Journal of Cardiology 22: 219-225, 1992

FRIRBERE TEE B E T Cardiac and plasma
o ?iﬁiﬁﬂiﬁﬁﬁfﬁm%ﬁ LIiH  catecholamine response
NT 27 1Y REORBE to dynamic exercise in

hyperthyroidism

A Fz Hideyuki KITAMURA
= " Tohru KINUGAWA
#HHE Bz Hiroyuki MIYAKODA
KE FE Kazuhide OGINO
EH % Akira TOMOKUNI
IR Ei7 Makoto SAITO
BA)IIHi— Jun-ichi HASEGAWA
INMA " Hiroshi KOTAKE
B #wA Hiroto MASHIBA

Summary

To investigate cardiac and sympathoadrenal responses to dynamic exercise, heart rate, systolic
blood pressure, serial plasma norepinephrine (NE) and epinephrine (E) concentrations during multi-
stage treadmill exercise were measured in 24 hyperthyroid patients (mean age; 42+16) and 24 age-sex
matched control subjects. Eleven patients were re-examined in the euthyroid state after antithyroid
therapy. Exercise duration was shorter in patient with hyperthyroidism. Also, the heart rates and
systolic blood pressures at rest and in the early stage of exercise were significantly higher in hyper-
thyroidism. NE at rest (normal vs hyperthyroid: 124410 vs 80+7 pg/ml, p<0.01) and NE at peak
exercise (475438 vs 310+38 pg/ml, p<0.01) were lower in hyperthyroidism. E at rest (2242 vs 29
+4 pg/ml, n.s.) did not differ, however, E during the first stage of exercise (30+3 vs 69412 pg/ml,
p<0.01) was higher in hyperthyroidism. Re-examination for the euthyroid state revealed the decreases
in the heart rates and systolic blood pressures at rest and in the early stage of exercise, and the nor-
malization of the NE and E response. Thus, patients with hyperthyroidism was in the hyperdynamic
cardiac state at rest and during dynamic exercise, which was accounted for by decreased sympathetic
nervous activity and increased adrenomedullary responses. These modifications of sympathoadrenal
response seemed reversible when patients were controlled by antithyroid therapy.
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Table 1.

RNe FyEelrshi BRIRERETTEERE
OuER) 24 & (B 94, & 154, FEHER
2+165%) &, HBIVERZISSEBEE
(BEHRE) 24 4 % 35 & Uiz JUERE 24 4 11
Bz, FRREFRE 2 X ) FRBEESIER L
L7z Ric TH AR Lz (Table1).
yl =

1. EBHEHHR

{E1E Bruce ric X 2HHEKAT Ly FI
REREWT L. BELRZHFELER, mMEEE
=4#—L, EEFIEEEZESL, TRESZoD
HREIER, S5 TFRERLHED 85% BhEs
XU stage V & T GEBIRFRE 154) & L.

2. m#EHFa5VBEANTE

RHEML, EBF £ stage oK T, EHKT
B, BLUSHtkic, FHIREES X iz
fiievy, M/ rzex7y (NE), =iz
y v (E) #E % HPLC-THI iz clE L.
3. sErpmies

HEFHEREZE OBt ic i1, unpaired Stu-

Study subjects

n Sex (M: F)

Normal 24 9:15
Hyperthyroidism 24 9:15
Euthyroidism 11 4:7

40+14 (19-64)

Age Free Tg* (pg/ml) Free T ** (ng/dl)
42+16 (16-69)
42+16 (19-71) 13.4+£6.9 5.6+3.3
3.9+1.7 1.1+0.4

Values are means=+SD.
Normal range: *=2.2-5.2, **=0.70-1.96.

Table 2. Exercise duration and reasons for termination

Exercise Reasons for termination (No. of subjects)
duration (min)
(mean+SD) Target heart rate Finish of stage V Symptoms
Normal 11.942.9— l - 17/24 5/24 2/24
Hyperthyroidism 6.8+2.7= *x 21/24 0/24 3/24
Euthyroidism 9.0+2. 5—[ — 10/11 0/11 1/11

* p<0.05, ** p<0.01.
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Fig. 1. Changes in heart rate and systolic
blood pressure in response to exercise in pa-
tients with hyperthyroidism (solid line) and nor-
mal subjects (dashed line).

P5=35 min after exercise

Values are means+SE. * p<0.05, ** p<0.01.
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Fig. 2. Changes in plasma norepinephrine and
epinephrine concentrations in response to exer-
cise in patients with hyperthyroidism (solid line)
and normal subjects (dashed line).
Values are means+SE. * p<0.05, ** p<0.01.

—221 —



ewn K, B, @

7 pg/ml, p<0.01) 5% L7=. NE 38— s 8%
(475+38 vs 310+38 pg/ml, p<0.01), ESHE %
(573+59 vs 393+59 pg/ml, p<0.05) izHBWT b
TLEHCERICEMEEZ R L. E o 22+
2 vs 29+4pg/ml, ns.) KEFEDT, EBRIC
BeEE LTRIENKRTH D, i stage ] 30+
3 vs 6912 pg/ml, p<0.01) i BV THEICHIE
%5k L7c (Fig.2).

HEART RATE (beats/min)
@
e

o
—

(-]

REST I L} n PEAK POST PS5

- -
~ -]
o o

'
)
1
1
1
\
\
\
\
\
b
-

. ™ 3
3 8 8

-
(23
hd

120

SYSTOLIC BLOOD PRESSURE (mmHg)

REST | [} m PEAK POST PS5
EXERCISE STAGE

Fig. 3. Comparison of changes in heart rate and
systolic blood pressure between hyperthyroid
(dashed line) and euthyroid patients (solid line)
during exercise.

Values are means+SE. * p<0.05, ** p<0.01.
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Fig. 4. Comparison of changes in plasma nor-

epinephrine and epinephrine concentrations be-

tween hyperthyroid (solid line) and euthyroid

patients (dashed line) during exercise.
Values are means+SE. * p<0.05, ** p<0.01.
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Fig. 5. Changes in plasma norepinephrine and
epinephrine concentrations in response to exer-
cise in euthyroid patients (solid line) and normal
subjects (dashed line).

Values are means+SE.
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