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WFZER S OMEEE (330) : The breakdown of the blood—nerve barrier (BNB) is considered to
be a key step in diabetic neuropathy. Although basement membrane hypertrophy and
breakdown of the BNB are characteristic features of diabetic neuropathy, the underlying
pathogenesis remains unclear. The purpose of the present study was to identify the
possible mechanisms responsible for inducing the hypertrophy of basement membrane and
the disruption of the BNB after exposure to AGEs using our newly established human
peripheral nerve microvascular endothelial cell (PnMEC) and pericyte cell lines. AGEs
reduced the production of claudin-5 in PnMECs by increasing autocrine signalling through
vascular endothelial growth factor (VEGF) secreted by the PnMECs themselves.
Furthermore, AGEs increased the amount of fibronectin, collagen type IV and TIMP-1 in
pericytes through a similar upregulation of autocrine VEGF and transforming growth
factor (TGF)-B released by pericytes. These results indicate that pericytes may be the main
regulators of the basement membrane at the BNB. AGEs induce basement membrane
hypertrophy and disrupt the BNB by increasing autocrine VEGF and TGF-8 signalling by
pericytes under diabetic conditions.
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(peripheral nerve
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(1) PAMECs &~V %A FD &5 678 FEEE
By 7% FEAE L TV D 3% Western blot 1%
TfRfT L7z,

(2) VU HA M AGEs ZEH &8, U4
A FINBEAIND BRI Th D
(Fibronectin, Collagen type IV, MMP-2/9,
TIMP-1), ZEFEMEYE (VEGF, TGF-B, bFGF)
DFEBIIEAL % Western blot 15 THER L 7-.

(3) XV A FZ TGF-p=X° VEGF Z{EH &+,

ARUY A "B EEA S D IR S
(Fibronectin, Collagen type IV, MMP-2/9,
TIMP-1)D 3B D2 % western blot 1 CTHEHT
L7z,

(4) ~2VU YA I AGEs & 8 THL TGF-p
FHUALHT VEGF HRIHUAZEH S,
Fibronectin & Collagen type IV D3 HLZA AL % fi#
Brite.

(5) PnMECs (2 AGEs # {EH &+, PnMECs @
tight junction BH# 2 H Td % claudin-5 DFEHL
Ak, AN THERE A K D ERRUE O
(L&A L7=. AGEs [Zfif8 T, $1 VEGF H
iRz EH &85 & PaMECs @ claudin-5
FEHL & KIRHUE 2 HE L7z,
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(1) VA ;23 PaMECs & i U AR
B3 1-Cd> 5 Fibronectin, Collagen type IV,
TIMP-1, MMP-2 % EIZPEA L T .

(2) VYA FZ AGEs Z1EHESES &, ~
VWA FrBREEA S LD EERERE 1 C
& % Fibronectin & Collagen type IV DFEELA
L, NUHA FrsiitiEins MMP-9
DFEADMET L7z Z & % Western blot 14 Tfifg
LTz,

Effect of the two AGEs concentrations (100
pg/ml, 200 pg/ml) on expression of basement

membrane-related molecules in peripheral nerve

pericytes
Ratio of target protein
Protein expression (protein/actin)
AGE 100 AGE 200
pg/ml pg/ml
Collagen 2.18+£0.39* 2.93+£0.61%*
type IV
Fibronectin 4.83+0.52* 5.33+0.96*
TIMP-1 2.38+0.17* 2.86+0.14%
Act-MMP-9  0.68+0.06 0.36+0.18*
Act-MMP-2 1.15+£0.07 0.94+0.05




RAGE 2.03+0.38*  2.40+0.42*
TGF-B 1.87+£0.13*  2.68+0.18*
VEGF 2.26+0.29*  2.21+0.21*%*
bFGF 1.18+0.08 0.96+0.05

Each values reflect the combined densitometry
data from three independent experiments and are
represented as a fold of controls, meantSEM
(n=9).

*< (.01 compared to control.

(3) ~2YU HA FZ TGE-p = VEGF % {Ef &
5L, XUYA MrLEASIILS Fibronectin
& Collagen type IV OFEEL I L 7=.

Effect of TGF-B and VEGF on expression of
basement membrane- related molecules in

peripheral nerve pericytes

Ratio of target protein

Protein expression (protein/actin)
TGF-p VEGF
Collagen 4.49+0.15* 1.94+0.20*
type IV
Fibronectin  3.60+0.18* 1.92+0.15*%
TIMP-1 1.23+0.14 1.10+£0.14
Pro-MMP-9 1.84+0.13* 3.22+0.23*
Act-MMP-9 1.28+0.14 1.38+0.17
Pro-MMP-2 0.95+0.14 1.34+£0.25
Act-MMP-2 1.43+£0.32 1.32+0.14

Each values reflect the combined densitometry
data from five independent experiments and are
represented as a fold of controls, meantSEM
(n=5).

*<0.01 compared to control.

(4) ~2VU ¥ A BT AGEs & {8 THL TGF-p
HUARHL VEGF FRHtR 2 EH S E % &
Fibronectin & Collagen type IV OFEBLMET L
7z.
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