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The Analysis of the Value of the Thyroid Autoantibody Measured
by Radioimmunoassay

Jae Hoon Chung, M.D., Myung Shik Lee, M.D., Bo Youn- Cho, M.D., Hong Kyu Lee, M.D.
Chang-Soon Koh, M.D., Hun Ki Mim, M.D. and Munho Lee, M.D.

Department of Internal Medicine, College of Medicine, Seoul National University, Seoul, Korea

To evaluate the values of the thyroid autoantibody measured by radiocimmunoassay (RIA) and
compare it with hemagglutination method (HA) in the normal and the thyroid disease, data were
obtained from total 618 persons; 236 healthy persons, 217 patients with Graves’ disease {including 113
patients with undertreated Graves’ disease), 100 Hashimoto’s disease, 31 thyroid nodule, and 34 simple
goiter. RSR kit made in England was used and could be detected to at least 3 U/ml.

The positive rates of normal group were antimicrosomal antibody (AMA) 31.8%, antithyroglobulin
antibody (ATA) 44.5% by RIA and there was no considerable change in sex and age distribution. In
Graves' disease, the positive rates of AMA and ATA were 90.4, 76.9% by RIA, 85, 39% by HA. In
Hashimoto’s disease, 94,91% by RIA, and 87,48% by HA, respectively. The autoantibody titer by RIA
in thyroid autoimmune disease as well as in normal group was more senisitive than that by HA,
especially in ATA. There were linear relationships between the titer of RIA and that of HA in AMA
of Graves’ disease and AMA and ATA of Hashimoto’s disease. There was no relationship among
thyroid autoantibody, free T, index, TBII, and TSH. The titers of AMA and ATA were found to
decrease in patients with Graves’ disease during the course of antithyroid drug therapy. Of the 236
normal subjects, thirty-seven (15.7%) had concentrations of above 7.5 U/ml in AMA, forty-four (18.
6%) above 9 U/ml in ATA. These values were considered as the upper limit for the normal range. In
Graves’ disease, 82.7, 53.8% were above 7.5, 9 U/ml, respectively; In Hashimoto’s disease, 82, 79% were
positive.

We conclude that RIA was more sensitve than HA in measuring the thyoird autoantibody, but we
will study further more for determining the normal range and its interpretation.
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Table 1. Intrassay andInteraassay of Thyroid Autoantibody [ntraassay Variation

AMA* ATA**
Sample Sample
number No. Mean, S.D. C.V. number No. Mean S.D. C.V.
1 10 4.7 1.3 27.6 1 10 5.6 0.6 9.8
2 10 70.3 101 14.3 2 10 34,7 8.8 25.3
3 10 145 16.4 11.3
Interassay Variation
AMA ATA
Sample Me S.D cv sample Mean s.D cv
number . an e oY number : i s
1 10 14.1 1.2 8.5 1 10 8.1 0.3 0.3
2 10 40.1 6.9 17.2 2 10 32.8 4.2 12.8
3 10 197 46.6 23.6
* Antimicrosomal antibody, ** Antithyroglobulin antibody
S.D. ; Standard deviation, C.V. ; Coefficience of variation
’ 4) S
1°°°; 2E £AAAL nonpaired Student-tZ A 7
- Chi-square A A% A48 2 F94F L p-value 0.05
[ o152 seirh,

l

T

100

AUTOANTIBODY TITER(ms/t)

T VT T

10

1

1 1 1
1.50 1:20 1110 115 192 101

DILUTION

Fig. 1. The dilution study of thyroid antoantibody with
standard autoantibody,
*  *  Antimicrosomal antibody
**  Antithyroglobulin antibody

H3 % Ts, T, Abbottabe] WAlsd &AL sle g
T;-bead A1 # &2 AbbottAl2) Tribead-125 T, uptake
7125, €% TSH+ Daiichirte] A Z4 ¢ s
£ AREskich, A 2702 ™ TeO, 2-3mCig- 4=
FApske] Algakglond Aol 204 4SS S5

o}

Ba 9 45
1. #HolA|l o SMAIH

& microsome A2l A% intrassay #HolAl4E
8.5~17.2%°)3} 2 interassay Ho|Al++E 11.3~27.6
%ol9icy, z#lm 3 thyroglobulin A A%
intraassay oAl 3.2~23.6%°] 912 interassay
ol A4t 9.8~25.3%0131eh(Table 1), S48
FF3 1000 U/miz 300 U/mle o}-8-3ke 2~506) 7
2] 3|4 skgi}, Fig. 1049 7ol ztzhe] 8] A el ol 4
Ae| Akl A A5k e,

2. HHER

AR Tl AR Z R ol & T A A

9.3 & thyroglobulin 39| 79 105722 44.5%
2 7L o8 8.1, 3.3%2ct A 3F 2 v}
itk (Fig. 2), o1 2 Aol w2 Eol3 Aol gl
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] RIA (n:236)
HA (n:848)
3.3
AMA ATA
Fig. 2. Positive rates of thyroid autoantibody in normal
group.
) AMA
ATA
%
50]

20
10
oS 2
Fig. 3. Age distribution of thyroid autoantibody in nor-
mal group.
ol o

govt Fele] 7o WA 2P At
S0l 53] gatell A o 4= 2} (Fig. 3, 4, Table 2).
At S Aol o8 A7hgAl9 cut-off valued 3

microsome & 7.5U/ml, 3 thyroglobulin & 9

—= M *ATA

% ----F eAMA
70
———
50-
ﬁ\
[ PO, N
. ~ PR B
. SapaemmT T Tl ]
0] # %
\‘\ l"
‘- ------- o”
10
20-30 3140 M1-50 251

yr
Fig. 4. Sex and age distribution of thvroid autoantibody
in normal group.

3 gadEe

#71e Al 3 U/ mls
SR BB
2 90.4%¢°1 4, 3 thyroglobulin &2} 7
2.76.9%°0 4 3U/mle] Aol olet, 2
e AE = 72t
A GravesH 2] 7% o

ek, Hashlmot
o] 7% whapH Az A 0 2 10095 94 22 94.0%,
AR E 87%0A FAolIch
globulin & 2] 7%

7N1Eo i & w 2 8A Graves
_‘[()41:1:)Z 9411:] [s]
- 808 2.
2412 370 o] 7
92.0, 77.0%7} vgkeh, A&
_o_xh:u og= 7L7L 85, 39%¢° I

d9d o 4]+ 3 microsome A

microsome A+

A4

3+ thyro-
Bhapmiod 2 AW 0 2 k= 100% £ 91

U/ml2 A& @ & microsome 349 7% % 2369 22 91.0%°14 3U/ml o] Aol n, d7gAR o2
Z 3792 15.7%AA 7.5U/mlelAte|gln, 3 & 48%ollx] FAdolrth A4 AAdME &
thyroglobulin &9 7% 44422 18.6%¢l4 9U/ microsome A7} wAlg@Azgwloz 31wiE gu
mle] 4to]9iv}(Table 6), (25.8%) o141 3U/ml o] 4ol oz, d7-3AH o2+ 12
Table 2. Sex and Age Distribution of Positive Rates of Thyroid Autoantibedy in Normal Group
Men Women Total
Age (years) No. AMA ATA No. AMA ATA No. AMA ATA
: + %+ % + % + % + % + %

20 —- 30 28 11 39.3 13 46.4 41 14 34,2 18 439 69 25 36.2 31 449

31 —-40 31 12 38.7 19 61.3 4 8 17.0 15 319 78 20 256 34 436

41 —- 50 29 12 414 17 58.6 36 6 16.7 13 36.1 65 18 27.7 30 46.2

Over 51 15 9 60,0 7 46.7 9 3 333 3 333 24 12 50.0 10 41.7

Total 103 44 427 56 54,4 133 31 23.2 49 36.8 236 75 31.8 105 44.5
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Table 3. Positive Rate of Thyroid Autoantibody in
Thyroid Diseases
AMA ATA
No.
+ % + %
Graves’ Ds
(freshy . 104 94 90.4 80 76.9

(under Tx) 113 104 92.0 87 77.0

Hgshimoto’s 100 94 94.0 91 91.0
s

Nodule 31 8 25.8 9 29.0
Simple goiter 34 8 23.5 3 8.8
%
30.4. [ RIA
8 HA
zﬁ
S.G

G.D. nT. No.

Fig. 5. Positive rates of antimicrosomal antibody in thy-

roid disease.

G.D. : Graves’ disecase

H.T. : Hashimoto’s thyroiditis
No. : Nodule

S.G. : Simple goiter

%ol A kAol

HAZges 31
2 8%14 A °]‘ii
microsome &9 A9 wialwidzAgw o 2 YW F §
9 (23.5%) 4, 3 thyroglobulin &2 79+ 349
2 39 (8.8%)14 3U/ml olAto|gith(Table 3, Fig.
5,6), & microsome ¥ & thyroglobulin &=l 7.5U/

vhale] o &2 wlof o8l 7FAMX

769

G.D. H.T. No. S.G.

Positive rates of antithyroglobulin antibody in
thyroid disease (P < 0.07).

Fig. 6.

mla 9 U/ml& 27t 71F e 2 & A% A 844 Graves

oA Z7 82.7, 52.8% M kAol
Hashimoto 744143 Oﬂ/‘i% Z47+ 82.0, 79.0%0 A <
Aolgeh, A Ao E 2t 6.5, 9.7%1A4, <
& A E A2t 5.9, 5.9% 04 F4 olH
(Table 6)., ZAA ArvpHodA el Gravesy 7
Hashimoto 7+ ol M & WAl A E 4 g o] B33
R} o oful (sensitive) 3H A3, 53
lin &A1A P& 2213594 5H(p<0.01).
A= Figure 7,804 ¢} 2¢] Graves® 3 Hashimoto 7&
AR B e 197 BXE ez o
microsome &3 7} 3 thyroglobulin A ¥ oh& E‘] =
& AXEEEL k3 ol

& thyroglobu-
A A

ol
O

4, ZHabM XpoPEA Aol ] WAIHA S H Yo}
HFSAUYS vl

Graves® 7 Hashimoto A4S #xbol A 5744 &
Aol o3k zb7}eka o) o 7hakololl & Gravess ol 4 2]
3} thyroglobulin &4 7 $-uk Al elstae Foid 4
AA 7 dgdeh, r=0.75, p<0.001.r=0.77, p<
0.001;r=0.68, p<0.001)(Fig. 9) Graves 3

o

A
Table 4. Comparison of RIA and HA in Thyroid Autoimmune Disease (Graves’ Disease 65, Hashimoto’s Thyroiditis
68)
Graves’ disease Hashimoto’s thyroiditis Both
AMA ATA AMA ATA AMA ATA
RIA* (+), HA** (+) 84.6% 40.0% 91.2% 47.1% 88.0% 43.6%
RIA - (=), HA  (4) 1.5% 1.5% 2.9% 1.5% 2.3% 1.5%
RIA (+), HA (-) 7.7% 40.0% 4.4% 47.1% 6.0% 43.6%
RIA (-), HA (—) 6.2% 18.5% 1.5% 4.4% 3.8% 11.3%

* Radioimmunoassay

** Hemagglutination method
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Table 5. Relationships of Thyroid Autoantibody, FT4l,
TBII, and TSH in Thyroid Autoimmune Disease
AMA ATA
n r p n r p
FTal 94 0223005 79 —0.12 >0.05
TBiIl 91 0.13 > 0.05 76 0.002>0.05
(Graves’ disease)
AMA ATA
FTqi 54 —0.25 > 0.05 51 —0.08 >0.05
TBIt 54 0.21 > 0.05 51 —0.002>0.05
(Hashimoto’s thyroiditis)
1000
oo
5 100 o
£ .
2 HRREERY MM
50
10
3

G.D. HeTe No.

Fig. 7. Distribution of AMA titer in thyroid diseases.

Hashimoto 3441 2k21¢] &} microsome &+ o] 4] u}
ApdedE ez S4lolv] PSR okiiql A
+E 1.5 2.9%9 b w2 gdo g okko|n
7AW es $40 A= 474 7.7, 4.4% ©1Y
A At 7ot 247 1.5,
1.5%4 ol ot F2h9] A9 40.0, 47.1% 24 24}
FreABET o dusga
thyroglobulin 34| 9] 7% EAd o g Gt (p<
0.001) (Table 4),

3} thyroglobulin 3]

=S

g 2ol

5. 24 XotEAE gl M ZHAM Rp7HaR|e}
72 T, xI5=, TBII ¥ TSH=2te] oA

444 2F7he o] A 39l Graves® # Hashimoto 744

Table 6. Positive Rate of Thyroid Autoantibody in
Normal Group and Thyroid Disease (Po-
sitive ; AMA > 7.5, ATA > 9.0)

AMA ATA
No.
+ % + %
Normal 236 37 15.7 44 18.6
Graves’ ds.
(fresh) 104 86 82.7 56 53.8

(under Tx.) 113 95 84.1 61 54.0
Hashimoto’s ds. 100 82 82.0 79 79.0

Nodule 31 2 6.5 3 9.7
Simple goiter 34 2 59 2 5.9

1000

500]

_. 100

— .9

E rtrrrdfieoees .o

f=

~ 50 sl

e
sesee

104

eeses SO

svees

G.D, H.T. No. S.G.
Fig. 8. Distribution of ATA titer in thyroid diseases.

Aredof| 4] & microsome % & thyroglobulin 342}
g T, A Z(free T, TBII(thyrotropin
binding inhibiting immunoglobulin) % TSH7klell =
Table 5ol 4 ¢} 3le] ob&d AmpaAlZb gigiet

index),

-

o o

724 9] microsome H1-& EA13E 110,0000.2.4]
ZhAL A w2 A Z (follicular cell)oll $ixjsl =& g
A A =k (smooth endoplasmic reticulum) ¢} Z-H3F &
Hol 3z A% FE4 3 (exocytic vesicle’s membr-
ane) ¢ AxhlAz FA =] grh, HITlw A
peroxidasest U3 Aoz My 9o} oAtz

348 e 3 9low microsome Y] FA @A
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12804 ees
A
s eesten n=h5
r=p.75
160 o $3tenes P<r 001
etd e
404 esele on o
. -.d .
104 A §
AMA RIA
Graves’ ds.
12801 LI ]
HA s
. n=62
. o r=0.17
P<0.001
160 I
ve ot tee o
40 o .
D PO |
10 e s or
10 100 1000 RIA
AMA

n=286
r=0.36
4 . P>0.05
ATA
1 .
n=32
r=0.68
b P<0.001
. .
eelel
ceens ita o
:
10 100 1000
ATA

Hashimoto’s thyroiditis
Fig. 9. Relationships between RIA ang HA in thyroid autoantibody.

7kA = £7H53leh, thyroglobuling %=}2ko] 670,000
22 2 22 24 (follicular colloid)2] 4 3-0]w
Ao A4 o el Thofdicy, thyroglobu
line] 73-% 40o9782] 3914 79l 4} (antigenic deter-
minant) 7} 9= ]“‘& A A 7hea) o whgals He
Mol E2bsich, A At A B 4] Zx) el
microsome % & thyroglobulmﬂz-ﬂ = F2 b4

(polyclonal) oo W F238-GpollA 2 W

e

T 7
o, A AAbe Al SAE el Be ee] o] o
A I AFAAE TS o) Tk o -
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thyroglobulin® €719 3 <14 (antihuman serum)
< ol&dl Hzz wxwdEgwor & thyrog-
lobulin 84 ¢} o] & Vel 2%, 1% Mori, Fisher,
Kriss, Fenzi % Pinchera & #lAlmoiZ 49 o) g
sted & microsome % 3 thyroglobulin 342 =3
shgjephenionn Morie} Kriss 52 sbajal
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SR CEE
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some A HdE2 Eel-Go
85 50 plE ALEEA
g 7% ¥ 3A 272 g thyroglobulin ohﬂ
55 LR sted 30 U/mlol s F4d o2 Ao

o}®, Mariotti®} Pinchera $-& 3 A] vlajed Oﬂéxg
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7.5U/mlelgix, &
3T}, Graves B oA vt

= 733} 3 microsome A&
thyroglobulin 4]+ 9 U/mle]3
A Sam 2E2E 12408 AT AEA T3 A 5AH
370 o] At kel e HAT Lol 4k & A A
A2 A AzLaral o) ou] e st R,

5
(p<0.05) 744 A B = AT LFolA vl

d
A e ojrle] AsfaAsl SAHREH & Aol Ak
B oA BARA T FaY mE w4 Ao

3k o
offefl A thyroglobuhn% FAsH ot

o o
9@ WAE BA FHAP,
| %

A A7V b g 2 A o] B PR, Y o
JAA o s Arstax Al o 4AAA S 2R F
61870l 4 3 microsome ¥ 3t thyroglobulin &%
sl E gy o2 AT ol TR &
HEsd

1) AAdERFAM L FA75e 3U/mlol A& 715
o2 39 3} microsome % & thyroglobulin )7}
77k 31.8, 44.5%°014 S YR 7.5 % 9U/mlo] 4
S FHow g Aol 72 15.7, 18.6%N A %A
o2 g, < 8.1, 3.3%7}F Vg,

2) Graves ¥} 4] 3 microsome % & thyroglobulin
A 7F 27k 90.4, 76.9%°04 3U/mle]4t o3z,
Hashimoto ZH4-A1 3ol 41+ 94.0, 91.0%¢<l4, 7H24l
Ao A= 25.8, 29.0%°04, 18] " ZHEA T
A 23.5, 8.8%clA Zt7+ 3U/miolgoloirt, &
microsome % 3} thyroglobulin || z+2+ 7.5 %
9U/ml o] A5 kA o 2 & w= Graves® 9 73-%-82.7,
53.8%0l 4, Hashimoto 7tAFAl el A& 82.0, 79.0%
A4, A AAolMdE 6.5, 9.7%lA, 28] g
Zol A= A7 5.9, 5.9%0l A Adolget, dF
© 2 = 3} microsome % 3 thyroglobulin 3|

X
-
R DS

~ =

7} Graves #ol| 4 7z+7+ 85, 39% ¢k Hashimoto 3t
AAdde 74 87,48%¢°014, 285 AANAE 12, 8
%7} 77 gkl A4l 011* b oz} 7HAbA 2ot
=AW o] PSR Ee} o o

-2
a8
i
ok
2,
>
bt
o
>
>
r.EL
a8
Jl}l

N

ulslgd s &3] 3 thyroglobulin 8lollollA] ©% «lul
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3) WA dzA ) 3-SR o7 A sA
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ke Fo 7 AdRA st gdsi
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2
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