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O Aol7k YTk, 2T AW ASE AR GE RAG BA UE A5 BE NS, AL, $E71UY
& e WE 2Ed A BERE GFS TAA g 402 Uedeh AT TolNe AL Hotk B
2 A4Sy A7t dasivin Az

2F W (SCUBA: Self Contained Underwater Breathing Apparatus)E S8 5 EZHAE &

o, 234 tho]¥(Scuba Diving) & 4% &7 AYx Festo] A8E delshe 5 2X2E 9

U3ty & AFHE Alge] TEF JAE ugow ¢Este] AFE 27E Bof A A

Aol AR RY ax 2 Ay FAME IAFE BR oz go] ARRE T ok (B9, 2002). 2
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955 ER FA S A9l B a5 otk sAMAR Aol F

= q7HEE R A9 T FoR gL ihdo] Hojgth Axx

A A Ed 52 5 £ @3l o7lofl /sl = A48 (Open circuit diving

unit) 7} 2 AREFE T (3 Hot 2z 2 e HI P 5Y SFASG AEASY 75
= & 3 9= FAY AS5E

(2004)2 20003 2 &L}t A] AJS 2
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o] A T 5 g eFoz 53, 3, 43,

138k1 ok (Bove, 1996).
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25 2Hogv @Y $oo] dHAoR dojupA oM A4 avHE HA3HTt (Elsner#t de
Burgh Daly, 1988). Al =& 543 8730 3] of it Aejd 2g-g dorh

<+
= Yebdth e Al AR ZHf A= 4, S A, 2 9 3 #3F0] EF
A 7159 AP Per e vk & L
, T, BB AY R T4 ERF 5 ] Wl J¥E ), AF I F
of &3t FEZ So] WA} (o] Y4, 1985; Anthonisen, 1976). B-& F 7]
A7 167u 27] di2ol] MEZREY] 9 48 A FINUTE olHT o]
°C oj3te] B0l W Eo2 &5 AAY T 23L& A "ok S5 9t
A EFHE Aol £ ARE F718 FYshE AUl s 2 F7] Fell
s Mottt T2eA ALHT B 2R FFR = oY AT Je FF52
Aed g2 doinh SAE (2004)2 55 AN 25 Al 2EH 2 TEE Y3
AolA ol2olAE £5& T w9} b AL Holcky sch el el AN A
Aol ALRAE AT @ A4ko] F371E v diAkgo] Hobx| 1 A& Aol i 2 A4
o T 2EH2 TEEY 5 E TV EA BAAE B4ANIE Aer L4EA Yot (Jansky
S, 1996). 2EH2FF A= R0 AT 229 FE|E(Cortisol) 2] FH|7F F7Hetn 8% ZHE &
=9 F7F F2 GubH o AEH 2 2 A7) uldlEty g BA M A AR o A%
A 4T F+ Aoz Hu=H Q) (Jurdnkovd 5, 1995). FE|SE F4Z 9 74 #go] Aok
£ AHdol & geiA ok 28l P Ho|n ARe 252 AT, FAA dFg @ 2EdA
& 54 o]He] 9lu, AEAA A HPEL Dol= A} (Paffenbarger 5, 1986; Powell 5, 1987),
olE T HEL Aol vtiE EMY T ofE Tk F3} AFe] B fEvete] 55 7 SolA
30%t ¥ o) 4] fHE Axx T tholEA RBo} A48T EAL A7fEEo MY 222 P
25 the FRE AASed A7 284S AL
AZMEF oz AT T4 71e AEREL Ut 222 Y= FUe 222 F
oW &S URHAQl w8 FAAAAEE tolMEL Aoz sty FAREY A94E EYz 3
= A8 % ZRAZRE NG F55E Aot a8 telwE Ao oy hAs T
FAYE At FFREE AR AARoR AAHT e viEEy FgEE FuA(J.S. Hal-
dane)®] 0|22 ZAZ WEojZct. o] oL BB /A T4 wEo] A5 Ao Wt
A3 =9 2 vl Fx3le] ¢+ }o|(supersaturation gradients) & H.olcks AL 7jEo
gom, B 434 Axe} 27E Bz WAS o] Yr} (Edmonds, 2005). o1FA| TholwE
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Z3717% zdd
gq A7 COULTER LH1502(USA)
a4 NATONAL EW278(JAPAN)
T2E E£47 ADVIA CENTAUR(USA)
4 AH M 1(ITALY)

B AgelNE Y B4, UL 27, 52E 24, g5uolE J1SL fetod E 239 2L 347178
AHEEET B AR A SR gL 7] 25-32C, 22 16-19T AT Ak vl AHEAn ¥
T2 dE-3A, F45L 6-9m, BE 0.5-ImPth £FY 4 2F9 G2 A ot AlA

7} ¢ 2m3ith.

2.4. AgXe| oy

EH A3 AL Ao AolA ARE SPSS 14.0K/windows T T2 1L o g3t H57
3774 (kolmogrov-smirnov) 23} FFELE W53he A02 Ueigton, vRES4d] o3 dAWH
4} (Repeated measures ANOVA)& 31912 A3 7 A (post-hoc analysis)< Bonferroni W2 At
P FFFEL p < .052 3T}

oo M

3.1. PUYSH oA de|Hutge| vigt

FZAEA FeBA A v Frh A A wkgo] nixe 9L % 313 2k F A A
£ B9 89.0+£7.013], A T4 Fol= 73.25+13.563] gl wiE 4 Folle 73.50+9.963] = A
sto] FAHLE {FostA UYTHF = 10.866, p < .001). A% HAZAR 4 A4 A 5 F(p <
01), 5 AR W2 A5 F(p < 01), I A-1x FEe) g FE el fg(p < 01) Fol
7b vebstth. A2 A5 A, A A, B8 I & Asse] REE AU T A AR
36.58+0.28C, A FT TollE 34.5440.72TCHL WHE A5 FollE= 34.0340.24CE FAHLZ {9
A e (F = 75403, p < .001), AbF FAAZAT F4 AT A F F(p < 001), FF A
HHE R F(p < .001), g A1 Fpg) vhE g Zholl 4943 (p < .001) Xe)7t vebkch
A £57) Y2 126.2549.16mmHg, A < Foll= 115.00+10.69mmHg R0 ™ ¥HE k4 Fof
110.0+10.69mmHg 2 A RS2 {oJ31A ULtHF = 4.979, p < .05). A% ARZAH 34 A
A e T FYsiA gsked, F A 98 I F(p < 01), FF A, 14 Fget 9k &4
ol 9 3Hp < .05) xtol7k vhehttr. 4 A o]$hy] YL 71.25+9.91mmHg, R 4 Foll=
1.2548.35mmHg .00 HhE 24 ol 76.25+10.6lmmHgE SARCE fol8kA] ¢yt AME
AR F A A F 3, A A RE I 3 a3 A5 A, 13 Fee) vE e Dol

9|8 ol 7} LA ghie.
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AT RHARA FrBRolAe) WE Fooh sEdsEe el nAE 9T E 329 2
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H 3.1. PUUSA &AMl el xutgol Hist
7 & e AL A 252 whE ) F Post-Hoc
Agnars 1.0 > 2**
. 89.00+7.01 73.25+13.56 73.5049.96 10.866%** 1.0 > 3**
(beats/min)
1.2 > 3**
1.0 > 2%**
ALy 36.58+0.28 34.5440.72 34.03+0.24 75.403%** 1.0 > 3***
1.2 > 3***
~E7E e 1.0 > 3%
w571 == 126.25+9.16 115.00+10.69 110.00£10.69 4.979% o
{mmHg) 1.2>3
olet7l ggr
71.25+9.91 81.25+8.35 76.25+10.61 2.625 NS
(mmHg)

*1p<.05, x*x:p< .01, *xx:p<.001, NS: Nonsignificant

¥ 25 AD A gEY wEgsY  F Post-Hoo
Catecholamine-EP(pg/m¢) 0.06+0.01 0.084+0.07 0.05+0.01 .537 NS
Catecholamine-NEP (pg/n/) 0.16+0.05 0.20+0.13 0.20£0.08 .859 NS
Cortisol(ug/d¢) 17.50+4.10 18.244+4.34 15.43+4.44 1.976 NS

NS: Nonsignificant

th. I+ A Catecholamine-EP(epinephrine)= 0.06+£0.01pg/nf, &4 Foll= 0.08+0.07pg/ml G
on HbE FL Dol 0.0540.0lpg/mE AR Sk gort. A4 R Catecholamine-
NEP(norepinephrine)+= 0.16+0.05pg/m¢, A &4 Fofl= 0.2040.13pg/mf o0 WHE g Fojl=
0.20+0.08pg/m = BAH o2 {2314 okt & A CortisolS 17.504+4.10pg/di, A T Zof=
18.24+4.34ug/ d F 0] W Fh Bofl= 1543444408/ 0B AR O 2 91517 gt

4. =9

% 0NN LEL AL AGNAS B, 2, BF HY dhet AN el WS Aol B 1}
BTk e kel Aeld AL FA AT ol A7) Asl AL A 25 B, A
LRI Re £eoHe A §A 5Y A, 1% e BANA GEB NS BEFFOEA 47
BE 7% A2ade Wakst 1g 8309 A Y, Ael $48 37 PO A AN 45
ole) Mgy, A9 S43t SolE WaE Qo 5 - RRge Fgl U A3 Fo| 9ot
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FolAE 90% 7Hrte] Zha dAto] YEhIR]
o2 &R ok (A5, 2005). FFolAE ¢
Jul 3] ko] 27} O ko] Zrlo) o] Autg 7k A
< 5 o7 Zgste] Bt &2 v Za dde &
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2 (1986)& 27 tholy Aol B2 A LR 13 UEFo] Fadty] Bheo
45HA) 37) Aol Aisert B7Rkeka Sheleh 29T 47171 (2001) 2 2

SUTL oz AT BE S ol E FHT BT 0RHT 025

£ 37k A4S el Z0R $ASYT T8 A5 (2005)2 A F

o] AT ol tro] Y TR BT FFE £ 27 Dol A A5 £F

4 Aol £, 312 ozt Aoz FRsch

Py D) e B A FAH 28EF, o

52 Fohod ¥ AL 35T @ S48 Hauy

FYATol AL W WA EA LE7} AT W o[ Fo] 4 L8 AT W
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T A PR AY Aukes By 89.0£7.013), A A5 Foll: 73.25£13.563) 1o ¥k
: Fe & A2 18%9 17%2] Fol# Zavt
Yt a28jn Z4 A A2 36.58 TR whE 7&-’; @ AL 34.03CE Z4To2RN F4 A
3 HEE Zhp Zhell o] 3 Aol 7} YrEbdTh
A A FF U BAF S710 A A F3L A7 P2 Aeg FANTIEE EH LS (stroke
volume) o] F7}gt}y. 12} o] trH e‘tl}#% afﬂ oA fomE HA *“i%%kol 50%8 %= S7Fs
S F77IEE g ol 890 . a3y
A /‘1 "3%‘01 aﬂl Z?hs}zh %%ttﬂ ol mzralA el oA o T2 63;54 R Aol wolx7)
wZolth. & A Al B2AQ 29 o8 F2 Ul @dFgo] SRR AuEde] 53R F
ZIE AT Al B3l Exd 2@AA 715 Al er 2dE o] Fehdgol WAETE (HHA,
2004). 1223 AFTN A7Y P THL DL 2ATEL
2 Ffol ”°PZ“‘+ 2 A7 E N A 3o £57] 92 Fg HErt 13% 24851 o] ¢
ghe A4 AEck 5& B Foll S Aou v Fg $9) G Hole YR gkt oo &
74 AE*ZFF:% e Yol FRE tho|HRA £F A AABFo] 5 T thE £8A o
Wl Ag #@Abe] stuE 3= ot
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A7l 93 wEol ST ANS

¥ A7 4P 23-24mel £4UNA WE P4 FFol RolH o £ 2% 10T, £F LE 16T
Atk 2T AW ATES Tl FEARA 3NN 27 B4 /\]oﬂ% 2o 5o AW &
=9} 9oz A 44 A% Adsst 3AYYS AR 2RHAN 539 L GUB L 5L
of AR 5 AT wEHE 2R 5 BES A B3 AU, A, WA pa WS

et Aoz 248

4.2. AEHATEZ

=52 8% o= ¢ (epinephrine) o] 5} £ & (norepinephrine)-& E33h= FHe|Ze}
9l (catecholamine) ¥ T E}E(cortisol), A7 i (growth hormone) 5 2~EFA TR 2 E



oF
obed 2] 71 9leh 1033
v
(”%)'Xﬂi
T 200
4).

o]

2o

L.

T

L'}E—}”LH

2

©

T}

2
4 g

ZA

ez
LI

o)
E
5 e ey
op Ko = zo W = (
TyE i ¢z
],.‘Ino\ . o 4 1
o A 4 ,mwwz%mwﬂ R EATRER
FZE Qiﬂz ﬂ.orﬂﬂAM4xT
Sy " H %.Ur}ac_uo KO =0
T.L = =0 ?ﬁm ZL g RA 0 ‘Uuu 0 K o_e X
=y S ol o ox :.10? Y l_‘L o j N
ﬁel.@mmg #%q lmgi ﬂ%@
wimu.zva @@%ﬂMug% io=
¥11.6MM,W1\A }MTE#.EM/A,.\_AA% o) B K|
zv%@@Vﬂ% 7w§%ﬁ§ m o ﬂ1q
quowu.r_ oMoxT EW.EﬁIMQL_L oﬂrwuﬂe Eo =
oro:lg ol za, %L% uoaw»% do 7= X Aﬂ,ww K
3$o§§1v% = an® R E e & N
M}EOE_ @.o%&o &Vﬂu.ﬂwbwz < ) e = o E ﬁ% &
M@ém«ycﬂ,@o _gmrdlo#&.g ¢ TR Ix P
AO%AT,& Lx T ol mﬂ-,‘m@om« wox $Es oy -
oqoﬂumx ﬁW@o g oo i <] o N ‘olu_x T H
T Ko gl ﬂ% Q,aeoa?%ww mu%é " T L EN
P_LML_LM v ® ¥ EO_WnIAT% el Ifi z W : Z
Pz X5 W E T R xﬂﬂnwg_xﬂé . 4 W =
armﬂmﬂ» o_7ow4| |5 - szu,‘,mull ;o‘_o_z — W B ATAT A
L.Hgoomuoﬁox_oﬂwt mﬂwr,emﬂlww (3 MBL (S o.znn_/n T 9
o) o N » o d v — T s T o o oM - = T H ! ~q
mﬂfwuqvm T¢MV%}% oo KX oy A
]oﬂw; ﬂ_.&76 ¢ * HW]WE_L_L DTﬂp‘m. oA L_.Lﬁ o
Mofc,w]ﬂhﬂhnozwo‘ﬂlu ﬂaﬁ il Auowh_iAT E_Llﬂ o,Auer BLHL oY
gfpﬂ1 iy o A:Tmc e =3 o EOATXD ) oF
e_1T7,o£o < 3 .y u#a.,wrx md‘ﬁ LT W 1 o o
‘_éiowr o B L,l,_ézos W% wmua, o o 2 | )
i E 6;1« e .‘ubo‘w,.r‘l [ s { ) AT@M )
ﬂnUrl urm__akoa $ Fo © meE_E Q%ﬁ% Lfa‘u g o
Wugoﬁw%x@umﬂm,ﬂ@ M]MﬂwﬂfﬂhﬁﬂA? \@rﬂom_mpﬂw xul__oﬂ %A_Mn <+
E_ Mur_vL MM«I.\ ;ZT.C%\W.]H_I I.Nuﬂxﬂ,m.A ﬂ B \MM E 1LZ1»O WE %O ™ z° ﬂOC .AT X 2#0 ﬂNH
izﬁmixaa a.mémwaz 4$§§ m 2} ar
Mcwﬂmo woov@u' W Ltmnlmeﬂmn muikaw s i ez
< ]f}o*L@\oﬁ ) LJ‘L.,JI o J..A.}A A&s .
5%w¢§ﬂﬂ% ¢%¢w@%sv w ol s ® T 8w g e D
= g oy Jy o ey 5 g T %ﬁw_wa o R s 5
1mmw%ﬂ@w ﬂ%@%%g@@ a%&& %%4 T R 4
A/\o,uz T < .\;,.L. E%oo_q _z,mml o XB ot K
e < .y \WL =" *o‘u .A_ EL ) o ‘mﬂ N ~O i .Awl X = C..“
dgoovgo % 9%% mﬂmﬂ%ﬁxz S N T L & o
ﬂkﬂi.\,ho_«vwaﬁ ;Dfumw“e]mM,.r.ﬁo,_ L»i ;B m%..mﬂ,m,.m .z_._,‘._,@ Ao
m“ﬂl (e oF o -2 q‘umqﬁo oLMELLoo i Wl o { Z‘___oL
%nwgﬂ% T ta_ﬁoA@.‘foE:iLo @ﬂﬁ AR G
awogopo aEE%MWHﬂ @JEE,AAE o B ug ﬂmiu o 4 ok
S o b T Gl w3 ﬂmaﬁé,@ﬂ@ﬁaﬁ ,,&;e o o=
™ Llev,w@d.n Lfoﬁ],i_. W ETLﬂHﬂN = ,ﬂmotlwhq
= = I,a1|A e _A_;, gl & W o B b
.Xﬂn:tr TLXAO\;QPE.M D]ﬁo]. " ,o.‘n JI7L
Al = g4 <K R ox.m],s KE ~ o} ﬁzo_a MT L il 32 MAI
= ,o@%woj.ﬁiumx@ _tém« e = &
R w%mﬁﬂﬂym &) Gy D MT}@Q
AT O_E ¢$ ! ™ ;o,._\« R wﬂy} ol ..!l..Ml .5 °© \Lvﬁ Ty W.m ‘V nw\‘_ HL_|
w2 gr B & B A £ s = o © 3 =
oy B T B8 mﬂ Bl R® 4 ok _é e b ol op rea o] (i
ﬂl,..mm,.z_,ﬁ Y M = 9 m ‘m.._MM@ wl o
oﬂw% an mﬁ@a,@? mﬁ%ﬂiw
4 dau_lmof a:,lrow V_%
. LL i “7 aJ‘
e H% ) o_ewx Aodlw 5 T’
<__o.~‘moﬂ — o A_ﬂ._ﬂ
w o - | &
=

S E AR
} t—(}'_t_. ﬁgg
L]_E}_B;}

23



1034 EIE=IFIP Fl

=26

204194 (2002). <F4FI>, FFAYTE, 1-31.

U2 (1986). 27T YAl 44 Wsle] BEt A7, <TATY S 2T 2%} ATRIAA >, 23, 67-76.
LIIE (2001). A5 Thol WAl F5AT WE A F B3e) v, <ATABBFUIA >, 8, 256-262.
WIE, Ys%, ALY, URH, UTH, 2205, MR (2001). $29) BFFA Aok 270 tholdA 417

(o

Sh-8-9f Hla, <7<1l39§ 3=2A 58 ﬂ FsHbE 3] >, 617-621.
USH (2004). 279 tho]PA] Falxtolo] W ey Wsje] et A7, <AL TEUH A =

BIofAl (2004). <EHTeU-F5A et B>, mAgEta EE
Al& 3t (2005). 27H cholHlA] ALAdo =

o] gl whgol| vlxe B, <AEEtn chehd AAER] =8>,
PE (2004). Scuba BFLFA F&H | WAV 5 T2E vhgol vXe 9%, <ASista dighd WAt
e =E>
019441 (1985). 4t4 2% 85 9] H MonoaminesA| 2] #S ol &3 AF, <3 ¥ s>, 7, 63-78.
QAR (1999). 23w cho|HA] AR} AR ¥He, <09 =25 HAEE] 1A e3>, 51-59.
b

HAS (2004). FEAT A n2E B G B AF, <AIAFANRL DA ANRY £2>.

Anthonisen, N. R. (1976). Respiratory System in Diving, In Diving Medicine, Grun & Stratton, New York,
35-48.

Bove, A. A. (1996). Medical aspects of sport driving: Exercise and medical demands of scuba diving,
Medicine and Science in Sports and Exercise, 28, 591-595.

Connelly, T. P., Sheldahl, L. M., Tristani, F. E., Levandoski,. S. G., Kalkhoff, R. K., Hoffman, M. D. and
Kalbfleisch, J. H. (1990). Effect of increased central blood volume with water immersion on plasma
catecholamines during exercise, Journal of Applied- Physiology, 69, 651-656.

Edmonds, C. (2005). <AF 4 tholwr} & ool & Zojdhs, A, A3 o,

Elsner, R. and de Burgh Daly, M. (1988). Coping with asphyxia: Lessons from seals, News in Physiological
Sciences, 3, 65-69.

Jansky, L., Pospisilova, D., Honzov4, S., Ulicny, B., Srdmek, P., Zemen, V. and Kaminkovd, J. (1996). Im-
mune system of cold-exposed and cold-adapted humans, European Journal of Applied Physiology and
Occupational Physiology, 72, 445-450.

Jurdnkova, E., Jezova, D. and Vigas, M. (1995). Central stimulation of hormone release and the proliferative
response of lymphocytes in humans, Molecular and Chemical Neuropathology, 25, 213-223.

Paffenbarger, R. S., Hyde, R. T., Wing, A. L. and Hsieh, C. C. (1986). Physical activity, all cause mortality,
and longevity of college alumni, The New England Journal of Medicine, 314, 605-613.

Powell, K. E., Thompson, P. D., Caspersen, C. J. and Kendrick, J. S. (1987). Physical activity and the

incidence of coronary heart disease, Annual Review of Public Health, 8, 253-287.



FUUSH 2ol ol tsaeIt Mels Bk W A AT 220 0[Xl= B 1035

The Effect of Repetitive Dive on Physiological
Reactions and Stress Hormone in
No Decompression Limit

Jun-Mo Kim! - Sung-Gil Kim?

!College of Sport Sciences, Dong-A University;
%College of Ocean Science and Technology, Korea Maritime University

(Received August 2008; accepted October 2008)

Abstract

This research is aimed to investigate the effect of repetitive dive on physiological reactions, change of stress
hormones in no decompression limit of sport SCUBA dive, an emerging recreational activity recently. In
order to compare physiological reactions prior to and after the initial dive and after repetitive dive at a
certain depth of a place, eight adult male divers with more than forty dives, who reside in Busan and were
certified, were selected. The research results obtained from the procedures described above are follows: First,
for physiological reactions, heart rates, temperatures, and systolic blood pressures had significant difference
among prior to and after the initial dive and after the repetitive dive, while diastolic blood pressures did
not show remarkable difference as it increased before and after the first dive but decreased following the
repetitive dive again. Second, for change of stress hormones, it was not significantly different prior to and
after the initial dive and following the repetitive dive, as well as before and during the first dive and the
repetitive dive.
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