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The promotion mechanisms of diabetic nephropathy by Porphyromonas gingivalis
lipopolysaccharide via toll-like receptors in glomerular endothelial cells.
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We showed that the glomerulus blood endothelial cells with Diabetes mellitus
expressed toll-like receptors (TLRs), and that all of the diabetic mice injected with Porphyromonas
gingivalis LPS, which is the ligand of TLRs and the causative agent of periodontitis, died for diabetic
nephropathy within all survival periods of non-diabetic mice with the LPS likewise. Diabetic nephropathy
might be a cause in oral bacteria entering in the circulation because bacteria easily enter into the
blood vessels of the patients with severe periodontitis by toothbrushing. The bacteria entering into the
circulation at the intestine go to the liver but at the oral and maxillofacial circulation bacteria
anatomically reach to kidney. Now, we began the study to prophylactically inhibit diabetic nephropathy by
using the TLR antagonists.

toll-like receptor AGE TLR




2014 2012
950 40
2-3
advanced

glycosylated endoproducts(AGES)
AGEs
Ne-carboxymethyl-lysine
(CML)

CML  AGEs NF-K

L2 cuL

v

9 22~24 9

podoplanin  PDPN

(Cancer Sci In this issue

) 59 PDPN
PMab-1 PDPN NZ-1.2
PCT/JP2010/067141  MBL, Imgenex,

Sigma, Millipore

D2-40, 8.1.1

CML

TLR

TGF-B

Streptozotocin (STZ)



I ICR I TGF-B
NOD 11 HE
KK/Ta KK/AyJcl ImageJ (National
i1 Institutes of Health, Bethesda, MD)

PCR

) STZ
100
11 KK/Ta | 11
KK/AyJcl 70 600
toll-like receptor (TLR)2 TLR4
( 1,2) TLR

TLR

lipopolysaccharide

(LPS) (Porphyromonas gingivalis, Wako)

advanced glycosylated

end-products(AGE)

TLR
TLR2
lipoteichoic acid (LTA) TLR4
lipopolysaccharide (LPS)
TLR IL-6, TNF-a TLR

IL-1B



Porphyromonas gingivalis

LPS TLR2  TLR4

AGE

TLR
humane endpoint ( TLR TLR
1.2) TGF-B

TGF-B

IL-1B8 ,IL-6 TNF-a

TGF-B
typel 4 #E%  AGE
> TLR2/4 <:> RGN EN K
LPS - YA bhA UL
BRM@E E. co// LPS l,l,
( l) pres AU LA
— a 5l’7'>E$
mﬁﬁ%‘ﬁ
B EEAR L MR EEOBERBORS
( 3)
1) Wang, et al. Atherosclerosis. 2012, 221:
387-96.
2) Nerlich, et al. Ann N Y Acad Sci 2007,
1gA
1096:239-248.
1gA
3) Alkhalaf,et al. PLoS One 2012,7: e40427.
4) 22-24 B
CLEC2-PLAG
TLR

22390345



5) Kaji, et al. Acta Histochem Cytochem
2012, 45: 227-237.
6) Kaneko, et al. Cancer Sci 2012, 103:

1913-1919.

1) Expression of toll-like receptor 2 in
glomerular endothelial cells and promotion
of diabetic nephropathy by Porphyromonas
gingivalis lipopolysaccharide. Sawa Y,
Takata S, Hatakeyama Y, Ishikawa H, Tsuruga
E. PLOS ONE 2014, e97165.

2) Expression of toll-like receptor 4 in
glomerular  endothelial cells under
diabetic conditions. Takata S, Sawa Y,
Uchiyama T, Ishikawa H. Acta Histochemica
et Cytochemica 2013, 46(1):35-42.

3) Altered dynamics in the renal lymphatic
circulation of type 1 and type 2 diabetic
mice. Uchiyama T,

Takata S, Sawa VY,

Ishikawa H. Acta Histochemica et

Cytochemica 2013, 46(2):97-104.

1) ’ 7 L] ’

TLR2  TLR4 . 118

.2013,3
2) ’ ’ 7 ’

118
.2013,3
3) ’ I ’ ’

, :Expression of toll-like

receptors in glomerular endothelial cells

under diabetic conditions. 38

.2013,2
4) , , i
TLR2
TLR4 . 28
.2013,9
5)
55
.2013,9
6) , . , ’
TLR2  TLR4 . 55
.2013,9
) -
51
.2013,11
8) , . , .

Toll-like receptor(TLR)2 4
51
.2013,11

9 —



40

.2013.12
SAWA, Yoshihiko
10)
TLR2
TLR4 .40 ) 70271666
.2013.12
ll) I’ L] I’
HATAKEYAMA, Yuji
LPS TLR2/4
70
.2014,5 40302161

12) , , s OKA, Kyoko

. Severe Periodontal Disease exacerbate

Diabetic Nephropathy through Toll-like

60452778
receptor (TLR) 2 and TLRA4. 57
.2014,5 2014
13) s ) .
_ TLR 30295901
56 2014
. 2014,9.
14) . . .
B LPS TLR 90105685
. 2014, 12
15) , M
. Porphyromonas gingivalis LPS
TLR2/4
73

2014,10



