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Abstract

Following the previous study, the toxicity of a single subcutaneous administration of the Thy-
rokitty injection (I-131) and the side effects that may occur at therapeutic doses were con-
firmed. The Thyrokitty injection (I-131) was administered subcutaneously once at a dose of 0,
2.0, 6.0, and 18.0 mCi/kg, 5 male and female rats per group, and mortality, general symptom
observation, and weight measurement were performed for 2 weeks, followed by observation
of autopsy findings. There were no deaths, and no statistically significant weight change was
observed. Mild hair loss, fissures, and crusting were observed by general symptom observa-
tion, but it was not a toxic change related to the Thyrokitty injection (I-131). Gastric atrophy
and a decrease in the size of the spleen were observed by the autopsy. As a results of single
subcutaneous administration of the Thyrokitty Injection (I-131) to rats at a maximum dose of
18.0 mCi/kg, a decrease in the size of the spleen and gastric atrophy were observed as the
dose of the Thyrokitty Injection (I-131) increased, which may be related to the test substance.
No abnormal findings related to the Thyrokitty injection (I-131) were observed. Therefore, the
approximate lethal dose of the Thyrokitty injection (I-131) was 18.0 mCi/kg or more. In addi-
tion, as reported for the treatment of feline hyperthyroidism with radioiodine (**'l), side effects
of the Thyrokitty injection (I-131) are expected to be extremely rare. Temporary dysphagia
and fever may occur, but it will recover naturally. It should be administered with caution in
cats with diseases such as urinary system, cardiovascular system, gastrointestinal system
and endocrine system, especially with kidney disease. And it should not be used in cats who
are pregnant, lactating, or likely. It is expected that the Thyrokitty injection (I-131) can be used
for clinical treatment in Korea as a veterinary drug.

Keywords: feline hyperthyroidism; radioactive iodine; sodium iodide | 131; Thyrokitty injec-
tion (I-131); toxicity
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Forestry (IPET) through Companion Animal
Life Cycle Industry Technology Development
Program, funded by Ministry of Agriculture,
Food and Rural Affairs (MAFRA) (322095-
04).

Ethics Approval

These animal studies are approved by the
Institutional Animal Care and Use Committee
(IACUC) of Korea Institute of Radiological
and Medical Sciences (#kirams2022-0080).
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AR R E(PIDE o837t 1o A7 AT M-S ARSI T 1-3].

o] A<l “Pharmacological properties of the Thyrokitty injection(I-131) for the
treatment of the feline hyperthyroidism” o A& Ko 27]€] FAY(1-131)9] eFa|shs E4
< A Aol 2718 FALA(1-131) A AlzoflA foJHo= w2 A HFe
= E3oH, ol 82 0to] A uh-go] ofsto] ZAE It ol wet Kol 27 ¥ FAY
(I-131)2 8 2E8} 5UFH 7Moo = Aol HFHThe 22 g6kt 3, Aol 27
E] FAA(-131)2 YA L E(PN)E FAECE b, HAMIS WETo 2 A Al
Z A B Rt A S5k 11 Hiol® Aol 2718 FAFN(I-131)2] F45,
oiAE, 23, B A thigt ofe|ehE §4 5= Eelskiltth

o] ¢i5to] o]o], & Ao A= Kol =7]E] FAN(-131)9] F45H] E4S gl

MATERIALS AND METHODS

AL 71

AlEZ non-GLP Al o & HAIESGIOY, Sh=URE ookl WhARH] AFAlE| (A
SE5EA T E2 75)00A HAGAI AT 7 F[AF L FEIH A LA A12018-93
$(2018.11.21.)] ¥ OECD Principles of Good Laboratory Practice(1997) 5 GLP 173
of Fsto] AAIE AT ES, SHSAEAZEFE A A2016-22% 5E&YAFES F494
ARZ] HH 558 JUAETY SHATTEA 3R EHA); (20169 39 9ol wet Al
stlon, st UAE oY FEAFE R YIS (TACUC, Institutional Animal Care and
Use Committee) A12E B35t THA SIS kirams2022-0080). EZEZAA| F Al o] w}
gt F=o] tigt YukHRl BEAE AAletal, A¥EE5A, Guide for the Care and Use of
Laboratory Animals(by ILAR publication)°l] @2} 529] 153} 552 et oA 4= 3l
= 9o A& FYch

(. oQr

AlAEEQ] Hol| 278 FARA(I-131)2 LA AL LoA] A= oH, A 240
Al 2 7Rl wEt Al EE Y A4 81, pH, HARISH ¢k, A=EAl, E8401E,
HANsTF 50l Al = AtHSupplementary Fig. S1).
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S M| AFAFH (Jw-lifescience, Dangjin, Korea)S AR&-5F Tt

EREES
Fol ARt WsHEelS Aesigh. HE0|Relo] Anle 28 Afolo] gl TSR

A81§ FAI(1 mL, 25 G FARDE Folstelet. Folge /g M) 2% A5 vt
1 mL/kg ARSIEE WA AEBAS AA| Roler Selsty] 9ish 2t A 8 AEE
W AR FA]S Fol AT PAHFS Sstol UA FoFS Bsieleh 479
AL AE712] dose calibrator 018510l 23tk A @B T3] FHFo] 5
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HASE M5 e
EH LA 5 A (specific pathogen free) S==4 7173t B E[Sprague-Dawley/Crl:CD(SD),

Orientbio, Seongnam, Korea]E Al@ol AH851ct 589 =3 20782t 4A 20vHE
67t <=3 &, o7} AJRE]7] A 197He] Foid 717k 791, 6530 Mo‘”ﬁ
= Folsioltt. v R RAIHS AREsto] ZIAIE AEstalon, 7Y 2ol SHE As=
AR ‘@' A} JfE o]&-5to] 7 Ftof i &[5k

3ute] ofstE ARF/IAH215 x 430 x 200 mm)ol] =&5fof Agsllon, k=22 +
3°C, FEE 30%-70%, 282 12417 §571/12417t 527], 2=+ 150-300 Lux, 2]
Sl AIZEE 10-203], H4a 52 ARAE S BEAARI-A O et AAIsHIT =317
7H6Y A4, ALY $E7F 58RI 30%-70%S DAIA o2 HoltHFH gt 80.86%)
SAEACY, 1A1ZE ool B2 SEEUH. o] AF7|7HES ko] BAHAE
FAsHA, Aol v A= Pk %740& = Qi

o] "o Ztutido] Al AYE5ES TPAR(2918C, Lot No. 011022MA, Envigo,
Indianapolis, IN, USA)E A-f 01‘3} I, B2 FAEJAA- T} ZQ)A F AT AT A
£ SIS A ESE AfFol skl Autido] ARE AdEEE ZF (7115, Lot
No.160921A, 221121A, 081021A, Envigo)& AHE-SFATE AlR, & U ZZ oA &A@
FFS v AN L AEE 2 AR A Ittt

AYS 9Iat Fo] fafol ket Table 13} 2ol & TS BAHIOIoFES] 49 Fa
3 S0 MAAREEHo]7] uho] WA lorEe] A Bojdke wstel 4 A1E
JAIoob Sk, Aol 271e] FA9I(- 131 TPl A 205 6.0 mCif3 k(1% B2 A
2 2802 A48 oFolHR, 2.0 mCi/kgS H4 Fol g0 ol7, FH] 302 4
Hotol 8% 6.0 mCi/kg, T8F 18.0 mCi/kg AFotoich, Tt M2l Qg Fojois

Vehicle controlZ& A7 53Tt

==

3

BEFES YOS 27 U BES AYSATE. B 7
Y F2 F) SB A% L WA el B A
TP YASYE DA, A AL, A Y 58 5

THTable 2).

i
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Table 1. Group composition and dosage

Group Gender The number of Animal no. Dosage Dosage

animal (mL/kg) (mCilkg)
VC. Male 5 1-5 ! 0

(vehicle control) Female 5 21-25

T Male 5 6-10 ! 20
Female 5 26-30

T2 Male 5 11-15 1 60
Female 5 31-35

3 Male 5 16-20 1 18.0
Female 5 3640
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Toxicological properties of the Thyrokitty injection (I-131)

182 | http://www.jbtr.or.kr

Table 2. Observation of general symptoms and weight measurement

Period Frequency
Observation of general ~ Acclimatization period Once a day
symptoms Pre-administration period Once a day
On the day of administration 8 times a day (before administration, immediately
after administration, every hour until 6 hours
after administration)
Observation period Once a day
Autopsy date 1 time before autopsy
Weight measurement ~ When receiving animals 1time
Acclimatization period 1 time
Group separation 1 time
Observation period Day 1 (before administration), 3, 5, 8, 12, and 15
=

BE 2L 0, YL ol83le] A st A8 EaE B
AN LA Y FEA AP T ofefe] R CO, FYL g 3to] Alnt
gt B Aekstel WEAA ARt Sy A RS A

:6;_ [e] = o
sha 87 9§49 04 fRE DS,
£7 24

ol A¥ 9] X E AI= Microsoft excel, GraphPad Prism(Prism 5 version 5.01, Graph-
Pad Softward, San Diego, CA, USA) ¥ Statistical Package for the Social Sciences(SPSS
version 23.0, Chicago, IL, USA)E °|-&5to] 7} 17 1t SAHH o2 [ofn|gt Aol & &
Aottt YEE Kolmogorov-Smirnov Z Tests AAIsH] F48E AT &, B0l &
= SR EAREA(ANOVA) 2. & HA5E3tE #7F Atoli= Levene test® 5wAMH
= AAJste] GaAto] 7MY EH Tukey HHEHIWE AAISHATE At do] BHE5HA] g2 3¢
Kruskal-Wallis T A% A A5t}

RESULTS

ARSEe E2 201 2 £0f

Hol| 27 FAA(-131)2 YA L E(P)7F B fEAEC]7] "o, AldEdo]
oFe|d 73S L35t7] YfiAE WA 8 E(P') Sl tigt Elx} WARSIsHA £ro
3RRlo] "iolch. F4 Bl A3}, Aol 27]E FAA(-131)2 YA E(PD] S
321 0.364 MeV7F ZR1=] 11 HARSIEHA -Ie TEJE 95% o] O =4 URkA O & HPAM o]k
ol 8E= 7|2 355t Supplementary Fig. S1).

AP EH] Fo] e PANsFS S| AA Fojd WAbsS g A1, T2+
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111.2%, 110.2%, 133.8%, 136.4%)°] Fol= 3t} T2w-3} T3] Fof A€-8of H]
o 52 8502 Fojg Aoz W 9 =74 Z3 T2 T339) LE SEOA AIFE
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13t iA=L AHTable 3, Supplementary Table S1).

TR
5719] A% T3(18.0 mCi/kg)22] 17Hiﬂ(E H% 16)°14 Day 159 &2 713
H(A7 1 om vlgho] WRET BRE NEPAse 27 Ao] AX= sHlE

(Table 4, Supplementary Table S2, S3). ?J"}M]/ﬂ%:— E o+ T3(18.0 mCi/kg)2] 1704
(EEHT 38)0A Fol 109 FHE Fxo &7} P o] ReAEsiglon, Fo 13
A FHE= AE IF3FA 1.5 cm HRHOE #EE 0] EHPA7IA] A& UK Table 5,
Supplementary Table S4, S5).

o] g gukEAl RS 19 73] sk A0 7 AEstg oL, ulx|ut Eo] X5 gyt
4G 37 W] & 83 WS Yiksah W) 13) F12 AR YA 371
Z2] glo] s HolElE AestRt). duts/ o] 13] 71 = QI dolEg A
ol vlAlE Y2 AU
Table 3. Mortality by group
Gender Group/dosage  The number of Observation period (day) Mortality
(mCilkg) animal 1 2 3 4 5 6 7 8 9 10 M 12 13 14 15
Male V.C.l0 5 o o o o o o o o o o o o0 o0 o 0 0/5
T1/2.0 5 o o o o o o o o o o o o0 o0 o 0 0/5
T2/6.0 5 o o o o o o o o o o o o o0 o0 0 0/5
T3/18.0 5 o o o o o o o o o o o o0 o0 o0 0 0/5
Female V.C.l0 5 o o o o o o o o o o o o0 o0 o0 0 0/5
T1/2.0 5 o o o o o o o o o o o o0 o0 o0 0 0/5
T2/6.0 5 o o o o o o o o o o o o0 o0 o0 0 0/5
T3/18.0 5 o o o o o o o o o o o o0 o0 o0 0 0/5
Table 4. General symptoms by group (male)
Gender  Group/dosage  The number General Day of administration (day 1), time after administration (hour)
(mCilkg) of animal symptoms 0 1 2 3 4 5 6
Male V.C./0 5 Asymptomatic 5 5 5 5 5 5 5
T1/2.0 5 Asymptomatic 5 5 5 5 5 5 5
T2/6.0 5 Asymptomatic 5 5 5 5 5 5 5
T3/18.0 5 Asymptomatic 5 5 5 5 5 5 5
Gender  Group/dosage  The number General Observation period after administration (day)
(mCikg) of animal symploms 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Male V.C./0 5 Asymptomatic 5 5 5 5 5 5 5 5 5 5 5 5 5
T1/2.0 5 Asymptomatic 5 5 5 5 5 5 5 5 5 5 5 5 5
T2/6.0 5 Asymptomatic 5 5 5 5 5 5 5 5 5 5 5 5 5 5
T3/18.0 5 Asymptomatic 5 5 5 5 5 5 5 5 5 5 5 5 5 4
Abnormal findings 0 0 0 0 0 O 0 o o o o0 o0 o 1

Y Crust formation.

https://doi.org/10.12729/jbtr.2022.23.4.179
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ME
A1 Bt EAA LR ot Al Wete A & dtH(Table 6 and 7,
Supplementary Table S6-S9, Fig. S2-S3).

Table 5. General symptoms by group (female)

Gender  Group/dosage  The number General Day of administration (day 1), time after administration (hour)
(mCilkg) of animal symptoms 0 1 2 3 4 5 G
Female V.C./0 5 Asymptomatic 5 5 5 5 5 5 5
T1/2.0 5 Asymptomatic 5 5 5 5 5 5 5
T2/6.0 5 Asymptomatic 5 5 5 5 5 5 5
T3/18.0 5 Asymptomatic 5 5 5 5 5 5 5
Gender  Group/dosage  The number General Observation period after administration (day)
(mCi/kg) of animal symptoms 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Female V.C./0 5 Asymptomatic 5 5 5 5 5 5 5 5 5 5 5 5 5 5
T1/2.0 5 Asymptomatic 5 5 5 5 5 5 5 5 5 5 5 5
T2/6.0 5 Asymptomatic 5 5 5 5 5 5 5 5 5 5 5 5 5 5
T3/18.0 5 Asymptomatic 5 5 5 5 5 5 5 5 4 4 4 4
Abnormalfindings 0 0 0 0 0 0 0 0 1" 1 1 12 17 17
" Hair loss; ? Fissure.
Table 6. Weight by group
Gender  Group/dosage Observation period (day)
(mCifkg) 1 3 5 8 12 15
Male V.C.I0 Average (9) 210.79 228.52 250.51 279.89 321.73 353.04
S.D. (9) 7.09 6.00 6.01 372 6.30 10.98
The number of animal 5 5 5 5 5 5
T1/2.0 Average (9) 211.31 225.20 246.05 277.03 317.46 349.95
S.D.(9) 9.31 7.96 8.53 10.29 14.72 20.22
The number of animal 5 5 5 5 5 5
T2/6.0 Average (9) 210.91 224,69 244.21 272.07 308.99 336.87
S.D.(9) 7.97 10.02 8.93 9.87 13.01 15.65
The number of animal 5 5 5 5 5 5
T3/18.0 Average (g) 210.73 228.25 247.13 275.06 309.97 333.10
S.D. (9) 7.40 10.39 11.84 1545 22.95 33.69
The number of animal 5 5 5 5 5 5
Female V.C.I0 Average (9) 166.15 174.03 185.30 202.34 220.74 235.40
S.D. (9) 5.97 743 5.52 6.77 9.31 13.29
The number of animal 5 5 5 5 5 5
T1/2.0 Average (g) 167.52 172.29 186.74 200.20 215.19 234.39
S.D. (9) 4.50 6.88 7.60 11.40 15.47 13.80
The number of animal 5 5 5 5 5 5
T2/6.0 Average (g) 167.65 172.96 184.81 196.70 214.50 231.97
S.D. (9) 5.68 6.60 5.48 5.79 8.51 9.66
The number of animal 5 5 5 5 5 5
T3/18.0 Average (g) 168.16 173.03 185.86 198.59 213.98 226.95
S.D. (9) 4.96 373 5.37 4.96 7.28 8.89
The number of animal 5 5 5 5 5 5

There was no statistically significant difference in group comparison using SPSS.

184 | http://www.jbtr.or.kr https://doi.org/10.12729/jbtr.2022.23.4.179
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Table 7. Weight gain by group

Gender Group/dosage

Observation period (day)

(mCilkg) 3 5 8 12 15

Male V.C./0 Average (g) 17.73 39.72 69.10 110.95 142.25
S.D.(9) 1.52 277 4.06 9.58 16.46

The number of animal 5 5 5 5 5
T1/2.0 Average (9) 13.90 34.74 65.72 106.15 138.64
S.D.(9) 2.16 5.35 7.96 9.69 15.56

The number of animal 5 5 5 5 5
T2/6.0 Average () 13.78 33.30 61.16 98.08 125.97
S.D.(g) 2.20 1.33 2.65 7.24 9.57

The number of animal 5 5 5 5 5
T3/18.0 Average (g) 17.52 36.41 64.33 99.24 122.38
S.D.(g9) 3.52 4.56 8.94 16.64 27.33

The number of animal 5 5 5 5 5
Female V.C./0 Average (g) 7.89 19.15 36.19 54.59 69.26
S.D.(g9) 5.40 2.30 4.47 6.76 10.68

The number of animal 5 5 5 5 5
T1/2.0 Average (g) 4.77 19.23 32.68 47.67 66.87
S.D.(9) 348 3.34 7.23 11.79 9.42

The number of animal 5 5 5 5 5
T2/6.0 Average () 5.32 1717 29.06 46.85 64.33
S.D.(9) 3.61 213 3.31 5.53 6.11

The number of animal 5 5 5 5 5
T3/18.0 Average (g) 4.87 17.70 30.42 45.81 58.79
S.D.(9) 3.77 2.55 4.28 5.00 717

The number of animal 5 5 5 5 5

Amount increased compared to body weight on the day of administration (g).

https://doi.org/10.12729/jbtr.2022.23.4.179

H A7

[= Ry

Table 8 ¥ Supplementary Table S10Z} Zo] T3(18.0 mCi/kg)+2] 17§Ao1A4 & 50l
BEo R 1. 5 cm "[¥HT T3(18.0 mCi/kg)w-9] 17iA|olA &% 5ol H&=2] 7t
= SQ15t oL}, YukEAtof A T2kE ZAto] R|&E A0 7 A|FPEAY
ﬁ o= wbdnh v.C9 1704, T2(6.0 mCi/kg)w-2] 27141014 9] ¢

™, T3(18.0 mCi/kg)w2] 37HAolAl v =2719] ZHart W= e
o|2{gt 9] YIS v A719] At IR WA= B iRt vl sto] HlFo] AA S

-I|I

DISCUSSION

£ AoAs GAELE(PNE Y FEAARCE Sto] 1] AT SFHT A
BEAE NI Q= AIE71E FAA(-131)9] T3] wstFoo e =/dsty 45
Akt 72121 Al Wshs UEhA] kAL, Aro] 7, 2R, 9%, v 2719
4, 9 915 50l 5'1:1’%_5]04 o, 7i2Fe] 2| AFF(approximate lethal dose)°] =& 5] itt.

AlRA717E 53 A HE Foltol A AP WASHA ettt
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Table 8. Autopsy findings by group

Group/dosage (mCi/kg)
Gender
V.C./0 T1/2.0 T2/6.0 T3/18.0
Male  The number of animal per group 5 5 5 5
The number of animal necropsied 5 5 5 5
The number of abnormal findings 0 0 1 3
Gastric atrophy - - 1 -
Fissure - - - 1
Reduction in spleen size - - - 2
Female The number of animal per group 5 5 5 5
The number of animal necropsied 5 5 5 5
The number of abnormal findings 1 0 1 2
Gastric atrophy 1 - 1 -
Fissure - - - 1
Reduction in spleen size - - - 1

AlEES Fofstal A FolE PARsE= ERlskeE W, T2(6.0 mCi/kg2] 3714
9} T3(18.0 mCi/kg)2] 17hAIo1A LAFHA(10%)E Holut Al@EZ 0] Fo= et 184
A A SFET B2 Fo] FHUL, A-ED Folo e AT E IrtSA Hapt
WEER] hgton g AlYof w|A|= FFE Yt wskint

T3(18.0 mCi/kg)2] 17HAIOIA Fof 109 THE HrLo] gi F4Jo] W= oH, A
HAEE 5o 13Q FHE= AL dHo R Eo] B A7 A&EloH, T3(18.0
mCi/kg)-e] 17RAIOA AP =4 Fof 159 Fof Fxo] 7t do] W=t 4% 9 7
3o o= Fof F7F ofym, B3 Ao A A (wound) 2 SIS o= Het
At 5 AE0 2 AT A EN AlE AT TR 54 k= ofd A0 & WSt

H2H(V.02 1704, T2(6.0 mCi/kgw=2] 270Ao1A 91 915 470 BEEHUoH,
T3(18.0 mCi/kg)w-2] 37HAONA BIZ 27]19] At W= Qieh. ol2et AdEo] wakd
NA= B 7iA|eE v sto] Aol AA SAEU. 2 70] FHAlTS FAZLE {9
atolE Holx] gkokout, T2(6.0 mCi/kg)wt¥} T3(18.0 mCi/kg)wollA T AF4,
A5 4 9 U 2719 Fae AEEETY A wiAlIE 5= gl o 9, Al
A AEEE Fofo IE oA HolA] gttt

o]9} o] Ho]27|E] FAN(I-131)S & 18.0 mCi/kg?] &F2o2 A= H=(Sprague-
Dawley)oll ©3] 5} Foigt A3t A[FEH 9] G5fo] Eobylol whet vt 3719 4o} 9
5 o] WEE|, AFdEAT A 7hsAdo] ltkal wekE. o] Hiof thE AR
A AEEE Fojeh B o)A WAEA] ottt whEhA] Aol 27]E FAMA(1-131)9]
72kl XA (approximate lethal dose)< ¥4 % 18.0 mCi/kg °1/4Ql Ao & wiErct,
WA e 542 AdE A= BY 5 AoHE, @3] S/4AF 71711 25 o] 9o
A 4= qlon, S D3l=gA S Bote] olof tigt 7149l gjlo] H e Aot

DI EGAIE S TFe] QJofEo] 9t HA4Z sty /I3t Aol R, Mo|E7]E AL
H(I-131)2 4 =42 &Rlst] fIste] BEAF dISHA S 7712 FP5te A2
A=A et PA R =P @ 7|7 B9k I Akl X g5l ARSE| L 9lo],
A& &5 10 W 54 337 ASHE QofEoltt. Aoy AART o] Z4Z F
SHA] = FolFE AP st W o] g E o] Jlen g o]t AIARE B85t A

L

jui}
ot
do o

Q.

=2

it

ol

o
n

https://doi.org/10.12729/jbtr.2022.23.4.179



Lim et al.

https://doi.org/10.12729/jbtr.2022.23.4.179

< FHs A2 F9] slusirh4-8]. TS, 7|E Hilg Boto] AR e =(P')Y] &
-ol-8-F(lowest observed adverse effect level, LOAEL)} 0.05-60 Gy°|w, BFAFAS] 1t
i] A& (lethal dose 50%, LD50)2 AFollAl= 2-8 Gy, TF-204+= 6.5-9 Gyd<S &

P4 Qlon, g ) A= AE I 4= AHH9-14]. olet Zo] 7]& AF-E E5to]

92PN Fof &3 34 B4 AUt SRl Jleng rhHRl HHAR
S5 dAE2 B 85HA] Yt
AL =M DE AANAE 19609 HFE 471535 AT A=

AREE|AL Qo FEOA= 1990t R-E 11fo] /A7 5 }RIF A= ARGE AL A

t}. o]of met HA42 ALt FA4| ZF £9] 9 7|50l v|A= Yol & AFEo] HilE

I Qltk B3], BEAA 1ol A7 5RO A5 AR AR =P D)
W3] BolAor = o] Y= RIA7] Yol F2-8-2 =5] EETHL BIEH15].
1ol A7 5FHISol ol 524nHe] 9] q1gfolof Al AF o] AlAR(scoring system)
of ot} 2-6 mCi &9 YAMI L E(P)E Hot FolotS ], 1.5%2] 1FoloflA] WA
A7FAA A (radiation thyroiditis) .2 13+ A 02 FH == AA|A Q1 A7 dysphagia)©]
WEEQon, BE J1FoloA Hit 9.5¢ ool EohE Z]i flo] S0l sfa= ATH4].
Hpo] 271E] FAIA([-131)2 o]t AR e E(P)E 9 FAEARC R Jith mEkA] A
F ol A|ARl(scoring system)o] THE -§5F9] Ao|=7]E F }0“(1 131)& 3471532
Zol ojghe 1golofA WetFosh= Hole FAE2 53] EE Z0E YEM, YA
Z o] Azl iety) dhgdo| Ueld 4= 9o A9 o 2 3|EE Ao|c)

E3h AR E(PDE o83t 1ol A SFRTY A s AEHoR Qget
IFoloflM Amart wohal B wEbA vk A, AEEA, 88A, G 5 U
FHA g 71 agolo A R 8  E(PIE AR X B 4155] A | ojof 5,
55| A7 F A9 w2t EAT 5 = A”AdE aEsfof 1] & D
TYRZO| ofgkE o] AF;HL 1679 Y] 1Yol E RASHIS W, AgEgho] gle 119go]
of ulsto] A1ATHE 717 11gFolof A A A (methimazole) E= WAMI 82 (1) 2|
27} o]Fol X Aol HaAE7]7Hmedian survival time)°] &4 THp = 0.023)[16]. TH=FA]
Aol 2718 FAH(-131)2 1Fo] 71 5TX5ol 48T o= B4, AdEA,
A, e 5 HREHIA A 7H oA = A1F8] FolEojof ot 53] Al A
e 7H arFolof| A= Bt AE 7170 Fobd 4= QLo Fofstofof gitt,

o] gtoll A 8 2 E(P = Bk Batste] A4 SEOl|Al Azt v7k Al kAl
715 AoeS FEE 4= 9lon, oo W2 fAto] HHAYE = Qltk, Edh AR E(P)
= BHE &0l viEE o] duolsE9] I 7150 2 & 4 AT 17]. WEhA Aol 2
718l FAFH(I-131) DAl E= 1 So1AY 7RsAdol Sl 1LgololA ARg-sh qte Tt
1831 Aol 2718 FARA(I-131)2 WAMIQFE 024 M S HESER A%
A, HrobA Wl AR E AL kx| 08 AEsto] mirho] w2 HAst 8RS A8 o} s},

ZEA 05 Ao|r7|E FAIN(-131)9] st Fofof ot 7k AARFS A B
18.0 mCi/kg o3l Ao ® wetEr) 1183l #o| 278 FAN(I-131)S 1ol A
71585 X go ARGSHo]| wE FARGE =5 TEE Z0E AlFE, YAAQL A
gt o] Yehd 4= oy A o 2 3)Eg Aoltt A% A 5 Bl A, AEEA,
H $EA, G 5 WEHA S 7H o]0l A= 4155] ARESoF 5h, 4l e S
FolAU 7Fsd0] iz L FololAl AHESHHE QFET - 2 AT IS E8-5t0] Aol

].

rs.l ojd ra -l> Bx ox
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2718 FAA(-131)2 SEE PAYIREOR 37t ol ATl A Aol =7]E] FAjel(-
131)0] 44 Xzl A8 4 WIS Zehie.

SUPPLEMENTARY MATERIALS

Supplementary materials are only available online from: https://doi.org/10.12729/
jbtr.2022.23.4.179.
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