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Abstract

Near infrared spectroscopy (NIRS) has been frequently used to assess intra-muscular oxygenation past
few decades. In recent years, refinement of NIRS hardware and algorithms used to convert changes in
optical absorption to changes in concentration improved the validity of oxygenated haemoglobin (HbO,),
deoxyhaemoglobin (Hb), myoglobin (Mb) and the oxidised copper compound of cytochrome aas, (cyt
aaz) measurements. Subsequently, the use of NIRS to study the muscle oxygenation profiles during
various types of exercise and to monitor differences in oxygenation levels in patients under various
pathological conditions is being increased. It would be thought-provoking to combine future muscle
studies with MRS and/or electromyography techniques to improve the understanding of intramuscular
oxygenation.
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INSANLARDA EGZERSIZ SIRASINDA KAS iCi OKSiJENLENMENIN DEGERLEN-
DIRILMESI

Ozet

Gegtigimiz birka¢ on-yildan beri kas-i¢i oksijenlenmeyi degerlendirmede “near infrared spektroscopy”
(NIRS) yontemi siklikla kullanilmaktadir. Son yillarda NIRS cihazlarimin ve bunlarda kullanilan optik
absorbsiyon degisikliklerini konsantrasyon farklarina ¢eviren algoritmalarin gittikce gelismesi
oksijenlenmis hemoglobin (HbO,), oksijensiz hemoglobin (Hb), miyoglobin (Mb) ve okside bakir bilesigi
olan sitoktom aas, (cyt aag) Olciimlerinin giivenilirligini arttirmistir. Boylece NIRS farkli egzersiz
tiplerinde kas i¢i oksijenlenme profillerini ortaya koymanin yani sira degisik patolojik bozukluklar1 olan
hastalarda oksijenlenme diizeylerini gozlemede kullanilmasi giderek artmaktadir. Gelecekteki kas
caligmalarinda NIRS ile beraber MRS veya elektromiyografi tekniklerini birlestirmek kas ici
oksijenlenmenin anlagilmasini gelistirmede yeni garpici diisiincelerin olugmasina yol agabilir.
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Introduction

In human body, muscle cell is a the leading oxygen
consumer during aerobic energy production process
1.e. oxidative metabolism. The extraction of O, from
blood by muscle cells and the blood flow dictate the
rate of O, utilization (QO0,). Near infrared spectro-
photometry (NIRS) provides a relatively new
technology capable of continuous non-invasive
monitoring of changes in tissue (O, stores and O,
availability at the cellular level) (Piantadosi et al.,
1986; Hampson et al., 1987; Jobsis-Vanderviliet et
al., 1988). It works on the fact that biological tissues
are relatively transparent to light of the near infra-

red region of the spectrum (wavelength between
700-1000 nm) and therefore NIRS can be used to
measure muscle oxygenation up to 8 cm of tissue
(Wilson et al., 1989; Chance et al., 1992). Light in
the visible region (wavelength between 450-700nm),
on the other hand, is strongly absorbed in tissue and
therefore fails to penetrate more than approximately
1 cm of tissue.

In biological tissues, there are compounds
whose absorption of light is oxygenation-status
dependent. Such compounds in muscle tissue are
oxygenated haemoglobin (HbO,), deoxyhaemo-
globin (Hb), myoglobin (Mb) and the oxidised
copper compound of cytochrome aas, (cyt aas, the















