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Novel biomarkers of glymphatic systems and the application of them to biological
therapy in Parkinson disease
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Since the intracerebral lymphatic system is activated during sleep,
high-intensity phototherapy as a treatment for sleep disorders in Parkinson®s disease may bring
about improvement in biological rhythm through activation of the intracerebral lymphatic system. In
this study, by evaluating the clock gene expression rhythm by collecting hair root cells, most
Parkinson"s disease patients whose sleep improved after high-intensity phototherapy had a shift in
the circadian rhythm of the clock gene, which correlated with the improvement in sleep. Clarified to

do. We also demonstrated that chronic dopamine stimulation to the nerves of the suprachiasmatic
nucleus, which controls human circadian rhythm, rapidly attenuates the autonomous oscillations of
clock ?ene expression. Circadian rhythm evaluation of clock gene expression is a biomarker that can
be applied to the optimization of high-intensity phototherapy.
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Tablel PD BLT
Effects of LT on Parkinson’s disease severity and sleep
Mean (SD) P Value

Before LT +12w LT *All’Younger/Older

UPDRS part Ill score 22.31(8.90) 22.64(8.33) 970/ 599/ 792
ESS score 7.94(3.97) 7.56(3.61) 663/ .492/ 958
PDSS-2 score 20.56(8.65) 14.56(7.87) 038/.007/ 371
#1 Overall sleep 2.19(1.38) 1.44(1.26) 098/ .045/ .553

#2 Difficulty falling asleep 1.88(1.31) 1.13(1.36) 091/ 615/ .554

#3 Difficulty staying asleep 3.00(1.59) 2.88(1.31) 662/ 601/ 954

#4 Resiesamons of lsgs or sne 1.44(1.36) 0.75(1.39) 068/ .077/ 462

#5 Urge to move legs or arms 1.13(1.36) 1.06(1.48) 770/ 502/ .909

#6 Distressing dreams 0.63(1.02) 0.38(0.62) 730/ 350/ 573

#7 Distressing hallucinations 0.63(1.20) 0.25(0.45) 582/1.00/ .488

Items #8 Nocturia 3.25(1.13) 2.38(1.31) 044/ 253/ .103
#9 Immobility in bed 1.44(1.71) 0.94(1.29) 473/ 856/ .508

#10 Pain in ams or legs 1.19(1.52) 0.19(0.40) 019/ .052/ 212

#11 Muscle cramps in arms and legs 0.75(1.34) 0.38(1.03) 261/ .349/ .587

#12 Moming dystonia 0.75(1.24) 0.63(1.09) 913/ 1.00/ 904

#13 Morming tremor 0.31(0.60) 0.25(0.68) 488/.700/ 643

#14 fatigue and sleepiness in the moming 1.75(1.44) 1.31(1.25) .394/ 698/ .546
0.25(0.58) 0.44(1.09) 934/ 587/.706

#15 Snoring and difficulties of breathing

* All: All subjects, Younger: Subjects between the ages of 52 and 65, Older: Subjects between the ages of 66 and
80
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