EZ=1HtE PARERFRNPIARE
THYROID HORMONE AND
ANTITHYROID AGENTS

HURBRECR (thyroid hormone) XF4ERFHLIAIE R s, fEdtAK AT HrEE, HM 1891
4F Murray #3865 45 = FUR RS2 BCH TR 0OK s N B9T6Y7,  HURIY A BRI thyroid hormone
G3 U/ D T BCR R IR R T )F#E. 1914 4 Kendall 21545 LAY FARIRZE  (thyroxine,
T,), 1926 4F Harington #i 5 T T, {43 F45H4, 1952 4F Gross fll Pitt-Rivers #3815 —Fhig P
) thyroid hormone =flll FR AR 44 R (triiodothyronine, T,), Z U, thyroid hormone FJ2H i,
EI 1,

FURIRIIBETCHEAE (hyperthyroidism), f&FKFITT, /248 i T LK JEFFH thyroid hormone i3
Z 5| KA ZEFL R — ML A AR, AL AR A m A, SR IR . IR DA S 22
LI, BERG 2%, HADAREETRIEE R (Graves #5) Hoh#E WL, 6T R ITEZ
P 25978 B B AT B DDA IR o iX 2 Gerdit AR 2 (antithyroid agents) , H HiH A
ik (thioureas), ifk4) (iodide). WS PEML (radioiodine) F1p— ¥ LR ZAF5H12y (B-

adrenoceptor blockers) %,

£—T PREREE

Thyroid Hormone

Thyroid hormone J2 i1 FURIRIRIE A9 AR RBKEF (thyroglobulin, TG) Z8ifl, HIKTT
JRRY o FEEH B , FEHCASH Ty S TorUaE . DATRE SR AR IE SEEAT ZE Y P SRR B L
AT B MRS 20 1T (MR L R AE R TG PR O B AR S5 s IR TG 3 A0 S 2R IS 512 4
Mg e, WS B EIRE AN Z RS &, RS E, #lin, 3,35 —triiodothyronine (LY S [7]
Ty, reverse Ty; 1Ty), HEGHIIE 371,

[HURBEEER R LY & ST

1. Biosynthesis of Thyroid Hormone

(1) BEAYHRHR. HUIRARIREANIE IR EAATEiR, B B SR B Ty, a2
—Ph LS s IEFEOUT, HUIRIR A LA A e BE IR I e BE A 25 4%, T AE FR TR vl v
1% 250 1,

(2) AT AR IR SR ARIBALY) T BB B A T B AL o E A T R
PCRGE AR YL, (LB 5 TG 7)1 P R R AR R B 4G, 2L — iR &R (monoiodotyrosine,
MIT) F1_flifiE4ER (diiodotyrosine, DIT),
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HO CH,CHCOOH

NH,

—flifi% % fiX (monoiodotyrosine)
1 1

HO —O0 — CH,CHCOOH

NH,

I

Z A FRIR R &R (triiodothyronine)

I I

I

HO CH,CHCOOH

. NH,

Tk %% (diiodotyrosine)
I I
HO @OQ CH,CHCOOH
NH
I 1 2
Al FAR R 22 (thyroxin)

CH,CHCOOH

NH,

3,3,5— =Rl R AERR (reverse triiodothyronine)

Sl HUIRBRIR RIS A

(3) MBIk: (e FAWBEER TS, —2FMIT
A—7F DIT ARHRA A T, 87011 DIT #ik
BTy ARG T, M T ATHE TG 201 B, AR
YRS . Ty A Ty 1) LA A 1775 5L T
SE 5 BRI B RAR P T, - T3 1 HE 31 P M IE 3 B
B4 0 1425 1 03, JEFERT DATE 283 Al A,

(4) B TEEEKREEEM T, TG 2
BEH T, T, A M. IE% N8 H 2T, 2 75ug,
T, %) 25ug,

2. Regulation of Thyroid Hormone | Fr:fii ]
SrIMIE BUIR IR Z B Z (thyrotropin releasing
hormone, TRH), REf{E 3 14 Fif 73 WA FUAR AR
% (thyroid stimulating hormone, TSH), TSH A {i¢
HEFUR RIS A= & Ty, T, A AL, B, I
WEES Ty, T, WOMREE R m iy, SRR R i ik
Hi P A AR E A (B137-2) , B9 &g

‘ 2054-37(352-359) 353 $

SRR

LIRS

IR B 53 WA 1

353

2008.4.7, 1:45 PM



) NN T T o

Ny, HURIREERBLAE ) TR, GRELNRBLAE T3S, AT 82 thyroid hormone i) &5 -SRI .

ANERED T, BIRIGZ 50% ~ 75% ORI, WCER R i WA S5 2 T AMEE . Ts
294 90% ~95% WML, HIRWCRELEE . B BRI A I O IRICR B, i ohaa2y,
PS5 MR E A S a5 m, ik 99% DAL, BT, SEARRREMT T,, HiFEEeh
T, W10 15, T 1,20 2K, MZyJG 6h WAL, 24h ZefE ik mlé, T, 0,8 5K, 2
JG 24h W RAE, BmIAERITEM 25)5 7~ 10 K, B T, 1 Ty, WL 1R, BRASAZ
— R FEAEHF, BEKR AL, 53 A PR B AR 4G & T 22 R, Thyroid hormone
AL RN A LT, AEURFNI LY TR,

[2534E ) Ko bl ]

1. Pharmacological effects

OAERERKKE: A R s8OS B 5 I EER . TEii T HE, E s, B 5
R 2 55 T T S5 AR AR RE N A2, R BE IR AG A 2 200 M A S R S8 T ) kLB e, i 2
BERE A SE , B AR IR, BME/NR/IME  (cretinism),, Thyroid hormone X} /i JL
JAER) A B AR E S, 556 & IO ER S IR g i HOIR R0 A fiti 4 B A 42

@QfedEA: (et msafl, EINERE, ReEailR, bz, BONRIRIREhRE
A, AN, HABRBHES AR, FER A SRR M (myxedema),

(332 i AT S 28 AR 8 B B, FEOIR IR T BB TURE R A NS A2 St 28328 o 1 ' 1 i o =
POBURMERS R, M R SR RREL O OHE E R R S SE AR

2. Mechanisms of thyroid hormone

5 thyroid hormone SZ &/ F RN A 5%, Thyroid hormone 32 {42 B DNA 254 68 1193k
HEH, 7 TEHNS2KD, TEMIIE, Zohifh NEAH I, 20X T, BRI T, K 1044,
B SRR R T 32 4K, Ty, T, AT E AN, S5 454 E R (cytosol binding protein, CBP)
LIS T, Ty RSN FEPIRES, Thyroid hormone L 44 A% Ts 32 14 Br /i
FRFRIE, HEANHELE mRNA N2 288 H BTG o &35 (18137-3),

/——>‘°

@
/

Ifi 3% &

©®

il ercA Pre-mRNA
EllieE /
- —
EHE A mRNA

AR R i 25 1 P AL 2
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1. FURARTNREBGRIE  OR/IME HIREGR LG T AR LSO E L, MR FZE. & H R
RO, FRGse /g, BN, 2R S F it R DA R 4Ry, IR &, %
BITEEE, W IBMETS . ORI KM — R B, WNEFFR, B KR 2
&, JLEMEFE AR R &, M8 TR G0™ BP0 5 T 7R D) R B 2 W 0 E L,
AR 3t 5175 A O Co i s SR AR DI RBAR T B8 N B 56 A B i 3R 45 7> thyroid hormone, DA
Bi R A A BB R REAN A

2. FAARPEFUIRERMY  HERRTTE TR R, F TSI R AL, I R b G A SR PR T
57 idi & thyroid hormone, PARMFENVRIEIAEAE , IR HMHI(E FAR IR R L 2 00, DA%
i HUR IR R R AR R R . IR 60 ~ 120me/d, 7FE3~6 1 H ., 451 AREIHEK,
MHTFER,

[NREJJZ]  Thyroid hormone il & At FLOE, FEE, 21T, KEBR, KRS
R, EEAEE, Kk, R FEERmARN, E2E.0800. LI, LR EBIE
JRZE, — PR B W ST B2, B 2RSS TN

FZTH NPRKIRS
Antithyroid Agents

RS FARIRSRE T (HOT) MZWABIRSE, BURBUEY), BRI B Z A3
iy,

— . iRk Thioureas

Thioureas J2 £ & F i{ antithyroid agents, ‘B X4 A MENEZS (thiouracils) FABEMEZS
(imidazoles) , HIE EIEHAEMELE (methylthiouracil, MTU) FIN#EMEIE (propylthiouracil ,
PTU), j5& B35 H Fpkme (thiamazole, tapazole, fihELWg) FI-R LM (carbimazole, FHITF),
BT g5 TLIE 374,

SH S S

A Ao PN
H,C — N N H,C — N N—— C——OCH,CH, HN NH
I — P
(0]
HIBfk e S PR
thiamazole carbimazole propylthiouracil

R A AR IR 25 1L 2 25

[fRNEFE]  Thiouracils ARG MGHREE, 20 ~30min FF4GH BT M4, 2h SRR,
Bioavailability 24 80%, I3 AL RN T5%, TERNHE)T, HEEFRBETRZ,
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FEAEIFEACH, 20 60% wetedh, #or 45 GRamEmR G, 1, 4 2h,

(25 BEH 5L

1. §iji] thyroid hormone [#) &%  Thioureas {41 F Bl 2 38 1 41 il R it AL W B A
IS 2R L SR, A IUR GRS & 8 FUR Rk & B 1, AT thyroid hormone fi9 4=
WA . (BFERN I B HE, RRS20 C A BRI AR E R, SO RH AR B FE R
RIHFEE A RE AL, IRRECEEAN G 2~3 &, ERiERmE s 1~2 411,

2. 955 B— Z AN ARG S A thiouracils AL BEZ KRR, HOOHUFIEREILA B- 5 L
PR ZAREH B, BRETRIMUBEE IS, ST H B- 2R T B A S sh 55 .

3. PR AR IE I BE A ) AP R A T, A0 A Ty, G L3 v AR P 35 PERSR I T 7K
IR EE T, HITRR R AP I,

4. Thioureas Wi A SN HIMEH , BEFRBEIN I S ek A (0 A B, 5 IMLARER Hh FRCRR Ao e 1k
HERREF (thyroid stimulating immunoglobulin, TST) T, A F T8 E B AES il A5
FERSS, WA —E X EEITIE

Thiamazole A ML 1,, #1°4 4.7h, (HFEFURBRA L 25 ik BERT 4647 16 ~24h, HY7R0 5 H
RN AIREAR X, MEEMERRNSEHAAE2EMK BHEAZ—IK, HK30mg, 5
HZ5253 1k, BIR10mg 452577 —HF, #F Rl KR AT HIYT 2L, Carbimazole /2 thiamazole [T
1Y, TER ALK thiamazole T & /EH] .

Ll PR 1

L HITHNERGYTY  EH TRIEMAEFARS PHETE, WLE, F0F. REEEK
o EEBETAE AR EEA O, L B, IR RS A . TR YT 45 KGR & PAXT thyroid
hormone & i A e KINHIVEM » £ 1~ 3D JEAERBI RS, AR IR IR E R, 25
IR, HR4ERE, JTRE 1~ 24, NWEHAIT AIH1240% ~ T0% B35 FASE R, Jriet
25 %,

2. FILFRIGITHIARFIES b FURAR IR & U] B F A NTERRE A F AR5 A IFIE,
B IEAR G A HARIR G S, TEFARAINSE IR GRS 25, o FURARTh e 2 s b . i
WK TSH 733 2, SRR Az, HE M sEI, A7 FARETH R 2o DiRoR S5
FERRARIRSE, Wb s, PARIFRIEFT.

3. FURIRER AT WIRBGLRMEETHER, B, OJ s, KM, gz
BLIMAET, XFit, BRATNHERVEE . XHEIRITAL, F R 45 G0 2] DA ] thyroid hormone F
B, H R BIRE BRI FER A B AMERI D, B 22— T s r e .

(NSRS == AT

L8Ry &E, ZEE. 85, DBUIEA AR, KAV R 2 U4,
ZRFIL T ATFIELWATIH L,

2. HfbIERY. AIRE. Wit . G,

3R ER = E AP EARKY., KAEFZ0.3%~0.6%, — A EFEIRITEN2~31
AW, Bk AR IS, #H 25 IR EA R, Nor S5 3 T A A . 53R
5 HICA B B 5 | ) 1 40 S A I DX

4. HURBRMY  AREGW I H G, A0 thyroid hormone 7K1 3% T %, stk
HTSH 73061 5 | R AR ARG A, BRIARS R Feii, =35 A=A B aeik .
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W% Zy It AL AR AL, RSB SOR T, AL L 25 257 1k HOAR R
I HIT SRR A SE M . BEAh, BEREE, MEUKGIR . XEERER . RN, BHRE,
By fi ], BEBLIRIESFER A FIRE BRI FUARBRIIBE, QNS RRARZER A, R eSS T AR R
ML, BPHE., H—J7H, MR R R GRS (], — BRI A .

—. iFna{k 4 lodine and lodide

A AR, BRI T AR S, EARBMESTE SO B ImiE i, PATCHLBL e 1
FEAFAET LA, B ORISR BN T W RE . M, 1. H st

[Z5PE0E ] KL Todine Flliodide j&ifa Yy HUARNR St BRI 259, A [R5 i s Ak it
PR BR I BE T 7= A AR PR o /N B BT TR 7 BRAE FUIR R . SR B xt F TR
IR NERRE A PUHARIRE . 22524 thyroid hormone R, i w] #1] thyroid hor-
mone B AL, HAEMMIE, 25 1~2 Kk, 10~ 15 KiK., WA 4kse 2y, Rt
LAY SRS A L B PR R I T I, B SR AR A RO, FROTHYAEIR )T
RO AL AN BE B T R T BRI . IR G R BRI ) TSH (iR (A8 A 1 1
I, BRIRGEIVERE, AL, W EHLE TR D,

ETHE TG IR AR Z 2 B HYIRF AT B H K (GSH) (TG AP i) —fi il I, KGR B
REF A e H AL By, PRI AR KR EERGHI ] thyroid hormone FERLHYHL -5 Hoisk/)> GSH,
MTE TG X & H /KB A BURA K. BLAh, KEBEY Rl S22 fy FUIR IR ALY, oF
T A1 S S PR T, Ty A, PR Wolff-Chaikoff 208, FEZHI I ISt e BRK R Bt
FAIBEAN ] thyroid hormone £ A, K I R EERHI IRF Wolff—Chaikoff AR % 2E “Jidik” T
AFARL.

U7 NAiD]

L Fiia A PE IR R AD - St X AE R 4% 12 100 000~ 1 : 10 000 (4 EL B I ABLAL A
BB, TGRSR . 1B R R R A RS DLk e, — B H A 100mg Bml, RS HE
A (10mg/d) BRI (0.1~0.5ml/d) Jralchy, MU BITREE. Wik RS E
A B AEIRE I % & F AT .

2. G EBAY Y R BRT LA S 0L © HFURIRVLBETTHER) TR BIE S, —BAEAR TP 45
TERITBER (PR, Lugols solution) DAfHURIRAZUR L, AW, WA/, FF
FARIEAT R 1L @ FUARBRE SR IR, ALY NS 10% #2057 e kiR,
A AR A T A, A R NIRRT C AR IR 25

(CNEYFAVASRED - 2T

LaWERY, TR SRS LN G %A, EEERIUMA R 2K b, L FPIRGE K
i R B SR K

2.1 Emlh R RPN M SRR, MRS S, HRABUER S

3. A HARIRINRERAL  RIAR A B W] 375 % F T o s T AL i R A5 1
A JLHUIRIR A, S0 S LB

AR I ] RS FRR IR RE ™ 25 7 B M) S R LA AN ARARGE T E A SR X 45
FRLDR ) BE 1E 5 A AR R PR 5 FRODR B A 26280 B2 P AR ) 5305 ORI 9 1, 1R 1 3
HA. Beoh, TESE M B Y R Al RURIRA B, tnl BRI T, Y P HRR
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AT TR ATE FRIR I BRI IEH R A, S BB A SR FTE %, (H15
HE. 75— ALY ] 7 K FARER D REIGE  (FI80) A0 FCRERAR R . A8 1k BH ZE I e i3
o7 R B BGRRE  Bt ] 5 ZE R BOANEEA R D) ARk o iR 5 A TEBE 22 L, SR 1

P U0 L 200 P R iR % R L Ath FEORR IR RRE B TR 5 R A
=. FSER Radioiodine

A SR R 2 25 A 1, L, AR LR, TR 1, K (60°K), 211, K45 (13h), ¥
ANMETH, "I, 48K, AZE—" A IHBRHEBE R 90%, 56 KiFE: 9%, KL
g,

[Z5BRVE R SAERALEIT A R BE R LRE 7, P Al g ORI, I ] 7= A2 B 43t
2 (599%), FTEHLENHIFFL0.5~2mm, FULHAESAER JRT FARIRA . F3GA H X5
LR HRURNE A, W B o 2 T MR R BRSE I0, TAR A S R R, P e = ey i 2 (5 1%),
FIFEARAMIAS:, HT F AR AR AR R A I 7E .

LIRS 1

L FURBRALRETCHERNGIT A T AR )2 50 (5 22 e 2 5™ A B il 3 Bk,
BIGEHA T ANEFARKFARGE & RGIRZETCEGEE G 5 & T 2 AR s iR A
B, FIFCRIRE & = A SHCRITE . (BRI U E A 225, 8O & Z %
18, tH 248 p N TRAESE 808 = 03697, (B ERIRIT G 20 MECEF A I 8T —IRIBIT .
—MH i IE— A WAL, 3~4 A EHIRIREI IR IEH

2. RURBREEO) BT 0 i v RIS — VT AT e 52 ma R BRI A i 25 A B 9, 1
Y HEERANE T, IRZGE 1, 3 [ 24h (B2, 4, 24h) 4350100 E FARBRA O, THE R
BHE %, FURIRDIRETTHERT, 3h BT 30% ~50%, 24h 1T 45% ~50%, HEml =l Rl
o W AR, fla s AT 15%, mlETE 24h DS,

[(NERYSHEERH]  ZEHFRIRIIGERT, S & ERNEMEVINEE LA R
R, — B A R BTN BB A T A 4N 8 thyroid hormone X4, U5t 2 it &t 37 fr, AT REXT
wiE A, VG R RE AR R R R, BAHEEINA, A PG R R R
MU AR AR AR LT ET S, (EVEEENR,

M. B-'%_ERgES{kiEHTZ4 B-Adrenoceptor Blockers

Propranolol % B 5 F R 22 (K45 5125 12 T K FUIRIR G S A IHER B BNGY T 25, BT
ANEHAPUFRIEZ)  NEFAR SRR TTEE . B2 RIS T A T IR IE 250 AR R
FIVER . BAEMEGE, X H TSmO, DI 1S58 55 R 25 g R ) R MR A
o (HF B AR RIRER PV E A RR . A SRS 258 A Y7 Rk m 22

B'E FIRE Z AT IZNAITERALG S OFEHL B, ' FIRE AT IO, #HPihiKp s
PRz, WREE, OMEISNE T, BEUEA R T, 5548 X,

Summary

The thyroid gland facilitates normal growth, development and maturation by maintaining the level of

metabolism in the tissues that is optimal for their normal function. The principal thyroid hormones are
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thyroxine(T,) and triiodothyronine (Ts,the most active form). Thyroxine is formed from dietary iodine by
iodination of tyrosine to mono- and diiodotyrosine and then two molecules of diiodotyrosine combine to form
tetraiodothyronine (thyroxine ),while, triiodothyronine is derived from T, by deiodination. Inadequate
secretion of thyroid hormone (hypothyroidism) results in bradycardia, poor resistance to cold, and mental
and physical slowing. If , however, an excess of thyroid hormones is secreted (hyperthyroidism ), tachycar-
dia and cardiac arrhythmias, body wasting, nervousness, tremor, and excess heat production can occur. It has
been found that T, and T enter the cell by diffusion or possibly by active transport, then, the T enters the
nucleus, where T; binds to a specific T; receptor that leads to increased formation of RNA and subsequent
protein synthesis. Moreover, production of these two thyroid hormones is controlled by secretion of thyroid-
stimulating hormone (TSH, thyrotropin) from the pituitary gland, again controlled by thyrotropin releasing
hormone (TRH) from the hypothalamus. The hypothalamic-pituitary thyroid axis functions in a feedback-
controlled manner.

Hypothyroidism is treated with levothyroxine(T,), which is given once daily because of its long half-
life, and the steady state is achieved at 6-8 weeks. Whereas, reduction of thyroid activity and hormone effects
can only be accomplished by agents that interfere with the production of thyroid hormones, by agents that
modify the tissue response to these hormones, or by glandular destruction with radiation. Some commonly
used drugs for the treatment of hyperthyroidism include thioamides and iodine. The major action of
thioamides is to block the synthesis of thyroid hormone by inhibiting both the oxidative processes required
for iodination of tyrosyl groups and the coupling of iodotyrosines to form T, and T,. Propylthiouracil can also
block the conversion of T, to T;. The thioamides are well absorbed from the gastrointestinal tract, but they
have short half-lives, so several doses are required per day. The effects of these drugs are slow in onset and
thus they are not effective in the treatment of thyroid storm and maximum effects are delayed until existing
hormone stores are exhausted. A pharmacologic dose of iodide inhibits the iodination of tyrosines, thus
decreasing the supply of stored thyroglobulin, and reduces the production of thyroid hormone temporarily.
Besides, iodide also inhibits thyroid hormone release. But it is rarely used as sole therapy. However, it is
employed to treat potentially fatal thyrotoxic crisis(thyroid storm), or prior to surgery, since it decreases the
vascularity of the thyroid gland. Radioiodine ('*'I) is concentrated in the thyroid gland when swallowed. It
emits mainly B radiation (90%), which penetrates only 0.5 mm of tissue and thus allows therapeutic effect
(destroying the cells making thyroid hormone ) on the thyroid without damage to the surrounding structures,
particularly the parathyroids. In addition, § adrenoceptor blockers are effective in blunting the widespread

sympathetic stimulation that occurs in hyperthyroidism.

(FB2i%)
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