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It has been suggested that oxygen toxicity due to Hyperbaric Oxygen Therapy (HBO)is caused by
increased Reactive Oxygen Species (ROS). Electron Spin Resonance (ESR)is the gold standard for
detecting ROS, but their detection is difficult because of their very short lifetimes. Thus we evaluated
changes in oxidative stress and antioxidant power, as they are more easily detectable, in humans after a
single exposure to HBO. Twelve healthy volunteers were exposed to the U.S. Navy Treatment Table 6
(TT6). Venous blood samples were taken to measure Reactive Oxygen Metabolites (ROM)and
Biological Antioxidant Potential (BAP), as indices of oxidative stress and antioxidant power before
HBO, immediately after HBO, and then on Days 1, 3, and 7. ROM significantly increased by 6.2%,
compared with the pre-exposure value, immediately after HBO (P <0.05), and then decreased by 6.8%
on Day 1 compared with that of pre-exposure (P <0.05). BAP increased non-significantly by 4.8%
immediately after exposure, and returned to the baseline pre-exposure level after that. Although oxidative
stress increased immediately after a single exposure to TT6, antioxidants might be mobilized at the same
time by a defense reaction to protect the body against ROS. These data suggested that any increase in
ROS after HBO will be eliminated by Day 1.

) Hyperbaric oxygen therapy (HBO), Reactive oxygen species (ROS), Oxidative stress,
Antioxidants, Oxygen toxicity
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Table 1. Changes in Reactive Oxygen Metabolites (ROM) and Biological Antioxidant Potential (BAP)

in 12 subjects after a single HBO exposure to TT6

ROM (CARR. U) BAP (u mol/1)
Before HBO 300 = 16 2465 + 86
Immediately after HBO 319+ 17" 2584 * 61
Day 1 280 £ 19* 2518 + 58
Day 3 293 £ 19 2435 * 47
Day 7 288 + 17 2514 £ 76
Optimal value <300 >2200

mean=SE. n=12, One-way Repeated-Measures ANOVA followed by Dunnett's test

* P <005 vs. Before HBO

2800
350 * 2700
5 % * = ™
g 300 E
S 3 2500
2 3
o] 2400
%250 -
2300
Oﬂv . . 3 0? ; -
Before Immediately Day 1 Day 3 Day 7 Before Immediately Day1 Day3 Day7
after after
Fig. 1 Change in Reactive Oxygen Metabolites (ROM) Fig. 2 Change in Biological Antioxidant Potential (BAP)
after HBO after HBO
mean *SE., n=12, One-way Repeated-Measures mean=*SE., n=12, One-way Repeated-Measures
ANOVA followed by Dunnett's test. ANOVA followed by Dunnett's test.
* P < 0.05 vs. Before HBO There was no statistical significant difference in
the mean values.
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EBRFRELTIE, AEAFVBELRESELDICEMZpHASOBEBICAN, 10u | DNNYZF U NFT=L
YITIVERAL, 15 FELAEET 5. NEFUEVCETR TS Mgk A+ v EEMRA A L AL o T, BHL
TWALRFONVAF YRRV TFIIVAINEET N AF I NG I ANV HEEND, NNV ZF VNG T22L VI T3
iE, ROSICNM AEBILEN, TORBIIELTEY Z7OBATVCEALTER TS, ZuoRERLNaXVFFIF
WCEBERBIT 50T, ShESEBEEHNCED505 nm O R TRIEEEZEL 72 WERHOFIERIZUTOEITH %,

R-OOH + Fe*" — R-O* + Fe’* + OH"
R-O* + A-NH: — R-O- + [A-NH:"I
R-OOH + Fe’" — R-00* + Fe’* +H*
R-0O0* + A-NH: — R-O0- + [A-NH:"]*

R-O0H = bR~V F Y N4
R-O*=eFuatF Y FOT7IVaFI Vit

R-00* = eFuV+FIFoLru~Xv+F vk

ANH:; = NNYLZF VNG T2y ITIV(IRES VIE)
[A-NH:*]* = 270y VEREOBOLIFIVANAF IV (BGAAY)

BAPT Ab

EBRFHELTE, MEL0u | ZHALE SREF AT 7 VB REERBICRAL, 37C TS5 mHfRRSE, 566
BEHTXD505nm D & THOEEERMEL 720 WEFRHEOKERIIRDBEYTH L, BT OFISKXTLLEH IS Z LD
BHEHOBDICE, FNVFF AV RILDETHFA—NE, MiEFy 7", CYVEY, RBRRED D5,

FeCls + AT (#&fz) — FeCl; — AT ()
FeCl; + AT (f#fa) + BP(e-) — FeCl. + AT (¥fa) + BP

AT () = ®EOF+IT7VRE

FeCl; = HIbHE 8k

FeCl; — AT (ffa) = LB SEF ATV BREOEGLALEY

BP(e-) = LB AV ERITT L (BT 252 5), PRILEZDOMTE ST
BP = BP (e-) DER{LL 7= KRB O ML 77

FeCl,= BP(e-) DBECICX->THRON LS8k
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