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ABSTRACT

The cffeels of increasing acute underwalter foad on serum levels of corticosterone,
creatine kinase, lactate dehvdrogenase. alkaline phosphatase, triglveerides, total
cholesterul and high-density lipoprotein cholesterol were determined in 36 adult
male rats that were separated equally into the non-swimming, 1, 10, 17, 24 and
>24 repetitions of underwater swimming groups. At the conclusion of the group
number of underwater swimming repetitions, blood samples were collected by
decapitation, and then eentrifuged for analysis of the serum by radioimmunoassay
and enzymatic procedures, Mean serum levels of corticosterone in the 1 (% £ SE:
645 £ 80 ng/mly, 10 (638 + 94 ng/ml). 17, (532 = 19 ngiml), 24 (648 + 47 ng/ml) and
>24 (319 = 66 ng/ml) repetitions of UWS groups were significantly (P<0.05) greater
than in non-swimming (193 £ 70 ng/ml) group. Mean serum levels of creatine kinase
in the >24 (4414 = 270 U/1) repetitions of underwater swimming group were signi-
ficantly (P<(.05) higher than in the non-swimming (3568 + 229 U/1), 1 (3564 + 473
Uiy, 10 (2665:236) Uiy, 17 (2520 = 227 U/ and 24 (2479 + 379 U/ repetitions of
underwater swimming groups. Mean serum levels of lactate dehydrogenase in the
>24 (1631 = 452 U/ repetitions of underwater swimining group were significantly
{I’<0.05) elevated above the non-swimming (702 + 143 U/}, 1 (685 + 137 U3, 10
(609 £ 129 ULy, 17 (483 + 142 Uiy and 24 (673 + 30 U/D) repetitions of underwater
swimming groups. (mn the other hand, underwater swimming had minimal effect
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Fig. 2 shows that mean serum levels of CKL LDIE and alkaline phosphutuse
remained unchanged or decreased in the 1, 10, 17 and 24 repetitions of UWS grongs,
whereas enzyvme levels remmained unchanged or inereased in the >24 repetitions of
UWS group. Mean seru levels of CK in the >24 (£ SE: 4414 2 270 U repetitions
of UWS group were signilicantly (P<0.05) higher than in the NS (3368 £ 229 U,
1 (3564 £ 473 Ui, 10 (2665 + 236 U/, 17 (2520 £ 227 UMY and 21 (2479 379 UV
repetitions of UWS groups. On the other hand. serum levels of CK in the 10, 17
and 24 repetitions of UWS groups were significantly (P<0.05} lower than in the
NS and 24 repetitions of UWS sroups, whereas CK levels in the NS and 24 repetitions
of UWS groups were not signilicantly (P<0.03) different,

Fig. 2 shows that ean serun levels of LIDH in the >34 {x = 5F; 1631 £452 U
repetitions of UWS group were significantly (P<0.05) higher than in the NS
(702 143 U/, 1 (685 = 137 U/, 10 (609 £ 129 Ui, 17 (483 + 142 T4 and 24
(673 + 530 Uilyrepetitions of UWS groups. Furthermore, sernm levels of LDH in the
1, 10, 17 and 24 repetitions of UWS groups were not significantly (P20.05) different
from the NS group. Morcover, altkaline phosphatase levels in the NS (339 = 44 UA.
1 (360 42 Uiy, 10 (33054 Uy, L7 (387 239 Uiy, 24 (386 275 U/ and >24
(390 + 54 Ui} repeditions of UWS groups were not significantly (10,033 different.

Mean seram levels of Tg, T-C and TIDLL-C as demonstrated in Fig, 3 remained
similar to those in the NS group. Seram levels of Tgin the NS {(x # SE: 533 £ 10 mgidl,
174+ 10 mgddl), 10 (61 £ 7 me/dly, 17 (56 = 10 mgidly. 24 (60 £ 8 mgidl and >24
(66 £ 21 mye/dly repetilions of UWS groups wwere not sienificantly (1220.05) different.
Furthermore, serum levels of T-C were not significantly (P>0.03) dilferent in the
NS (PO 4 mg/dly, 1{82 4 mgidly, 10 (74 £ 353 mg/dly, 17 (77 £ 12 muidl), 24 {80+ 7
mgidl) and »24 (86 £ 13 my/dl) repetitions of UWS groups. Morcover, serum levels
of TIDT.-C were not signilicantly (P>0.03) different in the NS (43 + 13 mgidl),
1 {40 £ 6 mgidly, 10 (40 £+ 8 mgidly, 17 (44 £ 7 mgidl, 21 (18 £ 11 meddly and >24
(54 £ 16 mg/dl} repetitions of UWS groups.
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Fiv, I Mean serun levels of corticosterone {ngiuik? in the non-swinnning NS 1L 10,170 84 and >34
repetitions of underwater swimming groups. Bars with vertical Tines ingieate the weans *
stanelard etrors,
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Fig. 2. Mean serum levels of ereatine kinase {CKY, tacrate dehyvdrogenase (L) and alkaline phosphatase
{ALKPHOS) (U: D in the non-swimming (NSi0 10 W, 170 24 and 224 repetitions of under switming
aroups. Bars with vertical lines indicate the means £ standard errors,
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LIPIDS
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Fig. 3. Mean serum levels of triglyeerides {Ta), tolal cholesteral (T-C) and high density lipoprotein
cholesterol THDL-CY (o dl o the non-swimeing (NS1. 1, 10, 17, 24 and 24 vepetilions of
undlerw ater swimming groups. Bars with vertical lines indicate the means £ standurd errors.

= = o R ra i 4
-

[
Y
By



201

DISCUSSION

The elevated seriun levels of corlicosterone reparted herein {Fig. 1) are in
acceordance with adrenocorticoid values published elsewhere for animals and humans
performing high intensity and long-term exercise (Davies and Few, 1473; O'Connor
and Corrigan, 1987; Ronkainen et al., 1986; Terjung, 1980; Tharp and Bunck, 1971),
Moreover, the uniform elevation of corticoid in the single bout through exhaustive
repetitions of UWS groups (Fig. 1) indicates that the exercise stimulates high lovel
adrenocortical activity, Although. reduced blood glucose is known to increase cor-
ticosterone levels, Garey {1983) reported stable o clevated plasma glucose in UWS
male rats, suggesting that underwater contraction of muscle is a potent stressor of
the adrenal cortex. The adaptive significance of corticosterone in UWS jay be in
maintaining an adequate supply of substrate for repeated musele contractions.

The increased serum levels of CK and LDH noted in exhaustive UWS {Fig, 23
have been demonstrated in animals and hunans undergoing irreversible tissue
maladaptution incurred by performing alternative forms of severe exercise (Deldar
et al., 1982; Holly ot al., 1986: Rogers et al., 1953). Furthermore, the increased
values of CK and LDH in contrast to stable values of alkaline phosphalase suggest
maladaptation to severe UWS stress in lssues sach as skeletal and cardiae museles.
On the other hand, the stabilized or reduced levels of CK, I.LDH and alkaline phos-
phatase in single bouts and repetitions of UWS indicates that the anaerobic excreise
stress docs not induce irreversible tissue maludaptation,

Fong-term vigorous exercise has been shown to alter blood levels of Te, T-C
and HDL-C (Blessing et al,, 1987; Durstine et al., 1985: askell, 1985: Johnson
et al.. 1982; Leeds et al.. {986; Naveri et al., 1985: Savage ot al., 1986: Tran el
al., 1983). On the other hand, serum levels of lipids in the UWS and NS groups
were similar (Fig. 3), suggesting that stability of lipids mav be associated wilh
anacrobic exercise utilization ol glucose (Gollnick and Mermansen, 1973; Gollnick,
1882; Sjodin and Svedenhas, 1985) or insufficient duration of exercise to compromise
steady stale lipid metabolisi,

In conclugion, the results from this study indicate that increments in acute UWS
load illicits responses of metabolie adaptation. whereas exhaustive UWS imiposes
maladaptive stress on tissues,
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