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| ABSTRACT |

The Study of Effect on Oxygen Chamber for Recovery of Muscular Fatigue

Su-Jeong Yool, Eun-Young Nam?, Hyeong-Jun Kim!
"Dept. of Obsterics and Gynecology, Oriental Medical Hospital, Se-Myung University
2Dept. of Korean Gynecology, College of Korean Medicine, Dong-Guk University

Objectives: This Study was designed to investigate the effect of Oxygen chamber
to recover muscle fatigue.

Methods: Twenty Subjects were divided into Oxygen Chamber Group (n=10) and
Rest group (n=10). Subjects visited hospital two times, blood tests were performed
3 times for each visit. 1st blood test was performed in 4 hours hunger state. 2nd
blood test was performed within b minutes after the 6 minutes bike exercise. 3rd
blood test was performed after the 40 minutes Oxygen treatment or 40 minutes rest
in bed. Blood test items were Lactate, Glucose, Lactate Dehydrogenase, Creatine Kinase,
Free Fatty Acid. 2nd visit was applied 1st visit process, But Oxygen Chamber group
was crossed over to Rest Group, Rest Group was crossed over to Oxygen Chamber
group. The Blood test result was analyzed with paired T-test using SPSS for Windows
version 21.

Results: The reduction of Lactate in Oxygen Chamber Group (6.86+2.07 mmol/¢)
was higher than Rest group (6.57+2.33 mmol/¢), but it was not statically significant
(p=0.68). The reduction of Glucose in Oxygen Chamber Group (6.85£12.14 mg/dl)
was lower than Rest group (7.60£9.83 mg/dl), but it was not statically significant
(p=0.83). The reduction of Lactate Dehydrogenase in Oxygen Chamber Group
(16.10£14.91 mmol/#¢) was lower than Rest group (19.75%£12.46 mg/dl), but it was
not statically significant (p=0.41). The reduction of Creatine Kinase in Oxygen
Chamber Group (13.40+5.69 U/¢) was lower than Rest group (15.25+8.01 U/¥¢),
but it was not statically significant (p=0.41). The reduction of Free Fatty Acid
in Oxygen Chamber Group (285.50£174.13 uKq/¢) was higher than Rest group
(196.15+131.58 uEq/#). but it was not statically significant (p=0.07).

Conclusions: This study showed Oxygen chamber therapy could be effective
to recover muscle fatigue.

Key Words: oxygen chamber, muscular fatigue, lactate, clinical trial.

Corresponding author(Hyeong-Jun Kim) : Oriental Medical Hospital, Se-Myung University, Sinwol-dong,
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Participants
(n=20, Man=10, Female=10)

v

‘ Random Allocation (n=20) ‘

A group B group
(n=10 M=5 F=5) (n=10 M=5 F=5)
4‘ 1*" Blood Sampling }7
A A

‘ Bike Excercise and 2™ Blood Sampling within 5 min |

v v

OC ; OC for 40 Min RG ; Rest for 40 Min
(n=10 M=5 F=5) (n=10 M=5 F=5)

4‘ 3" Blood Sampling

‘ From 1 day to 2 weeks, Change group |

1°*' Blood Sampling

il

|

‘ Bike Excercise and 2™ Blood Sampling within 5 min |
RG ; Rest for 40 Min OC ; OC for 40 Min
(n=10 M=5 F=5) (n=10 M=5 F=5)

\ /

‘ 3" Blood Sampling ‘

v

‘ Statistical Analysis ‘

Fig. 1. Disposition of subjects recruited for study.
OC : oxygen chamber treat group, RG : rest group. control

D 35w +F Y = A4 A E RS

AAA o2 E (242 # o)A 7] $138led Pulse Oximeter(Mediana, P30)
uto] )& AHE-3kol o™ W33t Astrand E 35 A 2Ae #AE 5 A o A
protocol& xmfs}oﬂz”. Rae 194z 2XIEE ZAS 68 5T A3
gkt dukle] Ay {A2 2 F st AgAe] Av 342 2354157,
e 98t 5 AEE AW 55959 Al $E=F 50.0£10%2 FA 3k
60-75% FEoR B AFNNE T5%2 2) AFATte] HE2H A
A-g3te] % A4(Target Heart Rate) Y2 Azl Ab AW ] H 4§l
2 Azsqda?, frEaghz] ket ya YA A WE Al

Target Heart Rate=(Max Heart Rate AFHg HdF Lactate %9 WH3IE 13}
(220-age-Rest Heart Rate)x75% +Rest +2A4 Hx2 Hristel e €% Lactate
Heart Rate Dehydrogenase(LD H), Glucose, Creatine
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Kinase(CK), Free Fatty Acid(FFA) *
£ 23 fEA I ER AT A
5 Frtslde AFAR HAALE 93
AANF = 4 W T 35 E 4A 7 o
A FAE Aol W =S sl

3) AL Aw e} o] Ahnkg-

AbA~ A0 ((5) Mediconet) X &% AbA
FTE 30%. 1.3 7182 139 408 AlA
stolom AW ke mpAbA] 77 AT
QAR o] BlRAew 22t 7153 37
o7 AFNH. AW gl A7 A
Al 718k e, A dRb7L o) AF vk
34 A AXE QEESE dFe] &

=4 gAY & AES AHFig. 2).

A}

Fig. 2. Inside and .out-side of oxygen
chamber.

o] A} ¥F-2-(Unexpected Adverse Reaction)

< AT A4 F AL AW AL A
HEA g o) b0 2 Abke el
AEE A A5 A7 oA ubs
oz 4 =& 4 V1) dAe] 2
23 A9 AEH = o] e BT
U 7% Aste zdsie A5 AAA
718 =x oA xdse A 2 9
oz ate] obglek A F
3 Jes A Aoz AsHE 4F
of WtAgt Ay, FReAt 5l #d AE
7kel estA gede] whel Feidk o]
ez FFE Addrte ARE AA

ATtedM A= A5 BA
for Windows(ver.21.0) ZZ 72 & o]
sldew SEHE AP ZFEAA
AEso. A 2w £33 vt 74
2] 83 Lactate, Lactate Dehydrogenase
(LDH), Glucose, Creatine Kinase(CK),
Free Fatty Acid(FFA)S] &3t 74}
o] WS wlwslr] $138ke] Student
T-test?} Paired T-test® AlA]s}4] o
Algate] AAA 54 9 AZEH &Y
A5 vw 2@ FAH zeol:= Fisher's
exact test® Aldstd=. BAH o4

Z2 Pakel 0.05 mlo = Ao see,
. a2

L QA Qs 54

) A7 54

A7 F ] 29l vl % 7], B
A o8 Aelx GgiEH(Table 1).

87



L FHO 2= TIZs=2 00l Tigt G+

Table 1. General Characteristics of Subjects
Male (n=10) Female (n=10) Total (n=20) p-value™

Age 32.80+5.41 32.90+4.31 32.85+4.76 0.43
Height 175.10+4.79 159.7745.75 167.44£9.40 1.00
Weight 77.50£5.82 54.60£7.79 66.05£13.52 0.05

* : compared between groups, p-value by x°test

2) A% g HAY, B¢ 2 2 W (%02 201346 FErE A
A7 F 39e) dA4el WA FA wsdeh A=Y F Sgekm Qe o
¢ 9% dgen 19 ¥ Fe AT Bol AW AL 2079 F F 29(10%)
e, S5 s AFUAAE o2 BRI, ox 19edE F A
golom A7 717 B YAATUY  BF QA =sFA= 44 A=H94 05
A 7 =% selet T, 03 TE S8stgion 94T A%
FAHo] A= AR 0% F HA 1 A FF £25 0 Table 2).

Table 2. Investigation of Subject’s Life Style, Past History and Use of Drugs
Male (n=10) Female (n=10) Total (n=20) p-value®

Smokd Yes 3 (30.0) 0 (0.0) 3 (15.0) 191
foxing No 7 (70.0) 10 (100.0) 17 (85.0) :
- Yes 0 (0.0) 0 (0.0) 0 (0.0) Lo
rinxing No 10 (100.0) 10 (100.0) 20 (100.0) :

. Yes 1 (10.0) 0 (0.0) 1 (5.0)
Past history ) 9 (90.0) 10 (100.0) 19 (95.0) 1.00
o Yes 1 (10.0) 1 (10.0) 2 (10.0)
Medication 9 (90.0) 9 (90.0) 18 (90.0) 100

* : compared between groups, p-value by x°test

3 FHFAF &4 A AL I FA 2o 57 d9H 9

Ay 208E e RE ofF 3~49d wlo] AkA X & FHY H 0.85 mmHg.
Ao 7 2Abd whEsle] 7t Wi 2 o 4.3 pulse/mine] 2, A FA +9
of, A2, #ubE FAFA T, A A= o|¢k7] ¥t H+ 3.06 mmHg ¥k
+3 4 FA FLoE U] dFF v, o5 BAEA, g4 uje ¢
A A A Axg 2 A5 = %A=k (Table 3).
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Table 3. Comparison of Vital Sign Measurement Between Groups

Measurement Oxygen chamber (n=20) Rest (n=20) p-value®
Blood pressure (mmHg) Systolic 117.70£9.17 116.85%13.08 3.57
Diastolic 79.65+9.29 82.70+9.48 2.97
Body temperature (C) 36.48+0.28 36.48+0.30 0.09
Pulse (pulse/min) 77.50£11.39 73.20£10.48 3.46

Values represents the mean+SD.

* : Compared between groups, p-value by student T-test

2. €983 A

DT 717 L ATAAAEE
Lo2ak Eels AR Adsigle

vz vk o 33] A|efEte] F 63] A
et 13] A 9 10 ml2 A" FS
A grsld em  Lacate, Lactate
Dehydrogenase(LDH), Creatinine Kinase
(CK), Free Fatty Acid(FFA)E A3}
At

=

Glucose,

(1) Lactate

HF Lactatel 22k A oA Ak
= B 9.02 mmol/l, 4A F4
T HF 9.04 mmol//E 13 AP ¥
w3le] AbA A2 F2 HF 7.60 mmol/Y
% < ¥+ 7.86 mmol//
o

F 12 A vl ast

32F APl A AbA A5 7] HF Lactate
$2= HF 216 mmol/4 A FA
< H 246 mmol/leZ 23} AP vl
3le] AbA A Z F2 S 6.86 mmol/s
o, I FA +2 E 1 6.57 mmol/#
Aastel Az AR ol Y4 FA
Bt d8%F Lactate $27F At ov
A FelskA dkeH(p=0.68) (Table 4).

Table 4. Comparison of Lactate Level between Groups

Measurement Oxygen chamber (n=20) Rest (n=20) p-value?
1% blood test 1.42+0.65 1.17+0.36
Lactate 2" blood test 9.02+2.70 9.04+2.93
(mmol/?) 34 blood test 2.16%0.85 2.46%1.12
Difference® 7.60+2.74 7.86£2.98
Difference’ 6.86+2.07 6.57+2.33 0.68

Values represents the mean+SD.
* 0 2" plood test-1% blood test
T 1 2 blood test-3" blood test
¥ : Compared between groups, p-value by

paired T-test
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S0l st A=

2) 2;(]. —G/H .1:]7]-

(1) Glucose

HFZ Glucose:= 23 AdeA AL X5
o] 4 104.05 mg/dl, LAF FA] Fo
10050 mg/dls. =A% ek 15 A= 0
wEte] AL XZ LS o 4.25 mg/dl
=27}, A A &2 230 mg/dl 718t
o ¢ ¥+ BF A Asel #EFHAH.

32 Aol M dF Glucosed A&
AbA A8 ol HF 97.20 mg/dl, 44
FA Zol 9290 mg/dlE 2%k AP
vl w3le] AbA X8 -2 H 6.85 mg/dl
A, 94 FA 2 7.60 mg/dl A
of daF FA FelA FF Glucose 4|
7F o Zasiel ovt A folekA o

% eH(p=0.83) (Table 5).

(2) Lactate Dehydrogenase

¥ = Lactate Dehydrogenase= 2z} |
ol A AbA X7 o] o 180.25 1U/Y,
A4 FA el 18140 TU/E ZAH =
‘;} 12k A D v wste] AL A5

14.20 TU/¢ 78k, 94 #

1 19.85 1U/¢ %7}6}04 &
T A Aol HEEA

32k Aol A AbA X7 o] HF 164.15
1U/¢0, 97 F4 Fel Jéwzr 161.60 TU/¢
2 22k A vt A
I+ 16.10 1U/# Jﬁ:
19.75 TU/¢ ZtAsbe] 2
&% Lactate Dehydrogenase 3|7} ©
dastd eyt AN FoEA duH
(p=0.41)(Table 5).

(3) Creatinine Kinase(CK)

n rlo T
o> rlo

%m ST

7. 0

l"-:-/
U

A}

(<]

o LI
— 2 d
2 rlo o

o.?: 1o

k<
T

> 1> ot
NI

&‘0

d % (Creatinine Kinasex= 2z} ) &4l
A ARAE A3 el H 11850 U, 4

o
¢
I l~
r14
<
—
DO
@
OO
(@]
S
~
Hﬂ
—
i
B
B0
ok -
o

SEA=
32 A HellA] dF Creatinine Kinase
A= Ak A8 Tl o 105.10 U/e,

15.25 U/e #asted 42 F24 oA
¥ % Creatinine Kinase %
Rovt FAA frelEA A (p=0.41)
(Table 5).

(4) Free Fatty Acid(FFA)

% Free Fatty Acid:= 23 A HollA
o] o 722.85 uEq/4, ¥
£ 33 630.10 uEq/ro2 13}
RS W A
6.80 uEq/¢ 4, <A
uEa/¢ 7k S+

32k A oA Free Fatty Acid: AbA
28 o] AT 437.35 uEg/l, €A F
2l Fo] i 433.95 uEq/é R -.XJE]OJ

22 AL vwslg S W AkA -
o A ":T 28550 uEq/e 714, 94 &
T 196.15 uEq/¢ Z4a= o]
EF 71}_1_ ot Ak A3+
o] A4 FA oA HF Free Fatty

7F o Fasted oy BAA #-9
13k (p=0.07) (Table 5).
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Table 5. Comparison of Glucose, Lactate Dehydrogenase, Creatine Kinase, Free Fatty
Acid Level between Groups

Oxygen chamber

Rest

Measurement (1= 20) (1= 20) p-value®
1°* blood test 99.80+14.41 98.20+16.53
Clucose 2" blood test 104.05+13.99 100.50+14.58
(mg/dl) 3" blood test 97.20+11.28 92.90+11.71
Difference™ 4.25+16.42 2.30%11.13
Difference’ 6.85+12.14 7.60+9.83 0.83
1** blood test 166.05+20.84 161.55+27.57
Lactate dehydrogenase 2" Dblood test 180.25%22.67 181.40+30.43
(1U/2) 3" blood test 164.15+24.39 161.60+31.25
Difference® 14.20+8.63 19.85%10.68
Difference’ 16.10+14.91 19.75+12.46 0.41
1°* blood test 107.50+41.92 116.25+42.22
Creatine kinase 2" blood test 118.50+45.25 129.85+48.89
(U/0) 3" blood test 105.10£40.86 114.60+43.53
Difference® 11.00+6.51 13.60+7.46
Difference’ 13.40+5.69 15.25£8.01 0.41
1** blood test 729.65+345.43  599.95+225.87
Free fatty acid 2" Dblood test 722.85+277.21 630.10+187.86
(uEq/?) 3" blood test 437.35+174.83 433.95+160.49
Difference® -6.80+132.13 30.15+101.65
Difference’ 285.50+174.13 196.15+131.58 0.07
Values represents the mean+SD.
* 2 blood test-1% blood test
+ 0 2™ blood test-3" blood test
¥ : Compared between groups, p-value by paired T-test
3) o] Aukg (5.0%)°] 7l BF& 34393 208
Ag FA7kA 208 A AtA AE F 39 (15.0%) ¢l F9& AAsG T 215 2
i o8 2 BRI A AE3) o2 oJAd o)t 20 F 1% (5.0%) 9 &
Aach 209 F 5% (25.0%)9 A F7} Aol Al1mE¢ 37, 204 F 19(5.0%) <]
A7k Ak AR F 4EL Astdom ool 2FAA BEE rasd o
o] WSO 2T oo B 3] A 2 vbgel e Py kY] Aol fE
7 AT e A 28 9 ek 23E A 29reh(Table 6).
A ¥% Soz ddsch 209 F 19

N



L

p-value*
0.606
0.305
0.531
0.305
0.305

3 el we

20)
Z A (Lactate) &

[}

5 (25.0)

15 (75.0)
1 (5.0)
19 (95.0)
3 (15.0)
17 (85.0)
1 (5.0)
19 (95.0)
1 (5.0
19 (95.0)

10) Total (n

] =B AF(Pyruvate)

3 (30.0)
7 (70.0)
0 (0.0)
10 (100.0)
2 (20.0)
8 (80.0)
1 (10.0)
9 (90.0)
1 (10.0)
9 (90.0)

wol ARG A&
A

3

No. of patients (%)

10) Female (n

2 (20.0)
8 (80.0)
1 (10.0)
9 (90.0)
1 (10.0)
9 (90.0)
0 (0.0)
10 (100.0)
0 (0.0)
10 (100.0)
o3

© Compared between groups, p-value by xtest

Male (n
7 &}

2 I239=S 001 Chst A+
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No
Yes
No
Yes
No
Yes
No
Yes
No

A A

Measurement
Sleep
Ear pain
Etc
A1 A A o] L}

Feeling cold
3 8= A 7] =

p
T

Ol
bzl QAR Al AbFEel A

RN

XH
=]

Table 6. Adverse Effect between Sex
Q]

A
iy
9

b

)

]

E e

Aoz o] FelHA o} AT,

Unsatisfied atmosphere
H=g oA o

o715

=

&
[e]

A

]

o 5% R B 5 M
Efﬂu,maﬂ_mﬂ
%ﬂﬂﬂﬁa
FH - ¥
mﬂqﬂr@r%
=R ,
G%O#Eﬂ;ﬂ,‘wo
T oo MR
ZT,_tor_ﬂuﬂ
@ﬂﬂﬂ.ﬁ
‘._u,_ou,wroME

~o ‘w!

Mﬂaax,_ihﬂ
ﬂllwm; v Of
do o & S T
Ly .o
= m O
o % o No i

A= o] 9l¥l Glycogene] Glucagon

T A Mo o M
sy wa ™
F RN T
o 4 W ode
) A
i oK ™ o,_
W T o o
et oa e
oqmp_i,_
i iy
ﬂ%o__qsri
\HL.O;ZO\I\L;L
(- N X
ﬂ%@m%#%
T o) oy
XTTOH R OW 8
o T 7o T S
EU,@lMA_ILXM
T W T3
™ o X T R°

Apo] uhe}

&

s
Rl

i -4

w3k o,

Qlake] ¥7)%A st

92



J Korean Obstet Gynecol Vol.29 No.2 May 2016

Lactate Dehydrogenase(LDH)E = Ak
Aol dojts A7l F71sHA =HH

24% WA F ANEL ZATEAL

4 EAT A% 5 ARIA FAHE
A Az BG4 s AR
A oA A F A e As
me Frh £F FE. FALAL
D874, N2 AE, 252 34
£4 A 2 A" FAse W B8

Creatine Kinase(CK)

=
L.
= AT Bxae?, 28452

[0 2L off

JHA BYHE AUAE ATP7E 2
A s ol guet 38, CK
t ool ol wrgel BelBHY, 3% 5
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