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Summary

In this study we assessed the roles of psychological factor in the etiology of coronary vasospasm
using the Cornell Medical Index (CMI), focusing attention on the relationship between stress and
serum magnesium (Mg). The study subjects consisted of 25 patients with variant angina (VA), 32
with old myocardial infarction without vasospasm (OMI), and 34 healthy men (controls). On a neurosis
-discriminative diagram of CMI, areas I and II were considered as normal and areas III and IV were
considered to be a neurotic disorder. The stress test included exercise and a quiz. Exercise test was
performed in 8 patients with VA, 6 with OMI, and 5 controls, and a quiz was given to 4
patients with VA. Plasma catecholamines [noradrenaline (NA), adrenaline (Ad), dopamine], aldo-
sterone, adrenocorticotropic hormone (ACTH) and serum electrolytes (Mg, Ca, Na, K, Cl) were meas-
ured before and after exposures to stress.

The following results were obtained: 1) Of the patients with VA, 40.0%, were categorized as area
ITI or IV, compared to 18.7%, of the patients with OMI, and 2.9%, of the control subjects. 2) Among
patients with VA, 64.0%, exhibited anxiety states compatible with a psychological disorder. 3) NA and
Ad were increased after exercise stress. 4) Serum Mg and Ca were also increased after exposure to
exercise stress in all groups, and the degrees of these changes were correlated to the exercise in-
tensity. The 9%,4Mg/%4NA ratio, a paramenter of the effect of catecholamine on the serum Mg,
was greater in patients with VA than in those with OMI and the controls. 5) After exposure to stress
using the quiz, serum Mg, Ca, NA, and Ad were also increased in patients with VA,

These results suggest that anxiety could constitute a contributing factor in developing VA, with
the greater increase in serum Mg being greater after exposure to stress, and may be responsible for the
deficiency of Mg in patients with VA,
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Fig. 1. Distribution of neurosis discriminative
diagram by the Cornell Medical Index.

Areas 1IT and IV were regarded as compatible with
neurotic disorder. In the VA group, 40.0% of pa-
tients belonged to IlI or IV area, as compared to
18.7% of patients with OMI, and 2.9%, of controls.

Abbreviations: VA=variant angina; OMI=old
myocardial infarction without vasospasm.

— 350 —



2 X AR oH e R, s 1 ANLE
RIERERE, ik [I 3ER Td 3 REMESHEN
B, fESR LT i o FTREME 233 WEE, SR
IV 3fRELHESh B LTSS LHE
HRE OREEMERER W 111 IV B 4 5601
VA tEZTholk.

2. BETIFARERDKE

Fig. 2 iz CMI o@fE X v ShBHED
AREROBD b B HEZRT. VA BETIEA
HET2RV&RHBHBHFIT 64% LERT, £
BREE, REREICbzhTh 4%, 8% OFlT
FanBrohizoiest L, OMI TRED izHL
31.3% oFx b b, RERKR & bPEpITHR
MBSz, HBHTINET IR OKFE
3.9% 1B LS, FEOARERICIEFAMN
Zbhkho i

3. BREOEHHBE

Uy FIAVEBARNRRO R 2 Table 1
IRT. RRIT 2RI TRES £7212 BYIh T,
Mg 0B EEME ST Blbiikme+ 346
EH LN, ol FEHREMEIZ VA, OM],
SMBEOBICEEZIA b 72, HBE
TRWERIC S o 7c. TR, FRUHER
E, &K double product {335t BEENSRE L E -
Iz

4. BHEMIROZHEEOEL

1) srEvEEE

EEAMN#%cosTFa5 Iy, ACTH, 71
Kz7wrofEikz Fig. 3 iwr4. NA o
(kB3 VA, OMI, R HBREAE + 619.7,1,002.1,

BEIMEDERN Mg L2 hL =

100} —
90} omI
] control

Fig. 2. Incidence of psychological disorders
in each group.

In the VA group, 649 of patients were in the state
of anger. In contrast, only 31.3% and 3.9% in the
OMI group and controls showed the state of anger.
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Table 1. Exercise tolerant capacity in each group

Item VA OMI Controls
Exercise duration (sec) 587.7+60.3 550.0+122.1 676.0+22.3
Max HR (beats/min) 171.0+£16.9 155.0+ 23.4 181.8+13.8
Max sBP (mmHg) 190.6+27.4 185.2+ 28.7 200.9+20.8
Max DP x10® (mmHg/min) 32.9+ 6.8 29.2+ 7.7 36.4+ 5.1

Abbreviations : sBP =systolic blood pressure; DP=double product. Others: see Fig. 1.
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NA : Noradrenaline

Ad : Adrenaline
Fig. 3. Changes in plasma noradrenaline, ad-
renaline, dopamine, aldosterone and adreno-
corticotropic hormone (ACTH).

Plasma noradrenaline, adrenaline, dopamine, aldo-
sterone, and ACTH were increased after exercise
stress. A strong correlation between the grade of exer-
cise stress and the changes in stress hormones was
recognized with noradrenaline and adrenaline.
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Fig. 4. Changes in serum Mg, Ca, Na, K and
Cl before and after exercise stress.

Serum Mg and Ca were increased after exercise
stress in all groups and there was a correlation be-
tween the degrees of changes and exercise intensity.
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Fig. 5. The value of %, 4Mg/% 4ANA in all groups.
The % 4Mg/%4NA ratio was higher in patients
with VA than in those with OMI and the controls.
NA =noradrenaline.
Other abbreviations: see Fig. 1.
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Fig. 6. Changes in electrolytes and stress hor-
mones after quiz stress in patients with VA.

After quiz stress, serum Mg, Ca, noradrenaline
(NA) and adrenaline (Ad) were all increased.
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