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Table 1. Neutron activation analysis of breath samples(short half-life group)

Procedure Nuclide Half-life Gamma-rays(keV) Detection limit(ug)

1 min irradiation 128 1 25.0 min 442.9 0.002

2-5 min cooling 80 Br 17.6 616.2, 665.6 0.18

200 sec counting 27 Mg 9.45 843.8, 1014.4 0.4

(4096 ch PHA, 56 Mn 154.8 846.6, 1811.2 0.003

1 kev/ch) 66 Cu 5.1 1039.0 0.09

52 V 3.26 1434.2 0.008
38 Cl 37.3 1624.7, 2167.6 0.4
28 Al 2.31 1778.9 0.002
49 Ca 8.8 3084.4 1.7
37 S 5.06 3102.4 50

Table 2. Neutron activation

analysis of breath samples(middle and long-life group)

Procedure Nuclide Half-life Gamma-rays(keV) Detection limit(ug)
60 min irradiation 198 Au 64.8 min 411.8 0.00006
36 hrs cooling 76 As 26.5 599.1 0.0008
300 sec counting 24 Na 15.0 1368.6 0.02
(2000 ch PHA, 42 K 12.5 1524.7 0.1
1 kev/ch)
30 days cooling 75 Se 121 day 264.6 0.02
10000 sec counting 203 Hg 46.9 279.1 0.07
(2000 ch PHA, 51 Cr 27.8 320 0.01
1 kev/ch) 110m Ag 252.4 657.7, 884.7 0.05
59 Fe 45.1 1098.6, 1291.6 1.0
65 Zn 245 1115.4 1.4
60 Co 1913 1173.1, 1332.5 0.002
124 Sb 60.2 1691 0.02
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Fig. 1. A classification of various diseases.
A:hypertension, B:lung diseases, C:diabetes,
D:heart diseases, L:liver diseases,
F:cerebral vascular diseases.
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Fig. 2. Trace element balances in the breath of various kinds of diseases
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Table 3. Element balance in the breath of hypertensive

Element Balance (%)

Trace Elements

Control(n=23) Hypertensive(n=44)

Na 45.25 *+ 6.08 24.41 £ 5.05 *=*
K 1.38 + 5.26 13.67 +12.48 »°~
Ca N.D. 0.08 * 0.45

Mg 0.66 + 1.54 1.32 = 4.46

Sc 0.15 + 0.21 N. D.

Cr 0.77 * 0.62 0.39 + 0.21 ===
Fe N.D. 3.85 + 7.64

Co N.D. 0.01 = 0.01

Zn N.D. 0.14 * 0.40

Al 0.51 * 0.19 0.26 = 0.09 °°*
Se 0.29 * 0.24 0.17 + 0.24

1 49.76 *+ 5.84 49.89 + 7,41

Br 1.02 = 0.04 1.16 £ 0.28

I 0.10 * 0.01 0.02 = 0.03 »=*

Those marked with asterisks differ significantly (Student’s t test)
from the corresponding control value: *p>0.05, >*p>0.01, ===p>0.001.
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Trace Elements in the Breath and Morbid State

Yasuaki Arakawa
Department of Hygiene & Preventive Medicine
Faculty of Health Sciences

The University of Shizuoka

Summary

To investigate the relationship between trace elements in the breath and
morbid state, the element balances in the breath of various kind of patients were
analyzed by using a thermal neutron activation analysis method. O0f 22 elements,
16 elements such as Cl, Br, I, Na, K, Ca, Mg, Al, Mn, Zn, S, Fe, Co, Cr, V and Sc
were found in the breath. In lung diseases, a significant increase in percentage
of Fe and decreases in percentage of Na, Al, Zn were observed. In diabetes,
increases in percentage of Ca, V and a decrease in percentage of Zn were observed.
In cerebral vascular diseases, increases in percentage of Cl, Na and decreases
in percentage of Zn, Ca, S were observed. In hypertensive lung diseases,
increases in percentage of K, Br and decreases in percentage of S, Al, Zn, I were
observed. In hypertensive diabetes increases in percentage of K, Mn and
decreases in percentage of Al, I were observed. In hypertensive heart diseases,
increases in percentage of K, Mn and decreases in percentage of Al, Zn were
observed. In a complication of diabetes and liver diseases, increases in
percentage of Na, Zn, Cr, Co, I, Mn and a decrease in percentage of S were
observed. In a complication of cerebral vascular diseases and heart diseases,
increases in percentage of S, Mn and decreases in percentage of Cl, Ca, I were
observed.

These results revealed that the excretion of trace elements into the breath
changed significantly and specifically depending on morbid state. The excretion
mechanism of the specific trace elements into the breath are now under

investigation.
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