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The delayed onset muscle damage that occurs after eccentric exercise is
referred to as exercise-induced muscle damage (EIMD). Recently, it has been shown that the
N-terminal fragment of titin (UTF) is excreted in urine after intense eccentric exercise. In
response to this report, we conducted experiments in this study to determine whether UTF has
validity as a biochemical marker of EIMD. The results showed that 1) UTF does not increase after
shortening exercise, 2) reflects the repeated bout effect of EIMD, 3) does not differ between male
and female, and 4) changes over time after aerobic exercise are different in aspect from those after

anaerobic exercise. These results suggest that UTF may have high validity as a biochemical marker
of EIMD.
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MVIC (%) - 0.056 -0.485* -0.610**  -0.603**  -0.679**%  -0.681**%  -0.670**
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Pre Post MVIC SOR
ROM CK UTF titin N-
*P<0.05 *P<0.01
2 CON ECC
EIMD UTF

1 UTF EIMD

3 1 2

UTF EIMD RBE
1
4
UTF
1
5 CMJ MVCC SOR ROM ALT AST
CK  UTF
CK

Dayl-pre Day2-post P =0.013 Day2-2.5h P=0.002 Day3-



post P =0.004 Day3-2.5h P =0.021 UTF
Dayl-pre Day-5.5h P=0.021
EIMD UTF
°
° EIMD CK
° EIMD
® Repeated bout effect UTF
® UTF
L UTF
UTF EIMD
UTF
1000 T
3 —=&— Anaerobic ECC
Male
—a— Anaerobic ECC
= 100 ¥ Female
E
E‘; Anaerobic CON
=
2 10+
—o— Anaerobic RBE
«
1 ) ) —e— Aerobic CON
0 1 2 3 4 5 6 7 8
Day
1 UTF
[ A
Repeated bout
effect °

[1] A. Stozer, P. Vodopive, and L. Krizan¢i¢ Bombek, “Pathophysiology of exercise-induced muscle

[2]

[3]

damage and its structural, functional, metabolic, and clinical consequences,” Physiol Res, vol. 69,
no. 4, pp. 565-598, Aug. 2020, doi: 10.33549/physiolres.934371.

P. Brancaccio, N. Maffulli, and F. M. Limongelli, “Creatine kinase monitoring in sport medicine,”
British Medical Bulletin, vol. 81-82, no. 1, pp. 209-230, Jan. 2007, doi: 10.1093/bmb/ldm014.
K. Kanda, J. Sakuma, T. Akimoto, Y. Kawakami, and K. Suzuki, “Detection of titin fragmentsin
urine in response to exercise-induced muscle damage,” PLOS ONE, vol. 12, no. 7, p. 0181623,
Jul. 2017, doi: 10.1371/journal.pone.0181623.



4 4 0 4

Yamaguchi Shota Suzuki Katsuhiko Kanda Kazue Okada Junichi 9

N-terminal fragments of titin in urine as a biomarker for eccentric exercise-induced muscle 2020

damage

The Journal of Physical Fitness and Sports Medicine 21 29
DOl

10.7600/jpfsm.9.21

Yamaguchi Shota Suzuki Katsuhiko Inami Takayuki Kanda Kazue Zhao Hanye Okada Junichi 19

Changes in Urinary Titin N-terminal Fragment Concentration after Concentric and Eccentric 2020

Exercise

Journal of Sports Science and Medicine 121 129
DOl

Yamaguchi Shota Suzuki Katsuhiko Kanda Kazue Inami Takayuki Okada Junichi 23

Changes in urinary titin N-terminal fragments as a biomarker of exercise-induced muscle damage 2020

in the repeated bout effect

Journal of Science and Medicine in Sport 536 540
DOl

10.1016/j . jsams.2019.12.023

Zhao Hanye Nishioka Takuya Okada Junichi 10

Validity of using perceived exertion to assess muscle fatigue during resistance exercises 2022

PeerJ

13019 e13019

DOl
10.7717/peerj.13019




3

0

Shota Yamagushi, Katsuhiko Suzuki, Kazue Kanda and Junichi Okada

Evaluation of exercise-induced muscle damage using urinary titin N-terminal fragment at repeated bout effect

European College of sports science

2019
titin N-terminal fragment

2019
NSCA S&C 2019
2019

0
(Suzuki Katsuhiko)
(80344597) (32689)




(Yamaguchi Shota)

(80896093)

(32612)




