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Absiract : The mucocihary system 1a one of the mosl imporlant aitway delense mechanisms i human body and impaument af
ciliary movement 1esulis n various diseases in vespiratory lracl In this study, we heve developed a svstem that can measure
ciliary moevement in vivo and guaniified ciliary beat fiequency (CBF) through autoiceressive (AR) power spectrum. To measure
the frequency In vive, we applied a photoeiectric melhod that was composed of a laser light and & Mher ophic probe Scalterad
lights by ciliary beats aie dstected by a (iber opfic piobe and converted to eleclric signals by a photodiode The digilized
signals aro Lransferred to a PC in which they are chsplaved on the meonitor and 1l CBF 1z delormined by the AR methed in
real Lime DBy applying direclly the probe on the anterion end of middle tuibinate in nasal cavity, the signals of mhaiy beat
were acguired. [for 8 neimal subjects, the analyzed CREFs 1anged fiom 5 to 10Hz and ite mean was 7 3T 1 1Hz. This 1esult
showed similar aspects Lo the reporled results of CBFs to date, We cxpect thatl this 1osull will be applied in various clinical
zludies such as analysis of CBI" changes by drugs o by diseases

Key words cihary beal frequency(CBF), laser lighl scatlering method, fiber optic probe, auloiesressive power specltium
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Table 1. Means and standard deviations of CBFs for 8

normal subjects

Aean{ Hz) Stdev(11z}

subiectl 59 074
subject2 6.8 0.3%
subjectd 8.1 2.88
subijectd 73 077
subjecth 6.7 060
subijectd a1 131
subiect? 6.2 119
subiect® 81 082
average 73 1.09
14

Frequeney|Hz)

]

0 2 o

Analysis number

—+ 51

—a— 53
—*- &5

57

—— 82
—x-54
-8 86
—=— 58

8

a2 b, seel Baklo] ohslo] AR Wiol 25 BEE CBF BEC

Fig. 5. Distribution of CBFs for 8

determined by AR method
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Table 2. Reported
epithelium cells

ciliary

EE Mu Mz2 CBF
frequencies

normal

of

subjscls

respiratory

Mean(Hz)\Sidevt Hz)| Method

Yager J el al [3] 13.8 1.8 m vilro
Teichtahl H et al [6] 12 2 in ure
Ingels K] et al [23] 10565 226 in vitro
Phillips PP et al [24] 11.29 0.96 ut vilro
Chilvers MA el al [22] 13.2 29 in vitro
Lindherg S el al [9] 133 14 in vitro
Lindberg S et al [9] 115 15 m oo
Lindberg 3 et al [25] 78 1.6 in v
Paltieh Y er al [10] 77 05 in vivo
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