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ABSTRACT

Physical stress, such as exercise, promotes a number of physiological changes
within the body including the immune system. Systemic lupus erythematosus (SLE) is
a chronic autoimmune disease mostly affecting women of reproductive age. The cause
of the disease is still unclear. Possible factors that increase the risk include lack of
Complement C4 and physical stress. The latter has not been extensively explored. This
study aimed to 1nvest1gate the impact of exercise and trammg regime on cytokines and
antibody levels in lupus-prone (C4 knockout, C4”) mice compared to wild type
(C57BL/6J, B6) mice. Nine-week old females of both strains were subjected to either
single bout of exercise until exhaustion or exercise training at moderate intensity for 8
weeks. Immunological parameters were measured by ELISA including the serum IgG,
IgM, anti-dsDNA IgG and cytokines. End organ damage was examined in the kidneys
using histology and immunofluorescence microscopy for the detection of immune
complex deposition.

The results showed that prior to exercise the levels of cytokine IFN-y, IL-6 and
IL-4 in C4”" mice were significantly lower whereas IL-1B, TNF-a and TGF [3 were not
different among both strains. IgG concentrations were higher in C4” mice when
compared to B6. Single bout of exhaustive exercise enhanced IFN-y and IL-1f
immediately after exercise whereas TNF-a was increased one hour after exercise
cessation in B6 mlce On the other hand, this form of exercise did not alter most
cytokines in c4” group; except a rise in TGF- B which was observed one hour after
exercise. An exercise bout also had virtually no effect on IgG, IgM and anti-dsDNA
IgG of C4” mice whereas IgG was increased one hour post exercise in B6 group. In
addition, 8 weeks training significantly increased TGF-f in both strains whilst IgG
level was increased by week-4 and sustained until the end of tralmng program in B6
mice. However, no changes were observed in all cytokines in C4”" mice, except IL-4,
which decreased during first 4 weeks of training. Only an increase in IgM was
detected by 4™ week of training program. Exercise training had no effect on spleen,
renal structure or deposition of immune complex in the glomeruli.

In conclusion, a bout of exercise to exhaustion causes specific changes to
cytokine levels including raise IFN-y, TNF-o and IL-1B in B6 mice with a non-
significant trend of increase in c4” group. It has no influence on anti-dsDNA IgG or
antibody levels (IgG and IgM) in C4” mice. Moderate repetitive exercise did not
appear to cause end organ damage in the kidneys. However, further study is necessary
to examine the long term effect of exercise on disease onset and severity since the
disease pathology only develop in this model later in life.
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