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ABSTRACT

Although functional disorders of GI tract including abdominal pain, diarrhea and
hemorrhagic stool occur after strenuous exercise, their mechanisms remain unclear. We
examined the effect of strenuous exercise on intestinal mucosal immunity. Male C57BL/6j
mice were given treadmill exercise (8~28 m/min, 100 min) and plasma levels of cortisol
and TGF- 3 were analyzed. We found that plasma cortisol rapidly increased and maintained
its high levels (~12 hr) while TGF- # increased 6 hr after the exercise. Mucosal IgA in the
small intestine and colon increased markedly after the exercise. Furthermore, apoptotic cells
were found to increase in the colon but not in the small intestine. These results suggest that
strenuous exercise causes enhanced immune reactions in intestinal mucosa thereby induces
apoptosis of colonal cells. These changes in mucosal immunity may underlie the functional

disorders of the GI tract after strenuous exercise.
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2 Immunohistochemical detection of TUNEL positive cells in the GI tract.
Pictures (upper) show time course changes in the colon and graphs (bottom) show changes of
TUNEL positive cells in the GI tract.
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13  Immunohistochemical detection of IgA antibody in the jejunum and colon.
FAHYSHM AT EL T D, £ 2 TliEdEmREo RN L B2~ D IR B ) D 1 3548 A RELIE R0 4T
BADPERZHLETWAI0, Zofer LT, WML EDD D, REFEIZL Y, SREDEE)H

Ty b AKR—=UREE Vol 25



— 92 —

B ERRD IgGA PEEIML TW5D 2 LA L 7-.
WLV EB 2121, bacterial translocation 75#2 = 1)
I, MPLPSBEFHMTLIERERND
W& COMDZHMETTH 2 IgA v MLz &

EZbhb.

CDE)REHICLIBEREOHMR
bacterial translocation DI & - THE DAL B
BOBESNLITRENFZEZONS., FE,
TUNEL 38 THILEOMBE e Mir L2 2
5, RBTIZ6REEBIZT R - A mML T
Wiz, Ko~ b2 =zt ¥ v it
ZHEB CEALATR 519 (data not shown), #1H
RHBEEIRI T hnEEZLRSL, T
IINFIAA FIITRI—=VAFEEREETS
TEHFMHEN TR, SEofE,rs, &
ByRAMRICIHENT 5 aVF -, RBTO7T

A=V AZREL-TREEDERZONS.

i &

G &, SHEOEE)IC X o T B X U
ETORBERICTFRIND Z LR ToOMNI
FEHEMT 2 EAHBA L. 4%, ToXH%
LRI E 2 R L ) 2 et aa s 2R
RLTWLEZTH S, BRI pEELE InEL
T3 bay B TEAFEREE % #0655 v =
F o0, RHCEREREOUE AN EEZELDL

n, BEZDOHMRERFPTHS.

.

ARFFEI xS LBITE 2 () AR T >
AR =Y RFRAMENICROBRHBEL I Y.
72, RERIZZRE B THN TRV PRE %

B (KRR IO oHEdrELET.

3w

1) Sullivan, S.N.: The gastrointestinal symptoms of

running. N. Engl. J. Med., 304,915 (1981)

2)

3)

4)

5)

7)

9)

10)

11)

12)

13)

Riddoch, C., Trinick, T.: Gastrointestinal disturbances
in marathon runners. Br. J. Sports Med., 22, 71-74
(1988)

Jeukendrup, A.E., Vet-Joop, K., Sturk, A., Stegen,
J.H., Senden, J., Saris, W.H., Wagenmakers, A.J.:
Relationship between gastro-intestinal complaints and
endotoxaemia, cytokine release and the acute-phase
reaction during and after a long-distance triathlon in
highly trained men. Clin. Sci., 98, 47-55 (2000)
Bosenberg, A.T., Brock-Utne, J.G., Gaffin, S.L.,
Wells, M.T., Blake, G.T.: Strenuous exercise causes
systemic endotoxemia. J. Appl. Physiol., 65, 106-108
(1988)

Peters, E.M., Bateman, E.D.: Ultramarathon running
and upper respiratory tract infections. An
epidemiological survey. S. Afr. Med. J. 64, 582-584
(1983)

Davis, J.M., Kohut, M.L., Colbert, L.H., Jackson,
D.A., Ghaffar, A., Mayer, E.P.: Exercise, alveolar
macrophage function, and susceptibility to respiratory
infection. J. Appl. Physiol. 83, 1461-1466 (1997)
Kohut, M.L., Davis, J.M., Jackson, D.A., Jani, P.,
Ghaffar, A., Mayer, E.P., Essig, D.A.: Exercise
effects on IFN-beta expression and viral replication in
lung macrophages after HSV-1 infection. Am. J.
Physiol. 275, L.1089-1094 (1998)

Rowell, L.B., Blackmon, J.R., Bruce, R.A.:
indocyanine green clearance and estimated hepatic
blood flow during mild to maximal exercise in
upright man. J. Clin. Invest. 43, 1677-1690 (1964)
Clausen, J.P: Effect of physical training on
cardiovascular adjustments to exercise in man.
Physiol Rev. 57, 779-815 (1977)

Pedersen, B.K., Hoffman-Goetz, L.: Exercise and the
immune system: regulation, integration, and
adaptation. Physiol Rev. 80, 1055-1081 (2000)
AR R R 57 O ] B O BRI )V T 57
O Gk LIEMN, BEAZ, DA RR), &
PHIA T4 74 7, pp511 (2001)
Mattingly, D., Martin, H., Tyler, C.: Fluorimetric
method for simultaneous estimation of cortisol,
corticosterone, and testosterone in plasma. J. Clin.
Pathol. 42, 661-666 (1989)

Suzuki, K., Yamada, M., Kurakake, S., Okamura, N.,
Yamaya, K., Liu, Q., Kudoh, S., Kowatari, K.,
Nakaji, S., Sugawara, K.: Circulating cytokines and

hormones with immunosuppressive but neutrophil-

T v P AR—- IR Vol. 25



14)

15)

16)

priming potentials rise after endurance exercise in
humans. Eur. J. Appl. Physiol. 81, 281-287 (2000)
Meddings, J.B., Swain, M.G.: Environmental stress-
induced gastrointestinal permeability is mediated by
endogenous glucocorticoids in the rat. Gastroenterology.
119,1019-1028 (2000)

Alverdy, J., Aoys, E.: The effect of glucocorticoid
administration on bacterial translocation. Evidence
for an acquired mucosal immunodeficient state. Ann
Surg. 214,719-723 (1991)

EEE 4R EREREL O — KRR (7F

FH v P AR—YEE Vol. 25

17)

18)

Bz, mELE, ZA%ER) TS, pp2-30
(2001)

Hoffman-Goetz, L., Zajchowski, S.: In vitro apoptosis
of lymphocytes after exposure to levels of
corticosterone observed following submaximal
exercise. J. Sports Med. Phys. Fitness. 39, 269-274
(1999)

Hoffman-Goetz, L., Zajchowski, S., Aldred, A.:
Impact of treadmill exercise on early apoptotic cells
in mouse thymus and spleen. Life Sci. 64, 191-200
(1999)



	page1
	page2
	page3
	page4
	page5
	page6

