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Correlation Between the Pattern of Developing Delayed Onset Muscle Soreness

and Exercise Habit or Aging on Magnetic Resonance Imaging

'"KATAYAMA Kenji

Department of Health Promoting Acupuncture and Moxibustion,

Meiji University of Oriental Medicine

Abstract

Purpose : Delayed onset muscle soreness (DOMS) is frequently experienced after exercise. However, the
etiology of DOMS has not yet been sufficiently clarified. Therefore, using motor function evaluation
apparatus, we experimentally induced DOMS in subjects under an exercise load and measured the relaxation
time on magnetic resonance imaging (MRI) at various time points before and afier exercise. The present
study investigated the correlation between the pattern of developing DOMS and age and the presence or
absence of exercise habits. Changes in the relaxation time and subjective symptoms were used as indices
for this evaluation.

Methods : Healthy adult subjects were classified into non-athletic and athletic groups based on their daily
exercise habits. The non-athletic group consisted of 31 subjects, and the athletic group consisted of 27
subjects. Among these, 38 subjects were in their twenties, 12 were in their thirties and 8 were in their
forties. MRI measurement site was established 15 ¢m proximal from fissural region of the knee joint, and
computed SE, IR, Tl and T2 transversal MR images of the femoral region were obtained using a body
coil. After performing MRI at rest, an eccentric exercise was performed using the quadriceps muscle of
the thigh, since it is a site predisposed to the induction of DOMS. Using motor function evaluation
apparatus, the peak torque of the exercise was previously determined in the respective subjects. Subsequently,
using 80% of the peak torque of the exercise, 8 sets (100 times for 1 set) of exercise were performed.
MR images were obtained at the baseline and serially after loading exercise (before exercise. immediately
after starting exercise : 0, 24, 48, 72, 96, 120 and 168 hours after loading exercise). Simultancously, pain
on exertion (during flexion of the knee joints in the upright position) was evaluated and classified into 6
stages.

Results : The relaxation time gradually started to prolong immediately after starting exercise and reached a
peak 48 hours after loading exercise in the non-athletic group and 24 hours after loading exercise in the
athletic group (p<0.001). High intensity areas were selectively observed on inversion recovery images
obtained from the region of the quadriceps muscle of the thigh at the peak relaxation time, especially in
the region of the intermediate great muscle. These changes were normalized to the resting levels belween
approximately 120 and 168 hours after loading exercise. Moreover, there was a positive correlation between
the peak prolonged relaxation time and age (non-athletic group., Tl : r=0.79, T2 : r=0.81). Furthermore,
changes in relaxation time were in good agreement with the development of subjective pain on exertion
(non-athletic group ; T1 : =0.81, T2 : r=0.81, athletic group ; T1 : =0.84, T2 : r=0.88).

Conclusion : Previously, DOMS has been subjectively evaluated. In the present study, however, DOMS
was quantitatively evaluated by MRI. These results indicated that the peak of developing DOMS and its
subsidence appeared earlier in the athletic group than in the non-athletic group. Furthermore, it was
clarified that the peak of developing DOMS was prolonged with aging.
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