TgAb TgAb

TgAb
AITD(256) TPOAb [ 3.4.5.1] TgAb

TgAb TgAb
TgAb Tg

TgAb TgAb Tg 

 36. TgAb 

 TPOAb TgAb TPOAb
TgAb

 TgAb
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3.4.6.3    TgAb 

TgAb Tg
Tg TgAb(276) TPOAb [ 3.4.5.1] TgA b

DTC
TgAb (<10kIU/L)

TgAb (>10kIU/L) TgA b
” ”

Tg [ 3.5.6]

 37.  (DTC) TgAb 

Tg  TgAb TgAb Tg
Tg

 Tg TgAb 

 TgAb DTC TgAb
TgAb DTC

 TgAb TgAb Tg

 Tg TgAb TgAb  ( 46)

 TgAb
 >10%CV

3.4.6.4    TgAb

TgAb
NHANESIII 3% TgAb TPOAb
(18) TSH TgAb AITD

(256,279) TgAb AITD
TgAb Tg

TgAb Tg DTC TgAb
TgAb

Tg Tg [ 3.5.6](275,276) TgAb
Tg TgAb (276)

DTC TgAb 1-4 TgAb (276,277,278)
TgAb TgAb

(276)
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3.4.7 TSH  (TRAb)

TSH 7 G 60kb TSH
14q31  (272)  1-9 (

397 ) 10 (206 ) G
c-AMP (28 0)  -

TSH / TRAb
3 TRAb( 6) TSH (TBII)

TSH
TSH  (TSAb)  N  

 TSH  C- TSH  (
TBAb TSBAb) TSAb TSH (281)

(TGI)

TRAb TRAb
TRAb

TRAb (282,283) Graves
TSAb TBAb/TSBAb

TRAb TRAb Graves
(281,284) TRAb

( TSH ) TRAb
TSH TBII IgG

TSH ( 6)
(r = 0.31-0.65) (283,285)

3.4.7.1   TRAb

1956 TSH
( LATS)(286) LATS TSH 

TRAb  cAMP
(283)

6 TRAb FRTL-5
(hCG) TRAb cAMP

(56) hCG TRAb
hCG TRAb

3.4.7.2    (TSAb TBAb/TSBAb TGI)

 IgG (FRTL-5/ CHO TSH-R)
TSH    (cAMP) (287-289) TS H  

TSH (290,291)

TRAb TR
Ab Graves  62.5% - 81% (283)  

 TRAb TSH  
( 281,284,292-294)
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Table 6. TSH  (TRAb) 

TSAb  cAMP   (FRTL-5/ CHO TSH-
R)  TSH

 cAMP %
( )

TBAb/TSBAb TSH cAMP
 

 ( )

TSH
cAMP  %( )

TGI FRTL-5- 3H
/

TBII  125ITSH TSH-
TSH-

TSAb: 
TBAb/TSBAb: TSH 
TGI:  
TSH-R: TSH
TBII: 

3.4.7.3  (TBII) 

(TBII)
125I TSH TSH  (295 -

297) TRAb TRAb TBII MRC
TRAb MRC LA TS-B

WHO (MRC90/672) TRAb
( ) TBII (283,298)

TSH TBII Graves
ADT (297,299)
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 38. TSH  (TRAb) 
TRAb :

 TSH  (TBII)
TSH TSH TRAb

 TSH (TSAb)  (FRTL-5 TSH CHO )
 (TSAb) cAMP 

  TSAb TBII  ( 60%-75% )
Graves TSAb  80%-100% TBII 70% - 90%

 Graves

 hCG hCG TSH
hCG

3.4.7.4   TRAb 

MRC90/672 TRAb

3.4.8  TRAb

TRAb AITD
TRAb TR Ab Graves

TRAb Graves TRAb (ATD)
ATD TRAb

TRAb
TRAb 25% TRAb

(263) ATD TRAB
TRAb  (263)

TRAb AITD /
 (8,252)  7-9 TRAb
(8,282) TRAb  2% - 10% (8)

 (8)  
TRAb (+/- L-T4 )

Graves TRAb TRAb
7-9 TRAb

(8) (ATD) Graves 7-9 TRAb
TRAb

( ) ATD 4-7 (300)
TBII (TSAb)

(TBAb/TSBAb) 1:180,000 (301)

 (253)
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 39. TRAb 

 

 TRAb TRAb 25%

 TRAb Graves TRAb 

 " Graves TRAb

 TSAb (TSAb) 
 (TBAb/TSBAb) TBII

 Graves   Graves

 Graves  (± L-T4 )  
TRAb  (2-10%); 7-9 TRAb

 (ATD) Graves 7-
9 TRAb TBII

( ) ATD 4-7

 Graves TRAb
TRAb

 TSH 

 40. 

 

 
( )

 

 

TRAb (TAO) (302) TAO (303
) TRAb  (304-306)

TRAb TAO  
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3.4.9 

(296)

 41. 

 " "

 

 

 ∼20 > 1,000 kIU/L ∼20 10,000 kIU/L TPOAb
TgAb IMAs

 TgAb Tg >10,000 µg/L (ng/ml) >100,000 µg/L (ng/ml)
Tg TgAb
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3.5  (Tg)

(Tg)
3 Tg (i) (ii)

Tg (iii)TSH ( TSH hCG TRAb) Tg
Tg Tg

DTC 2/3DTC Tg
Tg Tg (307)

Tg Tg Tg
Tg Tg

L-T4  TSH

 6. rhTSH T3 Tg .   308.

TSH[ TSH TSH(rhTSH)] Tg DTC
LT4 Tg ( 6)(308) TSH Tg TSH

TSH Tg ∼10 (309)
 TSH  (310)
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3.5.1 Tg 

(311) Tg IMA RIA
IMA

RIA (312) IRMAs)
( ICMA) IMA IMA

(TgAb) Tg TgAb-
RIA Tg IMA TgAb

TgAb TgRIA TgAb
TgIMA  

(312)

3.5.1.1 

RIA IMA Tg (312,313) (
Community Bureau of Reference of the Commission of the European Communities) 

Tg CRM-457 (298,314)  Dr. Christos Profilis,
BCR , Rue de la Loi 200, B 1049 Brussels, Belgium .

 42. Tg

 Tg/ TgAb
 Tg/ TgAb

Tg Tg
Tg ( )

Tg/ TgAb Tg/ TgAb

DTC

CRM-457
Tg

DTC Tg CRM-457
CRM-457

Tg 4  (  7)  
( 5) Tg
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 7. 10 Tg 20 TgAb-  ± 2sd  #1 =  Diagnostic Systems
Laboratories, Webster, TX, USA;  #2=University of Southern California RIA, Los Angeles, CA,
USA; RIA #3= Kronus RIA, Boise ID, USA;  #4= Endocrine Sciences RIA, Calabasas, CA,
USA;  #5 =Nichols Institute Diagnostics ICMA, San Juan Capistrano, CA, USA; #6= Endocrine
Sciences ICMA, Calabasas, CA, USA;  # 7=Sanofi Pasteur IRMA, Marnes-La-Coquette, France;

 #8=Kronus OptiQuant IRMA, Boise ID, USA;  #9=Brahms DynoTest TgS IRMA, Berlin,
Germany;  #10=Diagnostic Products Immulite ICMA, Los Angeles, CA, USA.

CRM-457 

43. Tg

Tg Tg
TgAb TgAb

 TgAb- : > 10%

 TgAb- : TgAb Tg ( Tg
)

 TgAb Tg :

IMA :
TgAb IMA Tg TgAb-

Tg Tg Tg  

RIA
TgAb RIA Tg  Tg
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3.5.1.2  

Tg 1-3µg/L(ng/mL) (
) Tg DTC
TSH Tg CV 20% [ 3.2.2] Tg

TSH  ( 20) 44

3.5.1.3  

(% CV) Tg
Tg TgAb- ( )  44

Tg rhTSH
(308) rhTSH- 3 5

( 6)(308,309) Tg
TgAb
6 12 DTC

Tg <5%( 5) Tg
DTC 6~12

(9)

 44. Tg 

TSH  (  20) :

 TgAb TgAb Tg Ab .

 :

-  ( ) Tg (FS) 30-50%

             [  FS =1.0 µg/L (ng/mL) 1.3 1.5 µg/L (ng/mL)]

-  ~10 µg/L (ng/mL)

-  ∼90%

  6 20 TSH 6-8
 6 DTC
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3.5.1.4  

IMA ” ”
Tg Tg(307,310,315)

Tg (>1000µg/L(ng/mL))
 (312)

IMA 

1) 

2) ( 1/10 ) " ”

” ”
Tg ( )

 45.  " " 

 ” ”
1/10

 ( )

 20 TgAb [ Tg 10,000µg/L(ng/mL)] 10
20 TgAb [ Tg 100,000µg/L(ng/mL)]

 10

3.5.1.5  (TgAb)

DTC  (TgAb)  ( ∼20% ∼10% )
(276) TgAb DTC TgAb

(276-278,316)  TgAb Tg (317,318)
TgAb TgAb Tg 100%

TgAb (276,317,318)) TgAb RIA /
IMA TgAb RIA Tg IMA Tg(27 6,309
) Tg TgAb (276,318)

TgAb TgAb
TgAb

(IMA) RIA TgAb IMA
Graves Tg (319,318) IMAs TgAb Tg

Tg RIA TgAb Tg
TgAb RIA IMA (276,309) TgA b

[ 3.4.6.2] Tg TgAb
TgAb Tg TgAb



ARCHIV
ED

NACB: ( MD, MD, MD,  Ph.D.)

60

RIA IMA TgAb RIA:IMA Tg [TgRIA=≥2µg/L
(ng/mL) TgIMA= ] TgAb IMA / RI A

rhTSH- Tg 2µg/L(ng/mL) RIA IMA
(308) TgAb Tg

Ab RIA IMA Tg
Tg (276,320) RIA TgAb

TgAb TgAb RIA
125I-Tg Tg TgAb  

( 275,321,322)

 46. TgAb

 TgAb Tg
Ab TgAb

TgAb

 TgAb- IMA RIA Tg TgAb  ( TgA b
)

 TgAb Tg
DTC TgAb- Tg

Tg TgAb TgAb IMA Tg
TgAb

DTC Tg Tg
 DTC TgAb- Tg

 47. 

Tg  ( .)

 CRM-457 CRM-457

 TgAb- Tg 2SD
48

 Tg DTC

  ( 42)

 44

 TgAb- [TgAb 100 >1000 kIU/L (IU/mL)] RIA:IMA
TgAb

 TgAb Tg TgAb  ( 46) 

 TgAb DTC Tg Tg
Tg
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3.5.2 Tg  RNA (mRNA) 

Tg mRNA Tg mRNA DTC  
Tg mRNA (323-325)

-  (RT-PCR) mRNA
  (326-328) Tg-

Tg mRNA ( )( ) 1996 RT-PCR
(329) Tg (33 0)

RT-PCR Tg mRNA  (323-325, 331-333)
Tg mRNA  Tg 

 (331,332) Tg mRNA  Tg mRNA
 (324,331, 333 )  

 Tg RT-PCR Tg 
TSH RT-PCR ( 328 , 334)

Tg mRNA 

Tg mRNA Tg mRNA
Tg mRNA Tg Tg mRNA Tg

Tg mRNA TgAb
Tg

3.5.3 Tg

3.5.3.1 

Tg -
(335) Tg (336) Tg

Tg  (337, 338)
Tg

1) 
2) 
3) 
4)  (TgAb /  TPOAb)
5) TSH < 0.5 mU/L  >2.0 mU/L
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3.5.3.2 Tg

48 Tg
Tg Tg

TSH TSH Tg
Tg TSH

Tg 2-4  (340,341) 
TSH  6-8 Tg

 L-T4 TSH Tg
 Tg (L-T4 ) Tg

(122)   L-T4 Tg RAI TSH L-T4
rhTSH Tg TSH  Tg

TSH 6
TSH Tg 5 TSH T

g TSH Tg (308,309) TSH Tg T
SH RAI- 3 TSH
Tg (310)

 48. Tg 

 Tg Tg

: CRM-457 TgAb- Tg
3-40µg/L(ng/mL)

: Tg Tg

 Tg

 120  (TSH 0.5 - 2.0 mIU/L)
TgAb TPOAb 40 Tg Tg

 DTC Tg
TSH

3-40µg/L (ng/mL) Tg :

Tg µg/L (ng/mL)                                                      
3 – 40  (TSH 0.4-4.0 mIU/L)
1.5 – 20    (TSH <0.1 mIU/L)
< 10                  (TSH <0.1 mIU/L)
<2                (TSH <0.1 mIU/L)

3.5.4 Tg

Tg TSH  (122)  Tg
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3.5.4.1 

Tg Tg (
) / (342,343)

 49. Tg

Tg
FNA Tg

 Tg

 

 

Tg Tg
( 2 )(344) Tg (337,338)

3.5.4.2  (DTC)

DTC Tg
FNA TSH rhTSH (122) TSH Tg

TSH Tg DTC Tg
TSH

1g ∼1 µg/L (ng/mL) Tg TSH
0.1 mU/L  ∼0.5 µg/L (ng/mL) Tg

 50.  (DTC) Tg

TgAb- :
 FNA Tg

 Tg Tg3-4  
TSH

 “ ” TSH
Tg

 : TSH 1g ∼1µg/L (ng/mL) Tg
TSH 0.1 mU/L ∼0.5 µg/L (ng/mL) Tg

 L-T4 TSH Tg Tg
rhTSH

 L-T4 TgAb Tg TS H Tg TSH
Tg

 TSH rhTSH Tg L-T4 5
rhTSH- Tg TSH Tg
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TgAb-

 TSH- Tg

 TgAb

(i) Tg

2/3 DTC Tg
Tg Tg (307)

Tg Tg Tg
Tg 2cm Tg

Tg FNA
FNA2

(ii) 1-2  Tg

Tg 2-4 (340) 2
Tg TSH Tg

TSH Tg
2g

TSH 0.1 mU/L Tg < 2µg/L (ng/mL)

(iii) L-T4 Tg .

L-T4 TSH Tg
Tg Tg Tg

Tg Tg Tg (122)
TSH Tg Tg Tg

TSH Tg
8
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8. TSH Tg 8
( 6.2 µg/L (ng/mL

)  50%).

:
1) FNA
2) 48, Tg  =13.5,  3-40 (2SD) g/L (ng/mL)
3)   10-15 g
4) TSH 1g Tg l g/L (ng/mL)
5) TSH< 0.1 mIU/L 1g Tg 0.5 g/L (ng/mL)

(iv) Tg TSH

TSH TSH(rhTSH) Tg
TSH  (308,309) TgAb-

TSH >3 TSH- Tg ( 6
) Tg TSH rhTSH (308,345)

TSH Tg (<3 )(310) TgAb
Tg rhTSH Tg
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3.6 (CT) RET

(MTC) C ∼5%-8%  
75% 25% (9,11,347) MTC
0.57%(348) MTC (346) MTC

MEN 2A 2B
MTC(FMTC) MTC

1993 RET MTC 10
10q11.2 (349,350) 7 MEN

3.6.1 (CT) MTC

3.6.1.1 

CALC-1 11 (11p15.3-15.5) C
CT

32
(350) 9 CT C 141

( ) (
proCT) proCT 116 proCT 57

(  PAS-57) 21  -1(
CCP -1 Katacalcin 33 CT ProCT

CT 32 ( ) PAM
CT

3.6.1.2 (CT)

1988 CT
( ) 1988

( N C
) 32 CT

83% 46% CT (351-353)
CT CT CT

CT MTC

3.6.1.3 (CT)

1968 MTC (354) CT
IMA 90% MTC CT 10 ng/L    

(pg /mL) (348, 355-357)
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7. MEN 

MEN 2A (60%) (MTC)                              100%

                                          8%-60%

                                                 5%-20%

                                                           <5%

MEN 2B (5%) MTC                                                      100%

                                                50%

(Marfan)                                  100%

             100%

FMTC (35%) MTC                                                       100%

9. 



ARCHIV
ED

 NACB: ( MD, MD, MD,  Ph.D.)

68

 51. (CT)

 CT 32 MTC

 32 CT MTC

 10 pg/ml (ng/L)

 CT CT  

MTC ( ) CT (358) MEN 2
C HCC HCC

CT CT C

3.6.1.4 MTC

(Pg) Pg (omeprazole) C
MTC CT (359-364)

MTC HCC
Pg

1) CT ( 100 pg/ml) MTC
2) RET C-
3) RET
4) 
5) 

 52. CT MTC

 (CT) CT

 Graves

 C (HCC) MTC
HCC CT

 CT 10 pg/ml (ng/L) MTC

 CT
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 (i) (Pg)

Pg MTC  (359,365)  Pg
5 Pg(0.5µg/kg ) (

)
 1 2 5 10

8 Pg CT 80% Pg CT 10 ng/L
(pg/mL) 95%  Pg CT 30 ng/L (pg/mL)

[CT 100ng/L(pg/mL)] MTC ME N2  
30-100 ng/L(pg/mL) HCC Pg CT

100ng/L(pg/mL) MTC ( 9) RET 12
(366) RET CT

MTC

8. (Pg)

CT ng/L (pg/mL)

1 CT  < 10  (80% )

3 CT >30<50 5% 

4 CT >50<100 MTC ( )

5 CT >100 MTC ( )

6 Pg  CT  > 10 pg/ml C- MEN 2 MTC

RET MEN2 C Pg
MEN2 CT

MEN2B MEN2A 2
CT 1
(369)

MTC Pg
Pg RET 4-5

(ii)

30 (2.5mg/kg
1 2 5min CT 100ng/L C

MTC Pg (370-372)
CT Pg

Pg (359)

MTC CMT
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3.6.1.5 CT

CT
CT Pg CT (373,374)

 53. MTC

 MTC 6 CT CEA CT
 CT 2

 CT Pg CT MTC

2 (375
) CT CEA MTC  CEA  MTC

3.6.1.6 MTC

9 MTC
(  Graves )  (376-378)
CT  

(379-381)

CT RIA
CT ProCT CT CCP-1

(HPLC) CT
 ProCT CT-CCP-1

CT ( ) MTC
CT CT (382)

Pg CT
(383) C (384-386)  

C CT Pg CT  

 9. MTC

, ,

C (HCC)
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3.6.2 RET MTC

1987 MTC MTC CT
MEN2 10 10q11.2

(378) 10 RET
MEN2 (349,350)

RET 21
(cadherin-like)

10 MEN2 8 10 11 13 14
15 16 (368,387-391)

3.6.2.1 MEN 2

MEN2 RET (349)
MTCs 75% 44% 918 (392)  

(index case) 
DNA RET

(  11) (393,394)

 10. RET

5 RET 97% MEN2 ( 10) MEN2A
10

609 611 618 620 634 (368,378)
FMTC 10 13 14 768 804
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(368) 87% 11 634 MEN2A MTC
(9,378)

MEN2B TK2 (97%)MEN2B 16
918 (395)
MEN2B (5%) 15 922 883 (378,394)

10RET RET FMTC C-
 (368,396)

 54. MTC

 MEN 2 50%

 RET MTC ( : RET 
)

 5%-10% MTC RET . RET
MTC

 11. MTC /
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( 11) 3% MEN2A 5% FMT C
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3.7 

(3) (3,397,398)
22 (IDD)

(398,399)

(UI) (399)
UI

(399,400) UI
(401,402)

(403) (~1pg/dl)
(PII) (404)

3.7.1  (UI)

UI (399,400)
24 24

µg/ g (405)
/

24 /
(406)

(WHO) µg (pg/dL
µg/L) (UI) (~50)

/ (UI/Cr) 24 (400,407)

UI 8-12h
(408)

3.7.2 

(399)
(409)
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3.7.3 

g SI

1) µg/dL = 0.07874 µmol/L

2) 1.0 pmol/L= 12.7 pg/dL

3.7.4 

3.7.4.1 

 ∼90 µg/d 150  µg/d  
 200 µg/d   10 (39 8 ) 

10. 

*
 µg/L >100 50-99 20-49 <20

<5% 5.0%-19.9% 20%-29.9%( ) >30%

*  IDD Newsletter Aug 1999 15:33-48

3.7.4.2 

(2,410)
(47,411,413) (414)

(415)
Tg FT4 (47)

(64,65)
(PII) PII

131-I  (specific activity)(405)
 (405,416)
 (PII)= -   PII
 (404)

20%-29.9% 2%-29.9%
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3.7.4.3  

(Wolff Chaikhoff )
(417,418)

(Jod Basedow )(398,420)
Graves

Graves (421)
 (422)

(398)

( 5)(75 ,418,419,421,
423)

(424)

(425,426)
24h

(427)

3.7.5  

( )(428)  Sandell-
Kolthoff (SK)    Ce4+ (4

)  Ce3+ (3 ) As3+ (3 )  As5+ (5 )

/
SK (429)
SK 6

SK (428) ,
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3.7.5.1 

1944 100°C
(KOH/K2CO3) 600°C 3

 pyrex  (pyrex) (muffle furnace)

600°C
(429,430)

SK T3 T4
(PBI)

3.7.5.2 

1951

(428)

(431) 150
$0.50(431) UV (432)

T3 T4
(microplate technology )(433)
 UI(Urojod, Merck KGaA, Darmstadt, )

 (434)

3.7.5.3  

SK 10-40µg/L ( 1) UI
(0.01ng/L)( 2)(429) - (ICP-MS)

2µg/L (413,434) SK
C (429)

SK CV<5%
 90%-100% (429,430,432)

1 ”µg/L” ”mg/L” 2 ”ng/L” ”pg/L”
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3.7.5.4  

;
(430,435) (436,437)

UI
(437)

HPLC ICP-MS (432,438)  SK
(432,433)

(402) X
(419)

 55. 

 Technicon

 

 SK

 

 

 CV < 10% 90% 100%

 

 UI g / L ( g/L)

3.7.6 

(IDD) (22 )
UI
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3.8 (FNA)

4%-7%
 (439-441)  95% 21

(0.22% -1.8%)   ( 33%
5%) (442-445) (FNA)

FNA (446)
1996 53% FNA

(447)

TSH
logistic

(448)

(449)

FNA(450,451)

3.8.1 FNA

>1cm FNA
FNA (452) 20 70

50%  10%-15
% 20%-50%(453) FNA   (
454) 2% (455)

 56. (FNA)

 FNA
 FNA

FNA
 TSH FNA FNA
 

3.8.2 
(456-458)

1)        < 20  > 40
2)        > 2cm
3)       
4)       
5)       
6)       
7)       
8)       
9)       MEN 2

logistic logic
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TNM
(12)

(projected outcome) TNM

 57. 

• 

• 

3. 8.3 

FNA

1) TSH< 0.1 mIU/L
2) < 1 cm
3) FNA DTC (45 9)

  4-6
4)  < 1 cm
5) 
6) TPO

Ab

3.8.4 FNA

6-24  L-T4 
TSH

• 
• 
• 
• TSH TPOAb ( )
• 

- 
- Tg
- ( )
- 
- 
- 
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3.8.5 FNA

FNA
(460) FNA

FNA

 58. FNA

:

 

 

 

3.8.6 FNA

FNA 22-25 10 20 mL
FNA

1%
Papanicolaou

Diff-Quik

10 15

FNA ( 3.8)
(99%) !
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3.8.7 

59. 

 

 

3.8.8  

1) Tg TPO (MoAb
47) -3  CEA  (461-466)

2) B
3) / -- P53
4) -- /

3.8.8 

2 6
10-20  (466-468)  

60.  

• 
• 
• 
• 
• /
• 
• 
• Hurthle
• 
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3.8.9.1 (∼ 70% )

 ( FNA )

1) 
 ( )

2) 
3) 
4) 
5) 
6) /

/

1) 
2) 
3) 
4) 
5) TSH
6) / TPOAb ( )

61. 

 CT Tg TPO -3
( )

 ” ”

 FNA 4
(1) (2) (3) / (4) /  

 FNA / / FNA

62. 

 FNA

 FNA 2cm
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1) 
2) 
3) *
4) *
5) *
6) 
7) 
8) 

*

3.8.9.2 (  5%-10%  )

(469)  

(i) ( ∼80% )

/ 2 2
1) orphan annie ( )
2) ( )
3) 
4) ( )
5) 
6) 

(ii) Hurthle  (∼20% )

(457,470)
>3 cm >40 (470 )

FNA
MoAb47 TPO FNA

TPOAb 83% 55% (461,462) -
3  - 

Hurthle (463-466,471)
Hurthle

(472)
 4-12  

 Hurthle  (473)
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/ Hurthle

1) 
2) Hurthle
3) 

1) "Hurthle "
2) " "
3) " / "
4) " "  " "

 (iii) (1%-5% )

2 (MEN) ( 3.6)

/

1) 
2) 
3) 
4) ( )

(iv) (<1% )

( )

/

1) 
2) 
3) 

(v) ( )

/

1) 
2) B
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3.8.10 / FNA (∼5%  15 %)

FNA

FNA 2 6
10-20 (467) FNA  

FNA 15%-20% 3%-4%(215,450,451,474,475)
FNA <1.5cm ( )

(21 5 ,450,
451) FNA

 63. / FNA

 FNA
FNA FNA 15%-20% 3%-4%

 FNA <1.5 cm ( )
1.0cm

( )
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3.9   

(CH) ( 1:3500 ) ( ) ( l:1 00,000)
(476,477) 25

CH TT4 TSH

1993 CH
1993 1999 (478-480) 

85%(12) TSH TSH
TSH

TSH TT4 L-T4
TSH [ 3.3.4.7(ii)](244) CH 6

 TTF-1, TTF-2  PAX-8
 Tg

TPO

 64. 

 
CH

(TRH) IgG TSH T3

(481) 24h
TSH 48

1-2 ( 24h 2-3 )  5-6

T4 TSH ( 3) (42)

3.9.1 CH

CH

CH

2
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3.9.2 

CH

TT4 TS
H ( 3 3).

65. 

 

 (cut off level)

3.9.2.1 TT4 TSH

TT4 TT4 10
TSH( TSH ) TT4 TSH

TT4 1-2
TT4 TSH FT4

FT4 (482) TT4
TT4

TSH 24 <24
TT4 TT4 TSH

TT4 TT4 (cutoff value) 
CH TT4 10

TT4 TSH (a) (b)
(TBG) (c) (d) (e)TSH

TT4 19 8 7 4
TT4 (483-485) TBG

TT4 (<1500g) TSH
TSH TT4 (482)
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3.9.2.2 TSH

TSH CH TSH TT4
TSH TSH

(486) TSH
TT4

TSH (cutoff value)
(487) 2 TSH <10mIU/L

TSH 10 20mIU/L
TSH TSH>20mIU/L

48h
(482) TSH

TSH >20mIU/L
CH

TSH

66.
TSH 24h

24h TSH

 TSH 2-4 TSH
 -

 TT4 24h

3.9.3 TSH

TSH
( ) TSH

30%
-50% 130%-150%  

67. 
 TSH TT4 TSH

CH TSH 3-4mm TSHIMAs
0.02mIU /L [ 2.3]

TSH

TSH
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TSH
TSH 20

min (throughput ) 1h 180

TSH

68. TSH

 TSH 1.0 mIU/L

 <10% 20%

 

 TSH

 

 

 / (  B)

3.9.4 

NCCLS ["Blood on Filter Paper
For Neonatal Screening Programs" Approved Standard - Third Edition. LA4-A3, Vol 17 N  16,
October 1997. National Committee for Clinical Laboratory Standards] (488)

 

 69. 2 TSH
30%-50%

( 130%-150% )

 TSH<10mIU/L  - 

 TSH 10-20 mIU/L - 

 TSH >20 mIU/L - 

48h 8
48 TSH TT4

TSH TSH 24
TSH 3 2-4

 - TSH
(489)
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3.9.5 

( L-T4 ) TSH  (TBAb/TSBAb)
 (1:180,000 ) (301, 490)

70. 

 
(CH)

FT4 TSH TPOAb FT
4 TT4

( 3)

CH CH 14
CH

( 11) L-T4
TBAb/TSBAb   L-T4
 TSH FT4 (301,491) 3-

6  L-T4  
(492)

CH
TSH 100mIU/L (484)

/ (493) 2
L-T4  FT4 TSH  

71. (TT4 TSH)

 

 FT4 TSH
TPOAb

 TSH

 TT4 TSH
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3.9.6 CH

CH 11

(Tg)
L-

T4  123I 

T4 ( 10%) TSH ( 301,
491)

>15%
/ TPO (494)

TPO (Tg)
T4

72. (CH)

CH TSH
2  

 2 FT4/TSH L-T4 2 3  
2 FT4/TSH 100% CH 2 TSH

11. CH

:
: TSH                     : TSH

FT4  FT4
 TPOAb

:
             : o :

-  ( )
-  - 99mTc 123I

                                       o :
 -123I 

                                                   - (Tg)
o T4 :

-123I 
o :

                                        -
                : o :

 -TSH (TRAb)

                                                    ( )
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3.9.7 

CH - T4 TSH ( 3) (43)
CH TSH FT4

( 3) (40)  L-T4  2
TSH 20mIU/L  T4  the upper half (>10 g/dL
[ TSH] 129 nmol/L[  T ])   10-15 g L-T4/kg

1-2 TSH T4   L-T4 50 g/ d  2
T4 TSH  2  

(493)

CH FT4
TSH (43)

TSH (282,301) 2 CH
FT4/TSH L-T4 2 3

2 FT4/TSH 100% CH  TSH

3.9.8 

100% 2
TT4 7% TSH 3%

2

73. CH

 50 g/d L-T4  

 10-15 g/kg/d L-T4  T4  10
g/dL

 TT4 the upper half  (  10-16
g/dL 127-203 nmol/L) FT4 1.4-2.3 ng/dl (18-30 pmol/L)

  ( 3)

 CH TSH
FT4

 1-2 1-3 3-
6

 T4 L-T4 TSH

 L-T4
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3.9.9 

 
-
-
-

 
       -
                          -

-
 

            -
            -
            -

3.9.10 

12 CH
TSH CH TSH

74. 

• 

• 

• CH
,
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4. 

(191) FT4 Tg
TgAb Tg NTI

75. 

• 

• 

(NTI) FT4

10 (67,68,98)

4.1 

( FT4 FT3 TSH FT4)
(495)

/

 (  7 1) 
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 76. 

• 

• 

Tg TPOAb TRAb
FT4 FT4

F
T4

1 11
79

Fig 11. 
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 77. 

• 

• 

4.2 

TSH TSH
(197,238)

78. 

• 

( 1)?

• 
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 79.

• FDH

• T3 

• NTI

• TSH TSH

• TgAb IMA ” Tg

• TgAb Tg RIA Tg DTC

• Graves

NTI
(191)

TSH FT4

 ” --
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3 – 

AIH= Amiodarone-Induced Hyperthyroidism
AITD = Autoimmune Thyroid Disease
ANS = 8- -1- 8-Anilino-1-Napthalene-Sulphonic Acid
ATD = Anti-Thyroid Drug Treatment
CT = (CT) ret Calcitonin
CV = % =  % Coefficient of Variation
DTC = Differentiated Thyroid Carcinoma
FDH = Familial Dysalbuminemic Hyperthyroxinemia
FFA = Free Fatty Acids
FMTC = ( ) Familial Medullary Thyroid Carcinomas
FNA = Fine Needle Aspiration
FT3 = Free T3
FT4 = Free T4
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HCC= C-cell Hyperplasia
HCG = ( ) ( ) Human chorionic gonadotropin
IMA = Immunometric Assay
L-T4 = L- Levothyroxine
MEN = Multiple Endocrine Neoplasia 
MTC = ( ) Medullary Thyroid Carcinoma
NTI = Nonthyroidal Illness
PBI= Protein-bound Iodine
Pg= Pentagastrins
RT3= T3 Reverse T3
RET = RET RET Proto-oncogene
RIA = Radioimmunoassay
T4 = Thyroxine
T3 = Triiodothyronine
TBG = TBG) Thyroxine Binding Globulin
TBPA= TBPA Thyroxine Binding Prealbumin
TT4 = Total Thyroxine
TT3 = Total Triiodothyronine
TTR= Transthyretin
Tg = Thyroglobulin
TgAb = (TgAb)Thyroglobulin Autoantibody
TPO = Thyroid Peroxidase
TPOAb = Thyroid Peroxidase Autoantibody
TBAb/TSBAb = TSH Receptor Blocking Antibody
TBII = TSH Binding Inhibitory Immunoglobulins
TRAb = TSH Receptor Antibody
TSAb =  TSH Stimulating Antibody ( )
TSH = Thyroid Stimulating Hormone (Thyrotropin)
WHO= World Health Organization (WHO)

TSAb  Thyroid Stimulating Antibody   “TS H Stimulating Antibody”,
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