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Investigation on the Significance of Natriuretic Peptide System in Peripheral Arterial
Diseases and its Therapeutic Application
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We tried to investigate the influence of diabetic status on the expression of natriuretic
peptide receptors (NPRs) in the peripheral artery, but it was suggested that investigations
using larger animals such as rats would be needed to address this issue. It was suggested
that atrial natriuretic peptide (ANP) administration at a high dose in mice would result in
the activation of sympathetic nervous system in response to the blood pressure decrease by
ANP. In the skeletal muscle in mice with the high-fat diet-induced obesity and impaired
glucose tolerance, mRNA expression of guanylyl cyclase (GC)-A, the signaling receptor for
ANP and brain natriuretic peptide, was decreased and that of NPR-C, the clearance
receptor for NPs, was increased as compared with mice fed normal chaw, indicating that
obesity and impaired glucose tolerance would suppress the signaling of NP system.
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1. WFERM LD R
FERIR OB PHED H T, BERIE IR 213 T
Yo EEARFK & LTHERBSRTWD, B
JR 9RO R A 1L B % M B Ik 6 Ak E
(arteriosclerosis obliterance: ASO) & Fi
IRIFMHEMR R E 2 C 2 i & T D08, £DF
BILTRASOIC KV AETL D ST D, F
7o, EEIRLAAN O KBRS L OE D3 o Fk
72, PHZE . EhAREE R B2 R A Bh IR 9% AR
(peripheral arterial disease: PAD) & LT
F DLV, BRIRIBRIEORBPANBNT
W5,

IR ALIE I B W Tk, — BB bEH
(nitric oxide: NO) DEANK OMEADIKT
2L B MERREREEN MO TS, IEN
B Sk D NO (LR[S 7T = Vg 7 Z
—+ (guanylyl cyclase: GC) &#EA L.,
BN cGMP Y BE 15241 L T cOMP {RfFME 7 |
7 A4 v % F — ¥ (cGMP-dependent protein
kinase: cGK)I Z{EMALT 25 Z & T, MEHA
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PEFEIK - - AR R, BRI
Hil7e EOVEM 25848 L, M BE FAREE & i
A ZHE LTS, BIREELIE OJFA & 72
LI, BAA, & LDL-2 L AT v — L
FEZR & OFREIE, DIMERBORIEY 27 &
B4 2 Z Enmbiv, WERPE NO & Rkl
(NO synthase: NOS) fH EZ ¥ & T & %
asymmetric dimethylarginine (ADMA) DEEA:
- EE/EOLND, £, WA NOS
(eNOS) 1dul s, &KL L CTHET 228, )
WRAEALIE 72 & DR HPIRIL T LEE A h LA
DOILHE LR T Tk, 2O &EFERICE
Hi72 tetrahydrobiopterin JEE(K TFIZ LY
eNOS uncoupling 23 U, NO EEAEE, I&ME
MM OPEABEMNBO END L5170,
R IE (21T B MAEMREEE B W T
HEREFR L o> TN D,

F R U T AFRANTF K (natriuretic
peptide: NP) RI%, D& /L€ THDLE
£ NP (atrial NP: ANP) & ¥4 NP (brain NP:
BNP) . # L CIlER#KE O JRTKRFTh D C
FINP (C-type NP: CNP) D 32D Y H K& |
NP receptor (NPR)-A, NPR-B. NPR-C ® 3 D
DZREI O IS, NPR-A & NPR-B [
IR ZAF7ET D GC T HLOTHY, £h
Fi GC-A, GC-B & HIF T, T btk
NP [ENO & [RIARIC AN cOMP R B & 5 X
cGK R LA MIELT 5 Z & CABIENZ
WS D, —J5 NPR-C 1L GC JEME & Fi/= 9,
NP D7 VT ZUARGE 2 LTy 7 Vs
EICEET S EEIND, - T, NP RIEHE
IINO R OMEREIR T 24 5 Z L3 HIfF S D,

FEEfREE I, ARV MY ool
WEE G2 Tk 250 LA EOBERFIREEZ 16
WRILL F#RE &87- C57BL/6] < 7 A 2B
T, EimpE~ w2 & ik LT, KEBEIIRE
X - BIRRIC X D T ASO & FLIC BT 5 Mk
FEEMETTHZEE2HLMNILE, 72,
ASO ETNMAERE®ZR LV, Ea iz e b
ANP (hANP) % 2.2 u g/kg/min T 4 B RikihE
e G545 2 Lic kv, BN TOE
LA 2 NS & 5 2 & THLiE EIE 2
RS 52 L 2B L. ESROERB~ 7 A
TIE, hANP #5102 k0 | A FRAHE K % FifiiE
PeN#E 5 U 7= IE % i~ A L [ $ ¢
WEEN SR ET L L2 RWE L, Z0H
FlzES&, PRFEOCEARA2Z 602 T
PAD B35 13 441256 L T hANP O Erfs s IR N %
5.7%247\ . ankle-brachial index ® k& & i
RAER DRIE 2 58 LT b,
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NP A DIEMEAGIZPAD DIRHIZE N E & 2 B
B, DR E7R E I ANP RN BRI B
BUIZEBWT GC-A D NP ZFE L L TOREEED
KT ZRETHRELDH Y. PADIZIBUVTNP
RIEMGCENEEINTWDARERELED,
AHFZEIL PAD I2H 1T D NP 2 OB v ##at L.
ZORENC X0 BFT- IR O A
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(1) RAYEIIRALAE (2 1T D NPR B OH
EFmpE~ AL ANV T Y FyU Ui
FENF G2 L0 16 EFBERFIRESL Lz~
T A B RBREIAR Z 4§ L, RNA ZfhH LT
real—time RT-PCR {%(Z T NP Z &K (GC-A,
GC-B, NPR-C) ® mRNA FEEL DMt & ik 272,
(2) =7 AZ%FT 5D hANP % H- & i id b

8 WEAHED C57BL/6] ~ 7 AZHWT, ~A
I aREER T (model 1002D, Alzet) %
JERENIZHR DAL, EBAHEKD DV
carperitide (hANP, HF—=4k) % 1.5 £/~
1% 3. 0 g/kg/min CTRAGEAEIEAN £ 5- L | M E,
Rk, R 29 2 PR E AR LTz,
ME & AR ORPE T, #5546 1 #H%RICE
BR A 7 3502 X 2 FEBLN B i 0 2
(MK-2000ST, Muromachi Kikai) (2X 0 47r-o
Tro R AT 27 I U8RtiEIT. v~ 7 AR
#or— (0 2 8AERT) A HV T 24 IERE
ZIR L, HPLCIEIZCTHIE LTz,

(3) fR3 2255 > NPR FEHUZ k13 2 B D st
EE R F-2, WiEES) &5 W IxEIEHA
(45 kcal%fat: D12451. Research Diet) T 8
o5 6 BEAIF L7z C57BL/6] ~ v Al



2D RBEUSHA 2 i Hi L. RNA Z 4l L C
real-Time PCRIEIZ & U GC-A & NPR-C 0 mRNA
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(1) RAYEIIRALREIZ 1T D NPR B OB H
PAD &7 IWAERLD 728~ 7 22 KBEE)RHRS
2 UIRE1T 72 9 BRICYIER S 5 BhRIELAR
FIMZFE L2, RNA BLOVEADEIN &
DPEEY 07 < HIRH 722 FRE s 22
EEZ DI, BHRBB NP S ARERED
BEtE1TH 12X, 7y b ko KBo#sYy
ETNEHANTEERROBENLE LB X
7=,

(2) =7 AZ%FT 5D hANP % 5 & i b

hANP O 5. &% 3 ug/kg/min &35 &, 1L
H1 hANP JREEIT 150 pg/ml RifZIC EH-L. 4
AWK KGR L B LTl EN A EICK
TL72, JRET FLF U o B LT N
T U e RN AP KB 5 RE L i L
THEML TR, BT X 2R
OIFEMEANECL T D D EEZ LN, F
72, BROEEBAMNFED 5 iz, hANP #% 5.
B4 1.5 ug/kg/min & L723A 1%, s hANP
TR 40 pg/ml BifRICE EE 0 MEKT
RO LN H DD 3 ug/kg/min DIFAE LD
HNE < AR K 5B L el L TR
BT aZz I U EOREEOEINTE D S
Niehotz, PAD OIRFEIZE W TITZE O
R BbREREOa L br— VL EETH
BH . NP OFERTICHT-->TiL. NP DI
JEAR T YERNC B U 72 28 A% R o 15 AL
LA A U IR EEELZ2VWE D
REBENLELEZ b,

(3) FR3 2 55  NPR FEHUZ k13 2 B D st
ENSIA TG L=~ W A TlX. WS
DL, NENGAT. NEHEN T HpE A kR Th
S LEMERE DRREENE D vz, @WIEHE
THB LIz~ U ATIE, @HERCHE L~

7 2 L Higg LT GC-A @ mRNA LU E T L,

NPR-C @ mRNA L~L{ EH- LT\, Z DRk
X, e EHEEMICE VLTI, A
AR L L7ohs - IRERBEEIC XY . ANP,
BNP/GC-A 2D 7 F MARENIH S5 2
L AR LTS, ANP, BNP/GC-A/cCGKI B
g W5 R C o H s R B 4 iR & s AT C O llE
REBRIRE 2 EET 5 Z LIS N T WD
73, fRHTEE 12 X 5 ANP, BNP/GC-A & D HniH
WX 0 EMEY A 7 VNSNS RN
H>D, Fiz. FEEEOELAIMEEENPR RIZH
AL TVWDHIDOTHIUX, AXRY w7 R
02— AIBITAMERELOHEER L7200
25 LEBEZ LN, A%, B DBE N
Th D,
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