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ABSTRACT

Dietary iodine intake and urinary iodide excretion were meassured from 110 patients with
various thyroid hormone diseses(hypothyroidism, hyperthyroidism, simple goiter and thyroid
adenoma) and 67 normal control subjects. Todine intake was assessed on the 24-hour recall

dietary data using the compiled lists of {food iodine values developed from various countries.
Urnary iodide and iodide concentrations of drink water samples were measured with the
iodide-selective electrode. The average iodine intake of the thyroid patients was 411pg, which
was 87% higher(p<(0.05) than that of the control subjects(220ug). Patients with hyperthyroidism
and hypothyroidism or simple goiter excreted the most(0.6442ppm) and the least(0.4025ppm
or 0.3967ppm) amount of iodide respectively in the urine. with the control subject in the
middle(0.5229ppm). lodide concentrations of the drinking water samples were found to be
in the range of 0.0015ppm to 0.0214ppm, which seemed to vary depending on the kind(underg-

round water vs public water) and the location.

KEY WORDS . dietary iodine intake « urinary iodine excretion - hypothyroidism - hyperthyroi-

dism - simple goiter.
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Table 1. lodine content of selected food items(ug/

100g)*
2 = g = 2 F g =
=7 &, 7H8, 4F®
AcAl=} 192,200.0 337 16.4
thAlgchalal  187,0000 AT 159.7
EAR 18,8000  =HAL7) 17.8
s 7,788.0  ®I7 49.9
4 6,097.6 2% 54.0
oA & % 2 /AF
o 3255 & 15.0
A 2684 HEH 62.0
7he}heg o] 198.0
ol 1905 =&/, ¥§%
FA ¢ 1528 & 20,0
Aol 1425 ® 7.0
5o 102.0 A 17.0
o 665 R 15.0
Aol 54.4 = 79.0
7§ o] 312 B 54.0
t}agol 204  STF 20.0
FAEZY 280 FE 2.6
Al 42 =3 6.2
ol 15 3 7.0
iR IR
] 5 05 AL 4.76
oFat 07 bt 5.98
AlF#] 379 Ego} 3.0
EviE 04 =7 9.0
22 09 EX 0.0
Fd s 40 LRRAFA 1.0
T 01 <8 0.0
i 5 002 AHFA 4.0
L 0.8
= 0.5
Aeg 0.6
=1) AEMEULELE. MAKARE 2 £— 85

EET &R hREREK, 1985

2) Permington JAT, et al. Mineral coment of foods
and total diets © The selected minerals in foods
survey, 1982 to 1984. ] Am Diet Assoc 86 1 876-
890, 1986

%) Wenlock RW, et al. Trace nuirients 4. Iodine in
British food. Br J Nutr 47 T 381-390, 1982

4) Varo P, et al. Iodine in Finnish foods. Int J Vit
Nutr Res 52 . 80, 1982

5) Van Dokkum W, et al. Food addidves and food
components in total diets in the Netherlands.
Br J Nuir 48 © 223, 1982
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Pgdds 819 2o =4A3H Wy

g AT LolEgt A FHAY
Z (hyperthyroidism), 7 &} (hyporhyroi-
dism), =¥ 4 *(slmple goiter) 81 T3}, 1) Bl ol
€ 717 T (thyroid adenoma)

5, Ty, [Tq, RAIU
TS Hogo] A Ayo]
(&3] 0.1pIU/ml o]8h) AL 74
NedWTog, AA 715 EATH Dy &4,
F G4 Ty, Ty, LS $A7F ARG R 2oy 53
TSHE X7} 6plU/ml ]3]
e A8 AReET) et
M 20 ugFEgRE FHEA N BEEAA}
T AYE ol AAAFAME vetA (diffuse) ©
2 AR BAF] e AR e, 344
Z (thyroid nodule)& A4 Ado] A
FA% BRY 2e4UNE BT WY B
B 7wel A BAE Ferant

5. Mstshy 2y
FAES8HY FA T, Ty, T, TSH, 28] 7F
A F=AH(thyroid scanning) ¥ T @2 =&

& ;‘Xﬁf}%l"' g 3] A9 gomuly

A T, Ty T, TSHE AE 349 radioimmuno
assay kitE o] §3ted &A3ITHT,, Ts RIA Bead,
Abbott ; Ty, tetra Bead-125, Abbott, fTy, Amerlex-
MAB kit, TSH, Amerwell TSH assay kit).

B 225 F5ERAIVL 10pCIY) HIE

T2 FoAg g 2A7E 4A7E, 2473 3)

72
o] QAT 4 medical spectrometerZ &
q

etk
2) rE esHiMEr £
& 8925 @8 9 0 5ol A (lodide

selective electrode) S AV &8ty AZHY WHlez
A3 A} AR AL jodide-selective elecrode

(Orion EA 940)°]%151, EFEHZL Orion Model
90-02 double junction reference elecoode HTt. Al
ok} FEEA9) AxoE distlled, deionized wa-
terg AHESHAT) o] WS o] &5 £f 2 &
A 295 o] o)p] B AF7FE o
=44 Zq01 QP FE 002 FH serial
-3?— 0] follo] AZAYZE =451
s 7 AEe] AIAY L T
Mol Y ‘F@T ﬁ‘:ﬁ-'hﬂ RRE BLE AN

ol o= EEk

[= =

29 nox Bue saagen zwﬁ%

ZywEe L3 a9t ¥% 34 PUs 59
shedet
7. EAAE)

B = do]H & SAS(Staustical Analysis System) Pa-
ckage® AHEE] BAANE AT, FaE A
Aot dzTe] AAA ] e ¥ XL Student T-
test2 R 9] Apolef it Froj L HFHHAT
AEE AU ATE, L= F5Ed AT 9
o]El& ANOVAE F3E Tukey's multiple com-
parison test® X 9] ZolE BRIFRT AR £
Hol7b A% g o= F) A3 dolEHE Box-
Cox WH & A1A dlolE9) wido] YAYEEE 4
F AEE agar] ojnf ALR®E Ag& —029]
At ge =g B dlolH e logH¥ L
AAN=0) Mo o] &5}t HEH g0 4
HFa wdg A W ANOVAE Nﬁgﬂ_ﬁ;
Tukey's multiple comparison tcst2 FX 8] x}eol

v W 3} T}
Zot 3 E

1. BXE9 X9 2%

A5 AEE TEEE By W99 XA
ARG AerFol 468 (10%) 02 P B
BT AFF olibF, 2U4A T} 2398 (20%), cﬂﬂ’;}
T 16W(18.9%)9 0w, 2w, A4, g, &
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RZ Fo) 77 99 (1.8%), 8B (7%), 998 (7.5%)
o= vrehdeh AR AR 18 (55%)0) 14
A5tk URA 1898 24 Heg Tasth o)
Holup 3%, BF ﬂ“ﬂ%~ﬂdﬂwﬂm%@
o Rezz WUHA YUY Ao ¥
'ﬂﬁﬂﬂﬂ%4 AN B Aol e A3

AE Aol & FRZo|gdTh

T

9t} o
sk} 91%

2. X2 e MAHE AR
Table 29 Vbt v} Zo] Falre] A7 (527
T12.6)2 thET(36.2£152)°0 ¥s] FA)
frelstAd 2R ¢okn, o]E

Hoa

[y

o] A17AH(159.4% 5.9

vs 158.0% 5.7)% & =(55.1+6.7 vs 53.1+8.8), BMI
(21.1%£ 2.5
St

vs 21.413.5) SA] FoHA 2ol 7t ¢l

Table 2. Physical charactenstics of the study subjects

EXI

4

H:

HN

3. TAICHAIRS] HEE LM ZEEFTE

Add 71 BT B4 HAS BHFT T, Ty,
T, 0] Zrz} 475.9ng/dl, 20.0pg/dl, 6.3ng/dl=
A YzFEct 55 =9kil, TSH(O.1pIU/ml)
FEL fFoHo g Ygkon, 715 A &2 T,
Ty, Ty FF L 247 92.9ng/dl, 4.4pg/dl, 0.7ng/dIZ

T8 {1y FEo] 2ol Hl&] felFos Yota
olZ8 TSH(4.9uU/mD) #E& thETd v s
foFHoz EUTHTable 3). )5 EE2Z9 B4
W= Ts, Ty, [Ty, TSH F£&F0] 24 §0~200ng
8.5~11.9pug/d], 0.7~2.0ng/dl, 0.3~3.2uIU/ml®] o}

4. BASe] AN 2= Z22(Radioiodide
Uptake Ratio)

PULFALE T4 2= F5EE 13, 4

Thyroid patients(n=110)

Normal control(n=67) Total(n=177)

Agc(years) 32.7 £ 12.67 86.2 + 152N 346 + 14.1
Height(Cm) 1594 + 52 158.0 £ 57N 158.7 = 5.5
Weight(Kg) 531 £ 6.7 580 + 8.5NS 551 £ 1.5
BMI(kg/m?) 211 £ 2.5 214 £ 85 21.2 £ 3.0
1) Meant 5.D
2) NS : values are not significandly different from each other by Student T-test.
Table 3. Thyrod hormone levels of the subjects

Ta(ng/dl) Ty (pgrdl) Ty (ng/dl) TSH(uIU/mI)
Hyperthyroid (n=39) 4759 + 211.1Y% 200 = 7.0° 65 + 3.2¢ 01 £ 02
Hypothyroid (n=20) 92.9 + 40.4° 44 + 2.9° 0.7 £ 0.4* 349 + 38.8¢
Simple goiter (n=89) 107.5 + 2242 8.0 £ 1.9" 13 + 04° 16 + o04gb
Thyroid adenoma (n=14) 1415 & 51.4¢¢ 9.0 + 18° 18 + 05" 1.4 £ 11P
Normal control (n=67) 109.9 £ 95.9° 8.2 £ 2.3b 1.2 + 04° 12 + 07"

1) Mcan*8.D

Values with different superscripts arc significanty dilferent among the values in the same column at p<{0.05

by Tukey's muliple comparison test.

Table 4. Radioiodide uptake of thyroid patients

RATU2 RAIU4 RAIU24
Hyperthyroid (n=87) 50.2 + 169 58.8 £ 14.0° 56.4 + 16.1°
Hypothyroid ~ (n=20) 202 £ 14.8 29.8 + 17.4° 399 + 21.3°
Euthyroid®  (n=120) 124 £ 7.2 184 + 08 30.5 + 18.67
1) Meant $.0

2) Values with different superscripts are significantly different among the values in the same column at p<(0.05

by Tukey's multiple comparison test.

3) Euthyroid : Simple Goiter, Thyroid Adenoma, Normal Control .
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1) A2 tHEFS 2= M A

FAT AAG 2T 0= HHTFE vaE
AFE Table 5904 2 & Itk a3 a9
AH ke 290.1ng/day o B AT AA e AR
411.5pg/dayoll H)&] F-2FH o2 XA Vepdoh(p<]
0.05).

o

FH FAEL JYEZ o] T g8
Qe vTF A7E Table 69 Vieh itk
244 7% A3 B0 20= Ao HiF

29T M) 438.1pp/day e B THE FAER
hs&m_ gl v A F B4 411.3pg/day,
A E3 82} 329.6pg/day, 2T PG 7B
&= .?:}z} 265.6 ug/day®) 422 8 LR o v} Wt}

Table 5. lodine ntake of the study subjects

Todine intake Median
(pg/day) (pg/day)
Thyroid patients  411.5(135.1, 1176.5)1  872.7
Normal control ~ 220.1( 840, 714.8)* 2076
Total 298.0 263.4
1) dolele] #HZ limit(mean—l1o), $Z limit
(mean+10)
* I Values are significandy different from each other
at p=<0.05.

Table 6. lodine intake of thyroid patients
Iodine intake

(pg/day)
Hyperthyroid (n=37) 265.6(113.6, 714.3)V
Hypothyroid (n=20) 433.1(196.1, 1111.1)™

Simple goiter (n=39) 411.5(138.9, 1666.9)
Thyroid adenoma (n=14) 329.6(100.1, 1587.3)
(n=67) 220.1( 83.3, 714.3)
1) Mean(mean—1s), mean+ o)
ANOVA was performed on the Box-Cox-transfor-
med data.
2) NS : Values are not significandy different at p<{0.
05 by Tukey's multiple comparison test.

Normal control

A8 EzeE wRde] 72 Zhs F949l
Zpolz} vhelLA] gokeh.
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o AAZ iodophor, cthylenediamine dihyd-
roiodide(EDDI) %-21 8o =3§E] AlEHY &
o9 AR E @ -GEo] Hrbe ] wfFoln)
”““ﬁa‘—l’**}éﬂ C’ﬂ-‘r“‘-*} A 5 ¢
FAELH T o) GA) A oo 9
T ATIERE EE] -/ 9 FAES AHF
st 71 m7t Fo]Bolx eisheth AW Ao e
dough-conditioner2 9.9 =& SFS AMEFEE

olE AFx 2059 Tl Fe Hojrh

B EAAAY] g0 4HF Wt 4
WA velgtEd o)A eox AT Hfo)r)t

WSkl 2 ol o ofm 4Fu ReE ¥
Fo) 9F3 Be ohAmle) Aol et 2

o2 getiv] ez Az an. uda S
LEE 0megZAAt AT AEE Ui
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HRYEILE G Fe
¥ ATEL g =idA AT T AR
img olde) o= AHF] slgw vehdriaL
BRIOFHT,
805 FHe oA %"J’ﬂ H3g Rt
e molelsl AN AF S AP o
7} F718.0 5 AL AEEy] e 4
WA follicle AEW 7734 Z=2= F49
e gr2 Hol2322 9 BejZAR7)
2257 AFEHE AL YHIL
Wolff-Chaikoff Ee}n 211 7144 7]% 3

Wz Ngd 1§ 292F AHE3E e HlE
o] ZA}E o]&3}7] Aol

B 23 F A7 ﬁ # (autonomous thy-
roid tissue)= TSH Z2R2] oJgks =z ¢y

S82E 4FHF HH F¥e Torh IR
a2or A e AR ZHAA e
/\}Ejoﬂy—” AN T)E gAZ=L
<#7F ok Bef o= ZAPA G s AR
A= TsHel g3l AolxA = 73 =
A of ofo] gelAA Hed T2kt Ay L8
A Fol Bopd A 7v FF 22
Ak

53 Q4 5 B2 22=2 HgaH Holel

Table 7. lodine intake of the people in varous countries

o ¢ AgsA Hewl 2 o) f= Hold
of LM T=EL ¥AHTH 22=9 A
2 ol Po] ¥Y] sjFeolrh RAY 80
2 93} GololAl TolEFL A7E BED
2 AME £x gt

2) /\-"7:” 71—%0[ e JH:'C'Eh

B oA 233 209= H4FHZEFL Penning
ton!Vo] e oz thE vt AlgEe] AFAF
thah 15 ZAabe} Wlwsted Table 79 ey R
%}

Sgtg AlREe e o & AL vlx, A
v]$atAl UEhg T, 489 Hohe B A Jehd e
ol olu} wlZE, d=e] B HEFU o F Y

Aol wAE dolE Qo=7F F7tE A58
AFS slo] g.e= QAo %%% *Jfﬂ'%
Are =o dEge ASE T
ot HzFe f%;%a-l\“—*ﬁl =27 W 5& 2 B3t}
(Prre) oja F 43 100g/day vs TF ] o5l F
2% s0g/day). l?_% AdolE 0.4uged) 82
=7}, &8a Agoe m=9 7 100ug/g 7E
THE 12k A4S 20~50ug/gd) 8 =7} FF-H
Ay, HYQloy} =g~ @3 249 A4
F219) a0 = JHF] BHE Ut AFEEY
L58A e AE FEYY s,

rO
i
o
2
&

1)

Iodine intake Range
(mg/day)
USA, 1982—1936 0.29 0.17 — 041
Canada, 1987 1.046
Japan urban people, 1986 0.544 0.361 — 1.023
Germany, 1985 0.050 — 0.060
France, 1986 0.100 — 0.150
Sweden, mixed diet, 1981 0218 — 0.265
Vegans 0.058 — 0.082
UK, average diet, 1982 0.323 0.116 — 1.051
Finland, average diet, 1982 0.340
New zealand 0.505 0.115 — 0.738
Korea, mixed diet, 1993
Thyroid patients 0.411
Normal conuol 0.220

1) Adapted from.Pennington JT{rel. 10). ] Am Diet Assoc 90 ! 1571—1581, 1990
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AHAL VA 2254

Table 8. Thyroid function and unnary 1odide excre-

tion
Thyroid Number of  lodide excretion
function subjects (ppm)
Hyperthyroid 37 0.6442(0.3197, 1.2982)")
Hypothyroid 20 0.4025(0.1622, 0.9993)
Simple goirer 39 0.3967(0.1775, 0.8866)

0.4801(0.1781, 1.2959)
0.5299(0.2256, 1.2450)

Thyroid adenoma 14
Normal control 67

1) Mean(mean— 1o, mean+ 1o)
ANOVA was performed on the log-transfonmed

data.
No significant differences were found among the
values.
6. YatMs= I% [ & 2= didz
mw 7l~‘a— $2% Bee aes Nage
0.6442ppm 2 2 —,’f%} 4F42(0.8967 ppm), T

7% A8E(0.4025ppm) ot A4 ZT(0.5299
ppm)oﬂ Hjale] 4¥ & iodide vl d o] 2o
& Bov B At FAHA 4
HolxE EFHci(Table 8). AN 75 &
A g o= wjd@d Hs) 5L ALE
TR s 01‘31 BEaE wogivh A 7

ol g ru[o ol

FAF JFAEL 22 AP0 Az B
GAAESUES .&2‘: o] B, B4l V%
AetE BAEL 2.0= 47} ‘1%2‘?";*%5 f2

zo] wjde] B&e AL B 5 e o 2}7}e)
732 AW iodine pools] EL7]01] o} 2 E)Z]qqug.o)
oAyt A B Aqddale] 20 = w4
o} Z 7} Zaire®] RO HELEF T FEA
qolH #Abe] go= wjdEr e AP
y_g&qzs)sg)_

7. 2= AMF e} AMMSTER T

ae= dI e 10mg o]FeR FUT
A7 el o] olEY ge = BUBFL ZAH
2 A3 0.8ppm2 2 10mg ©3HE 4 F 3= Akl
va) 453 22=% ©o] wAFAH0s5
ppm), TAALe] F7b 9 Hol {4dL fisih
£259 4] 10mg o4 tEAE A
gA JEFIL Ao FAFez FH Aole
SAAA T RAULZL ol E Taste BPE 2

° 9 or

=
In

rlo

#akal v e

ol Ao F e} .9 S m2E 49
Pl ol 4e G AhE ) e v 44E

R

8. Bo g Sk
s2)9) 442 heolN 4F

Hgolt. A%el poE g
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Table 9. lodide concentrations of the drinking wa-

ter
Iodide conc Kind of
(ppn) Drinking water
Chunan city 0.0015  Public water
Onyang city 0.0126  Public water
Chunan-Kun
Poongsc 0.0045 Underground water
Sungwhan 0.0154 Public water
Yesan-Kun 0.0142  Underground warter
Hongsung-Kun 0.0144 Underground water
Kwangchun
Daechun 0.0214 Underground watcr
Asan-Kun 0.0083 Underground water
Seosan-Kun 0.0029 Public water

EHIT-J FEA 3ol AY¥ql Chengde Provmce—q
AgZ g om FEES 1971~62.73 nmol/Le] A

2 BNE b Ja 2249 FEA TolHA Y

A2 g o kL 873~7l.4nmol/l, ZEA

ilo]E A Ho] o}d o] ’”‘?‘-Lﬂ foE @ik
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