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Changes in trace element balances in the Breath of Hypertensives
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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. Of 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 this article, trace element balances in the breath are discussed with a focus on a hypertension.

In a complication of hypertension and lung disease, increases in percentage of K, and Br, and decreases in per-
centage of S, Al, Zn, and I were observed. In a complication of hypertension and diabetes, increases in percentage
of K, and Mn and decreases in percentage of Al, and I were observed. In a complication of hypertension and heart
desease, increases in percentage of K, and Mn and decreases in percentage of Al, and Zn were observed. In a
essential hypertension, increases in percentage of K, and Mg and decreases in percentage of Na, Al, Cr, Se, and I
were observed. Especially in a hypertension, an increase in K and a decrease in Na in the breath were observed.
This indicates that the metabolism of Na/K in the lung is disorder.

These results revealed that the excretion of trace elements ito the breath changed significantly and spesifically
depending on morbid state. The excretion mechanism of the specific trace elements such as Na/K into the breath
are now under investigation.
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Fig. 1 A classification of various kinds of diseases.
A: hypertension, B:lung diseases, C: diabetes, D: heart diseases,
E: liver diseases, F: Cerebral vascular diseases. G: complication of A and B,
H: complication of A and C, I: complication of A and D, J: complication of C and E,
K: complication of D and F, N: normal state
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Fig. 2 Trace elements balances in the breath of various kinds of diseases.
A: hypertension, B: lung diseases, C: diabetes, D: heart diseases,
E: liver diseases, F: Cerebral vascular diseases. G: complication of A and B,
H: complication of A and C, I complication of A and D,
J: complication of C and E, K: complication of D and F, N: normal state
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Table 1 Element balance in the breath of hypertensives.

Element balance (%)

Trace elements

Control (n = 23) Hypertensive (n = 44)
Na 4525 £ 6.08 2441 £ 505%**
K 1.38 = 526 1367 + 1248%**
Ca N.D. 0.08 = 045
Mg 0.66 £ 154 132 = 4.46
Sc 0.15 = 021 N.D.
Cr 077 = 062 0.39 £ 0.31***
Fe N.D. 385 = 7.64
Co N.D. 001 £ 001
Zn N.D. 0.14 = 040
Al 051 = 0.19 0.26 + 0,09 ***
Se 0.29 = 0.24 017 = 0.24
Cl 4976 + 584 4989 = 741
Br 102 = 004 1.16 + 0.28
I 0.10 = 001 002 + 0.03***

Those marked with asterisks differ significantly (Student’t test) from the
corresponding control value: *p < 0.05, **p < 0.01, ***p; < 0.001
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Table 2 Blood pressure and concentration of electrolytes in the serum of essential hypertensives.

Max.press. Min.press. Na K Cl Ca P Na/K

Hypertensive  Mean 155.76 85.06 141.6 3.929 109.8 9.281 3.131 36.040
(n = 44) +SD. %1144 + 448 +23 + 0.244 + 39 + 0405 + 0622 + 0927

Control Mean. 111.05 68.20 1408 3.880 101.5 9.520 3635 36.289
(n = 23) +=SD.  £1042 + 9.05 + 15 + 0473 18 + 0293 +£0516 + 0319
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Table 3 Drugs administered to hypertensives

Commercial name

General name

Antiarrhythmic drugs

Carvisken Pindolol
Anti-angina pectoris drugs

Frandol Isosorbide dinitrate

Nitroderm Nitroglycerin

Herbesser Diltiazem hydrochloride

Vasolan Verapamil hydrochloride

Adalat L Nifedipine

Atenerate Nifedipine

Perdipine Nifedipine hydrochloride
Cerebral vasodilators

Calan Vinpocetine

Avan Idebenone

Elen Indeloxazine hydrochloride
Antihypertensive drugs

Carvisken R Pindolol

Aldomet Methyldopa

Estulic Guanfacine hydrochloride
Antidiuretic drugs

Normonal Tripamide

Almatol Spironolactone
Hyperlipemia drugs

Mevalotin Pravastatin sodium
Anticoagulants

Piclodin Ticlopidine hydrochloride
Antiparkinsonism drugs

Amazolon Amantadine hydrochloride
Antianxiety drugs

Serenal Oxazolam
Hypnotics & Sedatives

Lendormin Brotizolam
Hyperuricemia drugs

Urinorm Benzbromarone
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