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impairs mucocdiany transport (MCT).

=Cuantification of MCT & tradiionally performed using radio-
labeliing or dye transit techmiques, but these only prowide bulk
measwres and are relabwely insensitive and unsuited to
topographically-complex airways.

least two orders of magnitude higher than other curment
methods such as p-CT and MEL

-Particle dearance by MCT is a slw process occuming ower
howrs. to days, however our previous studies have only examined
MCT ower ~20 minutes after dosing. Reductions in radiation dose
now allow the use of repeated-measures study designs to fiollow
changes n individual animals.

This study examined the MCT of deposited marker particles
in the lungs of live mice for up to 25 hours.

METHODS:
=Intubated (flexdent wenBiation) CSTELS mece were imaged on e
BLAE beamline at SPring-B {Japan).
=Lead marker parbcles were delwered to the rachea using a Dry
Powrder Insufiator™ (PennCenbury, PA).
-images of the trachea with an effiective pixel size of 0L56 pm and 3
field of view of 1.43 mm x 1.2 mm were captured using a high-
resclution camer. All images used a 50 ms exposure;
=Baseline: (12 images 5 sec apart) x 2 uns 5 min apart.
=Repeat 110 images & sec apart.
-Basaline mmagng determined the initial particle distibution and
behaviow: Mice were then allowed to recover from anaesthesia,
After 3, O or 25 howrs (n = 8 per group) the mice were e
anaesthetszed and imaged again to determine if there was any
alteration | the number of particles present, and whether the
nature of the partcle MCT behaviour had changed.
=Custom software was used to locate paricles, and calculate MCT
raies.
b, o

RESULTS:

MCT rate was reduced at the [ater time-points.

and (e fewl moving paniiCies \0 reen [ToWEL

=The repeat imaging protocol was well toberated, with no discemable effects from the radiation exposure.
-Both qualitative and quantitatve wisual analyses show that substantially fewer particles are present at the laber fme-poinks, and that the

28 - artickes oy Bme Kol Bt no
i T 2 - Mg particies wene gedecied af
s = P, The MCT rakear P and 25
F“ E Roers was signdicanty receed
E i" ﬁ S oompaed i baseine
P g Pt
! f . = Al AR R TR
Tierm sl
s feher moving or SEiorary af
i i e = Eacl Sme-point. The fofa! number
x| =T e of particies present o § and 75
i H . howswas sgnilcanty redoced
‘ﬁ i i = T Comoaned o hasaine
E . i, At i Oret ey AN
! ] 5 & o
T mini

da] Wi 3 hows B M2 3 hodirs L) M 35 howrs

{F7) Hgh magnfication mages oF fead dust in Me fechea of frees Bve mice (LH-43) ater partice !
Insufation, sssessed psing @ Mepeat imaging Sucy design. The fop row of imapss & & Daseine, E o . . remaned af 5 howrs compared B
shortly aiter eod divg was celversd o the airemy sunace. The bofform mow shows i same focation Jaf “rghi=g
3howrs, (5 @ hoors aad ol 25 hours iy The head Is &0 the dght and te spive &5 foward e bofiom, P
imaging inciuded the same hone =dge (BoSom LH coman i snsue fe same aineay eghon Ras e b e o
Examined sach Bme. fmaging location I s above the carna. Shafonavy parficles are mavked ir red

i [FE) RACT e o il sl

COMNCLUSHOMN:

mefod.

The reduction in radiation dose has made longer-term monitoring of MCT | [ Syncheotron ISAP.

possible and wil facilitate future studies that can nolude examination of Conference Travel: Robinson Institute.
the effect of potential novel therapewtics fior CF across days or months.
-Histological Essue analyses for radiation induced change are undenway. &j CuredACF
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