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MR R OBEE. (F130) : Renin-Angiotensin & (RA %) 1$IMiE & & ME % EFICHRDOT AT A

TH DM, —HOE TIXREFETT ACE (Angiotensin converting enzyme) 7 All (Angiotensin I1) % £

AL, dfFo AT1 (Angiotensin 11 type 1) Sz &AM < ik RA ZRFIEL TV D, Fxix, &

D THARE RA SRIC LB HRER) AT1 28K, AT2 AR & ACE ORHZMERR LTz, H3F

HUfE-HR 2 2 Al TR 2 & B b~ O BITR D HALeh o 72 b DD ERK, AMPK,
Syk 72 EOMINAN 2 7 F NGy TR 2T L TR A  OFEBIMERE S T, HRERET T AN

DRFTREN R UL, B RAZHEHL LB NS,

WFFER R DOMEEE (3£30) : The classical renin-angiotensin system (RAS) is a hormone system
that maintains fluid balance and blood pressure. In addition to this classical RAS, many
recent reports to suggested the existence of local RAS in several tissues. In our present
study, we detected angiotensin II type 1 (AT1), AT2 receptor and angiotensin converting
enzyme (ACE), which were the essential elements of local RAS, in osteoblasts. Angiotensin
II (AID) stimulated some cellular signal molecules, such as ERK, AMPK and Syk, and
promoted the expression of some chemokines in osteoblasts, whereas AII did not directly
influence differentiation of osteoblast or chondrocyte. These results suggest that local RAS
1s functional in bone tissue.
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I Receptor activator of NFxB ligand (RANKL)
& . Monocyte chemotactic protein-1 (MCP-1)
<> Macrophage inflammatory protein-1 B
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ROERE~OENH S X, AEE
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VEREE L7z, Al FIRIC X0 | R T
Mitogen-activated protein kinase (MAPK) @ 1
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{BIERIMERRE LD $55< 725, £1=, ATL
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23, AMP activated protein kinase (AMPK) T&
%o AMPK IZHIN O = R )L F— L 72 5 ATP
DIEYE T D LIEMEAL S, HERRNIZ ATP 2 4
T D LIl <, BEFERAE Al T 2
& AMPKo (3EREEI T Y v ERfb L7z, &
7o, BT LT 21296V, AMPKa @
U RN L T o 72, 2T, AMPK
DF A~ BE LR T HFIC L, B
HIBEIZ AMPK OBREAITH 5 Compoud C &
BRI TH B Metformin ZEIN L T &4
72, Compound C |ZAIALA T AR h— X %
ZLTLEW, EHoEENTEX RN
D, B ~DORBIIMR TE 2o 7208,
Metformin 3B 2F MBI @ 4 KAV 2 3] L,
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WIT, ~ U AR L 0 BRELL 7o 8keE
MR E All TR L7 & 2 A, BRI L
[FARIZ AMPK DItV L3R BT,
% 2T, AMPK ¥ 7 Vs iiE ki E o &
I E G X HDONTRDLTH, v A
REZAE R ML O EEHIIZ Metformin & RN
L. @Bt~ —H7—® mRNA O3Bz 2
vhm— A REL iR L, 5L, ALP &
collagen type X al (colXal) o ¥ Bl 28
Metformin #imic X v Mgl sz, £/, ~
¥ ARRE AR RTEEA kR ATDCS flifa o 5s
HiiZ Metformin Zi ML 7= & Z A, sex
determining region Y box 5 (Sox5). Sox9,
collagen type 2 al (col2al) 72 & DOIEHL N
SN 7z, Metformin [F8E FE D Ak & Sl
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HIT2FEET7T VY oLy FYf@Ep Y T
AL, 2L, AMPK o 7 F L 238l 4y
{RiZdIIc @ < FE2 R LT b,

(7o X4 T v v U ZRIRORBN B 5
5.2 R OBET]
BHEMBOT X4 T v 2 FIKD R
BLUCR % 5 2 ZHIZ OV T HRE Lz,
FPEIFMIEE Al TR L2 2 A AT
SZARRITAPEE 6 FFH] T mRNA OFBLAS 2
o=, L L, &SI ERT D &
5 H TS L RBEREICENBO HNRL 7
ST, Flo. AT2 ZEMBRIZOWTHE, Al
WL DBIIRD LN o2, TOFEN
5. Al ITEFMRIC U TR R &
FTOTIERL BYMICH D WITRPTRIC
< DOTIEH RV EBEZBND, MIZHEE~
TR A B A B 2 7208, T AFaEEE
DOWHFETH D Lipopolysaccharide (LPS) 73
TUXTT UV R EORBIC L b
Z 70, R 5 HLUANIZIE ATL 281K, AT2
SRR E BB EZ T oo, 2 HH
R A fel T 72 & 2 A, BERIMREIC R, ATL

BIOAT2 ZREOFRBENIH S -, 2.

LPSIX OCN, 1 BlaZ—5> ALP 72 L OF
it~ — I — OB LI L7z, € 2T LPS
DZFIRTH % Toll-like receptor 4 (TLR4) @
TWD > 7 F 5T T %D Mydss & Cot/Tpl2

D KO ~ 7 A7 HERH L 72 3 2 v T

FERDERAZIT -T2 & Z A, Myd88 KO ~ 7
A TOBEHFMPWT LPS 1 X 5B bk
HZERD LT, Cot/Tpl2 KO ~ 7 A Tl E
SEDHBII LPS I X v ikl S nT-, 5.
I D41 O EAEH Z AT L W iTh
X, BB & ARTE BRI O BMR 7 & MR
TEXAHDOTIHRWMNEEZ TS,

[H#iik RA 2D Syk & 7 F /L D]
TCIC, BEHMEOA =TV A KL AD
SRS, ATLZFERED - TV D Fa R
TOHRREE WD T, BEEIEMES
MC3T3-E1 (TR T E o 7 & od A
N=TNVARNVAEAN LT, T5&, 80
T ERK12 © U U b23i8D Hiv, 30 40
HC Spleen tyrosine kinase (Syk) @V >zl
WRO LN, I 6T, BE, B, 7
REDG~ = — BB FIZ OV TRE L
el Z AL AB=HA R LRI XY RV
ot~ —h—E{5 T TH D Peroxisome
proliferator-activated receptor (PPAR) vy1
DOIBIIEI STz, BRI A~D X T3 =J1 )1
A kv R FIR A~ 43 Ak 2 Jdl 9 B 1E
MARHLENRBES -, 22T, ATl %%
f&® Antagonist Td> % Candesartan THijAL
HAELTAI=DNVANLRAEZARM LI &
Z A, ERK & Syk U ERbIZ i S A,

PPARyl DOFEHLITIH Szeinoiz, WIZ,
AT2 Z41KD Antagonist T& % PD123319
THIEE L CRBRO EBR 21T 72 L 2 A,
Candesartan & [FI£RIZ, PPARyL OIEELI TN
SN oTm, L ORERITE FHEMID A
H=HIVA N ADZRRIT ATL ZRRIE)
DTl AT2 ZRE LD > TWHHEL R
L CTWb, £7-. ERK OfLEHXITH 5
U0126 THIRERDOFERNZEF BTz, S HICiH
HWEIZCESFMEZ All & A =BV A
LA CRBHCHIE L& Z A ERK & Syk @
U bidido bind b DD, PPARYL DF
BUCEEN 2 Do T2, AT2 RIS 7
ERK ZIGMEELZ2WVWERMLNTWND Z &
2B AL ATL AR, AT2 251K, ERK,
Syk ORICIIEMR /7 n A N—I BbHDHE
NEZHND, 5%, siRNA 72 X T ATl %
BIR, A2 ZREBORBLEZMHIT 5708, X
NIRRT RBETH D EEZTND,

F7-. ATDC5 #iEiZ Constitutive active 72
Syk ZihifilFBl % & Sox9, col2al 72 &
DEF b~ — I —OFRBPHREEL D b
R Sz, ez nTh, All &7
Fl SYKIZM HEND 7 a A N—2 3% %D
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(DMolecular mechanisms of the inhibitory effect
of lipopolysaccharide (LPS) on osteoblast
differentiation.
Bandow K, Maeda A, Kakimoto K, Kusuyama J,
Shamoto M, Ohnishi T, Matsuguchi T.
Biochem Biophys Res Commun. 2010, 402:
755-761. EHHE

(@O0steoblast differentiation is functionally
associated with decreased AMP Kinase activity.
Kasai T, Bandow K, Suzuki H, Chiba N,
Kakimoto K, Ohnishi T, Kawamoto S, Nagaoka

E, Matsuguchi T.
J Cell Physiol. 2009, 22: 740-749. &
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