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SNV ERRO SR G T T B 38 4 (B 25 4, LMt 183 4,
YRR 66. 5 %, IIRER 59. 6kg) TH 72, MEBITITEME (65. 7%) Mtk
(34.2%) 1THARTEL, BUER L L TROLEZ D> bOIIMH M (26.3%),
fE T, PR REIRAREE (18.4%), < BB FHIM (13.1%) ToHh o7 (Table 1),

2. BRI ORI
FRIRRFIEBFEIL 18 4 (47.3%) T, HAREFAR FRIRRRBEMS KM
ER A 7 —7 V) 13289 7 —7 v 43 17 —T v (48.3%) Th o7z,
FRIRZE DA — 1T 2 28 18 44 (20%) &b %<, HEAFNLIRIZE A EN L
2 (89.9%) T, OoFTHEME (70.0%) OMEENFEN->T- (Table 2),

3. FIRK OFRIERE & RIBIEFEOT Z Ol (BERI)
RIS DFIERE & RISIERE & ORIT, Filn, MR, RELXONEIHEICAERZE
IR b7 o 7= (Table 3),

4. FFURIE DFRIERF & RIIERE O DR (7 —7 /V5)

FIRI DFEIERE & RIBIERE & O T, HEIALK OG- HEICA 2 2 TR8 0
S ino Tz, G HIR O P RAEITFFIRIFEARE T 28. 0 FFfHE], RIEIERET 20.0
P CH Y, FRAIRRISIERE TR GHF AR WEA RS 57z (Table 4),

5. WHIRRISIEDBRIKINT 7 kI b~ 58
ANPE B OB TR I AERE T 42.0 H, RBEIEFET30.0 HTHY, &
Wk DFEIENT & > TRRABE B EDVER 3 225380 Hiviz (Table 5),

6. WERER VAT (v 7 fRITIC X D IERRIA T O

B RD VAT o v JfRITORER, [T A7 I B < 3.5 mg/dLy, [H5HIF >
24 WefH]) SO TR (D ) 2%, MGEHFRANCAR 2T & L TR SRz (Table
6),

7. ZEEOTAT 4 v 7RI XD R T O

18



ZEBEU AT 4 J T OREER, TGEHM > 24 F#E) KO MAIRE (F) |
IR FEIICA B RN & LT &z, THRGHI <24 M) ok 2 T
HHAR > 24 WERE ) ISR DERIRKFIED A v X1E, 2. 772 (95%FFHX O L
PRAE- FIRAE : 1. 135-6. 770) T -o7=, —J7, MU (%) | 12k 25 MAE (F) |
2B DEARKIIED A » 1%, 0.172 (95% (5 #EH X o EIRAE- T BRAE
0.034-0.863) T 7= (Table 6),

EE

=RV TE VEFHR O KB G X D FRIRGITIRA SCE ETITE AR E S
TWBH A, ICUIZERIT D EE BB TO RIEE GRS mMAE (48.3%) THRIAEL
TWAHZEBHLNE o, £, FRIRKOFIEITHRAPE BB EET 5 A]
REMED R S 4, B OO - KRR - RFARLEET L L, 20T -
[EEE R A AR T D L ER DD LB R D,

FRIRK DGR 11 DNWT B U AT ¢ VRN 24T o T2 S8, B G- HIRIS 24 IFf
MLl EIC72 2 & 24 BRI AT, $IREDOFIE Y 2 713K 2.8 f5m< e b
ZEBHEE SN, =T CESHROKERMSGE 8) 0 [1EE LB M
21X, TRIEFIROATR DGR % e/ MET 272012, 12 FREEIZIEANTBA 28 2
HT L] LEEINTWDN, BHAROWRMICEIZITZED X D Zeiddide<, #
AR FEAE N X9 2 BARI 722 TR R I R ShvTunZeny, —J7, ICUICRIT S
FHMOEBIIBZICTHD Z L0nb, 12 BfmOMENZ DT D EANEN DL
HIXEMREERIG AN LN ERTRIES NS,
UbosxBEzsE, Fxld (=D BRI STHEE G X DEIRED
FIEY A7 OIRWRIRIEE LT, D7 &b 24 M EICHR G 2B 25 2 &)
FIRET D, 1CU OFFRBIGIZI\NT 24 RO & GO FH CTHAIVULEIT
ATREMEDN R <, A IRIEIIFRIR A FIE DI EIZ X 2 A @ Q0L [\ LTk
EICHMACTEX LD EE XD,

5| STk

1) AARGEIMEFES&SIERRETA R7 4 AMAEEESmE BARSIME
HFAT  “EMTEIRET A KT A 2 20097, T4 7 WA = AHAR, B, 2000,
pp. 90-94. http://www. jpnsh. org/data/jsh2009/ jsh2009all. pdf

2) Vaughan CJ, Delanty N. Hypertensive emergencies. Lancet. 2000, 356,
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3) Varon J. Treatment of acute severe hypertension: current and newer
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4) Rhoney D, Peacock WF. Intravenous therapy for hypertensive
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emergencies, part 1. Am J Health Syst Pharm. 2009, 66, 1343-1352.
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emergencies, part 2. Am J Health Syst Pharm. 2009, 66, 1448-1457.
6) Wallin JD. Intravenous nicardipine hydrochloride: treatment of
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8)
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Table 1. Characteristics of this study population

Characteristic n (%)
All patients 38
Age (years) meanzS.D. 66.5£15.0
<65 27 (71.1)
>65 11 (28.9)
Sex
Female 13 (34.2)
Male 25 (65.7)
Weight (kg) meanzS.D. 59.6+13.1
Disease
Cerebral hemorrhage 10 (26.3)
Acute aortic dissection 7 (18.4)
Subarachnoid hemorrhage 5(13.1)
Cerebral infarction 4 (10.5)
Abdominal aortic aneurysm 3(7.8)
Acute subdural hemorrhage 1(2.6)
Aortic insufficiency 1(2.6)
Aortic stenosis 1(2.6)
Hemorrhagic gastric ulcer 1(2.6)
Infective endocarditis 1(2.6)
Intracranial hemorrhage 1(2.6)
Pulmonary artery fistula 1(2.6)
Thoracic aortic aneurysm 1(2.6)
Unruptured cerebral aneurysm 1(2.6)

Values are numbers (percentages) unless otherwise stated
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Table 2. Incidence of nicardipine infusion-related phlebitis

Characteristic n (%)
Incidence (by patient) 18 (47.4)
The total number of catheters 89
Number of catheters per patient
median (min-max) 4 (1-9)
Incidence (by catheter) 43 (48.3)
Scale of phlebitis
0 46 (51.7)
1 12 (13.4)
2 18 (20.2)
3 12 (13.4)
4 1(1.1)
Infusion site
Upper 80 (89.9)
Dorsal hand 10 (11.2)
Brachium 8(8.9)
Forearm 62 (69.7)
Lower 9(10.1)

Values are numbers (percentages) unless otherwise stated
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Table 3. Characteristics of patients with and without phlebitis

Patients Patients
Characteristic with phlebitis without phlebitis P value
(n=18) (n=20)
Age (years) mean £S.D. 70.2+£14.8 66.4 +12.2 0.4
Sex (Male) 11(61.1) 14 (70.0) 0.56
Weight (kg) mean £S.D. 56.7+11.9 595+11.6 0.48
Complication
Diabetes mellitus 0 (0) 4 (20.0) 0.05
Rheumatoid Arthritis 0 (0) 1(5.0) 0.37

Values are numbers (percentages) unless otherwise stated
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Table 4. Characteristics of catheters with and without phlebitis

Catheters Catheters
Characteristic with phlebitis without phlebitis P value
(n=43) (n = 46)
Injection site
Lower 2 (4.7) 7 (15.2) 0.10
Upper 41 (89.1) 39 (84.8)
Dorsal hand 2 (4.6) 7 (15.2)
Brachium 5 (11.6) 3 (6.5)
Forearm 34 (73.9) 29 (63.0)
Dose rate (mg/h)
median (min-max) 5.0 (1.0-17.0) 5.0 (1.0-20.0) 0.58
Dose periods (h)
median (min-max) 28.0 (4.0-44.0) 20.0 (4.0-52.0) 0.07

Values are numbers (percentages) unless otherwise stated
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Table 5. Clinical outcome of patients with and without phlebitis

Patients Patients
Clinical outcome with phlebitis without phlebitis P value
(n=18) (n =20)
Lengths of stay in hospital (day)
median (min-max) 42.0 (5.0-129.0) 30.0 (9.0-116.0) 0.07
Lengths of stay in ICU (day)
median (min-max) 5.0 (2.0-18.0) 4.5 (2.0-43.0) 0.84

Values are numbers (percentages) unless otherwise stated
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Table 6. Univariate and multivariate logistic analysis of risk factors for nicardipine

infusion-related phlebitis

Risk factor OR 95% ClI P value

Univariate logistic analysis

age > 65 years 0.454 0.174 -1.187 0.107

sex (female) 0.674 0.280 - 1.625 0.380

albumin < 3.5 mg/dL 0.282 0.083 - 0.958 0.043

dosing period > 24 hours 2.625 1.115-6.179 0.027

dosing rate > 5 mg/hr 1.068 0.461 - 2.477 0.877

side tube (presence) 0.176 0.036 - 0.855 0.031
Multivariate logistic analysis

dosing period > 24 hours 2.772 1.135-6.770 0.025

side tube (presence) 0.172 0.034 - 0.863 0.032

Values are express as odds ratios (OR) and their 95% confidence intervals (95% CI)
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BIE BEAFBROMEEIRTEIINARNY 70 b ZA)VECEFT Y U A
(AC-17) DEhEEH

F1HE Ty MEHWEEEABROMBEETT VKT DNV 7 a AR
VR N Y A (AC-17) OEH

39— NEEAIOEARN 5% O fggRekEE L, BARMICIIIEFICENTIED
L0, TOOTHEETEMIZREEH CH S (Lalli, 1980), Z DIBET &
L CHE A o BRI IZ K D FE 2 ORIEMALF AT 4 =— X% —DilE#f (Laroche
et al., 1998), BLOZ T EH<, BHEAT  =— & — DI E N EHIFEL~
DIERANREZ b TW5, 33— REZHOMENEGICEET 5 %5005k
DEIERZ THTH5HMT, SEIEREAOEGHFEDRH I TNDLN
(Bush and Swanson, 1991). FEWEARACHIREIE, AUE E O K 5 2R EE 7o hf
FEIRIT T 2 W R e TRIE, TERE L WD b DITRTEITHFIE LR,

FIR 7 WNAJVIR R Y oA (AC-17) XM kA E LT, B
A HPTEDWESIC L 5 & & 2 b D ik 2 1k zh & 2 #1465 L CTERR
FNZHRIA < W BTV D, AC-17 OFEIZAERH A 1 = X KA TEN, &N
R CORE 2 72 OGBS L, MERED EFAL (EimMETLEO IS, & a5 o
BEZRE) ITRWZBEFRT L LD LHEEINTND, Lo T, AC-17 133 — Ri&
WAIOME NG X - CTol & 2 &2 Mg EREE 5 L CHIHIh R %2/~
AREMEN B D LB 2 T,

ZFIZT, AETEHET., vy b2 Ca—FEEAICL - Tl ZEN
L RESREIRF (9% AC-17T DR ZEMEI Lz, £D7dll, A oI — K
EEHITh DA A XV T NVBEOFNRNE 512 K> Tol & 2 415 M & 2 i
PETCHE 7R & ONZENRBE R 0 = OAK T IZXT3 5 AC-17 O REfEt L1z, S BIZ,
AC-17T DIE R ZHHRICT D7D A X T NUVREFEICLIVFEEINDL T v
I it I A R A R B R = - 2 D B 2 iEt LT

1. FHE

1-1. EBREMW

{KEE 180-230g @ SD RN T »~ b (JLEhEXEStt) Z2HW =, 7~ MIEIE -
TR S OV RS 12 R A (B AMS:00-PM8:00) DM T CfEH L1z, B
BHEOKIZEHICERTES L)1 L,

1-2. RE
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EANI A ~—BIA T MEEAI TH LA TV T NEE (AT T Y v
A 320®, 320 mgl/mL. Mallinckrodt, St. Louis, MO, USA) % MW 7=, # X
7 G tEDOFERE & LU C 3% Evans blue (Sigma Chemical, St.Louis) Z M 7=,
TN T BNAVKR T Y oA (AC-1T) I TTHIROTESRHF (7 FJiEe,
MO K) 2 HWie,

1-3. v MiilEZBEORKRS

Jifi 1f 55 B m M O FEEHE Sendo & (2000) D JF7{EIZHE U T Evans blue (EB) OJffi
FRERATIE A FEEE & U CORET L7c, @% ., #IRNICE G- S 172 EB 00 il
EA LA UHB~OBITIXIE L A =, ifEfkic 17 5 Evans blue
DOEBITMFEERAOMEINFHOEE L L CHAMNRETH D, (Rogers et al.,
1989 ; Dumont, 1990).

ARy RV E X — VREE T (50 mg/kg i.p.) 12T, T v MIAAFH TR
(I—FELE L T4 g/ke) FIAEHBERE B (20 mg/kg) & & HITKIEE
RE VL Lz, 44XV 70O EB Ok s &1, 20 nL/kg IZHHEE L.
VORI TV URT, STC-521, TR, BR) AHVWT—E
B (1.5 mL/min) ICCTEALZ, BEEITRGHEFB CHRE L,

A F XV IO ERF T AP RIS 10 0% 2B U7z, el &1
M7, 2, SFREOMEIZBNT, A XTI > THERIN
% JiifHf% T EB O MAE I ~DIRHE LUK a&EOEME, A 453 7 Vi
H 10 0% BERKTHDL E WO FERICEH £-5< (Sendo et al.,1999), fHi L7z
fifitx, FHEhIR L © AABRRERZ R L, &N EB ZFRE Lo, Mk 2 &
L. ENEFNOEEZRER, —HFIEA/LLT I K (4nl/g wet tissue weight)
HC40°C, 24 KfiR%Z L, M ~RI L7 EB Z2fiti L7=, & 9 —41%, 60C
T 24 WP S B 7o, WEE2 e Lo, flitd L7z EB 1X 96-well ~A 7
7L — kK (Corning, New York, USA) 2437 L. 620 nm (2B AW NEZ~
A 7L — kU —%— (Immuno—mini, NJ-2300, Intermedical, i) % H
WCHIE L7z, EB &3 EB EE#ER (0.5, 2.5, 5, 10, 20, 40 +g/mL) ([ZXVH
L. WikE#RIZ IR L7z EB OB RZBEE Y-V ome LTRLEE, AC-1T B
L OVEB 13 5 E AN AF A KICTHIR L,

1-4. IMEH R EDORIE

Ry M E —VHEET. Ty NMCEOY > 7Y v 7 O bR EREIR &
W ==—1L (Angiocath, 24G, Deseret Medical Inc., UT, USA) ZfE A L 7=,
A A XY Il (4 gl/kg, i.v.) &5 5,10, 20,40 KO 60 437412 100 pl oI
WHRARZER L, BRI OBEFESFE (Pa02) . —FfbikFESHE (PaC02) 5 X
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W pH & BHE A A58r&s (i-STAT Co., FEast Windor, NJ, USA) (ZCHIE L 7=,
R T OfEFE Sy (Pa02) 25 T0mmHg Z FEl> 72356, MRS OB S (K
FeFZIMAE) NFEL L= & Lz, AC-17 (10 mg/kg, i.v.) 1A A FH 7 LS
60 43R R G- L7z,

1-5.  Z v MNiHREFRMRICEIT 5 e X2 I ViEMOHIE

Z v M SRIEHEMIFX Ali & Pearce (1985) D JFEEIZHEVVEEEL 7=, 72
bbb, 7y MEHRENRE O B ER Lk, 2k oRE Lok A
0.1% Bovine serumalbumine (BSA) (Sigma) % &de /K%l L 7= Krebs—Ringer
buffer (KRB : 118.0 mM NaCl, 4.7 mM, KC1, 1.2 mM MgS04, 1.0 mM NaH2P04, 25
mM NaHCO3, 1.3 mM CaCl2 and 11 mM D-glucose, pH7.4) 22 L. XA THI
IS ANATEHBHT—Y BTy L=, Z41% 0.05% collagenase (type—1, Sigma)
ZETeKRBICIERE L, BT O E 9 2INZ 7205 37°CT 90 A v F = X— |
L7-, ZOBEW % 70 - m—Cell Strainer (Becton Dickinson Labware, NJ, USA)
IZT A%, A% 25°C, 100 + gl T8 RELDEEL7-, FiEZBELE
#%. FRiE % 0. 1%BSA &4 KRB10 mL (2 T L OV EFLSMC T Do L 7=,
ZE 4 ERED R L, MIRREETR A DEE LT, BREBTR TR O IR o- B v
AT N—IC Yt LT3R L. 0. 1%BSA &4 KRB Z W CAIRL 1.5 -
106 cells/mL ([ZFHIE L 7=,

FAARER (0.5 m1) 12 0. 1%BSA A KRB IZTAIR LA A5 7 LEE 0.5
ml (100 mg iodide/ml; (mgl/ml)) ZANZ ., AC-17 FEAF(E N E72ITfFEF T, 37C
2T 10 SoOGs S 7o, KHPICHEE LIS ZE IR S 7214, 4C, 800 + g T
T 5 pfiliE O L EFIERTF 2 —71c8 L, aEER REIEE 0.4 N) 2%
Too FREITMERE (BKIEE 0.4 N) ITTREY T A XLz, Bk, kL
H1Z 4°C, 20000 rpm (ZC 5 0fiE O L, TDOEEFOE AX I VREEZRIE L
7o BEAZ I UL Ttoh B (1992) OFIEIZHEN, @Rk n~ N7 77 4 —
—ARA NI T NEFHFERECIVHEL, 2t A ¥ I UVEICHT D Rt
A& I vEE R (%) L L THERM L,

1-6.  FEFHEFAT

T X SRR S TR LT, 2 BER O IZIX Student @D t-test &
Wiz, ZBEMOkLERIZIL, one-way analysis of variance T % .
Bonferroni/Dunnett’ s test Z M\ 7= (StatView; Abacus Concepts, CA, USA),
BREIL5%LL T (p<0.05) OfEfiFEs b - THEE Lz,

2. MR
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2-1. A AV 7 NEEHRIN L EFRETLEICRT S AC-17 DFHR

AF XY IR 4 gl /kg B HEHZEBW T, ABREAKEGREZE L TH 5 %
® EB DOk ~DOWREA A Bz (Figure 1), AC-17 Z A AW 7 Vg h
60 73, B L <X 120 pRNCALE T 2 Z LI K0 A A 55 7 VERH 3 O it &%
WEMETTHEZ A EICES] L7z (Figure 1), Ehvwp 212, LUtk D&M 2 FV 72 5206k
DFE D AC-17T OIHIZhF & HEARFIEDBIfR, A 4%V 7 VEEEH S O NififRE 2
fREIZFBT B AC-17 OFEFEZ G L2 EBRIZIB W T AC-17 134 A X 7 Vi 5
D 60 FHENZEGTHZ L& LT,

Figure 2 124 X 912, AC-17 1% 1,5, 10 mg/kg DHETA A X9 7 IVEEFHFR
O B M TCHE 3 U CH BRSNS 2R L, FFIZ 5, 10 mg/kg D
PR CITABIC ZNEIH LT, AC-17 B 5 CI3 A A K Z R G L
BELFSECTH Y BBIRHICEEE 5 2 o T,

2-2. A FXV I NVEBRFHFEROEBRRIEMIEIZXT 5 AC-17 DFR

Figure 31279 B0, A XXV T4 gl/kg HIZLD, &5 57532
BRI F DR (Pa02) OBEE D> —@MEDIET (<70 mmHg) 234 B L7z,
Pa02 |31 AV 7 VEEE 5% 5-10 0ZICHRKROK T2 7R L, £ 60 431 £ TIZ
LR BIE Z2 7o, AC-17 (10 mg/kg) ZHIEG LIZHEICIRWTIE, A 4%
YT IVBRIZ K D Pa02 OFD Z SEEIZi] Lz, A A5 7 VRS 5 O itk HE(R
T 9 2 AC-17 DIRFEDNRD I BIBEIZH O ON DA A 7 Al b
5,10,20 3% CThH-oT-, —J. BRI _@{LRFESE (PaC02) 1TbF 0 EH
R LTED, AERLO T olz, BlRLO pHIX, A A F % 7 i 51
L OEEBIR OGN -T2,

2-3. AFAXHINBRICLDT v MHRIERMRND D R F I FERE T
95 AC-17 DEHE

BIFEF Tl &ANC X 2 M & Fm e TER B oM & L C IR/ o i
YR L DFE2 D I INAT 4 =—F —OIFBER D > TV A Z L PR S
LT3 (Laroche et al., 1998 ; Goromaru et al., 2002), AC-17 |X &= HFH
T A MR T IS LTI R 2o L7223, & o BRI 2 ER sl & et
THEOIIZ, Ty MliHEREEME N SEf S e AX I v EEFRIEE LT,
T B 2 Ml A s A Y D L ECRT R SR L 9 % AC-17 DFEF 2 feit L7,

Figure 4 IZ77 X 910, A AW Z LB 100 mgl/mL 13T~ i H Sl B s i
MNHDE AN I OFEREEFEICE® L, LoL, AC-17 (0.1-10 pM) X
DA F XY T NVEEFHHE D T~ Ml RIEEHEN S O v A ¥ I U iEREO B RIS
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BRIz,

3. EBf

KRBT, I— FEEAOHIRNEGICL > TR SN5 5 v MiikEE
IZxF9 % AC-17 DIEF & Rt L7,

AMFFENZ BN THIO T, BAMLERILIETH D AC-1T 23, A A M3 — RiE
HEITH DA A T BRIC L - T S 42 i & i M o 2 i L7z 2
xR LT (Figure 1, 2), IMAFHEMETTEORE & L CTHER~D EB OiFH %
HIE U7, BB IZEARNICER 5 SNA LT QBB L TWAT AT IV EEEST
L7, MRE~DO X R TRHOFEEE L TR b —BWICHWLRATWS, Z
DOEMTIE. AL DOREREREE O I BV THRIIE R Z2HIET 2 L 0 bR
ElFTd 5 (Patterson et al., 1992),F D 9 x  AC-17 2SBHR M ERFE 53 1T (Pa02)
DA T2 HHER S 10 2 &R AFE I O itk 2 ZICEE S 70 2 L I3ER
\ZfET % (Figure 3),

A8l D FERIZFBUNT, Pa02 DI T A A F Y 7 VB 51% 5-10 4y Tl K AR
L7z (Figure 3), YSHIE=EIZBW T, ZNETIZ, £ AV T NEBRIT Y X7
DO ffiFfE~DOH I L O, M BT 2Kk e EoEMEZSI &I L, Zh
HIXEBITA X 7 NABOENRNE G 10 0RICKKRICETDH E VWD Z a2l
HLTWD (Sendo et al.,1999), TN xIT, A A FH 7B G#IZIEH
T 5 MBS RE R I L BEE OB L E IR L TWDH EE 2T, ARlO
FEBRAEFIL, I E T M TOHE (e < JEEME O BRI, Pa02 O TR
S BUERFR AR ROBRFERIRK & 72 % 2 & Z7R L7c Saldeen (1979) DRFFERER &
ML T—H L, XoT, 33— FEZANCEL - THER S D Ml IE-CIER AR 4
WZxb LC, Bl & P TTHE O & 0 b O K0 BhIRA RIS & LT
HFFCX D AREMNRH 5,

ARBFFENZIBUNT . AC-17 DA A 55 7 Vlgeh 36 & B TUE L 54 2 #H) %)
FACEIET D BRI RMER A D = X a2 et Uiz, & b IR R
BEZRBELTWDHIERAZ IR N 72 —Eot MSEHIREOHINN 5 —
RIEZAIOBWEH OEIEEICB#EEZ H > TWD L OHENH S (Laroche et al.,
1998), F3, I — N&EEANTT > MililEH#AE (Amon et al., 1990) & [FIERIZ,
E bbb AZ I Ui E S| X 23 (Peachell et al., 1998), Y4AfZE=
IZBWT, LRENZ, 3— FEZAIC - TRIX B EN5 T v Milim&EiErE
JUHEE, BTSRRI T d % compound 48/80 DBHFIHL ST & b 22\ AN
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fanthid 42 Z iz X v EpHl &7~ (Goromaru et al., 2002), LA EODOFEHE X
0. IERESARIE, 39— REEARSICE > THER SN M St ics
WTERREEZHS TNWDL I ENTRBEIND, £Z T, A X 7L RREE
WX THRIND T > MiiH R %35 AC-17T OR%E,
AL I VIEBEEERE L LTRE Lo, L LA G, AC-1T 1341 A X3 7 Vi
100 mgl/mL RFEIZL - THIEEZ SN A ¥ I ViFBEICEEE 5 2 /2o T2
(Figure 4), FHNW) 1T, AC-17 O = — NEEEAIERMiFE E 15 DR #2hH
X, I — FEEANC L > CTHI & 2 &2 IO BRI OMEic X 2 H o
EIXEBEZIZ WD ERRIBEEI LT,

— 5T AC-1T 1L, FEEHMBOBERLBRERTHL T v VRO 5% R
1B 5 2 & THIIBEA T OMEIC B W T RE RZEEZ R LTWD MG ESH
TW5% (Kiyonaga, 1960), & 512, AC-1713H VU 7 LA % (Kodera et al.,
1966) 3Lt 2% I K% (Shimizu et al., 1965) 453 M T 4 )
fil L7z, 2 x0T, AC-17 1l E N AR barrier HEREAHEFRF T2 Z LI &
VIMAES X7 DR ZIE L THWD DT RWnWnEEZ D,

AC-17 D IME NEHIFE D barrier #EEEIZ X925 AC-17 DI TS L ONZ DFE
M7 A B = X LTEEH LTINS, AC-17 1, Fx ORIEMLFEAT =
— X —DIEfE Ty 7352 L Ta— NEEHIFHRMESE 235 &% %
biLd,

e LTy AC-17 1%, I — FEEAOMENEEGICL> THERSNHIEER
JifikeE s 2 44 2 N7 3RAITH D Z EANVHIH Lz, 20 AC-17 (T K D1R#%)
ROFEMBAEA A=A E LT, MENEMAED barrier BEREIZXTT 2 %2 0E
BRI END, Td IS, AC-17 (I E & THRED 3 — RE&E AR O M
BT DRHWER O PRHICRE e A2 5 LB b D,
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Evans blue extravasation
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Figure 1 Effect of pretreatment with AC-17 on ioxaglate-increased vascular permeability in rats.
AC-17 (10 mg/kg, i.v.) was injected 30, 60 or 120 min prior to ioxaglate (4 gl/kg). Control rats
were injected with saline 60 min before ioxaglate treatment. The vascular permeability was
evaluated by Evans blue extravasation in lung, and determined at 10 min after intravenous injection
(1.5 ml/min) of ioxaglate in combination with Evans blue (20 mg/kg). The injection volume of
ioxaglate or saline was 20 ml/kg. Each column and vertical bar indicates the mean + S.E.M. The
number of rats is shown in each parenthesis at the top of each column. *P < 0.05 versus Control.
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Figure 2 Dose-response study for the inhibitory effect of AC-17 on ioxaglate-increased vascular
permeability in rats. AC-17 (1-10 mg/kg, i.v.) was injected 60 min prior to ioxaglate (4 gl/kg, i.v.)
treatment. Control rats were treated with saline 60 min prior to ioxaglate injection. Evans blue
extravasation in lung tissues was determined at 10 min following combined treatment with ioxaglate
and Evans blue (20 mg/kg). The injection volume of ioxaglate and saline was 20 ml/kg. Each
column and vertical bar indicates the mean + S.E.M. The number of rats is shown in each
parenthesis at the top of each column. *P < 0.05 versus Control.
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Figure 3 Effect of AC-17 on changes in the partial pressure of blood gasses (PaO, and PaCO,) and
pH after intravenous injection of ioxaglate. AC-17 (10 mg/kg, i.v.) or saline was injected 60 min
prior to injection of ioxaglate (4 gl/kg). Control rats were injected with saline instead of ioxaglate.
Aliquots (100 ul) of blood specimens were taken immediately before, and 5, 10, 20, 40 and 60 min
after ioxaglate injection, and PaO,, PaCO, and pH were immediately analyzed by an automatic gas
analyzer (i-STAT). The injection volume of ioxaglate or saline was 20 ml/kg. Each point and
vertical bar indicates the mean = S.E.M. of 6 animals. *P < (.05, **P < 0.01 versus Control; TP <

0.05 versus loxaglate + Saline.

37



S50 F

—|
_{

40

30

20

Histamine release (% of total)

0 10 0 0.1 1 10 AC-17 (uM)
loxaglate (100 mgl/ml)

Figure 4 Effect of AC-17 on histamine release from rat pulmonary mast cells. Rat pulmonary
mast cells were incubated at 37 °C for 10 min with 100 mgl/ml ioxaglate or saline in the absence or

presence of AC-17. Each column and vertical bar indicates the mean + S.E.M. of 4 experiments.
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barrier JALER~A 7 ¥ b —/v U BB AGER BRSNS 1EH O B 5~

1BV, BAA R E Lk A HAICEE THOW SR TV D
HNARY T WAJLR BT R Y A (AC-17) 1%, I — REEAIFEROMEE
%%Eﬁ CEHIT S 2 E N AH S, AEERITICE b0 ) HERMMICEE

BWEADO TR L 720 95 2 LRSIz, I HIT, 20D AC-17T O#ER
aﬁrﬁﬁiﬁ)‘ H=AALE LT, MENKAMILD barrier ¥EREDZEELDIRIE X1
oo MHFREDO ZNE TOERIZ LY, I — FIEZHTE T O MR E I
oo Y 72 —BOERNPRESEDLD Z ENRIN TS (Sendo et al.,
2003), TR FEZ—FPOEHD—HIL 6 o RIEAZHIKTH D
proteinase—activated receptor—2 (PAR-2) DIEMALNREE T 5 Z ENRHEINT
W5 (Corvea et al., 1997; Molino et al., 1997)., PAR-2 [ZIm & MNHEHIialC
BUE | ZAE(E L, PAR-2 7 = X NIl & oﬁm”ﬁé PERTLHES B &9 i
DR ENTWD (Kawabata et al., 1998),

% 2T, RETIL AC-17 @mﬁw&*n’ﬁﬂ’i (2 d D EEER I R EH & et
D 1o OICEE R 7 2 REMRIMAE N EAERE (PAECs) & IV, IERAIEE T O il E o
F&EHS NU ¥ —F (Sendou et al., 2003-a) (T B A& P Az A EF 08
TLHEIZE T 5 AC-1T DN ARG LTz, S BT, AC-17 OFEMIZ2 N GR35 1)
HEMA I =X L5 MIT 5720, NEMBERES IO, 2 b=
PRS2 I & LTl LTz,

1. FHE

1-1. AHK

B XY HiErE DR L U C 3 Evans blue (Sigma Chemical, St. Louis)
MWz, AN 7 a KZVRCEET U UL AC-IT), b MR R Y X
—+¥ (5.2 units/mg protein). U TIMHEHNR b o B TFEHER (OKPk) X
DIEANL7-, 1,2-bis—(o—aminophenoxy) ethane-N,N,N’ ,N’ —tetraacetic acid
tetra (acetoxymethyl) ester (BAPTA/AM)!X Sigma Chemical (St. Louis) 6
i A\ L7z, Phorbol 12-myristate 13-acetate (PMA), A A/ <A I > A-23187,
calphostin C 38 LN Y-27632 (Calbiochem—Novabiochem Corp., San Diego, CA,
USA) Z Wiz, #EYe 121X FITC (fluorescein isothiocyanate) 1EFRHL
VE-cadherin $1{& (Alexis Biochemicals, San Diego, CA, USA). rhodamine #i
4 phalloidin (Molecular Probes, Eugene, OR, USA) % Hu 7=,
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1-2. HifasEE

7 2 KETARMLAE N AR (Porcine aortic endothelial cells ; PAECs) %K%
ET T7 A TTHEMUEE R UM EBRIC Wz,

72 KEIRIX BRI CATF LT, 4 % phosphate—buffered saline (PBS)
(ZTHE Lo, fE7 Ml Bl & . BB 80 ) 2 T RBEGHLRE o
iR < HE B o 7o, BRELL 7 N MIREIE, 37°C. 5% C02/95% K& T, 10% fetal
bovine serum (FBS). 100 pg/mL streptomycin . 100 units/mL penicillin ¥
J Y250 mg/mL amphotericin B (GIBCO BRL, Life Technologies, Grand Island,
NY) % & dp Dulbecco’ smodified Eagle’ s medium (DMEM) (Sigma Chemical, St.
Louis) IZ THE#E L (Oike and Tto, 1997) 2 fXH 5 4 fLH £ TE&FIEBRICH -,
o, B Lol 2 PR 9 5 55 13, Mg 2 10%DMSO & 45 DMEM H1iZiEE L .
NA BNV EHNT-80CE THRAICHAISE T4, IRKRERF CHBERT LT,

1-3. PAECs {Z8IT 5 # 7 F@E O
NEGHIRR O R Y 7REBEIX. Furuta & (2002) O J5{%IZHE T T BSA fi54 Evans
blue (EB) W i iniF a2 = & LU, Transwell A % — b (12-well type,
Corning Costar) Z MW THH LT,
BAECs (4.0X 104 cells/cm2) (I7 4 7 Fr-as—Fra—r 40
L7zARY —Rp—FE (1.1 em2, 3.0 pm pore size) FIZFEREL 7=, BSA fif
A EBIXBSA 3 L OVEB AR A U KRBIZ THAR L AERK L 7= (Beck&i L EB 0. 67mg/mL,
BSA 4%), #&KFE 4 H1% D PAECs 725 DMEM Z BV BV T, KRB T 3 FEVei L7-,
T, AV — N TFElD well (21X 1. 5mL @ KRB %, A >V — b _EERICIZHIEL
G BSAFEA EB (0. 5mL) iR Z Mz 7=, 10, 20 3 X T30 38412 T wel l
B (300 ul) AEREL L. 72T KRB Z[RIEN 2 72, AC-17 [ LISk
B0 30 Z3RIC PAECs IZh12, & GIT/EHIEE A BSA & EBIERICH N Z 72, W
I 96-well v~ 7 17 L— |k (Corning) 1Z437E L. 620 nm [Z351F 2 W0k
Ehr~A 771 —hJ)—%— (Immuno—min) ZHWTHIE LT, MEMRLY
BSA #5& EB IREEZR M L, A % — MNANZANZ 72 BSA #54A EB OWIRE[C]]
(0. 67 pg/ul) K OA ¥ — RMAMANZ AT L7z BSA #5 & EB OPREE[CIO0 (ng/ul)
ERAWCUTORICHES>THEBZ VT TR (FH 27U > 7RI 10 454720
I BB N~ Lo E) 2B ML, &Y T F A AR L TE
W7 V7 I AT ay N5 ET—RERSITZHWTEDOBEE (1 5%
DA B/ D R~ L 72 E¥ R & ; ul/min) 2 H H L7 (Dehouck et
al., 1992),
Clearance (uL) =[C]JOXV0/[C]i
(VO : A > — h T well ®FFE (1500 plL))
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1-4. PAECs IZBITD NI FULERT + A7 7 FVNA ¥ h—) ([3H]PI)
DA GBI E

TH AT 7 FINA T NV DIKGEOREIL Oka b (1997) D HIEIZ
HET, NIFULMERIAA /¥ =/ ([BH]myo—inositol) 75 ~UF
LiFkA v b=y 3 U B ([3HIIP3) DIERZIREE L L THET L7,

PAECs 1% 24 =V 7 L — NIk 7L "ETEEL, BT L
10%FBS Z&deA /¥ h—/L7 ) —@ DMEM H1C 15 BFf, [BH] I A4 /¥ b—/b

(1 pCi/mL) ZH(VIAEH7-, HfwlX. HEPES-buffered saline (140 mM NaCl,
4.7 mM KC1, 2.2 mM CaCl2, 1.2 mM MgCl2, 1.2 mM KH2PO4, 11 mM glucose, 15
mM HEPES, pH 7.4) T 2 EPEE L., D% AC-17T fFIETF T30 7L A v Fa
N— g UL, LiCl (1om\M) Z#l# 10 Az, 77 VF =6 L<IE b
R EMATRGERMG LTz, 37TC, 30 A v Fa— 3 Liztk, 5%

(w/v) bV 27 auliRz Nz Cht% & D7z, Berridge  (1983) D HiEIZHE
UTC, BBAF a7 2T, EASNIE M) FULE#A /¥ h—b
U UBRFE ([BH]IPs) 75 [3H]IP3 & /75t L 7=,

1-5. Actin stress fiber O¥ufh

PAECs % =15 —/4 L a1—F ¢ ./ L7z glass coverslip (ASAHI THECHNO GLASS,
W) LIS L, a7y MELE%, EZBRICH W, PAECsIZ hY
2 —FH LIEPMA & 10 73L& L, 30 43%% PBS Z VT 2 [FIPEH L. PBS-4%
paraformaldehyde T 25°CIZC 15 & E L7, PBS T 3 M. PBS-0. 1%
TritonX-100 % 25°C. 5 ANz MifafEz Z2fL L7, & 512 PBS THFE.
blocking-buffer (PBS-5% FBS, 0.2%BSA, 0.1% Triton-X 100) % 25°C. 60 %y
MALES D Z & CHERESEZ 70 v 7 Lz, £Dk blocking-buffer |2
T 40 {127 L 7= rhodamin #54 phalloidin ZAEAIZINZ . 25°CIZT 60 43 [H]
Yuth U7-, BEAROD coverslip 1% PBS,glycerol (1:1) BEAMRIZ T~ v b L.
HOGEASE (BX61, Olympus, HEL) 2 THIZ LT,

1-6. VE—cadherin #Euf,

VE—cadherin #ayE et actin stress fiber MYt L [EERIC T o=, T 72
B, PAECs [T, %L, 71 v 7 L=, blocking-buffer (2T 5 fFIZH4
R U7 FITC #F#k#PL VE-cadherin HFLiEZ MM %, 25°CIZT 60 srfguea L7z,
Coverslip Z~ D h L7k, d@CBEMEE (BX51, Olympus) (T THIZE LT,

1-7.  SEEHEANT
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T — 2 XA +1‘E—En/\#f?§ L7z, 2 BEOiIZiX Student @ t-test &
Ao, ZREM O l#gIZ1X . one—way analysis of variance THEMT % .
Bonferroni/Dunnett’ s test %ﬁb\fc (StatView; Abacus Concepts, CA, USA),
BREIL5%LLT (p < 0.05) OfEREL - THELE L,

2. MR

2-1. PAECSIZBITA RN &2 —F, hrur by, 790 =0 FRYIVIFH
WHETTHEIZRT 5 AC-17 OZR

kU & —F X PAECs ITBWT, T 7 2 UfED EB DN RIS M 2 225
WZTTEE S, AC-17 (0. 1-1 pM) XL 30 43RiTAN 5 PAECs (ZRHIALE S 2D Z &1
X0, 2o M) 7 —EFHEHEON S UL 2 L < Ifl L7z (Figure 5),
Flo, TO AC-1T OERN R 77X —BERRNR S ORONENERFT 57
WIZ, e By, 77 VF%= 0N EN MBI IETERICH 5 AC-17
DIRERFI LT, b7 I 0F%=0 0 o728 9 7% < ORENEY
IR 2> — w0 Mg NG LEL S EEZ T bl T g
(Garcia et al., 1986; Schaeffer et al. 1993, Ehringer et al., 1996; von Nieuw
Amerongen et al., 1998), AEERIZBWTH, harrvrBlRrosvroe=r
(T & BICERICN IR OFZ M2 L ST, 2 ZOFEMIT AC-17 128D
AEICHHI 7= (Figure 5),

2-2. PAECs {ZBIT 5 Ca2+ A 4/ 7 x 7T HREMEZ@BMETCHEICH 5 AC-17 D
IES

AC-17 DI & N AR O Z i M TCEIHIEH O B 722 236/ 782 A 1 = X L & 1R
I AHE7=D, N THE—F, frrbEr, 7I9V0F =20 FNFNOEAZRIE
RS LA D IEm 3 2N 7 U 7B L, £9°, [Ca2+]i ERIC X 51
BNFAIAE barrier BERED LI T2 AC-17 DR Z /e L 7=,

Figure 6 |29 K912, EbiZ Ca2+A A4/ 74T ThHDHA AL )~ A
(Aagaard-Tillery et al., 1995) 3 XN A-23187 (Caron-Leslie et al., 1994)
I% PAECs IZ8BWWTH /X7 ONEAfaZmtE 2% L < Lt L7z, Zo@Emtit
EER TN LY T ADOF L—4%—"Toh % BAPTA/AM (Bissonnette et al.,

1994) 3 pM IZ X V4l &7z (Figure 6A), AC-17 1% 10 pM OEEIZB VLT
INBAF <A BRI A-23187 12X - THI&EE Z 1D Wl iudEim it
DOILHEICKT L T A 5.2 72)v o7 (Figure 6B, 6C),
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3-3. PAECs ([Z31F 5 PMA S 3 IS N A AIIRZE B IETLEIC X9 5 AC-17 DR

Figure 7 |27 05 A %5 —F¥ C (PKC) IHMAKIC X 5 MR barrier
HREDZBITHIT 5 AC-17 DR EE R LTZ, PMA 1 iMI2TFus A %) —+F
CATEMALT 2 2 LIT k0 & 2 %0 Ol R P A8 T0iE L 72 (Figure 7).,
ZOPMADERIZ, a7 A ¥ —E CIHEHITH 5 calphostin C (Chambers
et al., 1992) 100 nM % PAECs |(CRiALE T % = L Cik#E S 7= (Figure 7A),
ZD 9z PMAIZ Ko THI & 2 S NG ERMETUE IR 1 G # v %
® Rho IZ L » TIEMELENDFFT—ED 1 > TH 5D Rho T+ —EBDOHEAITH
% Y-27632 (Uehata et al., 1997) 10pM {2 X > CTRE WUz, —H AC-17 I
10 WM DIEFEICFSNT b 2 0 PUA O BRIRLEBIE SRR 1< 4 < A 5 2 7
o Tz,

3-4. PAECSIZBIF A7 I7VF=V bur VBRI FULMERA ) ¥ b—
V3 Y ER ([BHIIP3) DIBRLITHT % AC-17 DIEH

G Z NI RERTISRIRORE N Z 5 &, RAR Y /N—E C (PLC) DIEME(L
CFENITBIEHNWT T+ AT 7 F A ) h— L (P REEIEE D TLEN N =
DI, T OZREFPLIT L0 FHH S D PTARGHEIHRIZ ) LT AC-17 2390 & 71
TOENERIT D 2 LT AC-1T OFEMAREAAOREL AR L, 77 V%
=y, bur UL bIC PAECs LB 30 HTBHIAA /¥ b—Anb0
[3H]IP3 DRk & HEHNTHIN S 7=, AC-17 (0.1-1 pM) X2 DT T VF =13
% (Figure 8A) HBX O hm L #5% (Figure 8B) o [3H]IP3 DIERL D HIHH %
IR EEARAFEIZ I L 7=,

3-5. PAECs IZBWT hY FFZ —EBRBIZL - THFEREIND actin stress
fiber 3 X 8 VE-cadherin DiHRIT*RF9 5 AC-17 DIEH

25 % (adherence junction) % v/ 7 OFFRAIZEIT S AC-17T OREZH
HHENZEHN9 5 72812, PAECs (28T rhodamin #54& phalloidin 38 X OV FITC
TERDT VE-cadherin Uik % H W CHRIE G EMNT 21T > 72, Figure 9 (2”9 XK 9
(2, EALE D PAECs (2R W CIEMIEMFRIC VE-cadherin S MM E 28 13- &
D LY XL, MIEENABEE L CWDA 2 ERBIEI N/, F7/-. actin stress
fiber X T MITHA BT (Figure9), LML 5, Z OMIIEIZIBVT 10 nM
NY PR~V RFET DL, VE-cadherin ARG IEMEITAREE L, #550 AOIHIRR R
Fizx o e LT (Figure 9-2), F® 9 x.. actin stress fiber O HELHZEHH
ICHEINL CTWA Z ERBIE S L7z, VE-cadherin ERMiZiEMES actin stress
fiber DIERL L W o TZ[EBEDZE LY PMA DFFTIZ X > THER SNz Figure
9-4), AC-1T 1L F U 7 Z# —BIZ X o> TH| & Z S5 VE-cadherin BRELZZTEMED
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W23 L WMactin stress fiber DIERKE & HIZHHEI L TWA Z LRI~
(Figure 9-3), L2>L., PMAIZ X » THIE# Z S5 RIEROWNEHIR D2 I %t
L CAC-17 13 % < 52 720> 7= (Figure 9-5),

3. EBf

ATl AC-17 DI N HINE barrier HEBEIC )T A EHE /R EER . B
FOEDEARRIERA I = X LRI T D720z, R 7 Z RERMLE N
#AE (PAECs) % HWWCREMICHGT L7=,

ATEE LT3N T, AC-17 VAR AR AR 0O B EURE 2 A1 U 7o 3 52 7451055 78 oD fifi B 25 2 47|
L. ZOEAA =R E LT AC-17 DA N R 53 2 B 72 /R 23
HERI S iz, AREBRIZ T, PAECs ICBITH ) F 2 —FF %@mﬁmﬁﬁméL
PETCHEIZ X LT AC-17 DNMREN R AR L7z (Figureb5A), S 5612, AC-17 /X ke
BV, TIVXR=UG %@mﬁmﬁmﬁéL@m@%mﬁﬁé ENHno
7= (Figure 5B,C), Z OfEHE-L 0 . AC-17 MM PN RCHIRIS 5 U CEBER L.
barrier HEEDIREIZBIH-T 5 Z L DHEE CTE 7o, S HIT, TD AC-17 DN
R RN FITE A FERMET O ERRRME D N 7% — 8 O/EHZ A AEH]
Wikt L CTHREREM b 0T, NI T Z—8, trrbey, 77VF%=0
TNFENDEZFARRTLD DN barrier HEREFEEIZE S £ TICHEET D

HLBOMPRNT 7TV T T HMEHTHL Z ENRBRI D,

N 7 E—=BDONL D OFEHE PRI Z2ERIT PAR-2 OIEMHELZ T L TWD Z
ERRENTUVWS (Nystedt et al., 1994; Bshm et al., 1996). HiT D 4HF
JEEDAFFENZ BT, R T KENRIME NEGMIAE (BAECs) (Z8BWT MU ¥
—PEBIXOPAR-2 7 T=RA T F RiZlaN v o ARE ([Ca2+]i) % L
'f'rétlf Vﬂ&%ﬁﬂ@@tﬁ%ﬁt%%l%t*?’ ERPhoT, IbiT, U

FHIOWNHIND barrier BEREREZE LA AR U —+F C (PLC) FHEAITH 5
&%MZhion ;mﬁéhé_k\93§@%7/&:*xh@
xestospongin C F 721X PKC fHEH|TdH 5 calphostin CIZ LV EoBIIC L EI L
HZLEDREN, TNPZITAARY =¥ ¢ OIFEMEIIZH] & < MRk L
VLA FURE ([Ca2t]i) O ERBIOT a7 A %) —F C OIEMHALA b

U 7 & —EFHE O MAE N Azt LE OB & L TEZ 5T 5 (Sendo
et al., 2003), —JF. b E|Lproteinase-activated receptor—1 (PAR-1)
ZIEYEAL U2 OfE kR 2 22 B NEHIRIZ W T H Ny it 2 R4 5
(Lynch et al., 1990; Garcia, 1992; Ehringer et al., 1996), Sandval & (2001)
1X[Ca2+]i @ EH-F KON calphostin C Fﬁﬁ‘ﬁ@?‘oﬂﬁ:/ﬁ v —F C OIFEML
N hu B UFERONEMIOERETTEICEE L WD Z EE2RL TS,
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TIUX = b EMEHBRMEOTLEE S X E T RIEEDO AT 4 =— X —T
b, T7VF = DERZERELE LT, EBICT7H AT 7 FIONAL )V b —
v (PI) OIKGfRE T~ 7V 732 BKL, BK2 @ 2 SORINIELE L, &N
R JRE L T b EEDILTW5D (Smith et al., 1995),

FLdrE, NV TH—F, burby, 790F =2k CHlERZE
D MBI barrier BEEEREIZBWT, 74 AT 7 F VA ) F KD
IS FRIZ B X5 T aT A ¥ F—F C OIEHLI LIP3 ZRKOIEME(L
A L7z [Ca2+]i @ ER-PNIGEOMENT 7 F ) v 7 Thdb EBEL LD,

REBRICBNT, A4/ ~A =0 A-23187 DL 972 Ca2+A F ) 7 + T 13E
B 72 & N R OB\ i 2 5| & Z L7z (Figure 6), DA A/ ~A ¥
> DRHEIT BAPTA/AM OHIIEAN ANV 7 ADF L— MUIZ L - ThES Nz, &
D ElFTAF )~ A2 UFROMENEMEOEEMETLEIX [Ca2+]i 2 LTz
ERTHAZ LA RLTWA, [Ca2+]i O EF X Ca2+/calmodul in K {EMED I A4
U UBEHE T —8 (MLCK) 215 b L (Garcia et al., 1995; Goeckeler et al.,
1995), ZOFERI AT i (MLC) DU kMgt S, actin—myosin AH
HAERANEZ Y globular actin (G-actin)»>% Filamentous actin (F-actin)
~DOEEZF = 27 (Goeckler et al., 1995), F-actin OJEEIZ X Y NEZHE
FEDURENE Z 0 . IR T gap R ER X, ARG EMEDTLHEN G| &
EZ &5 (Dudek et al., 2001), Mﬂmimm®%f*f%4ﬁ/v4yy
BLOA-23187 FHFONE NG barrier MEFEFE E 22 A 5 2 7)o 72 (Figure
5B, 5C), APz 1T AC-17 | \i@%ﬂ@#%w&ﬂ@@u%m@%%%£;
TETOMBENT 7Y 72BN, [Ca2+]i @ ERLBED 7 v & AT
2N ERIBE I N,

—Ji, TaTrAroxF—8 C OIEHEbESIEE T EF b T b Phorbol
12-myristate 13-acetate (PMA) % PAECs [CZ&BE L7=L 2 A, EBICH NS
WEPE A TUEE U7z (Figure 7)., 20 PMA OIEIZ 7 v T A %> —F C [LEAIT
& 5 calphostin C LW Rho ¥ —FLEAITH D Y-27632 IZ L > ThFES
7= (Figure 7A), Zivp 22, PMA |Z X 2 NEMaE & TCEER T a7 4 v
X —F CBILWPRho FT—FZ2NLIbDOTHDZ ENERINTZ, 7T
A ¥ —8 CIEMEALIL Rho-GDP A KNG DT =0 X 7 LA F g% [
EZ4 AR+ (GDI) OV UE{bEEL LTI DI OERZLET S Z & TERSY
+ GTP #& & & 737 Té % Rho Z1EMEALT % (Mehta et al., 2001), {EMEILS
AU72 Rho Id Rho ¥ T —EBZIEMAL L, UV b c I A SO Y g
fbEETLZLICED, b LITEEI A UBRSHO U Ui EET 5,
NEGHIIIZEB W T, b Btk PAR-T FIRRIC L W S AT UBEHD Y iR
{bZ#3 L. actin stress fiber O K, BiMEOTLELZ OB 273 (Dudek et
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al.,2001), ¥£7-. ZO/EHIL Rho T —EMLERITH D Y-27632 12 L - THH|
N OHENH D (Carbajal et al., 2000), ZDZElThurr itk
LN barrier BEREFEE N 70T A o C OIEMALZ N L TWAH T Tidie< .
5l &#i< Rho/Rho ¥ F—EDIEMALAEET L L aRmEL TS, DFED,
IXZEDCa2+]i O EFRIZSI &< RE & HbETE XS &, WK barrier #
BEHIET2MEA A =X LB W T [C2t]i © EHRICHKT D
Ca2+t/calmodulin KMFMEI A VISHX T —BIC K A I AT U BEHO U U ER(E,
BIOTerA %7 —8 CIZHHKT D Rho ¥ T —BIZLDHI AT UBEDY
VIRV XEE R IE Z HOTWD Z EAREBEEN D (Dudek et al., 2001),
AEBRICEBNT, AC-17IZ10pMICB VW TH ZOPMAFRO T T A X F—F
C I&EMAL, S HITZAITHEL Rho FF—BDOIEMELZ ST L 72 4 N ECHE AR
barrier HEREEE 2 INH] L 722y > 7= (Figure 7B), i z 1T, AC-17 IIZ IR
F s 5 N B G M T 2 5 & i 2T X TOMINT 7Y 7BV T,
Fus A rxF—F C IEHLLIED 7 a & AT E L 52 WD L AR S
iz,

& N AL D barrier HEAEIMIILHEE SRR X o THIEI S LTV 5,
VE-cadherin 3R OEFICEHF S THX 7 THY, B0 E& > MEFE L
VE-cadherin & #EA9 5 Z & CTHIIRRIZTREIZ#EE T D (Dajena et al., 1995),
VE-cadherin [X#fEN T « —catenin & #fEA LE 212 « —catenin NFEA L T,
actin IR E#% &8k LT 5 (Lampugnani et al., 1995), hmr B DX H
TRNFZ ) T RERE A R S DK LV | VE-cadherin HAMITHIBREIBR 2 5
1H9 5 (Rabiet et al., 1996), F7-. actin stress fiber DL IILNEE
AR SIAE L, gap DR EIND, YaTr A v —¥ C DT A Y 75— A
(PKC- - ) DOIEMEALIZ LY | Bie b MEFETE RIS N EGHIRL (HMVEC) 1238\ T
VE-cadherin OEEENRAE LT L OHENH S (Sandoval et al., 2001), A%E
BRiCBW T, NEHIIREEMEDTEHEIC & & 72 > T VE-cadherin BESOIEETEM:D
R L OMTRET 5 actin stress fiber OFENING|E L Z I D Z & DHEND
bz (figure 9), AC-17 BN h VU 7 ¥ —VFH RO ME FimME T & RIS
VE-cadherin O{HEB LN actin stress fiber JERIEMAZEL7-Z L IXHS
NTHDH (figure 9-3),

THVETORMELDY AC-1T 1, A2 RIMEFBFENNT LT+ AT+ A )
F K (P1) ORISR ZME 5 /REMENAE Uz, 2218, 2 END
LHizHlohnrey, 790F I Lo CRlE R ZEND[BH]I I 41 7 v
N—L 26 D [BHI TIP3 JEEIC 31T D AC-17 DR Z et L7z,

AIFFEIZBNTHID TLAC-1T BRI D DIMEEENEKF RO 7+ A7 A ) v
F RKGEOTEEZGET H 2 & 2R LTz (Figure 8), £ I, 7+ A
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T AT ROMKSBEOAEN Y 7 X2 =80 X5 RiEERAEKICL
S THI il Z &N 5 MEFEMETLEICRTT D AC-17T OFERIEHA N =XLTH
B ENRE ST,

PlbEzaEEdbHE AC-1TIZPAECS IZBWT, MY ¥ —E b By, 7
TIVR= W o R Rl EERIEIZ L o TEER S 45 A N R o
barrier H§REREE ZMHI4 2 = & Nbhotz, AC-17 1X[Ca2+]i » EH & L X
TaTrA ¥ F—1 C OFEEIC L - THI &R Z SN DN Mg RN T
BWTHEBL RERDoT22 LD AC-17 DN BRI k3 DR EVEH D A 77
ZALE LTI A AT A T ROIKGIEOIH NE 2 iz,
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Figure 5

Permeability of BSA-EB (% of control)

Inhibitory effect of carbazochrome sodium sulfonate (AC-17) on the barrier dysfunction
induced by tryptase (A), thrombin (B) and bradykinin (C) in PAECs. Endothelial barrier function
was determined by the clearance of BSA-conjugated Evans blue dye. Each column represents the
mean £ S.E.M. of 4-5 experiments. *P<0.05, **P<0.01 vs. Control.
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Figure 6 Lack of effect of AC-17 on the barrier dysfunction induced by the elevation of
intracellular Ca?* in with ionomycin (A, B) or A23187 (C). Each column represents the mean +
S.E.M. of 7-9 experiments.

*P<0.05 vs. Control
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0 0
Non- Control Cal Y27632 Non-  Control AC-17
treated (100 nM) (10 uM) treated (20 um)
PMA (1 uM) PMA (1 uM)

Figure 7 Lack of effect of AC-17 on phorbol 12-myristate 13-acetate (PMA)-induced barrier
dysfunction in PAECs. In A), cells were pretreated with 100 nM calphostin C (Cal), a PKC inhibitor,
or 10 uM Y 27632, a Rho kinase inhibitor. Each column represents the mean + S.E.M. of 4-5
experiments. **P<0.01 vs. Control.
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Figure 8 . Effect of AC-17 on [°H]IP; formation stimulated by bradykinin (A) and thrombin (B) in
PAECs. Cells were labeled with [*H]myo-inositol for 15 h. After preincubation with 10 mM LiCl,
cells were stimulated with 1 pM bradykinin or 10 nM thrombin. AC-17 was included 30 min before
stimulation. The [®H]IP; formed was measured at 30 sec after the stimulation. Values are expressed
as the percentages of the basal level. The basal [°H]IP; values (dpm) was 478 + 21 (mean + S.E.M.,
N=6). Each column represents the mean + S.E.M. of 6 experiments

**P<(0.01 vs. Control (Dunnett’s test)
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Actin stress fibers VE-Cadherin
1) Control

2) Tryptase

3) Tryptase + AC-17 (10 uM)

4) PMA

5) PMA + AC-17 (10 uM)

Figure 9. Representative photographs showing the formation of actin stress fibers and
disappearance of VE-cadherin induced by tryptase and PMA, and the reversal by AC-17 of the
tryptase-induced rearrangement of the immunoreactivities in PAECs. Cells were treated with 10 nM
tryptase or 1 uM PMA for 30 min in the presence or absence of AC-17 (10 uM). Actin and
VE-cadherin immunoreactivities were visualized under fluorescence microscopy.
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Figure 10 A schematic drawing showing the possible cellular mechanism underlying PAR-2-
mediated disruption of endothelial barrier dysfunction. AC-17 inhibits phosphoinositides hydrolysis
induced by tryptase.
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FEREIZOWTIABRETIRD Do 7o, Fiz, VCM I 5 EE I E R D
Mg 27 V7 F= MBI O T WM CTHEZREIT R o7 (£ 2),

EE

ICU - ot v & —OEEBFIT, FIRBORIESCHIEIZ X DHkx 7o RIE
PEAT 4 ==& —OtH, EHIRERR, HEANZ L2 0E M 7R L, e olk
DU E 0 BEGeIREEZ 275 7)., £/, BEERGYECHIIEMEY 3 v 7 OB
I3 L CIX R R R R 2 & 535 2 RIS T . BEERIC
Lo TIHEELRRAL2-E5AF 2V Uittt @E T ROERE (LR, MRSA) (12
X DR A FRE T DS 0D 72 < 7au 8,9), BIFE, MRSA I2xf L T S5 7
FHPERKIZ. VCM, TAxB vy T4 a7 7= UxY U R 7 b~
A D5FNRHDH, VEM 1Z, =T AOBEE S, TDM BA[gETHH Z &
72 EM D MRSA JEYYED R & 22— RIGEIE L 72 > T 5 9), — 57T VCM 13,
VCM (itPERGERE <> VCM MiHE S 7 K ERE O HBL, A SOk BE
PERRIEE 72> TRV, BERKRGEHNRD 5N 10),

2012 - 6 H TDM F=x & H ARALFEIEF 237 B 3L (R C TDM OFFEHERY) 70 525 F
B2 EDT THEE TDM A KT 14 2] 11) BAEESNTZ, VCM T2 4,
FHMEOm LD, 4 BLLEERG T D8O H 5 EEF TR LTTDM 2179 Z &
MHERR SN TV D MHIREE b7 7MEO BAREIL10~20 1 g/mL & SAL TV D D3,
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BE DD B Rok i S L B AT 7R B IRE R 245 5 72 012 15~20 11 g/mL
DHELE SN TN D, HEBETIR, K TOHA RTA4 N ARINDLETLY
2009 FFIZK[EFEAIRTZ . KRERYWEF2s  (Infectious Diseases Society of America:
IDSA) LV ¥EEINT-arvrALE2—12) 2011 FEICHE Sz IDSA
D MRSA EIEIRET A K742 13) ML, ICU « Famkat o Z—Ic A
9 5 \EIE OB HEMIERYYE BF TR L, mHRE R T 7 150 g/mL DL EEH
e LT EET 21T > T D,

Z 2T, AREIZBW T, VCM IO iR 7 784 15 1 g/mL LA
k. 25ugmL LR & Lz, HBE ICU - Hamfat ¥ —I2k1 5 VCM fEHIC
BN TIL, BYENL & Z DO FEIEED S 15u g/mL L EICHERF+ 5 2 A AR L L
TW5, 20ug/mL LEZRLIEGAIZHET D Z LI &k - T 15 g/mL AR
KTFT 22 &2t o70ll, RHEARBLOBERMRILO T, MELRNREHED
ZEEREMAL, MPRE N ZED 25 1 g/mL ZE X 2RV TR BREH AT o
T3,

(HiEH TDM B A R7 A > Tk, Mg b7 748 20 u g/mL LA I8 5
PORBINERLEZVHEE LN E LTS 1), — 7, EEHIE, iEs LT
F = MED 30%LL L LA 5 HIFEBLT S I FRE N T 71X 285 1 g/mL ThH
ST L WE LTS 14), AJHE T, 1B E hEz Mo 57290, 1
R N T 7E 30 1 g/mL 2 D R~ DOBERICOWTHEZIT- 72, A
FERFICBRERENME T L TV D BEITK LT, VCM B 5013 0 & SRAIAR 23 5% 5-7%
FHIRG CE I Z LN BIRA~DRER LR T I BN 5,

ICU - Rt > ¥ —I28BW T VCM #5551k 4 H LN O TDM Fhia i,
FEMABEIZBNTIT 73.8% ThHho7-DIZxF L, STAFETIL 89.6% & FA-T 51
23D H ALz, HPiTlL VCM 5 BF ~0D TDM FEhE 2N &Ll HE & o ¥
— MBI BENTHENTND72D, VCM O TDM Efi 264 2 Zik A @ -
7o 2 EPMAI AT, TREEIERIET A FELS 5 2 & TS HITE U e i 52 #L
ARE L 72 o TV 5,

VCM (i F i BE DS RE IR L. ST ARE L FEMABETHERZET R o T2,
BTIRAIA X, MAREEE) Y X7 & 75m UIE MR 2 5D W E R A 0T
OB THZEDRDHLN, VEM 7 VT T UV AEENEZEL TND EBZ B
HEEIZOW TR REREMRBAIER T 5 X HWERDREL B2 > T
W5, ZOX D RIAIEORGRH 5 Z Lvh . VCM I H i EE R & B FEN
ABEIZHEAREEIN U Ao 7o 2 E DRI E NS, K BEOREE « J5EARIZS T
THES A I 7 & fat Uy AR EERIE S 27 2 2685 e, B A R,
REHIRICEERT 2 2 L IXIER ICHEER T EEARIORFITH L LB R D,

F 7o BTIEAIRNE AR T VCM B BE ORENUE LI ERFT 572
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b, BEOAFR (VCM BRtAH 28 H OALFER) . VCM HEBItEH% O ICU - K
MR v ¥ —HE R IOV T 21T o T RN E B RZIIRD Lo o7z,
U, AR ORGEEDRBIIRE L E O TVCM B3 E L5 I 28F5THY |
MRSA [EYYE TIIRWEE L EEND Z L EE O TRICEHEN R EE K
ESholmBEZOND, £, VCM (2 X BB REEICOW T, MR
ERFOMIE 7 LT F = ROV THEECEIIHE LN R o T, ERARDOE
Of. ZREF OO, Frgen iSRS ENT £ 72 3RS 70 & BHRER A )
T DR A BIEFIZZ =8, VCM IR EE BRI L 2 BRRE~ DB D
WCHEYNCEHIT 5 Z 13 LW E B2 D, BRRMEEEIZ W TR 21213,
KGR % MRSA JBYMERRT & L, BHERE~DORER 2L WS & LIZRET
FHI AT O MERH D EEZ D,

ICU - Humfiat o # —FTIEA OFEMA 72T AT LV . VCM IR E D
B ESEE 2N S 2 2 L 72 < VCM I FRJE FE O3 1E 72 1R IR O MEFF . R EIE D
FHEEICHERCE A Z EBH LN E RS T,

BRA - EIEIEANIC I D VCM 3 (EAE 123t L C BT 3K O SR 7o R X A& E
FIEFICREL, JBIRICHTEDIEEREA Y v 7 LREBI 2T > T R E
Thd,
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BEEE T AR ENAB ofE
fiE 51155 48 42 -
o A I E= 128 98 -
FHEr o 6617 58420 0.06
Rl B/% 34/14 16/26 0.0027
FE: ke 549498 53.6+13.2 0.59
= = .
m’ﬁbbﬁjﬁéﬂ-' me/dL 124 (0.36-4.67) 1.11(0.25-3.53) 0.39
.
7 qu;;;'{?ﬁ g/dL 2.9(17-4.9) 3.0 (1.7-3.9) 0.74
. 3
WBC:}:);&?E/ uL 10.75 (1.3-42.2) 9.9 (0.1-40.6) 0.48
CRP: mg/dL
b 11.85 (0.92-36.98) 7.32(0.79-37.13) 0.16
72 Hi :
”H‘%ﬁ'ﬁgiﬁ mmHg 108 (67-156) 107 (59-160) 0.88
MEEOHBE: % 97.9 88.1 0.09

e, AE. VONFREOMEFEY L7 F = fE. 7L TS fE. WBC, CRP, URMEHAMIE. 1
BEOHARICEIENGN 2=, HAENABTHERICEUENSH o1,
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(%)

100
80 *
. p=0.031
60
0 1 61.7%
20
0
AN ENAEE
(n=128) (n=98)

1. VOMImARE b5 T EDREIE DM R
TABICTEVWTAREIC VN MARE b5 ZEAAREICHEF S hi,
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(%)

2 % p=0.018
15 -
10.2%
10
5
2.3%
0
T AEE ESAWNE:
(n=128) (n=98)

2. VCM B D EEE
3Fﬁ)\ﬁ(:3’$b‘fﬁ%’?(: VCM Eﬂqul‘?ég ~ 2 71-|E7§§q:|%f5j“:§|]i§ L/T:o
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(%)

100
p=0.059
80
60
40 89.6%
20
T AR JEIT ABE
(Nn=48) (n=42)

3. TDM Efes
TABEITEWT IIMEEENSIMERZTR L=,
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p=0.16

I AEE
(n=42)
HdEIT M BE 36
(N=48)
O 1 2 3 4 5

X 4. VOM ifn oz BE 0> S 1581 7E el
AR E M AT VOM MFRED YR ERRISENELN o 1=,
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x2. VMIFREEE~NOFEEEFMDONAIZK DERERHR

T W B JESTAEE pfE

EHEENVIMELEZ28HOETE) % 81.3 76.2 0.61

VCMIZ S BIbG120 ICU- #an a2 —7e7E B #1: day 13.9 12.5 0.42
o R B EBFD ME 7L P F 2/ E: mg/dL

ch 1.16 1.06 0.33

NABEFENABRTERE, ICU - #HaMIt o2 —HEBRK. VON mAREREROME
D L7 FoUBIZENEN O T,
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R

EHIRIR - MAEREIR TIX, BRx il R 22 50 LB
2L DEFPEG SND, ZOLHRBFICKH LT, EAMNTF— LERO—
BELT, Z20HMMEEZ S LIRFEOHE., ZaEom ExX 5 2 & I3IEFICHE
BLEZOLND,

LU, EHRIE - BB EREII 3 W) CTERAIM 37 &2 AR 3206 LTV
HRERRILETZ D7 ZOMEIBICHEIT A HEAIMEBOBER L EY, 51T, &
AEPAHNIIHR NI B D TET OBEWRNFET D Z & b b 0 FHFIA O 75 1
e Z DR DFHMILIRE & 72 > TUhauy,

AWFFETIE, B 1 BB W CEAEIEAIRNC X 2 BPEE~OFHR, EIE LA
FIZEES U R 7 EE~OERREZ M L7-, 5 2 =Tk, =P EHAIO
RIS AEDERIRF I OWTINT, MFtE1T o7, Fio, MEEEAK 5%
A D BT U TR R TRIE, 1RIEIEERETT 5720, & 3 B|IZTT
v Mz RN AN T a AA VR CEET N U T A O A Rkt
TOHOMREZRL, S OICHET X RENRILENE AL (PAECs) ZHu., Z Ok
FENROFEIR A T = A LT OWTHET Lz, 5 4 BT, SHEIEHIAN O RER
729 A2 L 5 VCM iR B i 1E 7 VBB OHERF . H BIE O [RlBEZh R IZ D0
THRF LT,

551 BT AR EEEAIRNC X 2 7 LT AR A MEGIZfRIT9 5 Z & T,
AEERCK T D E00E & DI, TR E, NEIEF O P L, FiE K G ~0
BRI Z N 2R LTc, £, ZREBOBE~HENLEL SNDH 2
T, ABEEUT EDOBREBHIK L TH R ABETH > 7o, FHIRR
(ZB 1T D FANED DO MEEME R OR T NS KEIDAME L 7o T,

B2 BT, SMEMEERAYEICR L CHEPRFE - AaERER BT LI
UIEEH SN2 =L 28 P EFHR O s 35 512 K 5 FIRE D3 IR O BLEG 2 36
WTEBETRIEL TWD Z 2R LT, FIRROERKEFIZOVNTRr I AT
A > VIEMT AT o T AR, G- MM 24 RRILL RIC72 5 & 24 IR T HL
T, BARKOFIEY A7 3@ 725 Z L e Sz, Ffis, MR, KEKEO
BPHEDOEEE, BEIHN L OBREEEICOWTIAERENEN- T, £
P PR EIR IR O B R B 1235\ C 24 R O B G O T T o VL ET
ATREMEDN @ <, A R T ER IR SIE DR LIC X 5 B o QOL [h] Lo Tk
EIZERCE 2D EE X,

5 3 BTIE, BPIRHR - BERIEREIIC IS W TRBEE IS S 5 A S
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F O EE 2 BEEWEIER CTH D MBEEIC T2 "Y' 7 1 AAJLR VRS b
VU LOREHRF LT, MEGEEAFEROMEZFET L TH DT > Hiilifi
EHEmMETEEY, BMMEREETHD NN I a A A VEVERT Y T A
DI L2t 2R LT, S50, AN 7 AR LKRUEEF Y & ALE
AR OBARMEESE 7+ (Pa02) OIKT HERICHEE I, Ay 7o
LDZNVHR AT ) U AE, - REZANC L > THIEEZ SIS T > M
BB T R RE 2 o T D BT IR R B A B 2 T o T
TEMBINNNY T a KNAVER BT N Y U LD M E SRRk
HARERNRIT, MBI D barrier ¥EREITH T DL ENNREBENT-, &
BIZ, IRV T a LAVRFRT N U AOMAE NG barrier HEEEIZ KT
T HEERREER ., BLOZEOBEKPRIERAA =X LT 5729
(2. W& T X KEMRMAE AL (PAECs) & HWCEEMICHTT L=, By
B ARV CEET R U T AKX PAECs 2RV T, iEEAIRER MRS O 72 1KY
Bo M) 72 =BT TR hroEYy, 7I70F =0 0o lckkx R EE
HIIZ L > THRINDMENKAILD barrier HEREREE2ZINH|45 2 & 2R
L7z, ANy 7 a KAANVKRCEET MY o AT[Ca2+]i o EHE LT a7 A
YA —t C OFEMHAIZ L - THI &R Z &b NG EME T TEIC BV T
BE RIS T=Z LD AC-17T O EMIIEIZ R 2 RFEE DO A T =X L &
LCTH AT 4 A 7 ¥F ROIMKSEROIE D REL S 7=,

# o4 BECITEPEE - HAERERICBOCHEERRBEZ LD AF VI
M AT R BREIC & 2RIk U, e a2 R BE~D N\ 2
~ A L DN N GIE DO EARIEAET O AN BIZ O THE L
7o, BATIEFIANE AFT% CEREOAEFE, VCM HGBHA% O ICU - Bumiat
A —WE B BICE BRI o 7273, VCM I HR i FE o1 B8 2 B0 & &
% Z & 72 < VCM I HR EE O3 B 72 1R Ik D #ER: | PR iEDEREEICHRCTE 5 2
xRl

Ll b, REFFRIZE D SR ORE R EZLE R & T 2 ETIE%E - A=
PEAEI A 3 W CEATIEAIRT O B 70 B G- 3 L B & 70 5 5], I 23 B & s &
0 A%ROEBRBEEIT) ETORBH LN LRS-, 2, 2ok
FEAIRNBE G- DEE SN &b FEHIBTOF D b O FEYIEE EORE R D
i & ZORRICEAT =T v AR b, Shl, HEESEOTNL, =F
VDB ERAIRE T OFFIRE . I S AR OMEEIZOWTZEOXIER 2R
L. WMIEHEORENNEE N o~ A 3 v ORBEBREIEBRICOWTHIE R
AR ZE R LT,
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LRI - RREREEIZ I T 2 BEEAET O ML BN Rz ~E&KE, £
DNRERLTZRILTH D,
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