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The Effect of Repetitive Dive on Blood Constituents and

Physiological Reactions in No Decompression Limit.

Kim, Sung Gil

Division of Underwater Diving Technology

Graduate School of Maritime Management & Technology

ABSTRACT

This research 1s aimed to investigate the effect of repetitive dive on
physiological reactions, pulmonary functions, blood constituents, and
production and 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 method of the research is that the sport divers selected the dive
depth they dived most and planned the dive time within no decompression
limit according to NOAA diving table (the first: at 24m maximum depth for
24 min. - the surface interval for 90 min. the second: at 23m maximum
depth for 22 min.) and then dived twice. The measurement and blood

gathering were carried out once before and after the first dive and at the



end of the repetitive dive respectively.

The dive log was recorded by an MI(ITALY) dive computer, and the
data was analyzed Dby repeated measure ANOVA using SPSS
12.0K/windows statistics program. The post-hoc analysis was conducted in

the method of Bonferroni and the significance level was p<.05.

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 pulmonary functions, not enough of a difference
to recognize ahead of and following the initial dive and after the repetitive
dive as well as prior to and during the first dive and after the repetitive

dive.

Third, for change of blood constituents, leucocytes, monocyte,
eosinophil, and nasal basophile were indicated significant difference before
and after the first dive and at the end of the repetitive dive, while the

number of blood platelets and lymphocytes had no remarkable difference.
Lastly, 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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xZefro] 31 atel #A3 AFE(Jacques Charles)S A A3 A& A 7] A9
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E 7AlE, Adxo Au s

«
Lo

(Joseph—Louis Gay-Lussac) 9% *
o] §t=lo] Wttt A
AdAT BRuZ 2t A3y AdAgoA Aol H2aY WA (Gay-Lussac’'s law)
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o, 93 ) g0 ek e g e
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of RHF@A Azkel Agaix @ow o Ak ol FUFA €L AR

Hodt= n=e] Fya g 7] H (NOAA, National Oceanic and Atmospheric
Administration) 3% E 4 &35t NOAA #Fx+e vt &
2 A <E 5>¢ #Zo] ztgs | FAgx vEded o)FS “NOAA F

7] #3%(NOAA No-Decompression Air Dive Table)2t 3sFth. 18 a1
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=
=
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N
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=]
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NAUI(National Association of Underwater Instructors)ol A= @ =g ol o] A
tolWE el o] @S AFEIATHINOAA diving manual, 2001).
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%6 @A AR AR 54

A= (el) sl 1% (em) A % (kg)
251 8744 74 176 71
23 704 62 168 64
23 1744 58 178 72
22:d 6714 52 178 75
21d 9714 55 173 68
201 3704 43 168 67
199 971€ 49 160 68
19 871€ 48 181 58
22.0£2.07 55+9.68 172.75+6.98 67.88+5.22
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¥4 A AE A S
7 T A 2k T 7 T Al ZH T4 7 7 A ZE A 7 T Al 3k A
(Time)  (Meter) | (Time) (Meter) | (Time) (Meter) | (Time) (Meter)
020" -- 7'00" — | oo - ] 21000 -
100" - 800" -= 15"00” -= 22'00" -
2'00" - 900" -= 16"00” -= 23'00" -
300" 24.0 10700” - 17'00” - 23'40" 224
4'00" - 11700” -= 18"00” -= 24'00" 22.1
500" - 12700” - 19'00” - 24'20" 21.3
6'00” - 13700" -= 20700" -= 29'00" 5.1
[
L7
34
B2
[N
1,6
103
L2
15.8
15,5
7.2
0.7
A
e K3 = "2
EERIE I EE



HE & &
78 T A3 T4l 78 B A ZE T4l 78 B A ZE T4 78 T A ZE T4
(Time)  (Meter) | (Time)  (Meter) | (Time) (Meter) | (Time)  (Meter)
020" 4.5 600" - 13'00" -- 20700” -
100" = 700" - 14'00" -- 21'00” 21.7
2'00" - 800" - 15"00” - 2200 21.6
2'40" 23 900" - 16'00" -- 22'30" 19.7
300" - 10'00” 5 17"00" - 23'00" 19.2
400" = 11'00" W 18"00” -- 24'00" 15.2
500" - 12'00” = 19'00” - 27'00" 5.0
%
"
i
4
4
= * gl '



T2 WS
ANOVA)Z
aholet. 4o

EAREL Ao dojzx 75 E SPSS 12.0K/windows % 7|
o] &35Fo] WHEZ=Aof o3 dYdWMF FEA(Repeated measures
skl o A&7 A (post—-hoc analysis)= Bonferroni W< AF&

TEL p<05E Y
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9
4 F(p<.001), FH4 A
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T

FAAH R

;OT

(F=10.866, P<.001). A}

Hp<.001) =}

o9

O
T

kol

o] 7} YrERstth

)
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-

P

=)

H

2 Foll= 34.5440.72 CH 1L

A

A2 36.58+0.28 °C,
34.03+0.24 CE EAZX o=
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g

7\32

ko3
T

75.403, P<.001), At
(p<.001),

Lt e (F=

o5t

¢+

~H

T

(p<.001) 7o) 7} thebyke}.

ki3

9

126.25+9.16 mmHg,

O
T

kol

115.0£10.69

-
L

I

of
AA o=

ok

5 o
92

N
¢
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X
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F 21317
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110.0£10.69 mmHg=

MR Fol

mmHg % ©. ™
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& eH(p<.05) Aol 7k v ERuk

A5 A oj¢y] dghe 71252991 mmig, R

Py
N =

e e

e
3

Fpsh wE A5 gkl o9

Aol 7k hELbA e skt

T Fe A R AT wE A5Y F Post-Hoc
1>2™
Al akas ok o

) 89.00+7.01 73.25+1356  73.50+9.96 10.866 1>3

(beats/min) .
1.2>3
1>2™
A2 (°C) 36.58%0.28 34.54+0.72 34.03£0.24 75.403™ 1>3™
1.2>3"

FE19Y

126.25+9.16 115.00+10.69 110.00+10.69 4.979° 1>37,1.2>3"
(mmHg)

71.25+9.91 81.25+8.35 76.25+10.61 2.625 NS
(mmHg)

Statistical significances were tested by repeated measures ANOVA & Bonferroni
method.

* P <05 xx P <01 xxx P <001

* NS © Nonsignificant
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e A=A &S 453£058 L/S, A A Fol= 4504048 L/SR S

WoOE B4 Foli 456£051 L/SE B0 R folakA ok
e A 12 w=8¥A 752 3862064 L/S, A 4 ZoE= 3.87x0.49

3.8610.34 L/S® S A Aoz {9354 &Fatr}.
B 7] FhES 4214130 L/S, 3 ASF FolE= 4.15+1.06 L/S

A5 A e
ov WE 4 ol 4006048 L/SZ FAACR foa4 ek

e A HAEr] 52 841226 L/S, A A5 Fol= 852+1.96 L/SA 2
W oHkE g Fol= 7901164 L/SE TAIAH SR folehA gt

e d mEA 371 28%°] s "ot S 69342.02 L/SHa A A

9 L/Ssglew §EE s o= 6.76+0.83 L/SE FAH o=

rolekA ek A A A 2VIEe] 50%0) sl Fets S 6.62+1.44

L/S, A Jg Folv 471£1.14 L/SHe™ dr5 b o= 429+0.65 L/SE

Fo| 75%0l i Bet= &=

= g Aole 239+091 L/SRAL 3 &5 Fol= 2484085 L/Slon whh
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TR A AV R A wr g F Post-Hoc
FVC(L/S) 4.53+0.58 4.50+0.48 4.56+0.51 446 NS
FEV1(L/S) 3.86£0.64 3.87+0.49 3.86+0.34 .002 NS
FEV./FVC

%) 85.29+9.14 86.09+6.77 84.71+3.97 131 NS

(]
MMEFR
4.21+1.30 4.15+1.06 4.00+0.48 .198 NS

(L/S)

PEF(L/S) 8.41+2.26 8.52+1.96 7.90+£1.64 .980 NS

FEF25%

6.93+2.02 7.32+1.59 6.76+0.83 597 NS
(L/S)
FEF50%

6.62+1.44 4.71+1.14  4.29+0.65 .796 NS

(L/S)

FEF75%

(L/S) 2.39£0.91 2.48+0.85 2.20+0.40 H17 NS

Statistical significances were tested by repeated measures ANOVA & Bonferroni
method.

* NS : Nonsignificant

FVC : forced vital capacity-x=84 #&=, FEV, : forced expiratory volume at
lsec-1%7F =284 ©7]% MMEFR : maximal midexpiratory flow rate-=24 7]
Z7F% PEF : peak expiratory flow- W =7] 2%, FEF25% : forced expiratory
flow 25% - w=28A Z7]%9 25%c° 833 £ %, FEF50% : forced expiratory flow
50 % , FEF75% : forced expiratory flow 75%
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rlr
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A d A= 6604143 10%/w, A A Folle= 7.10£1.64 103/p R ow vk
g Fole 7.78+1.18 109/w= F7lete] EAH R HYsA vt
(F=4.516, P<.05). AbF #HAAY 24 A3 A e F= FoshA ko,

A5 As nE A5 F(R<05), &5 A, 134 5o wE g5 b fo%

AT 2852548264 10%/uw, A 4 Fol= 296.38+81.09 10%/ut %
om wkE g Fojl= 278.75481.71 103/ = FAHORZ fo8kA] %okt

FTE 55.61+6.11%, 3t &g Fol& 55.60£7.99% % ov wHE )
0.46+9.12% = FAZHOZ FoatA Ut (F=5.692, P<.05). AH%

TE RAFA o], g A wE g5 F

+
o
=2
rr
(@)

,{’:
(p<.05), & A, 12+ ek wbE s Zhell 28 (p<.05) 2ol 7k Y%k
A

e A Y= 34.1645.96%, A e Foll = 34.48+7.44% 0 o wbE A

) A
fl
2,
)
2
=
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f
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o
rlr
Ho
Lo
=
X
52
20
o

b= 7ol f 9] 8 (p<.05) =}o] 7} LhERuETE
94%, A 4 FollE 2.68+1.87%Q o WHE b
of $AHoR fFelstA vth(F=10.608, P<.01).
F AT A A F <0, FF A wkE A5 F(p<0l),
12k #haeb whE g gholl {9 @ (p<.01) Aol 7k VERRE
TE 0.49+0.08%, A 4 FolE 0.54+0.05% % o WHE
A44+0.07% 2 TAAoR fFofstA Uskoh(F=5.250, P<.05). A%
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L
-
P2
fol
r>~
-
rlr
[\
Nej
;J;
}_A
“_' o

_41_



B
&
S

19

b g Zholl 2] @H(p<.05) AFol 7F vhERNE

s HhE e F Post-Hoc
WBC . « *
6.60+£1.43 7.10+£1.64 7.78+1.18 4.516 1<37,1.2<3
(10%/u0)
PLT
285.25+82.64 296.38+81.09 278.75+81.71 2.022 NS
(10%/u0)
NEUTRO “ X *
(%) 55.61+6.11 55.60+7.99 60.46+9.12 5.692 1<37,1.2<3
LYMPHO
(%) 34.16%£5.96 34.48+7.44 31.55+8.60 2.302 NS
MONO N ¥
(%) 6.80£1.98 6.71£1.79 5.74+1.29 4.394 1>3,1.2>3
1>2"
EOSINO . .
(%) 2.94+1.94 2.68+1.87 1.81+1.25 10.608 1>3
° 1.2>3"
1<2
BASO .
(%) 0.49+0.08 0.54+0.05 0.44+0.07 5.250 1>3
° 1.2>3"

Statistical significances were tested by repeated measures ANOVA & Bonferroni

method.
* P <.05

sk P01

* NS ! Nonsignificant

WBC @ W&+ PLT :

71

_42_
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(103/18)
300 T 8 278.75
0 1
O £
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S <3 19> 2ot

<= A Catecholamine-EP(epinephrine)+:= 0.06+0.01 pg/ml, 5 Fol=

LA

0.08+0.07 pg/m¢ 9} o™ whE b= To= 0.05+0.01 pg/mlE EA 4 o2 §od)

ZH= A Catecholamine-NEP(norepinephrine)= 0.16+£0.05 pg/ml, A Zr¢ 3

ol &= 0.20+0.13 pg/m¢F om HbE X4 S = 0.20£0.08 pg/m=E T A A o=

o5t U 4+ A Cortisol>  17.50£4.10 pg/dt, A F4F Fo|=
=

18.24+4.34 pg/desiom wbE b4 Fo = 15434444 pg/dl= T A A L

R

T A A5 A ) & F Post-Hoc
Catecholamine
0.06+0.01 0.08+0.07 0.05+0.01 D37 NS
- EP(pg/ml)
Catecholamine
0.16£0.05 0.20£0.13 0.20£0.08 .859 NS
- NEP(pg/ml)

Cortisol 8AM
(ug/de)

1750+4.10 18.24+4.34  15.43+4.44 1.976 NS

Statistical significances were tested by repeated measures ANOVA & Bonferroni

method.
* NS © Nonsignificant
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