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We have visualised the early augmented glomerular filtration in-vivo that may be related
to the development of diabetic nephropathy with albuminuria by multi-photon microscopy.
We hypothesised that there are structural and component protein distributional changes,
which may be associated with albuminuria.We used control rats and diabetic Wistar rats.
After kidneys were extracted, slit membrane component proteins. Stained images of each
component were binarised and the distributions of slit membrane proteins were analysed
by area ratio. Area ratio was found decreasing linearly with diabetic duration. Amongst
pair combinations of 3 proteins, the best correlation was between the diabetic duration and
the area ratio of nephrin and podocin (+=0.871). This means discrepancy of slit membrane
protein distribution deteriorates progressively.
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Figure 1 Double staining of slit membrane proteins

HREAOHMAEDETIE, X7V ER
N DA D R b HEBRED & < ERE
WL L7z Rg D Z OfEIL 0.871 Th o7z
(Figure 2),

ZOZEE, FERFBICEDRERIKAY » b
DG o b Zd Lok L, BHIBERG
IZBIT D RERIK L~ TOES T EWED
RHEORNEEZ b5nl-, LinL, Tl
H%a RIET 5, Cpeptide 1IEEZDEH D
WIZEE LN Enmgmnoi,

DM: diabetes mellitus, ##R7%
control: x} P (HE)

nephrin: *7 VU

podocin: K R/ >

bolus: "—7 AT, —#T, —EIC
homogeneously: ¥J—IZ
heterogenously: ~¥#J—I|Z

stain: Y4

filter: J&i& (9°%)

slit membrane protein: A U v EEH
regression: [B])F

area ratio: mifg (—%) H

duration of diabetes: ¥ /K5 e AR

5. ERRERLE

CesEams) R 11
(1) Hiroshi Nakamoto, Fumihiko Kajiva

In Vivo Quantitative Visualization
Analysis of the Effect of C-Peptide on
Glomerular Hyperfiltration in Diabetic
Rats by Using Multiphoton Microscopy,
Microcirculation, & 3t A v . 2013 .
E-publication, DOI: 10.1111/micc. 12043,
URL:http://onlinelibrary. wiley. com/doi/
10. 1111/micc. 12043

(xR GH7)

) Hiroshi Nakamoto, Widening of
Interfoot—-process Spaces in Early
Diabetic Rats and C-peptide Effect on
1t, 2013/03/16 25 77 [F] H ARG B AT F 10
&, Mk

® Hiroshi Nakamoto, Wide
inter—footprocess area in a rat at the
early stage of diabetes, HAMU/NEERF
£, 2013/02/09, B

®  Hiroshi Nakamoto, Distributional
Changes of Glomerular Slit Membrane
Components and Widening of Inter—foot
Process Spaces in Early Diabetic Rats,
American Heart Association, 2012/11/07,
Los angeles, USA

@ Hiroshi Nakamoto, Quantitative
analysis on structural change of slit
membrane proteins, & 51 [A] H AA{RE L5
4, 2012/05/12, &[]

® Hiroshi  Nakamoto, Progressive



. 000

.900 &
800 VM =
700

@

600
500

. 400
. 300

area ratio (%)

y =-0.0084x + 0.89

. 200
. 100

R=0.871

000 - y —
0 5 10

15 20 25 30

duration of diabetes (week)

Figure 2 Regression line of area ratio
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