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allows the test subject to breath freely throughuthcand/or nose while simultaneously
reducing the risk of hyperventilation (see Fig. 1).

Results

The concentration of isoprene in healthy volunteisraround 100 ppb in mixed
expiratory exhaled breath [1]. During a challengegpegiment at an ergometer its
concentration increases ~3-fold (see Fig. 2). Stheealveolar ventilation increases during
pedalling at the ergometer by a factor ~5, the lalsa@oncentration of isopreruecreases
soon after having reached a peak concentration.

Fig. 2. Isoprene concentration (in ppb) during a challeagean ergometer of one healthy volunteer (75 W,
starting at 317 s, ending at 1213 s). Cardiac dupd alveolar ventilation (in ditmin) are shown. As
soon as the volunteers starts pedalling at theneetgr, the concentration of isoprene shows a hegg, p
with the concentration increasing ~3-fold. The @age in alveolar ventilation by a factor
of ~5 dilutes the amount of isoprene and therefeagls to adecrease in absolute concentration. The
maximum amount of isoprene excreted per minutels times the amount per minute at rest. The mean
amount of isoprene excreted during pedalling (is #xperiment) is ~3.2 times the amount per miratte
rest
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The production rate of isoprene has been estimase6.34umol/h/kg B.W., from
which 0.31umol/h/kg B.W. are metabolized [2]. Only 0.@&nol/h/kg B.W. isoprene are
exhaled unchanged (net isoprene production), arimaumo 5<10° mol/day for a 70 kg
person. Elimination through the lungs happens abrcentration of about 100 ppb [1],
corresponding to an alveolar concentration of ~btb (5.%10° mol/dn? at body
temperature). Considering an alveolar minute vaiiih flow of 5.25 drifmin [3], this
corresponds to ~4.0°mol of isoprene/day (~2x1.0°mol of isoprene per minute), which
is about 80% of the net isoprene production.

The maximum amount of isoprene excreted per minute (in the ergomexperiment
described in Fig. 2) is ~12 times the amount pemutei at rest. Thenean amount of
isoprene excreted during pedalling (in this experithis ~3.2 times the amount per minute
at rest.

With a partition coefficient of 0.75 between aréérblood and alveolar air [2], the
concentration of isoprene in arterial blood is mated as 3:210° mol/dn?. The
distribution constant between fat and blood in hasna ~82 [2]. Hence, in steady state the
concentration of isoprene in the fat compartmemtsismated to be 320" mol/dn¥. For
an arterial blood volume of 2.8 drj#] and fat tissue volume of 13.3 &if19% of B.W.),
the amount of isoprene in this compartments ismegdéd to be 1A410° mol
and 4.%10°° mol, respectively. Therefore in steady state tmewnt of isoprene in the fat
compartment is ~380 times the amount of isoprerieeararterial blood.

Discussion

Kinetic modeling and corresponding on-line detemtion of concentrations of
lipophilic compounds in exhaled breath is a neveriesting field of research, still in its
infancy. In the future it will be a powerful toobrf better understanding of the fate of
volatile compounds within the body.
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ANALIZAWYDECHU - OZNACZANIE ZAWARTO SCl
ZWI AZKOW LIPOFILOWYCH W ORGANIZMIE CZLOWIEKA

Abstrakt: Przedstawiono wgbne wyniki oznaczeniagtenia izoprenu w wydechu zdrowego cztowieka. Izopren
jest produktem ubocznym reakcji syntezy cholesterblo oznaczenia zastosowano metogbkcji przeniesienia
protonu przy wykorzystaniu spektrometrii mas (PTRM

Stowa kluczowe:analiza wydechu cziowieka, izopren, metoda reakmjzeniesienia protonu wraz ze
spektrometti mas (PTR-MS)
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