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The Clinical Significance of Serum Triiodothyronine Measured by Radioimmunoassay-

in Various Thyroid Diseases
Hyon-u Lee, M.D., Chang-Soon Xoh, M.D., Munho Lee, M.D.

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

In an attempt to establish the diagnostic value of serum trilodothyronine and to correlate it
with pathophysiologic mechanisms of thyroid hormones in various thyroid disorders, the author
measured the serum triiodothyronine levels by means of radioimmunoassay and compared them.
with other thyroid function tests.

This study was carried out in 152 cases with various thyroid functions; 28 cases as control, 51
cases of hyperthyroidism, 50 cases of euthyroidism and 23 cases of hypothyroidism. The results.
ohbtained were as follows: ’

1. The serum Tj level in normal control group ranged between 131434 ng/dl.

2. The serum T; levels ranged between 306--97 ng/dl in hyperthyroidism 138+32ng/dl in
euthyroidism and 60427 ng/dl in hypothyroidism. The significant differences between these
groups were noted in this study.

3. In 5(9.9%) out of 51 cases with hyperthyoidism and 9(39.1%) of 23 cases with hypothyroi
dism, the serum Tj; were measured to be in normal range. Accordingly, the diagnostic value of
the measurement of serum Tj with hyperthyroidism was justifiable, but with hypothyroidism, it.
was less creditable than that of serum thyrotropin.

4. There was little significant difference between the diagnostic value of serum thyroxine and
iriiodthyronine levels in various thyroid disorders. However, T,/T; ratio was decreased in.
patients with untreated hyperthyroidism because of more elevation of T; than Ty Consequently,
the serum T3 was more sensitive than T, in some thyroid disorders.

5. The serum T; level was much more sensitive and showed prompt shift in its level during-
the course of treatment on the patient Wwith various thyroid disorders. And the measurement of
serum T3 was a good index for the evaluation of the thyroid function.

From these results obtained, the measurement of serum T; by means of radicimmunoassay is
a good way to understand the status of thyroid function with various thyroid disorders and

evaluate the effects of the treatment given on these patients.
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Table 1. Comparison of serum RIA T; and T, concentrations jn various thyroidal conditions(Mean+8.D)

Clinical Status ’ No. ! T«/Ts Ty(pg/dD Ts(ag/dD (Range)
Normal control 28 79.2:+26.6 10.442.5 13134 (64~200)
male 17 - 134429
female 11 126126
Euthyroid (50D (13832
Nodular nontoxic goiter 8 83.5+13.4 9.8+2.5 124434 (64~173)
Diffuse nontoxic goiter 18 53.7-16.0 8.5+2.5 154425 (84~200)
*Posttreatment 24 65.627.4 8.9%2.7 .136+31 (23~190)
Hyperthyroid GD (306+97)
Untreated 35 59.724.3 16.945.0 309111 (157~625)
During treatment 11 79.2441.2 20.5+3.5 290-:90 (104~438)
Recurred 5 30.5216. 1 12.3:6.9 31068 (2562-401)
"Hypothyroid (23) (6027
Primary idiopathic 7 78.3+54.6 4.6+3.8 69::31 (24~120)
After radioiodine therapy 16 107.7%79.3 5.0%3.4 56125 (25~100)

* Treated with radioiodine and methimazole
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Table 2. Laboratory findings in various thyroid diseases

Clinical Status | RATU(%) | ETR  |[TSH(uU/ml) Ts RU(%) | Tu(ug/dD) | Ts(og/dD
Euthyroid
Nodular nontoxic goiter 34.2415.7 | 1.0120.09 — 28.54+9.8 | 9.842.5 124134
Diffuse nontoxic goiter 38.7410.6 | 0.9240.07 — 30.14+5.7 | 8.5%2.5 154%25
*Posttreatment — 1.00+0.05| 3.2+2.0 31.1+4.8 | 8.944.8 136431
Hyperthyroid
Untreated 70.8+12.5 1 1.2140.1 2.5%1.7 47.948.1 | 16.945 309%£111
During treatment 65.0+9.2 | 1.2340.17 | 2.8%1.2 | 43.4%6.1|20.5%3.5 29090
Recurred 52.6+5.1 | 1.1020.05 | 2113 | 38.4:7.1|12.3+£6.9 | 31068
Hypothyroid |
Primary idiopathic 12.3+19.6 | 0.90:£0.1 | 116.7+£92.2] 24.2+4.1| 4.6X3.8 69131
After radioiodine therapy 0.8941.02 | 58.7+48.2] 24.513.2} 5.0+%3.4 5625
(Mean4-S.D)
RAIU : radio active iodine uptake T3RU : T resin uptake
ETR : effective thyvroxine ratio
*: Treated with radioiodine and methimazole
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Table 3. Comparison of serial changes of T; and other in vitro thyroid function test including TSH
after treatment in the patient with thyroid diseases

Cﬁff Name Age Sex | Interval { ETR [TSH(pU/ml) T.(pg/dl) | Ta(ng/dl) | T4/Ts Treatment
1 GSL. 45 M |0 1.44 25.0 320 *5 mCi, MZ 30mg
5 month 1.08 2.4 23.1 213 57.6
1 week 1.18 4.5 15.2 170
2 week 1.05 3.3 13.7 145
1 week 0.98 7.6 130 60 1
2 YDN. 34 M 0 0.79 2.7 75 36 DT | grain
2 day 0.84 4.6 148 31
2 day 0.90 5.0 270 18.5 [
3 SKY 23 F 0 0.87 88 6.5 30 216.6 | 5mci, MZ 30mg
2 day 0.89 20 8 38 |210.5 b/c
2 day 0.93 12 9.7 52 186.5
3day 0.92 9.7 173 56
1 week 1.06 10.5 290 36.2 1
4 CSK. 39 M 0 1.29 , 25 367 73.4 | MZD/C 30 mg
4 month 0.82 1.3 60 21.6
2 day 0.86 7.0 132 53
4 day 0.95 9.2 172 53.4 !
5 KSS 3¢ M| 0 1.07 1.4 1.9 192 | 316 | MZ D/C 20mg
lmonth | 1.16 2.4 14.3 352 40.6 |
6 SSK. 3 F 0 0.96 130 7.0 25%- 1212 smci, MZ D/C
1 week 23 6.4 275 22 Hme
MZ: methimazole, D/C: discontinue, DT: desiccated thyroid * radioactive iodine
(e -Tyngsdl) (a-T4 ugsdl)
o Tsngy (&~ Te ug/i00m1) 300
e/ i Desiccated Thyroid IT daily
3 §m CT, Methimezole 30mg day GS.Lee(45Male) YDN (34 Mate) 8
125
300 »‘\".
\ :\ 200+ i€
\ ' J20
N \ —
200 \ 2 15 1a
T
: ’ 10 100
oo} L~ 15
: 5 .
° 21 2 23 24 = 26 o ; \
Weeks [} 2 4
Ddys

Fig. 8. Response of serum T; and serum T, levels
to treatment of a patient with hyperthyroi-
dism with radioactive iodine and antithyroidal

agent.

Fig. 9. Response of serum T; and T, levels to

treatment of a patient with hypothyroidism
with desiccated thyroid.



38 —AEFEEGHE FOE H19t A% F15% 1975—

e-Ts ng/di) (#~Tq ugrdt}

{ SKY (23 Female)}

e

AN

i4 (doy}

Fig. 10. Response of serum T; and T, levels to
discontinue the medication in posttreatment
hypothyroid patient.
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&7 PRBEEAA o8 FEEe] REY MR
R M TofEe $4Es 2o

¥ 2 PRBRBAAL meh Tofie FE- 4
B33 2RE nelxm gl FET AL EW % B

Ts-protein
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“Table 4. T; Values in various labaratories(by RIA:
ng/dD

Authors { Euthyroid‘ Hyperfhyroid Hypothyroid

‘Gharib et al | 218455 760289 | 10343
Chopra et al 100~170% 100~1300 [Undetectable
‘Mitsuma et al| 138-223 | 494265 6229
Lieblich et al | 145425 | 4292146 9924
Larsen 110425 | 5462442 3921
v : |
‘Oppenheimer | 4694 | 65289 44726

i
Lee et al 138432 | 30697 60127

* Mean-S.D.

IRIBHEAEE TREREN A 9 Tofi] &R Mitsuma 19
o #eEe AY EMEE et Gharib®, Lieblich®
‘Oppenheimer?? &o] 453 Tofiv vl MRy ¥ &
Fg nolx glox 53 FRREHRETREAL: F
HHiEd = BE/T Stk BB A
EETol PEd ik Tsfie o}2 @Eact ¥
Folgl et nlEd w3 W58 Aole ne Fgivh

Tso] EAEHRES TBG o Ts & E¥AA T
S} ToE HEAQEH, HHBRFEHES EREsS s
3zt Ts TBG #&& 1 BES A &R o
2} BE S o)1571D 3|45 M8 2 = thyroxine, tetrach-
lorthyroxine, dilantin, salicylate ¢} ¢lw], &%
74 RS $4ES ANS(8-anilino-! naphthalene
-sulfonic acid) 24 19724 Chopra %] & #HiH3}
A%+

RiE¥E =¥ column B paper RFAHTES FlH
o BIESE TofEs HSERENEE KT ToHEx}
=4 #ERcl. Murphy 8} Pattee 7} TBG & FER3
#, Nauman %0]® REKRE FlAHs THIES 8
a1, o|of Sterling 0| &ESHEES FIH L
#EL =14 column BEFITESE MiFd A iodothy-
ronine & 53 -5 paper BESPHiICR T3 ) Ty
5 St = ko 2 Sterling #o] o] Jikg FIfEHS
#eEer TRHBEE 220 ng/dl . Wabner %22 243
ng/dl 2 j4Esle] v %3 BEE 29l Larseni &
B REEREEN kDTl Sterling 9] Jyikell K3k
TofES #9 60~70%2tx #Estact. o9} Tk &
HEY A HEs v Bt FEE2% S8SY 9
AR A= R REERG AR Tot il Rk
el To2 B dEolela ¢uA Yoph®,

E##mE mp ToES FHofie 13134 ng/dl
(63~199 ng/dD =4 ksl dL HEZA o= o

2 oS B flY EiEe]l BEY R R

Robbins %652 ¢t= A9 MR THEHS =
% —kpo.2 TBGol #astd #Egssx gk
Tedl TBGol % MRNE Tl #0 g~g o+
albumin o] #AAS Touth EaH0) Bk

Ty TBPA(Thyroxine binding prealbumin)ei] %=
ez} albumine] fE&SE ToEurhs 4400 E
Aol BEABE Kok FRARND.

Sterling %] msf ToMEHES BB % L8R

A Tee To2 @HATE AL o BES KM

2 @] #4slgdcl. Bl Braverman %52 1144 B
seimo] 9l A% (athyreotic subject)ell Al & Sodium
TyS OB Sterling Fiko 2 Toe WESTH AU
Ts{E 7t 2.4~6.8 ng/dl 3l & WEESIG T}P. = Sterling
%5} Pittman &-& 3H =% ¥C tyrosyl T.& FIESE
o] ABpdlA T T2 HEEQE AL BYHsY
oD p) Lo pige g 1E e TS 91/3
RER{ES T2 S5, 88 Toh 79pgel R#E
B wroid S8 22029 Tt TelA s
BER el vzt £ BRAw T:EX Brgo=
Ta8) 2/3% Tl A BT Bakste] AR e
11 pg & B FRRAA FWRA-E & 4 =k #zt
A EEAAA 2 PRIBEE HRY 50%+= wi Ts
o fkatel fERS Wevh

W e Tot $2o=qY RS 7] 6
A T Efsobet goke Wik wRdd. =+
2H4 thyroxine & o} = Mgl fEAsH AMAE Ts
= EifEs) ok geli= FiE8 “prohormone”s] ejdst 3
I FEQE BEES YoPLI,

#1FA oln) & 5 si%e) THHPBEMEES
mEfo] wAlnl, RGE FIRREETLERNAS M
Tl EE AR Hal 9% Zob4 309+111ng/dlo]
ook zE 3 HER BTR = o PRIRREREL
o PRRSEITEY 2R He oF T HET HE
HHGE BESA BMede A¢ ¢ 5 doh @R
ol Bkl A e Teol #inst T8 B
el fEEwe s b AL & 4 doH AL T,
[Talbe] wbel 3 oS A9 sEet. Bl 2861
o] EHBBR AL Ty/Takb 79.2426.60] 513 35
B KRR PIRIBEAETREA A & 5.974£24.32.24
k=b7kel = HEHBOR HES 2R/ A9 =HP<0.0D
T8 IR e 574 Bell k3t Aoz A
= BRIREETUHEAE A TSH 1} LATS %9 (2#Y

Y HWE FBRIRA lodine o] HZS ] ol Al B
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TofEE 804171 & o] H=, M2 Teld Ts
29 gEife] {Rig= W Zo]r), o] A& Woeber &3}
% Nicoloff %92 WEpsREoN A B e} whel4
i Ts PRBEE SuHseEe] RE/l 2 = A=t
oI 7] $5te] Larsen %0]® 419 HRM e
fiE %0l Al methimazole =& prophylthiouracil < %
3l To/TohE BEstdch o ®holA HeBaT
Te/Talet 37.346.500 K #H% 3HES To/Tit
= g 6524 BHEQ iﬁlm T ¥ 4 A9 =HP<0.025).

FEEL o9 2 BREE 104 Blzsld ngk
o= (55 S D, Yéﬁ??]%ﬂ]—: Ts9] 8%l 8t g
o IFE T, Tk TITER BLsE9s Uk
8 RERAA Tox PRBEESWS EE Raksto)
dEoll FRIBERY B s = BHE A

Methimazole 3} -propilthiouracil B B3l Ty
L2 St2vtn @& ea® oo mupeag pro-
pylthiouraci! & Fikns 2 FEHE W= 5B LU
ol T, deiodination = #7114 A KA A Tl A Tz
o BT ETFA5) 7] o Fol),

Sterling & T e m Tsab #in==4] B
MIRPEE RS 2 fIE Wirstgd wol oA i
MIBHE TRRE, B S PRIRE =: mEs
BEs FRBETTEE BEQ o) A% T, TBG,
Ts resin AL Eeldw [ap RIS o)
i glel olel miE TarpdgfEo) 2 shgd 0 w3D Hape)
FRAR AT K B 4~10%% TahEiEe A
Actz stge

ER FRIRBEER A9 Mk TofE: 138--32ng/d!
ollem 1B1E BitsE 2pi7} IEHEE (131168 ng/
dl:mean+2S.D)o] Hatgich. 8619 Jedim e §
RIE} FiRE FARIZES A ) ToE: 124434 ng/dl
B 15425 ng/dl A3 FRol To/Tolbd: £% 83.5+
13.4, 55.7:16. 024 THfEL HEd 2R: s JRES
(0.01<P<0. D) To/Tolt= BED EZ87T des ¢
SEER(P<0.01). oF=b E4REREES] A o) ER HAAE
BRE BRT 471 d92 Higs e ot et
Pharaoh %) 4 {#4] endemic goiter A4 BIRIEA
iodination o] € F= =4 T,8 ¥, TSH ¢ Bingd
RFEN A Torl Boetvo s HWso] Tert EE =%
7k skl euthyroidism o 2 #54) 7} Lo Tyt
BT Aolele HEml -8 Bojr),

THIS] R REHM: PRIBSEE TE 2 16619 B
Bkl 0B TRIBBEE TEAA S @ TEs
(B 1%, E2ED Larsen 928 ol o], ffyeh
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Tofi7} EFEE Beldnl Fi7t PRRSETTEER
o ttal BEE wgkvh webd RRBEEE TEN
Ax ik TofES] ZEY HiEs 49 KEe TSH
e PRIBSEESTE 284 md T 2o
05 FAT AL ¢ 4 AEESED.

FRIRBRE TERN S S22 BEE BiRipEE
BTN M Tofi 9 To/Tals 44 99+3Ing
/dl, 56225 ng/dl ¥ 78.3+54.6, 107.7%79.30 %4
To/Talt= EHEEE, =+ o]irt Ho Choprao]
90 FRIBESEETEAN AL T/ Tkt Bodthe #
Eob —KEHA Sgrh PRBBHEE TR A Ty/Talt
7b WS B G thyrotropind] {ksld ot
A Bes M e Eﬁﬂkﬁﬁfﬁﬁﬂ JtE3] (RS ¥l «
* oleba ¢ A gl

R SAEE T Bl Al thyroxme—g- B
i TofEx 2F LRI H=l? ol Teld Tz
E#fasls] A Foleha Braverman %-& #iEs 4y, =
Surks 9} Lieblich -4 TEREEES 712 B A
T, Ta: T &Ml desiccated thyroid 2 HEERHE, M
i Tyffie EFS Kl M Toff= srfERd EHE
Brrl Fold & Bzslgdclh FET KRBT 1518 B
RBETE BEGE3IRY F20, FIEDAA desic-
cated thyroid 1 grain-¢ #H# 20 s M Ts
i 2 b TJEE MES HR, mk TofEd #E8
ol EinE ngre= 4R EMEE v T 185%
ol i, Mk Toffi 360%24 EEs| Ehids 2
okl

Thyrotrophin(TSH) k] = Iﬁ_lEF' T:ES EH
2 e 4 9led o]A-& Lieblich o} Larsen %ol
kel BB Q™. (s Tofi7b 102ng/dl, i
Tuffi7}b 7.2 pg/dl Q1 B & Al bovine TSH 10 unit
Bk m Ts 2 THES FEstd oy ssepdikel mp
Ty, Toffis 4% 209 ng/dIC8mE © 105%), 10.3 pg/
dICE IS © 419%)01 glox] 24msIfel & &% 209ng/
dl, 12.6 pg/dl(72% HEmME)ZA Tl £ Ts7t Teded
wh2A Emstd s A4 BEFE Tk T8 8t

efpebe] Mk TofEizh TSHol 48t of S we] A &
2& #okaeh debs TSH KEHZENAE 1 T
T,xvh st goRste] HAT 8% 2 5 Ao

= Hollander -84~ T TRBEE BEdA &
B TRH(Thyrotrophin Releasing Hormone) %8

605oll Mok Ts| HINE Bgsho, Mk Tsfie TRH
of tk3 KNTEEE B PEREEES] BEd=E A K
AgE ¢ 5 gk

¥

— 40—
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TBG & @AY= B8 #sl HHRM Y estrogen #
SaEgel] fief TofES] EHE BA 5] o] AL 4R
AA Ts9 Eigel TBG 7 BE BEHEY-E »~ BT
v}. Hollander -8 HiR#FS) mrh ToES #LE B
2319 =ul, HETAN = 200 ng/dl. K #He] = 300 ng/
dl 3 ¥l & 420ng/dl Qo] #HESH Y I® K
o &5 cord miFESY] TsfE: 100ng/dl = HAfE
arh s gl HEEe s T /Tabd EHET 18
g wgch #RAAY Mk TofEs #ine o=
TBG #ins KEeste Aol=® FARAAY Mk
TSH #ine olvtx M TofEie] @Wpdl ERsw A
7‘;.1—,],50)‘

LiES B3R Y BRA A HEE HHBRERNEER o
& Tyrh &4 BRIESEEZEAA o2 PRIREERE
R EHTE Sgeod S5 FRR &7 9 FE
HHL BHpos BHEALY BN HEFL ¢
skeh

] ]

EEEe & PRBERAA BSRENEE Kl
o ffih TAHEE FA3E o 280 EE 2 & B
BRtaetk Bl w2 vk Tof] BWHEHE vl 19748
1AHE 19744 10872 FBEN HH FRIBERR
& EREERE 280, PREBEBEITEE 518, E
B PIRIREEER 5061 R FRIBEREETE 23618 #

22 £& FRBEERES Hig BEsty gl 2
L BRE g

1. IEEEEHAA miE RIA Teffiv= 13134 ng/dl
BEA AW 63~199ng/dlel ggith

2. £ PRIBEBAAY M RIA TofEie FRER
HRTTER A 306597 ng/dl ERHRIEEEERN A
13832 ng/dl, zelx PRRBEEBETENA S 60+
27ng/dl 24 BRIE BEHN nF T FET 2R
& 4 94+

3. FRBREESEITHEEN A & 51604 55109.9%), PR
PSR E T REA A & 2361rk 961(39. 1%)0 A ifufs TofE
7t ERGERNA Bele, miF TsE FiRIRsETHE
fEell A 8] 2 EiEe ksl Fokn, PR
TiEd AL ik TSH 2#ay ek 23k =)

4. HRIREEA A M Taok TS 2 EiEs
Foa 2R dolot REE TRBBETEREN A
= Teoll ts To8) fHAYSL #Binst BEsle T./Ts
8 BAE 2gles BRBEAETENNA L 8ol

Botoy Ty/Tekhe #@inste fHfe] gloi WIS
HEMR B & Te®] gkt T.2vl o fRsigeh

5. FRIRREY HBE Bl AR fid Tsff
ol RET #EHe 2o PRIREES FRA %
& fadte] 28 ¢ 4 Ak

BlEst zke] i HAtRECHIEE KT ik TofE
= PRER seeiee FE 2 B KBERA
A8 BE7 2 &+ dd+h
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