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MM OEBESENB L @G OASEERICBITA
e TSH &

NEHFRET*  WABET W g

EE ischemic heart disease IHD) FEH 4 BHLLA % [FIEFY ] B & U congestive heart failure (CHF)
DOHEIZLLZ2REARK4BLUAN%Y [CHFEEY ] L2, T OB thyroid stimulating hormone
(TSH) BjREIC DWW THRET L7, TSHRIIEICIE, BRERIEE TH S “IRMAE” £ FV 72, 1R angina
pectoris (AP) B (n=66, 33 62 %) acute myocardial infarction (AMI) ¥ (n=58, 65 %) ¥ & U CHF ¥ (n=
16, 685%) Td>r - 7z, KB TSHEIZIEH $ 7213KMETdH - 7-. CHF # T TSH{KfEH (I TSH Bl) %
H# (31.3%) 13 AP BETOZN 4.5%) IS LEETH > 72 (p<0.05). AMI FHIZBWT, &FloMmP
TSH fE i35 CPK max (ABE# OREBEMZELOP TORACPK) L BICHE L. 72, (KTSHET
@ CPK max 5037 % 1102 U/l (Mean £ SEM) I3 1IE % TSH T CPK max 1931 £255 U/l IZHL L EETdH -

72 (p<0.05).

K TSH B3 L ARIEFE % fE vy, MATEYREASEAL L /29K FE (CHF) I TR b BRICA LN,

F72, AMI

BT, M TSH REIRBEEROYN) OREE2RBMLIEL Z LA RBE I,

I. #

[l

VT4, ischemic heart disease (IHD) %> congestive
heart failure (CHF) |2 3\ THE 4 ) Fh AR Hh A A iR
HRFEIEHL Y, ThAOEHEICHEELES
THEERFMETHEME 2 M SRR S A HRIER DS
£FoTn5h,

IHD X° CHF (25 2 A5 WRFOZELE LT
3, LPERE, MATENRE, LA~ O ERIER %
A9 5 triiodothyronine (Ts) 8 & U thyroxine (Ts) ©

* ESTIERER L v ¥ — SRR LR
** | ME

ek 3 KBRKHBRSEE b L — S E BT
Zft:64F6H 13 H

BREstr 64 103 H

BURIGE RS . KETEES 5-7-1 (B 565)

EEREFY Y ¥ — B2 EDR
NEM FETF

(REE 31: 1443-1451, 1994)

KTHEIZ S, low T; syndrome X° low T4 syn-
drome & L THIGNTWA™, 5D syndrome
DRKALAZ X thyrotropin releasing hormone (TRH)-
thyroid stimulating hormone (TSH) /b5 9 %
Lz 5N0%. LHL, IHD BL U CHF I2B1F
% TSH BjEEIC DWW T, K72, O BT
bhTw v, TRH-TSH I3 FHHE D iR fiE
REHER ORI AT 5 05, ESILTY
5910 7255 T, emergency (238175 TSH i
FEDZEALIE, emergency O neuro-endocrine FR D%
xRS 2Lk s).

48], IHD RfERE & U CHF HEHoMm$
TSH % ifllE L, #HEH, BKRHERIIOVTR
# L7, M TSH OREIIE, TSH TRIEDE
FEVAF L, HERD RIA ETRIEON o724
EMEERELRET 5 IRMA B2 Hw .
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II. WRELUAZE

IHD D 9 &, angina pectoris (AP) i3 fg 9 5
e 5T > THH 4 HULN%, 72, acute myo-
cardial infarction (AMI) B3 FFEH 4 BN % [F
FEMEI) & L7z, CHF #EICX 5 ABifk 4 HLL
W% [CHF HEH ] LEH7/:. CHF BlidBRIAM:
LDERAEZEICHE D CHF ICBRo 7z, %k, HIRBREE
Btz L. MREBEZ 1SR EL,
Z DD IHD EAEFAB) 124 BB X U CHF B E:
1Bl 16 B, EH140 Bl TR E L7,

IHD EAEFM B % angina pectoris (AP) B &
acute myocardial infarction (AMI) B I3 L 7-.
AMI (n=58) il % Killip /¥ ¥ L, KillipIl i 3
B, Killip III & 2 1T, Ao Killip 1
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Fig. 1 Effects of treatment with dopamine on the serum
TSH level and the prevalence rate of “low TSH
patients”.
; CHF without dopamine treatment. [CHF
dop (—) group]
; CHF with dopamine treatment. [CHF dop
(+) group]

-+ ; Mean*SEM

31 % 12 5 (1994)

\ZJ& L, 72, Forrester 33 1, Forrester Il
1 3 Bl, Forrester Il (X 3 5, Forrester IV {& 1 5l
T, fflix Forrester | Tdh o7z, £ T, 4l
AMI Bl % i1, &flx b o TAMIEEL
L7

AP BB 1 44, 1 22, Ft 66 Bl TG 62.4
+1.2 & (Mean=SEM), AMI B35 M 48, &t
10, it 58 BI TR 64.9+1.55, CHF HEHH
(CHF B¥) (33 12, &t 4, 5 16 BIT, Fis
683127 ThH o7z,

%3, CHF#IZDWTiX, dopamine (dop) A3k
ERBECERTEL IO L, £hEh, CHFdop
(—) #, CHF dop (+) #f& L THAEM T TSH
BREOE EITo /.

ABetk, B \ZHRIM L, TSH, free thyroxine (FT.)
B L U free triiodothyronine (FT;) % #ll%E L 7.
TSHIZ /8y 7 STSHE—F VA TAV b=7
£ IRMA ) 12 & 2 & REE TSH flEEIC & D,
7, FuBLUFL A7~V v 7 AMFT, B &
UMFT(7 ¥ ¥ Y Aty W THIE L7z, bh
DN OKREIMTH-IEFEHFIL, TSH 4% 0.5-
6.0 pU/ml, FT4 %% 0.7-1.9 ng/dl, FT5 %% 2.0-6.0 pg/ml
Thol:.

AMIBIIZHE L Tid, CPK %, ABRE# 2 5 3 B
M Z &2, dry chemistry (EKTACHEM kodak ft)
WL hflE L.

KEEDHEY Mean+SEM TH L, AEERE
(243, chi-square test 3 & UF Student’s t test % F \»
7o, BENTOLEBUL paired ttest, # [ L#IE non-
paired t test |Z & ) #RET L 7.

nm. & =R

1. TSH &8 D dopamine D& (Fig. 1)

CHF 1% dopamine (dop) FIFEMEFI#¥ & fEFHBF
WL 72, TSH R B X UMK TSH Bl 4 i
BRI EEE RS ko, LIS
A>T, TSH BHREIZEE¥ 2 5 M OMREFICERL,
CHF $l% dop RIERABICL D B L eh o

2. TSHBE

ZBET LI, TSHE% FT, BL U FT; L D4
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Fig. 2 Distribution of serum TSH levels in relation to serum FT, levels and serum FT; levels
in the AP group. Shaded areas show normal ranges.
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Fig. 3 Distribution of serum TSH levels in relation to serum FT, levels and serum FT; levels

in the AMI group. Shaded areas show normal ranges.
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Fig. 4 Distribution of serum TSH levels in relation to serum FT, levels and serum FTj levels
in the CHF group. Shaded areas show normal ranges.
O; a patient without dopamine treatment. @; a patient with dopamine treatment

2BV TR L7 (Fig. 2, Fig. 3 3 & U Fig. 4).
FBIO TSHAEIZ EHEEE 721 3RfETH - 7.
7 TSH Bl 4T - /2. 19 TSH AT IE %1
B (B) % IE# TSH #1 (E% TSH &), 1EAEBIEE)

% {K TSH % (£ TSH #) & L 7-.

B0 FTy B & O FTs (S IEF 2 v U
W25 L7z, EOBEICBWTh, TSHIE E FT.H
HBH\WVIETSHEL FT: & ORI, #HEIMEIL %2
VAN

3. BRELE®  (Fig. 5 B X U Table 1)

1) CHFE X AP L DL

CHF x4 AP B C/R¥1E, TSHIEEE (uU/ml) &
1.57+0.40 xF 1.88+0.13, & TSH BIFELEZE (%)
13 31.3 %t 4.5 T o7, TSH EEE I EER
SHEBEE YR & b o 72hY, CHF B TOE TSH
BIFEERITIAPEHETOZNICLLL, B THo7:
(p<0.05). FT,BBLIITBERICED Ao 1273,
CHFH#TOFT:EEIX, APHTOZNICHL,

HEIRMETDH > 72 (p<0.01). CHF FEDIK FT, 1
B XK FT fIEAERIE, wihd, APHOZ
NOWCHLTEEILEERTH 72 (p<0.05 BL Y
p<<0.01).

2) CHF & AMI B & D IL#k

CHF Bt AMI B C/R41E, TSH i (uU/ml)
13 1.57+0.40 *F 1.90+0.19, {5 TSH FIF 4% (%)
&, 313 % 13.8 TH Y, MBEREIIHEIAEE
X% o7z,

CHF B TO FT, (&, AMI BEIZILER L T, {2
B (p<0.05) THH, K FT, FIREFIIEE p<
0.01) Z/R LAY, FTAZIZZFD X ) 2RI AS
nNzhroi:.

3) AMIEEE AP B & O LLER

AMI BExt AP BEC/REE, TSH B (uU/mh)id
1.90+0.19 *F 1.88+0.13, & TSH BIHEAEFE (%)
X, 138445THH, WFh LKW AEEEL
ol
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Fig. 5

Bt R BRENNES L B OAESEICBITA M TSH iRE
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Comparative studies of serum TSH, FT, and FT;

levels among the 3 groups. For the CHF group
(m ) these parameters were measured within 4
days after aggravation of CHF, for the AP
group ([:]) after the first attack and for the
AMI group (/) after onset of myocardial
infarction.

+ ; MeanXSEM.

¥/, FT. BX U FI,DBE, BEE wTh

2y,

MERICEPALN o7,

Table

1447

1 Prevalence rate of patients with decreased
serum levels of TSH, FT4 and FT; in group
CHF, AP and AMI

Grou TSH<0.5 FT,<0.7 FT,<2.0
P pU/ml ng/dl pg/ml
CHF(n=16) 5(313) 3(188) 12(75.0)
AP (n=66) 3(45* 1(15* 6(9.1)**
AMI(n=58) 8(13.8) 3(52) 20 (34.5*

Percentage of patients within a group with decreased
serum levels in parentheses.

* p<0.05, group AP vs. group CHF.
** n<0.01, group AP or group AMI vs. group CHF.

CPK max (U/g)

Fig. 6

4

100

50

0.1 015 1t0
TSH (KU/mg)

Correlation between serum TSH level and

maximum increase of plasma CPK activity (CPK

max) in 54 patients with AMI. The regression line

was log y=—0.53 log x+3.26 (r=—0.46, p<

0.01).

O ; a patient with low TSH level.

@ ; a patient with normal TSH level.

-+ ; Mean®= SEM

T =
5.0 10.0

AMI B (CH T 5 CPK Z1E

TSH i & CPK & D4R (Fig. 6)

AMI RFE#, TSH{E & CPK OFERBFHZE Lo
TOHO&EA CPK (CPK max) & DRHIZIE log y=
—0.53 log x +3.26 (r=—0.46, p<0.01, n="54) A5k

L7,

{& TSH & T CPK max 5037 +1102 U/l (Mean
+SEM) (21IE% TSH B T® CPK max 1931+255

U ICHELAEICSETH o 72 (p<0.05).
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B}, FT.fE& CPK ¥/-IX FT3 & CPK, %
NENOBIHBBREEO o /.

v. # =

MERDFHEIZ L L, THD B L U CHF IZB1F
Al TSH BEIZEE ER2-9 EES9 H5
b\li%fﬁ{&'}“-‘ﬁ'”’ L "ﬁ(’i’ pay 7;( vy,

AMI R4, BRPBIE T}, FTKTIZ4H
H, FI &K TR 3HBICBESNY TSHIZ 2 H
BilERLZEoE®mE?R, 2HEIETLAL
DHEIDH L. £2T, SRIODbIULOLIDOIFE
TiX, IHD RER 4 BUWN% [REDVH], F
7z, CHFEIC L 2 F 2 Akttt 4 HULA % [CHF
HEH] LED, TORICZBITA TSH &1t %
Bt L7z, ZOBMICT, w%plomt TSH i
FEWXIE M W UIRAEIS 546 L 72,

M TSH RBEIE, MEDOHE L I,
ERICANEERT 29 EOWENHH. KL
Tid, BEBICEREIIL {, TSH BEOHM
HEUCHR L CHERBRFIZZER SN L LEL LD o
e,

TEARD S D TSH 537414 dopamine #l 3 L Ul
BREANE K, T2 BERTAIC X o THIE
SNDZEDVHE SN TWVEM00-D AP BB L
U AMI X IO ER OG5 2T ko7,
CHF BHIBIBRE ARV E » FlB X U Bl A 4%
5% %32 h o775, CHF 16 Bt 5 6id dopa-
mine | THEHF SN/, LA L, CHFdop(—)E&
CHF dop (+)# M2, TSH i & UK TSH #
REBEIRIAMEEEZEEL RS LD 2/2DT
(Fig. 1), CHF &%l % % o TCHF Bt & L 7-.

AP#, AMI# B X U'CHFEDOEHIZT, FT,
BLUFLIZEFELV URETH - 72 & (Fig.
2,3 BL U 4) » 5, TSHIEMEIZEKFIRER RV
E D feedback LN T HHFICEI(HD
T3 {, HHM TSH HHRICERT 2 L& X
L,

ZZT, TSH REDET.2 b6 FRELY B
LRICT B0, LEHICERIER X 7L, ([(HRE
ETREICHY, MITEEOE(LE D myocar-

31 % 12 5 (1994)

dial infarction (MI) \CHI3K$ % CHF #&, £h
SEfEbZwv AP BEE ORIT TSH BiiE* HLEk
L7 (Fig.5 B X U Table1). TSH iBEEIZIETH
BMICHEINEEE oo Lidv 2, CHF
EECTOMK TSH BIRARIE AP B TOZ I L
HEICEHETH 7. TRH-TSH RHFEHO Pix
 neuropeptide X hormone D5 % 51T 5 T &
X, § T2, oI ER T p020-20 0 —
75, CHF 3 X UF AMI i3 h AR A AR N - 0
ZALEGIERITIESHON TS0, [MfT
BREOEFIIAKIIIKE Lostress E L D05
TH»b5H. FOHRT, TRH-TSH RIZx LINHIAY
WAER T % & s 2TV B S-hydroxytryptamine
(5HT), dopamine, somatostatine <¥%%~20 A3 TSH
i % FHIE L, TSH KT low TSH syndrome
ERRLIcVW—%FET HABFES R S N

13 & A EMATENREICRE D% AP BEIZIE low
TSHBIZIZE AR LN Lo 7.

L2 Ladst, (LAEFEZMED AMIEEEfED
Ze\ AP BEE ORI IE TSH #EE 35 X UMK TSH #1
RERICHKIFHEBEEZER o7, BALDOD
AR THHBEMOAEAYEELOOLED
.

AMI BEIZBWTC, B X 2HEEEDOIAD
DFEFEDS TSH AEIZ B S LB DB IDOV TR
L 7. CPK max b » CLHEEIEDE S DR
=L L 722 TSH fiiiZ CPK max & O B2 B O
Bfe % /R L7 (Fig.6). T72, BROZ L4
5, {K TSH £ T® CPK max DFHEX Hit T
£, #HUIIEH TSH BT CPK max OFHfELC
WLEBICBETH -7z, ZORMIZ, TSH &
EVHEREOYL ) ORBEO—BIEL 20155 2
EERRMEL .

AMI B, [ interleukin-6 (IL-6) {2’ LR 3 %
LD XN T VA IL-6, interleukin-1 (IL-1)
3 & U tumor necrosis factor a (TNF a) & TRH 43
#P# B X UF somatostatine (TSH 50 K +) 5
WIEERZ2HE2LELRTE N, TSH B %
BTS2 LIChD. IL-6 DAL LT, EEk
WZ3INY A FEFE D cytokine DL, KRIZH LA
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IENR TR WAS, TRH-TSH RIEHT 240
Db ERDNL. LHEREZ DL DY, IL-6 D
L9, PR, MWK MEER 7 SRR
LgaEEHRB L, #E£L LT, MY hormone
R 2L S AEA R S, SHKOMELE
LT, BERE.

Z @ low TSH syndrome %% CHF % IHD L4} o
FRREIZ B\ T b MATENE O E ALKy ALK 55T H°
HELHEL, FRINZHPENIIOVTE, 4
%, I xEO\WHY, B, Boblen H D
L 7= nonthyroidal illness Ti%, TSH f1%1E % &5
RT3,

TSH fliix FT, flid %\ & FT, i & MM %
&G ots. LHL&EMS, K TSH FIsAR
BEETH o /- CHFEF CIMKFT, BB & K FT,
BIRERPAPHTOZNIIHLEETH), =
D A& M TSH 53 WK T 25 low Ts syndrome
& % & low Ty syndrome (C5 L TWABZ LD
AETHELEEZ TS,

CHF Bf & AP B¥RIIC, FT, OFHEICIIHEA
BdHY, FT,OFHEI e h o7, REOEIE
BELZ)E U 72 catecholamine X° cortisol O % 8 0 % /1>
¥, H4%%, deiodinase DIEMER T, O IFIE~D
transport & fHE$ % FFAM F DI L N DAL
AALT, TiD b Ty dDHWIE T D conversion
WKRELLLL, EHEMIE, FLAEIZOA,
HMEZ STkt Bbhr.

AMI FEFE T2 T TSH 2 REREAIIZ LT 5
EPHRE SN TV L2 KR TIZABRERXZRD
R—RHICBVTOA TSH BELHIE LIl L
ol Ak, TSH 2HERHICEIZ L, [ER
\Z neuropeptide, amine, cytokine F % BlET 5 Z &
(20, IHD % CHF D EFERFIZ BT 2 MR
MR FD interaction, JRHAEE DGR E B S 2012
L, 2OBAKRNERLFMTE LS.

ASRIOHED S, EAEFITIE TSH WA ED
FRENHOT, TRIEICBURZEEEEIZLD
TSHRIENFELTHELEERD.

V. #& B

LEREESE* 1 ) CHF B & UESED AMI D5 FE
T, MATENAED BALEEDHEARAND stress & 72 o
THl &k 2 PR AREERFoZL, £
72, AMI OIFRETIX, LAEIEMEEE Db DI
£ % cytokine % ED¥EM, T 5, TRH-TSH
FATK L CHIHIIER L, TSH REDIKT
“low TSH syndrome” % 556 2 #7050 &
nr.
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Summary

Low Serum TSH Levels in Patients with Emergent Conditions Due to
Ischemic Heart Disease or Congestive Heart Failure

Chizuko KawaraBayasHr*, Yasuko NisHio0EDA** and Tsunehiko NISHIMURA*

*Department of Radiology, ** Department of Internal Medicine, National Cardiovascular Center

We investigated the pathophysiological and clinical
significance of thyroid stimulating hormone (TSH)
levels in patients within 4 days after onset of ischemic
heart disease (IHD) or aggravation of congestive heart
failure (CHF) due to myocardial infarction. We
classified patients into 3 groups:

1) angina pectoris (AP) group {n=66, 62 years
(Mean)}, 2) acute myocardial infarction (AMI) group
(n=58, 65 years) and 3) CHF group (n =16, 68 years).

Soon after admission, blood samples were obtained
to measure TSH by the IRMA method. Blood samples
for creatine phosphokinase (CPK) were obtained
every 3 hours. All patients showed TSH levels that
were normal or below normal. Those in whom TSH

levels were below normal, were defined as “low TSH”
patients. The incidence of low TSH patients in the
CHF group (31.3%) was significantly higher (p<
0.05) than that in the AP group (4.5%). In the AMI
group, plasma CPK activity of 5037+ 1102 U/l (Mean
+SEM) in low TSH patients were significantly higher
(p<<0.05) than that of 19311255 U/l in patients with
normal TSH levels.

These results indicate that in patients with extensive
myocardial cell damage, “low TSH” frequently
develops during emergency.

Key words: Thyroid stimulating hormone,
Creatine phosphokinase, Ischemic heart disease,
Congestive heart failure.
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