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Pretreatment of Hyperbaric Oxygenation Increases the Activities of Myocardial Antioxidant
Enzymes and Protects the Ischemia-Reperfusion Injury of the Heart. Dong Jin Oh', Young-hoon
Kim, Chan-hyung Kim, Jong-wan Park, and Myung-suk Kim 'Department of Internal Medicine, Gangdong Sacred
Heart Hospital, College of Medicine, Hallym University; Department of Pharmacology, College of Medicine, Seoul National
University, Seoul 110—799, Korea

Myocardial ischemia-reperfusion injury is known to be mediated by reactive oxygen species. The myocardial
cell is equipped with endogenous antioxidant defensive system which can be adaptively stimulated by various
oxidative stress. It is postulated that an increased oxygen partial pressure induced by hyperbaric oxygenation
impose an oxidative stress on the cells, resulting alterations in the endogenous antioxidant system. In this study
we investigated the effect of hyperbaric oxygenation on the activities of myocardial antioxidant enzymes and
observed whether the hyperbaric oxygenation could protect the ischemia-reperfusion injury of heart. Rats or rabbits
were pretreated with hyperbaric oxygenation(2~3 atm O,/1~3 hrs/1~10 days). The changes in activities of
major antioxidant enzymes(superoxide dismutase, catalase, glutathione peroxidase, glutathione reductase,
glucose-6-phasphate dehydrogenase), functional recovery and infarct size were observed in the experimentally
induced ischemia-reperfused hearts. In the hearts isolated from rats pretreated with 2 atm O/1~2 hrs for 5
days, the functional recovery after reperfusion(20 min) following global ischemia(25 min) was significantly increased
without any observable oxygen toxicity. Lactate dehydrogenase release was also significantly reduced in this
hyperbaric oxygenated rat hearts. In in vivo regional ischemia(30 min) model of rabbit hearts, pretreatment with
2 atm Oyf1 hr for 5 days significantly limited the infarct size. Among the myocardial antioxidant enzymes of
rat hearts pretreated with the hyperbaric oxygenation, the activities of catalase, superoxide dismutase and
glucose-6-phosphatase dehydrogenase were increased, while those of glutathione peroxidase and reductase were
not changed. There were lethal cases in the groups of rats exposed to 3 atm O2~3 hrs for 5 days. A
lipid-peroxidation product, malondialdehyde was increased in brains and livers of the rats exposed to 2 atm
0,/2~3 hrs/S days and 3 atm O/l hr/Sdays. The present results suggest that the pretreatment of hyperbaric
oxygenation can protect the post-ischemic reperfused hearts in association with a stimulation of the activities
of myocardial antioxidant defensive enzymes, and that the hyperbaric oxygenation of 2 atm O/l hr for 5 days
would be a safe condition which does not produce any oxygen toxicity.
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= WASAY sl g e Fa3 oJ3g &
ok w2t §E g SgART AEESE d XE
817] A o g A B4 E F3e ohofet g4t
3 259 Fort AR ARHQhH(Hess &
Manson, 1984; Jolly et al, 1984). 1&]i} o|2¥ 3FALg}
FZ2He ofu) it H o2 £4¢ e Aol s}
SE Kool Fobel, £8 BAYF A9 A
$92E okgo] Aol YA B % okl Bel 3
A E S AAU B2 27wl d4Fez
2IE 7Ids7] ol gk A wel YrH(Omar et
al, 1991).

EE AEAE W98 879 F43 Wi}l ulE &
EH2A Aol sl 247] 222 Wolsle 58S
Zr3 ek A7]Ho] (self-defence) 53 - 7Hel 3l 2pFo]
A Aol gz 3 I ATl H3E  JES 4AH
o, ol Aol HAE Bt A Y =& 4
Aol tisted WAS ZA gt o8l AW 59
9] gxlo] oju] gt 71 Aol et YehbeR] FAH LR
283 vhe gloy 2 RSl sl fEHE W
AA W EAE F7t shte 71Re]l & 5 gled
2} o A% tH(Meerson, 1991). o] 8432 7FAd ol FA s}
3 Lol 2 F 2 He] A kB3 Foisly] Kot 43
A 4 diste] WA e 2 Z3 gle A7e] 9
< YA o2 A AR §E B AFFER A3
Iz e dEo] A EE A 9irti(Yellon & Latchman,
1992). AAZE vt SH/ANBF(Ee AL/ AT
) 9 oekdt F79 AT 275 sl A3 AL
9 B4 F7b fEEI HE Ao g5l ¢E Al
t} & 32 717 SE/ARFE S AR Y
ARG FE A olA SOD 9 catalase@ Al o] F7He
ol AlgEE AAZY] HEF ARFA ASEL
o] 48t ¥yt ¢) o v (Hoshida et al, 1993; Kim
et al, 1994; Park., 1994), r=3l 31.2-2}=H(Currie et al, 1988;
Karmazyn et al, 1988; Liu et al, 1992), ¥tellglo}e] =4
(Bensard et al, 1990; Brown et al, 1989), TNF (Wong &
Goeddle, 1988) 3! IL-1(Nogae et al, 1995)% cytokine 12}
3L UV, X-ray(Oberley et al, 1987), A3} 3435 59| ook
g ALSHA AFFo] AR EALE SV AZde TEAE
AzEo] et

g wAe] dxpAQl AL A4 FFY] FHol
o} wheh A S B9lo) oidt A4 FF9] S vl
71949 Az AL AAAE = Jege 7HA
stol]l Y Ao 5 Edolv §4 A4S &4
oflA aghdd el E A= dl7t glon a3 A
£ dqid= B EE ch(ain, 1990). ¥ 29h4t4zol)

=
=]

ogt 23] XY ALEY St A Aagt]Ze
APE FRsla a7 Q8 A3 2B A S
T5 QlurKSterling et al, 1993). u}z}a] Aed =A9] 19}
Aa Ax = A 22 EGE o8 F okEL, B
o] A3ty E£AS F2 s HE-AB7 AR A= Al
ZEAE AR 7R E Qidh aey A3 AE
Hlrt AE S48 9o AER A3 347t okt
W 98T WA dhAks Wl AlAle] 84 SV =
FEAFOZA F& 5 o) 2 43 2B
o thsle] z71We] TEHE FRAAZ T gloelE o
ARt AF7AA HEA AR Aol JlojA kit
ol gk AFE= 7|3k uke} o] S AL
7 S7tehe B4 o] FoiA Aol dlF-o Q]
A ghakg}l wojAlAle] fEele WellA AEd AT
gk weba B Qe 43k =3 48 xdst
A e b A X = E &, aes 2t
AL Ax7E AR =22 A ELEY A FUHE F
ssla Y ARF ATEL 9 Js AE BAY
Rolgh= 7M & HAFs A st ol & Hsle 23
g E7)o) o8] 2719 st AE AXAE ¥ #E-A|
B}E 2o Aol A SOD, catalase, glutathione 48 &4
WA GAstaAES] 84 WistE H sl AlE
B g AZAM B9l 4 % T8 -
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AH)Z 200 g W29 34 Sprague-Dawley#] 215 A4
2, 29 iz 9 2ghdd AR FoZ Ul
o} 39t g2 F(A3-)L 371 371 19 13] 147H4
5497 Axsid e, ks AAX L 2714, 100%
A&E 19 13 1A7H02-1), 24] 7H02-2), 341 7HO02-3)4]
597F AXg F3 3719 LS 19 13] 14 7H03-1),
24 7H03-2), 3A17H03-3)4 597 AX & F el 1 27)
o A4E 19 13)d] 1/ 19, 59, 1087 X%
107 o2 Usgen, 7 9 6~12u}] 9 FE5 A
g3t 4 FollA EEY XAEE 3k o 9 7
ZA oA A& A3} A-E<Q] malondialdehyde(MDA) &
T2 Z7s]o](Ohkawa et al, 1979) AEEA o] g 1

ARe A58 F FA Lagendoriid g BF AXE of
Soto] WA HW-YRFELE FEe1D ABFA A
7% ¥Eg3 ALY &4 AELDH §2N)F B
shgick. w3 7 o] 4247 2504 SO, catalase,
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glutathione peroxidase, glutathione reductase, glucose-6-pho-
sphate dehydrogenase] 248 2 slict. aehita &
AX)9] invivo YL RIAAE HES] 3 A
o] A= A= 2 kg ]2 ¢4 New Zealand WhiteA) 7HE
g U273 AL AXRTo2 Rl 2t E
F9o] EESoE 2719k 100% AH&E 1Y 13] 17H4
597 AAX LAk vbA AA A F ANFste] A4S
2FAZ g BAE A YA E 308 T A
Aokt AJFAA in vivo FEHE-ANBFEYE FE
s ov, 64X 705 A A Este] T AT
A€ Ao

oY g

DM M x| A AAG F4 FES YA A
ol AY TES Y3 B 0058 £E2 A3
100% ALEEAIANZTE B7)E FUehed 2 3]
A 4EE ZAHAZ 2] F9 o AstdAaE AA
871 Slehod A AR Agkl £RE F F SEs
2o £52 gasd wEsle] §52 B4R BAA
A7 Bk L) R 2AT T 2bgel Fojetol
B 02719 22 #sgkeldch aghagdlele
ice packg Yol B 259 tI7]5 9 Aol E 3°C
o2 FAAR

HEMFO FE-MaFgsd ¥ MIs 5N IFE
sodium pentobarbital(30 mg/kg, LP)Z ulH A 7] F AFX
F sholA $22 Aekgch AR 43% F 34
Langendorff 54X o] dl5wg AAAIA de A7
2 A5yt BHFNHE 95% 0,~5% COE FEIA|7)
Krebs-Henseleit(K-H) 9-Z=-8-% (NaCl 118 mM, NaHCO3
272 mM, KCl 48 mM, MgSO; 1.2mM, KH,PO, 1 mM,
CaCl; 1.25 mM, Glucose 10 mM, pH 7.4)2 AH-&313 o,
80 Cm H;09] ¥4 g}Ho g 3’&%‘6‘]—1‘, AR LT 2 37°C
2 Qe SR o 152 5 D] 4715
o] Y F iy AYIE o} AR AAHHE
(global ischemia)2 258 9t G531 3 o] % t}A] 208
2 ABFART 7158 AXE Avtrol A%
243519} FAAgHe Lol latex balloong £k 20G
9] plastic catheterZ FHAAe AbQlsla ¢FEwEly]
(P23XLyol| A% F A2)7]|EA(Harvard)E o] &-3) A
2t olul GRHT A A4 ol
(LVEDP)o] 5 mmHg W&]7} ¥ X5 balloong SJ3A| A
th. FAA 27]9HLVESP) 2 o] 7] gke] Ho) el
244 MASHLYDP)A) Q952 ool 4715 A58
AZs gt HEE ARFA Ale AE HEA A
Fot vlasle] A7ls FAEES Frlslgde AXAd &

29} lactate dehydrogenase(LDH)8] $&& AZHE &4
o NEEZ 2Regch N F AVF 27 S¥D BF
N ubo} B4 24 ABE Ag3lgien, LDH S5
L UV-spectrophotometry i ol] 2Jsto] 278 3}31 ch(Berg-
meyer & Bemt, 1974).

In vivo AlEke) SE-HHFEd d BUTS S/ =
7 sodium pentobarbital(30 mg/kg, LV.)Z whH A7 F
o] L% F }ol| A 4th intercostal space -1 A NEFsled
AR AN = 2AATL AGE NG e HIA B
$Ee) ZANNEAE 4223 % 5~10mm U
oA ARG S A o3 A pallor %
akinesiaZ ¥l sttt 308 ¥ AEE Fol ARFE A
ot 4 AN U5 EAsAch AT 244 7l
E75 3 AANA A& &3 ¥ Langendorff F-73%]
o dZste] AW BAE AXAAt Al AR
9d BAEW BAE ohA] ZA sl 0.1% Evans blue
E5E7F BFAA A b AAE FFAH A
ojlo] 2~3 mm FA9 gk BHE HEUt F HH
o] 2AE =243 t}S triphenyl tetrazolium chloride(TTC)
£9(1% TTC in 20mM phosphate buffer, pH 8.5)o1] 30%
7t incubation(37°Cysted d s gict. dMe] stadl
7+ A& Fodsto] color slided A&E ohg AHFHA
(Evans blue non-staining area)$} ¥] A}%-$](TTC non-stain-
ing area)Z planimetrysti FAE AlZFstArt

yustas BT &3 AR2NE ) AR OGS
anll(voljwt) S-2F9] T8 H(30mM KCI, 1 mM EDTA,
10 mM potassium phosphate, pH 7.4)oll {3 Polytron
homogenizer$} &3} 22 £7| 5 o] &3] TR} o}
At g0 A FARE 10,000 gollA 1587 A4 Z=l7
3 AARE Holo] YA 49 AgE AE3
t}. 9lo] BE =2k 4°C o]slol|A] A|3sl3r}. Super-
oxide dismutase(SOD) A S epinephrineol] 4] adreno-
chrome 0. 2.8} A7}4A3+HE JAlste W& ol &ste] &
AstgdMisra & Fridovich, 1972). Catalase ¥4 =+
H,0, B84 wt sl = A4o) ok oxygen monitorZ &
R s} Karmazyns(1990)¢] vhy o 2 24319 ct. Gluta-
thione peroxidase(GSHPx) ¥4 =+ t-butyl hydroperoxide
2 7|42 A48 DelMaestro & McDonald(1985)2] HHy
o2 2339t} Glutathione reductase (GSSGRd) FA &=
% Goldberg & Spooner(1983)9] W& o] &-3te ZHA%
oJt}. Glucose-6-phosphate dehydrogenase(G6PDH)®] 24
X Deutsch(1983)¢] whol wel Z43}3ict.
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T3 7 AYF7 Zol9) §JAL Student’s two-tailed
unpaired t-test2Z 71 s}3 20 pgk 0.05¢0])3}Y o] $-9) s}
ohx B

e o}

AYMD WX R 9| k¥

ANz L2 FAI-DIAAE XA G
o} ofg] 2719 IR AE 5Y TG AAX Y nghA&
T F 2719F At 19 13] 14]7H02-1), 24| 7H02-2), 34]
7H02-3) 9 371¢} 4h4 19 13] 1A 7H03-1) FEA &
A7 YR H "vhE, 3719 Ak4 14 13 241 7H03-2)F
oA AYEE 12vle] F 4ule], 28] 3 341 7H03-3)F

Table 1. Fatality rate during the application of hyperbaric
oxygenation(for 5 days) in rats

Number  Number Fatality

Condition of Rats of Death  Rate(%)
Air 3atm 1 hydy @ 12 0 0
1 hjday 12 0 0
2 atm 2 hrjday 12 0 0
o 3 hr/day 12 0 0
2 1 hjday 12 0 0
3am 2 hrjday 12 4 33
3 hr/day 12 10 83

Table 2. Lipid peroxidation in brains and livers of rats treated
with hyperbaric oxygenation for 5 days

MDA®, nmole/g wet wt

Condition
Brain Liver

Control 14924120  171.4+13.0
Air 3 atm 1 hyday  1603%8.70  137.3+15.0
1 hr/day  179.1+380  1708+10.0
o, 2am 2hyday 27754360%  2092+13.0
g 3 hr/day  359.4%51.0+  263.0+32.0%
3atm 1 hrjday  315.6+24.0*  259.5+16.0%

=
[

A e 12ut2] F 10027} Adsle] 2+ 33%9) 83% 9]
2AA-EE B rH(Table 1). AA| 7] 03-270014 3¢}
A AX 293 444 247} 2ulel4], 0337 A & 3L
stk A2 294 3nta], 3YA)] Sual, 443} 594 7
7} 1mp2] 4 Agsldch X AE7E 9 0329 0333
AL AHTES o 9 7 =F oA AAFHASAE,
MDAE FA3lo] 434 =3 £42 2 &S0 39t
zF2 MDAY L 4=z T3 Aol & KolA| &gt
v} BT -5 02- 1704 & At =Tl 13|
MDAAAl 8] oJu]9lE F717F et 02-2, 023, ¥
03-1F-EolA & ¥ 9 7hzZ] EFoA] tzFel v]sle]
$-23 718 ¥ cH(Table 2). 3 MDAZ7HE Kol
ok 2714 Ak 19 13 1A 271(02-1) F AR 7|7}
S 5%l 1Y = 1048 HAAZ 73S 19 AT
ANAE o 8 7+z32] B5dA dlzFF Aol E HolX
okgkeh. ey 108 XX F-¢] 735 MDA o] ¥ =%
oA 2uj A Frtstelen] ZHzAA L FAF v
© YA F7kste Ade Ech(Table 3).

DM RS HEMT SE-HuUFCY B2AT

23 AEAA] JER5E)F AFFROP)A B4
Z7-9 AVl FEEL HY 9 F60%E K, 2
gz 3 EELS A4dzT B} ko FAH
FrAAL gisieh 3 mghA4 AX 9] 79 02-13)
022704 A7 3 8-Eo] o 93%3 A3 4=
aL, 02-3FollA = B4 ZFS S| 5-ER 7 %o
U EAIE F94 2 gigled, 03- 1704 & tzFE
238 Y& 3 BES B3vh(Fig 1). 27[ s A4/ 13]
A7+ 19, 59(02-1, 355 93%) W 10Q X2
TE F 193 108 HA)FL =zl vjsle] 3]5-Fo]
AL AXT) Zel7t AR TH10Y X x| T)(Fig. 2).

Table 3. Lipid peroxidation in brains and livers of rats
according to the duration of hyperbaric oxygenation

MDA®, nmole/g wet wt

Condition
Brain Liver
149.2+12.0 171.4+13.0
175.8+8.00 172.6 +13.0
179.1£38.0 170.8+10.0
209.0£9.0* 179.2+10.0

* malondialdehyde, a lipid peroxidation, *: p <0.05 vs control

*: malondialdehyde, a lipid peroxidation, *: p <0.05 vs control
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Fig. 1. Functional recovery in the ischemic-reperfused hearts
isolated from hyperbaric oxygenated rats. As for the cardiac
functional index, the product of left ventricular developed
pressure multiplied by heart rate was calculated, and was
expressed as a percent of the preischemic value. Hyperbaric
oxygenation was applied for 5 days under the various
conditions. A3-1: Air 3 atm-1 hr/day, O2-1: O, 2 atm-1 hr/day,
02-2: Oz 2 atm-2 hr/day, 02-3: O; 2 atm-3 hr/day, O3-1:
0. 3 atm-1 hr/day. *: p<0.05 vs control.
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Fig. 2. Functional recovery in the ischemic-reperfused hearts
according to the duration of hyperbaric oxygenation. Hearts
were isolated from rats treated with hyperbaric oxygen under
the conditions of 2 atm-1hr/day for 1, 5 and 10 days. Cardiac
functional indexes were measured as same as in Fig. 1. *:
p<0.05 vs control.
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Fig. 3. Left ventricular end-diastolic pressure(LVEDP) of the
ischemic-reperfused hearts isolated from the hyperbaric
oxygenated rats. The conditions of hyperbaric oxygenation
were as same as in Fig. 1.

80
® control *
70 4 ® 1day
A 5days
60 4 v 10days
T 50 -
£
T 40+
o)
430 A
pa )
20
104 %
0 5§ S T T T !

T
0 25 30 35 40 45

ischemia reperfusion
Fig. 4. Left ventricular end-diastolic pressure(LVEDP) of the
ischemic- reperfused hearts according to the duration of
hyperbaric oxygenation. Hyperbaric oxygenation was applied
for 1, 5 and 10 days under the condition of 2 atm-1hr/day.
*. p<0.05 vs control.

A 0|72 SHLVEDP)L: 18 ¥ AFF 270 &
A3 bt etrt A7t F el wig} X Zaste 3
B e Bed At 8 3ghdaT ARl
BAN2LT Aol & HolA] BehFig. 3). 12} 27]
o AH4/19 13] A4 19 B 1098 AAZollA = o]
ZFol ulste] 3] 5o 223} cHFig. 4). FPF AWF
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Fig. 5. Left ventricular end-diastolic pressure(LVEDP) of
globally ischemic(25min)-reperfused(20min) hearts isolated
from hyperbaric oxygenation are the same as in Fig. 1.

A LDH§E& A S8 ol F4% 2718 8l
A% gaRgh RN DN2T) ARF 2
7] S8t LDH§-4-S oF 03 Ufmin/g wet wio]9{eh. 315k
A AR 9 7% 02-1, 02-2 B 02-3F-5d|Al &= vz
23 vl v $AA vle AT LDHGZo| Fa
she Age Rgon, B 03-1FdAE iz 2 o
2 FgHkETol Hlse] FAeh e BlehTable
4). 2719 &N 18] 147 229 19, 59, 102 A
A 59 AXZol Blste] 19 % 109 A Zol4 LDHS:
Zol BAZo2 SIulglA Z7FseArkTable 3)

TR HAMR|O| oFt BMElES BT WE

SODe] AANzT FAEE 13.7 U/mg prote] 2.2
agf iz E Rl E viehllA] gighel. mhita
H XA 03-17-2] B4 =7} 17.0 Umg prote. & 5218 &
7He HQl 2ol o AXTElA & tHzell vlste] £
v Qe W3HE HolA] ghgkrl. Catalase A =+ B4H
ZF0l| A} 49.8 U/mg prote 2 3¢tz 9 03-13-3 = 2
o] & vhehlA] gigkont 02-1, 022 g 02-3F-EellA &
BF g #4 5 Z71E ¥k GSHPx9} GSSGRAS)
Az BAEE 247 1.2 Uimg prot #} 29.8 U/mg
protolglon] Methz I EE meHkE HAFSol
$o1% R4 WS el 2tk G6PDH BAE
= AANETE 549 U/mg protol] B]she] 03-170| 4]
6.95 U/mg prot2. 2 F-2J3 F715 HQl o]9]ol chE& &
£ FEoIAE W= AolE dehiA dste). B9
2719 4219 13 14704 19, 59, 109 AX D T5

Table 4. LDH release in the ischemic-reperfused hearts
isolated from the hyperbaric oxygenated rats’

Condition LDH’, U/min/g wet wt
Control 0.31+0.02
Air 3 atm 1 hr/day 0.30+0.02
1 hr/day 0.23+0.06
2 atm 2 hr/day 0.2510.04
0, 3 hr/day 0.20+0.01
3 atm 1 hr/day 0.36+0.05

a

: Isolated hearts were made globally ischemic for 25 min
and reperfused for 20 min. Rats were treated with hyperbaric
oxygenation under the various conditions for 5 days.

® . lactate dehydrogenase

Table 5. LDH release from the ischemic-reperfused rat hearts
according to the duration of hyperbaric oxygenation®

Condition LDHb, U/min/g wet wt
Control 0.31+£0.02
1 day 0.41+0.05*
?ﬁ/ ;\t‘y’" 5 days 0.23+0.06
10 days 0.46-£0.05*

% Isolated hearts were made globally ischemic for 25 min
and reperfused for 20 min.
® lactate dehydrogenase. *: p<0.05 vs control

2] 73 %- catalase A =7} BE FollA] t]=zoll vlsio] &
A Z71E B oy o & R4E9] g4 Eoll= #Hit
919l tH(Table 6).

IAA MR x| in vivo SiEEM BEEED}

Bzl RgE HFARWAE AHE0E) F A
(421705 ARl A S e AP RS A AT E
AZsldct 279 A8 AR 42 1600
+105 mg 7 666+ 151 mgo| ¢l ct. o]l vl 3l Lghik4 A
X @719 441D 13 1A 5T E AEF
9 ot ARG AR ALl 3 AAF97L
273198 mgo. B §A3| Zasigon, A4 AA o
AEF9 el et A9 v EE =Tl e F
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Table 6. Changes in the activities of myocardial antioxidant enzymes after treatment of hyperbaric oxygenation in rats

Enzyme, Ujmg protein®

Condition
SOD Catalase GSHPx GSSGRd G6PDH

Control 13.7+0.5 49.8+37 1.20+£0.11 29.8+2.3 549+0.37

Air 3 atm 1 hr/day, 5days 14009 45.1+£2.2 1.18+0.10 35.1+0.8 532£0.28
1 hr/day, ldays 16.0+04 779+12.7* 1.20£0.08 324127 6.13+0.21

I hr/day, 5days 15.1+1.1 78.9+16.0* 1.25+0.07 35.1£3.0 6.04£0.58

2 atm 1 hr/day,10days 149+0.8 75.5+9.2* 1.24+0.11 324+%44 6.47+0.83

o 2 hr/day, Sdays 13.8+£0.9 62.0-4.4% 1.22+0.07 30.6x3.7 5.52+0.64
2 3 hr/day, Sdays 163+1.4 81.0+5.0* 1.15+£0.09 33.7%24 6.05+0.37
3 atm 1 hr/day, Sdays 17.0£0.9*% 48.1+3.6 1.20+0.10 28.3%3.1 6.95+0.44*

SOD: superoxide dismutase, GSHPx: glutathione peroxidase, GSSGRd: glutathione reductase, G6PDH: glucose-6-phosphate
dehydrogenase

*: Mean+SEM of 6 experiments, *: p<0.05 vs control

Table 7. Myocardial infarct size after 30 min-LAD occlusion followed by 24 hr-reperfusion in the hearts isolated from hyperbaric
oxygenated rabbits

LV(mg) Inf(mg) RA(mg) IfLV(%)  RALV(%)  Inf/lRA(%)
Control 2950+244 6664151 1600+ 105 219439 55.4+4.9 4144102
Hyperbaric O, 3094+ 121 273+98%  1118+328 85+27%  351+87 23.8+33%

2 atm,lhr/day/5 days

LAD: left anterior descending artery, LV: left ventricular mass, Inf: infarct mass, RA: mass of risk area, " p<0.05 vs control

Ao Qe AT BcHTable 7). 7HA) o] et oleldt ALY 2HL EFe Fol 0}
2 Rol7} gl A9 A$ 28713 sollA A%

APkl A A 4~64] 70l B o] Yehtn
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