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New method of evaluating condition using salivary clock proteins

Shimizu, Kazuhiro
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BMAL1 PER1

The purpose of this study was to examine the effects of acute and chronic
high-intensity exercise on salivary “ clock protein” derived from clock genes. Acute high-intensity
exercise suppressed BMAL1 activity varying with time, while PER1 did not show significant change by
excise. So, High intensity exercise could upset circadian rhythm formed by clock proteins such as
BMAL1 and PER1. Moreover, chronic high intensity exercise decreased resting BMAL1 and PER1 in
saliva. Therefore, continuous high intensified exercise could upset circadian rhythm of BMAL1/PER1
still more. These results suggested that monitoring BMAL1 and PER1 could be useful for evaluating
circadian rhythm and fatigue In athletes.
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Pierce 660 nm Protein Assay Kit
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1 1
ml/min +
Tukey-Kramer
5%
4-1. 1
Exercise L
pre pre post post 1h post 2h post 3h p value
OSt Saliva flow rate Exercise 3.32 + 0.69 2.04 + 0.51* 2.84 +0.63 2.90 + 0.64 2.85 + 0.65 <0.05
p (mL/2min) Reet 2.95 £ 0.75 2.96 = 0.74 3.30 077 3.02 = 0.67 2.89 = 0.66 0.39
p < 005 Reg Tatal protein concentration Exercise 252 + 33 502 + 99 * 293 + 33 1 300 + 32 284 + 28 1 <0.05
(ag/mL) Reet 223 +23 222 + 19 228 + 26 232 4 25 230 + 29 0.97
BMAL lconcentration Exercise  361£104 907200 480 =166# 68818 517+, <005
1 (ng/mL) Reet 4.04 +2.22 6.33 + 2.00 542 + 159 6.99 + 2.28 6.05 + 1.85 0.09
Exercise BMAL 1secretion Exercise  9.37 £+ 181 1329 + 273 857 +128  14.04 +2.73 9.92 493 017
(ng/2min) Reet 591 +286  11.95+272 1152 258 13354285  12.68 + 3.60 0.23
BMAL1 pre PER1 concentration Exercise 186 + 43 290 +46% 209439t  232+33 228 +38 <0.05
(ng/mL) Reet 17.0 + 3.8 232+ 29 214 +38 20.7 3.4 20.9 + 36 027
post
PER1 secretion Exercise 540 +12.0 47992 519 158 57.4 +125 551 +14.2 0.84
pOSt (ng/2min) Rset 36.6 + 10.1 58.1 + 12.4 58.4 + 135 515 + 11.1 535 + 15.8 0.32
post 1h post 3h BMALYPER1 ratio Exercise 019 003  031+006* 020+004  028+005 021004 <005
Reet 0.16 + 0.07 0.25 + 0.06 0.24 + 0.05 030 £007* 0.26+006* <005
P SIgA concentration Exercise 239 +2.67 27.4 +3.77 222 +2.89 24.3 +3.47 229 + 458 0.48
<005 Rest (og/mL) Reet 263 +3.92 282 +6.78 225 312 213311 204 +3.77 0.35
SIgA secretion rate Exercise 777 +£17.3 48.6 £ 9.4* 61.1 + 15.6 65.9 + 15.2 62.6 + 17.8 <0.05
BMAL1 (ag/2min) Reet 713 £ 18.9 79.3 £ 298 63.8 = 12.4 551+ 9.9 48278 0.36
Valuesare expressed asmean = SE. * p < 0.05vs. pre; T p < 0.05 vs. post.
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1 Exercise BMALLYUTP 2 Rest
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pre post p<0.05 Rest
1 Exercise pre post post 1h
p<0.05 5 Rest pre
post 2h post 3h p<0.05
4-2. 2
2 pre ow w
pre 6w Tw p value p < 005 2
Saliva flow rate (mL/min) 2.46 +0.17 1.53 +£0.07* 1.51 = 0.09* <0.05
BMAL1 PER1
BMAL Lconcentration (pg/mL) 1476+ 180 1652 +42.2  134.8 + 234 0.67
2 BMAL1
PER1 concentration (ng/mL) 19.5 + 3.3 20.1 +2.8 212 + 4.6 0.8
pre 6w w
BMALL/PER1 ratio 2384093  557+067  7.40+103* <005
SIgA concentration (eg/mL) 1941 +19.7 1514 +218  154.8 + 14.4 0.05 pP< 0.05 6
SIgA scretion rate (ag/min) 44114453 2007 +239* 2326 +255*  <0.05 PER1 pre 6w
Values are expressed as mean + SE. * p < 0.05 vs. pre. p < 0.05 7
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Values arc expressed as mean = SE. * p < 0.05 vs. pre.
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Values are expressed as mean = SE. * p < 0.05 vs. pre.
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