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Figure 100 o-naphthyl butyrate esterase stain of cultured cells.
Figure 1A shows mouse bone marrow cells with only a few
positive cells, mostly composed of myeloid lineage cells. Figure
1B shows the cells we used in this study. Most of the cells were
positive indicating monocyte-macrophage cells were selectively
cultured.
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Figure 20 TNF« induced by elastin on macrophage. Northern blot analysis shows the time course
of TNFe stimulated by elastin with M-CSF (A) or without M-CSF (B).

TNFa: tumor necrosis factor alpha

020000000000TNFeO OO
0000000000 0102040608012024000
000 MO TNFe mRNAD O 0 0 O Fig. 2A0 00 O
20000000 TNFemRNADO OOOOOOOO20
00000000000000000000MmM118+
1.7S.D.0p = 0.0084[0 TNFa mMRNAO 0 00 0000
0000000006000001200000000
0000000000000
OO0OM-CSFOOOOTNFeOOOOOOOOOOO
WarrenD D00 O0O00OMOOOOOOO0O0OMOO OO
000O0OM-CSFODODL929CMO OO D OOOOO
000000000 TNFamRNADOOODOOOOOO
00000000000L929CMO 00000000
000000000000000L929CMO0000
000020000000 TNFamRNADOOOOOO
0 [0 Fig. 2B

O3 Oo0dooOooo0O0TNFeO OO
goooooooooboe0bObOOOOMeOOOOO
000000000 OWestern blotd 0 O 0 TNFaO O

1.6 P = {008

*

Fold increase
[

Control  Elastin (+)
After 6 hours

Figure 30 TNFe induction by elastin and macroph-
age interaction. Western blot analysis shows TNF«
production stimulated by elastin at 6 hours.

oooooOooOO0O0O0O0O0Fe 3000000000
OOO0O0TNFeOOOOOOOOOOOOOO0O0O00d
goodzoo0o0o00000C0C0C0O0000M™1.34+
0.05S.D.00 p = 0.008]

000 Vol. 46 Nos. 1-2



ooooooooso

TNFa | el _|EI :
ti

o6 [l Wl
TT"FFI.'.I| _|Enntrni

Lactose 0 0.5 mg/mL

E i p=0.0372
' 0 mgrmil 05 mptml.
lastioss a2 vt

= 0,3 mgimil. claslin

TNFa
Lactose ()

o -
28 |

0.5

Collagen type |

Control

mg/mlL

Figure 40 Lactose pretreatment down-regulate TNFa mRNA induction by elastin (A), but not by collagen

type | (B).
TNFea: tumor necrosis factor alpha

04M0000000TNFeDOODOO 1- ELROOOO
OELROOOOOOOOOlactosed 00002000
00000000M®O000TNFe mRNAD OO0
Fig.4A0 00O lactosed D000 100000000
Olactose0 000000000000 O00000O0
1 0.58 + 0.14S.D.0 p =0.037200 0 0 0 O O lactosed
O000O0O0O00ELROOOOOOOODODOOOO
O000O0OO00ELROOO Dintegrind 0000 10
ooooO0O0O0O0OMODOOOOOOOOOIDOO
000000000000000000000000
OTNFeO OOOD000O000MOO0O0O0mOn
O0O0OOlacteseD 000000000000000
0 Fig. 4B

050 0000000TNFe0 000D 2000000
gooooooo

OMAPKOODOODOODOODOODOOM®O TNFe mRNA
0ooboboooobobboooobooboooo
ERK 1/2] extracellular signal-regulated kinase 1/2[1] O O
OJ0O0OO0OMEK120000 0 00O PD980590 JINK/SAPK
O00OO000D00OD0OSP6001250 p38 MAPKO O OO ODOO

Jan.—Feb. 2006

SB2035800 OO OO 0000000000 OFRg 500
goebososot0oooooooooooooonod
TNFeO OO O000OO10.758 +£0.082 S.D.0 p=0.03651]
googseeoo12s0 00 0000000000000
OOMEK120000000000000070.406 +
0.064 S.D.00 p=0.0038[0 0 O O OO OO SB20358001 [
OO0O0O0O00OTNFeOOOOOOOODOOODOOO
ooo00o0oo0O0o0odooOo0O0dTNrFeOOOO
ooooooo

goog

ooooooooooooooobbodwarrend O
oooooooooooooooooobobooood
M-CSFOOTNFeOOOOOOOOOOO0OO0O0O0O00
oooooogM-CSFmRNAO OOOO0000 2000
O00FRig2A0 00000000 TNFeOOOOODO
gz2000000000000C0O0MeO00000
goooooLwez2ocMObnoooooonooonod
Le2ocMO 0 0oooooooooooooood
goooLe2ocMObbOOCOODnD 20000000
TNFe mMRNAO OO OOOOMMFg 26000000



goo0O0O000b0O0OO0O00000O0O0TNFeOOOOOOOODOOOOOOOOBOO

TNFo | (i D Saed oo ol
' Elastin
TNFa Control
g F
ca-k = p = 00365
i1t [ =2 p= 00038
E 1 r
] [
3 06 [ %
ma
e F
0z I
i
T HuM
Spoonn 2 SRNIISEY

Figure 50 Northern blot analysis shows that expression of TNFa mRNA in macrophage stimu-
lated by elastin were inhibited by PD98059 and SP600125, but not by SB203580.
TNFa: tumor necrosis factor alpha, DMSO: dimethyl sulfoxide
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TNFa Induction by Elastin and M acrophage I nter action:
Role of Macrophagein Very Early Atherogenesis

Tomonori Higuchi,* Ichiro Mori,2 Misa Nakamura,! Yasushi Nakamura,* Takashi Ozaki,? and Kennichi Kakudo*

Department of Pathology, Wakayama Medical University, Wakayama, Japan
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In the pathogenesis of arteriosclerosis, endothelial injuries occur at avery early stage. The injuries cause vascular
endothelial tissues to be stripped, leading to the exposure of either endothelial basement membrane or internal elastic
laminato blood flow as the first extracellular matrixes. Since elastin, laminin, and collagen type-IV make up endothelial
basement membrane and internal elastic lamina, these extracellular matrixes are recognized by elastin-laminin receptor
(ELR) of macrophage. We investigated whether macrophage-elastin interaction induces tumor necrosis factor alpha
(TNFa) expression or not, which is the essential cytokine to evoke inflammation. Macrophages incubated with elastin
showed 11.8 = 1.7 S.D. fold upregulation of TNFa mRNA with its peak at 2 hours, and 1.34 & 0.05 S.D. fold upregulation
of TNF« protein at 6 hours. Thisresult is similar to upregulation of M-CSF stimulated by elastin that we already
reported. In addition, macrophages incubated with elastin after lactose pretreatment showed down regulation of TNFa
mMRNA probably due to uncoupling of ELR. When we pretreated macrophages with MEK 1/2 inhibitor (PD98059) and
JNK/SAPK inhibitor (SP600125), TNFee mRNA expression were inhibited. In conclusion, ELR, ERK and INK/SAPK
pathway mediate TNFa upregulation in elastin stimulated macrophages. Macrophage-extracellular matrix interaction
through this ELR may trigger inflammation in an endothelial injury lesion, akey event of very early atherogenesis.

(3 Jpn Coll Angiol, 2006, 46: 3-10)
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