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Role of Endothelial Cells in the Vasoconstrictive and Vasodilatory
Responses to Vaseactive Substances in the Isolated
Canine Renal Artery

Suminobu ITOH

Department of Physiology, Shinshu University School of Medicine
(Director : Prof. Toshio OHHASHI)

The purpose of present study was to evaluate the role of endothelial cells in the vasocon-
strictive and vasodilatory responses of isolated normal and everted cylindrical preparations of
canine renal arteries. Administration of norepinephrine (NE) and epinephrine (EP) from the inti-
mal side in both preparations caused a more marked decrease of the outer diameter than did ad-
ministration from the adventitial side. The response curve to NE was not significantly affected by
10~"M propranolol, 107"M cocaine and 10™°M hydrocortisone. Responses to NE, EP, 5~hydroxy-
tryptamine (5-HT) and prostaglandin Fi« (PGFu) in the everted preparation were not modified by
removing the endothelial cells. Addition of acetylcholine (ACh) from the intimal or adventitial
side caused a dose-dependent increase of the outer diameter, The ACh-induced vasodilatory res-
ponse was competitively antagonized by pretreatment with 10-'M atropine., The ACh-induced
vasodilatory response was completely abolished, and was changed to a vasoconstrictive response,
by rubbing the endothelial cells. The vasodilatory response produced by low concentrations of
isoproterenol was also significantly reduced. These results suggest that NE, EP, 5-HT and
PGFse-induced vasoconstrictions are independent of the endothelial cells in the isolated canine
renal artery, and that the vasodilations induced by ACh and isoproterenol require the presence
of functional endothelial cells, which, when exposed to these substances, initiate an inhibitory
signal for the smooth muscle cells of the media. Shinshu Med.]J., 88 :522—-5388, 1985

(Received for publication August 13, 1985)

Key words : canine renal artery, cylindrical and everted preparation, vascular endothelial
cell, vasoconstrictive drug, vasodilatory drug
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Everted rubbed ext. : CIRPIECRIBHRA I8 &1
Everted rubbed int. : KGN I A s 5 50
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MPEILHE - WARR I 351 B Py sl oo ks

(%)
157 1

2 o

= K

3 o----8 Ext. contra} (5) 4

é 5| 4wt Int control (5) //L

wn 0—--0 Ext. with atropine (5) e P s T
4—-~—a Int, with atropine (5) _-i;’;__,--‘+ ”

0 F---e- B s e T T ST
. NN ‘\.\
‘J{ " \‘\ N
* N . N

5 ‘ X J

=) . X \ .

§ 50 F "\, AN AN \'\

< " N N .

S P .

o e----8 Ext, contro| {5} l‘ i \& \'\
A~~=-a [nt, control (5} "\\ \.\'\L. \L
o—-—~0Ext. with atropine (5) \‘__. A S RN
2=+t [nt. with atropine (5) B il ¢ 4 T

100 - L 1 L . . L - ]
@) w10t 10! 1 10 100 100 10" G

Dose of acetylcholine

Bl EWPIR (TR 7ebU et (BB RIBEAC ST 5 W - MRS ACh Zhz

ho ARSI I 2 iE4 atropine 0 BE (SN O RN A T

Ext, control
Int. control

* SR G R
t B L SR

Ext. with atropine : /}Mij#£ atropine JLELTE
P R E atropine ALEREE

Int. -with atropine

A

®

ACh 5ugint. ACh 0,051y ext. Iso. 0,247 int, Iso, 0.2 ext.
| Intraluminal PGF2a 1
4,6
mm
I _— - — /r—
36 A ° A ® A
ACh 5ug int. ACh 0.05;g ext. Iso, 0.2 int. Iso. 0.2pg ext, Nit. 10ug int.

Intraluminal PGFaq

Bz IERAE (BB bkt (FE ﬁﬂﬁgﬁik%ﬁéw}@ (int.) « #AlCext.)
ACh, Isoproterenol (Iso.), Sodium nitroprusside (Nit.) oM R Ko ST H]

WEUEER Lo (4. 6mmg) 1% PGFaa REFMOBANE LT L, AGUIIMR TG HLTT
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AN R o =}

B L e ROBEEA Crk, A RMEUS B HER L,
FIEE ACh (5 ~500pg) 1= X BEMEIED HARD
bilc,

KA cfbic ACh OBE—EMHH- 2
atropine (107'M) OMELPRINZE LT, RO
i, BEEhoHEBIL L bICEIDER L LA LTH B,
Atropine OEAWEE, JMUIMMAER X Y NET b
BIHEIZH 5 L7 ACh DFE—RKISHENT EDgy
WEEE o R L T530:2901%, PIRMITH %A
LCrE560 L2505 T ~TATBH L, —77, Hilk
Boertl i, 1~108ug DACh © X - THRIR
B RS EE 100M atropine ORME L AT
Jre ikl g ke,

b Isoproterenol

Rl KR35 § ZEMBIEHEE isopro-
terenol (iso) ORIGOMEHI%ER LIz, HFTRERC
5 KIEADOHET mb b AHEM X b Seg, VT
0.05ug DACh &AMl th Zhii—RESofts
L, &iE3B%OMERMREIGE ¥ IR L, B8R
geseth, EAPE, SMlcrhEh 0. 2ug 520 iso
wHR—FESoRET5 & ACh [, ABMIHE40
%, SHERIB L5552 o S RBRRISPED bhvi,
B CREBE AR O PR Z A ciEE, S, ke
FAUCHEED ACh, iso #EAME, J/Micthzh
H—RES3o8E Ul MR MRRIGISE 4k
L7z (F12TE), LaL, &5 Lic&dT © KiEE
AROEERANEC L Lz 10ug DOnitroprusside (3.5

o MAAREMERIG % 3B L, M3k iso 0fif—
FIGIER Y & L dic, HElh botciio a0,
NOEABLERULTHS, RIBTRIZRT X 5K,
0.002~20pg @ iso HFARMIFEINZ MERHBRE
L, EFEAREIT% iso @ EDs HEILEE
AR ORI ST Eh e 0160, 0718,
2.00.8ug (n=8), HIGEAOBETIEL Th £ h
0. 430, 21pg, 0.31%0.08¢g (n=5) THhot, %
Fr, EHTr U EIEEARC B0 5 kA MEERMRRK
FoBhit 82.7+1.8%, 69.275.9% THotze REM
B B Ut IR A c A ST 208 D iso %
BETA L 7,044, 0% (n=5) BEOCIMERMER
IEAHRE NI, 20pg BETIERANCAENCLH S
AMEREMRIGSA B L (2.8+1.3%, n=5)
(138,

¢ Sodium nitroprusside

K14 BT E A R % nitroprusside (nit)
o fABE—ZIGHEY, TETBEARC T 5N
R o R B BRI 2 VTR L,
Bk 58 (ng) *NRERCEL, Rim
b Lo Mg EMER 2R L, Mok,
13L W U CH B, nit (0.1~100zg) 1LIFEFER LW
FIeBER T e b RERENC MAEEPRRIG LT
L. EHNESOLE, MBS Lk nit R
— ISR EDso JEE (1. 620 8ug, n=4) {4l
5D EDs B (14.0£5. 4pg) HIBELTHER
EfE (p<<0.05) &N Ui, —J5, RIBHEA TR,

(%)
- 10(
§ 5 Everted rubbed
g ext. () B3 EREA (R 7 ORI
w 74 Everted rubbed B EW MR (D, PIskgl
0 paA T int. (5 HERE (D] sl % Pl -

50+

Elongation

Normal int. (8)

100,

TN _,* Everted ext. (5)
Everted int, (5)
Normal ext, (8)

(%) 107 w*? 10" 1 10

Pose of Isoproterenol

332

10° wg)

AHAlBEE isoproterenol FREh®D
FIE—ROGHER GEIA o3
BeEa w3
Normal int. : IEFEEAPIEHSTE
Normal ext. : IEFEASHUBEBE
Everted ext. : IBEEA /MU &I
Everted int. | RIGEA PR L1
Everted rubbed ext. : KIEF K #
TR A S -
Everted rubbed int. : KEREZ$
LA Pl e b 1

EMESE Vol 33



MR « SRS F13 % Y Bzl la o & &l

Dose of sodium nitroprusside

107 10" 1 10 10 10% (ug)
. - L
c
2
g’ AT Normal ext. (4)
"]
Normal int, (4)
lOO(i)
107 10" 1 10 10° 10° (ug)
0/ k‘ T v T 1
F\\\ o-—— Everted ext. (4)
NN\ ] 44 Everted int. (4)
= \* e--— Everted rubbed ext. (4)
2 S[¥\*-—* Everted rubbed int. (4)
(=] L b S
2 30 ) K14 EFHEAR (BB /e b KIEEACTE)
] CIEH B (AR, PIEC Sl — SR T 1 3s
75 A « AHIl#EYS- sodium nitroprusside
ThZhoRE—RIGHE GEIRPN OB
100 L EERGIR A RT)

(Z)

K15 IEFPIE @A) b O PR KRBV B A o ST 7o JE RS (% 330)

ST 5 31 5 EDso IREORICERIIZED bh 5.4% @ PUEATIRHIEEEA 93.9+5.4%, n=4),
Teho iz (2,11, 0pg = 1. 240, 3¢g, n=4), K14F B HEFHRE

BlRT L ow, RIBEAONEMIEE £IHE L <h K513 RERALE & T le 1 2 BEIRC T 5 IER
nit OIMERMEISCIFEREROE(LERDIEh - 1 (A) Te LU HEIES, HMENEEEAR (B) oMl
(EDso I8 SHEEEARPAIEM 1. 240. 3pg, SHEM2. 1 KFGE T, EFEDEERTRIRIFER KO
+1.0pg : WERIBEEAPIEM 4,33, 1pg, SHEEM PR—EHFCHAIE LEFIL, ThZhoNEik
2.540.7 pg R BERR RGBT RIEA96. 6+ IR OB RD bhic, BENEMEOEARE
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o B R

RERTH B A, —EIC R, BRRobobE
Lk, —77, AHECHER A, $EEL bR
AT, EWEACHED bhvie X 5 ielicmik o A B
JaHES R IRITESE A B Bk, ARPEROETE—
B LBk o fE A SIC R Ules FIEROTZREREN
Besf s 4 BRO 1 2 8 FlOBTIREIAE AVTiTv, &
FlCiziEse 4 e IR MR gIEE O R B,
RIBIE AT 71 = BTk 4 A% VT A B
OFFRMEWE Ui, TORER, KEREER/MNE
A o R bR U ER /SR LR T L5
W, —EHRCHEMELSEAIL WA L2eWT
TR I hie,

v #E B

WRAE B O ~THE o e B bl T
5o Tl bR MK & R L OBR Y
T DAL, PIBziigE— R g B C i s E
B IRVIREABOBITLEEB L, £ORLH
RBEBE LR T B L bR, LaL, BEY
B&ZofSe Xy, WNEMED S 00T P
Tl oBEATTR SR LT i b 0T o L 238
L dh, THEAEMEERCIEES X VS
74T AY BN FETE L LN DBRBRE
ofce ¥, PIRMIIEEBRBEMORRECH ST, K
AR M — B LR B & L C o gE L S A
ORH, FREECHD Lo TE D, &
EE, WEMET R 5 angiotensin ZEMEESRD
TEAE18) &0 prostaglandins ORI RARELA
ZhieHhics,

19805RIZ 28 B & M P BCAIIRNE H 871 ) o0 Mk i e
HET 3 AR EOFET S & LARBEh B ICE
wi. Tiedxh, Furchgott & Zawadzkil) 1Lz
Ml GURE U 7o - REIIR IR 5 15 B A & B AT
DFFEL TV AT AFEEEEY By v ¥4y
FEEARE VT ACh OIS A K Mk Eik ©
HY, LddsLEEEDEL N LTI OMIBRE
BE[ERZINTHB L ERWICEH L, X5
CHRGE, 7o PRBIRO-IDS B ik v FEBIIRE
A2, MELEWE IS, D ¢ norepinephri-
ne $HHWE 5-hydroxytryptamine 1 X 5IHFEK
SRR B MIRRSREC X bR S h, ETRIRE TR
flla2i s h b EEHEOIMERZHELCV5
TEeE S RB I T E L,

AR TR Ui 1 2 BIIIRD EH 7 b O SR

534

A AV, PR &MU P& TS 5 ERRR A (R
L, &E4&MEEY RT3 UG & o Gk
BT B N O B E LR Ui, RIBRKART LI
BHGE B AE  BRE RIREDT B IR T AT
PIEMIIRA IR = 3¢, Lng, bhbho
fR L7 BROUB AL VT P e A0 e % S35 B e+
S5 & L BT FER Ui,

A mERBRGCE LETHRARORKE

Bevan & Duckles?® k5 ABRKHE K& L
NE % v ¥ KREHR ARG D A fFRAI® 5K
BREfTote, TOMKBE, HoALMicd « 28
HRFEL, © OFHRMEMHIC X » THEHE? LT
BRI D2 DR ERA Thh T B kY
TR Uiz, EFiz, T o PREIRD ¥ AGKRID-D %
7% NE, phenylephrine, angiotensinI, I, clo-
nidine, ¥4 FFEBIESRALFID BT % hista-
mine, 5-HT, phenylephrine IR PIREA
Jagidkhic X - TR h B 2 L AERCTR I Wi,
—7F, THFKEIRD H % x4 2 KEEBHIRRRAE
AN g\ NC NE O i8I B P % 4
LThizE A XEELZT R EREIhTWE,
SEObLhLhORBRERE, RigER 0Nl
AR, MEE, WNIEMD B VILSMENA B NE %
WELTY, FORGHETBIEEZTh D ieh -1,
5-HT, PGFya DIEFERIE S PR RIRSEENRS & » TR
HWEF T ooz, BAED X 5 i B R o 1A
WicE OWECHMMEACIE I D LELBRD N
MBI E Y E o BB IR 2 B MR o B iz oy
TS HM—E, FELETISELEbRs,
bhbh o LSRRIl T, RBERT
U B MEBEMEIL ORAEMENY, FH LR
BEOBECESFEEOCHAR L BT, THERX
DAEFERKEN ok, YOHE0 10 LTRIEE
AOBE, MEREMCES T LG FEHoRAR
PEIRIC & o THRBE R, SEEHHEoREs—
BHEEAT Lzt LB, L L, BB
WEHTT-Th, AE 80mm Hg AT OERME
(EHEEA 4,200, 15mm, KIER 4 0920, 17mm
(n=8)) IR BOMEIMELIZLA ETE LDz &
DR S A, e, RIBLE X - CREE o
EE—RIBEMNELLFL LT3 LF L bhT,
Z OBEREAFORES RO LR &3/ b B &R
bhs,

W, PRI g U Ao RPN o0 SRS 5 3 & W
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IR + ARG 35V P o 2

B o P T R O BE RS M DE R E D BRI/
DB ERTHEhA, 15, W 0O IRER
TR DX ERBMBER TV 52D, Graham &
Keatinge? i e v STHEIRIER O WM & 5 ik
SHIRR o P17 % B & A Rk e ML TR Ly
NE ORI EHE L, PIEQOFEE R #y - NE
REMERRTC ERRE LTS, BRAEBEMZ L

v v SRR D AIEA & SRS R & o fic
VR MR o Y 7 S ONC B TR B v R
WAFETET % (Mekata » Keatinge 1975, Mekata
1984)2028), A 2 BENMRIC L 2D X 5 ERNH B &
THIXRIBEAOHAT 7o h B REAER S X 5 Ey
MEREERIG R+ 5—Biclks L Bbhh3, L
ML, CRIEGCREBEAPIER 5RO BRI 4
BT Bz LT L,

— BT IMERED £ = 7 AR5 BERERE © FROTfds
B, BB oS S MY nRoF iR
EHRTHRBROFVRELC E2Mb R T\ 513,
ZRBTIREED Vo » 2 — IR & BEES O — 2N
B LT, RIBERZ T 5 WERmEHEOE
AUBELECED bR B G REERF[E Bz LT
5h0EBbhb, i bORBRIENIT 4% oM
R B,

EH 7 DO KIEEA G Thie B TS IR X b
e L7 NE $H5 It EP AHBEMASS R L
Xy A RIS R L, Theb b RENES R
B RIS HERR S0 F R kN EF B L
Too & DREEZHOR AR ARIGES 100 % & LTHR
By — 2 2 BT UE L CATHETFL, MEtAmo
Bk ERTER L, B, ZOBBEHRR
IFEAOHMIE S, TibblMEN 2 hD TEL
BARAUE DT 25 s vERELCRBTLREDL
Nieo THLREREIY, cOfTHEOERSYE LS
BRI OWME OB IIE LA EBE L T
Wi kBEbha,

WA M SR FFAE T 5 20 RIS SR ${26)26) =2
HHERAMASED sl 5 NE, EP oI h A Lo
g bhb, UL, B5TRT LT 2B
Vffi4k o NE, EP KiGik» 7 23 1 v uptake,
uptake, B4 20~30 %14+ L Ebh 2 BED D
cocaine (107"M), hydrocortisone (107°M) #L{E %
WLTHE el EBEELZT ol PLRAER
TiEZ 5 Lie NE o) AN EZHoERY
ETHREROER R -> T &5,
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B0 RA L U5 EHE & U TN KT 5
HTF 2T I VIEBOMAE, Tk bt OMWMERE
THEE L LT, MRS X 5 kB R nER
& MAF B DR —, » T 25 VA REEERRED
HAOTE—, PURMRO» 7 =25 3 vikoibE
Wein ERBEBEABEERLZLTH500% L\,
LaL, BREEZEROBELZABLIT 25 § ViRE
DRk & DRI OV TS B ORHRNETH
5,

4 A BEHIRERGHRCET A AT 3V o« &
B DRt 2 BETRERRNIC T Lico o o SEIRHEREIIFI
prazosin #f\~T Schild OFPIS %475 &, pA;
1303158, 2Tdh - 7oo Corynanthin & NE i
Sakakibara 529 (1982) @ - % BEIRELA O KRS
F(8.500.11) LiFE—H Lo —7F, as BHMSE
%l yohimbine (10-8M~10""M) & NE OfHE—
RS2 0B ~BE @, ToREIRE
e LT3, 6% (100"M) 13 Cdh b, prazosin IZH:
BLCHERRC DT, < 5 Lokt 1 25
BREEGHRO A T a9 3 v aRR/EREL LT
BHRETHBC LERBELT V5,

B mEMEREICE LIETRRMEEORE

1 Acetylcholine

bhvbh o EBRIIT AR5 L7z ACh o&
7 HTIHEMC S5 L% ACh %, Furchgott &
ZawadzkiD 25 L7 X 5w PIEAIC /el LIS
OB TSRS LT ¥z LTV B L%
REELC\ 5, T bsHEM Y bR &® 4= ACh
4 Rl 3 B W B A EE L C P B Bl L,
& BLHERYE 05 Wk i L TS 15 O IR
EEBELTWLWEERSH %, —J5, Cohen B3O
i R EEIRD FIEIREEAE BT, PR ES L
7o 107°M ACh VI8 T 5 o BIAR [ & BB 1 7o b,
SHE S Lz Eo ACh 3B RELERL
Bl oo EHELTWA, 20X 3 ERIE LR
DOVEIE B ERBIREADBR LfHH L ACh ©
P BERLTWA LD EEbRhs,

AIED B RS & 5 L ACh DBE—K
IR ORREENRE L Bic B (H10), =0l
AT A —RE LCAF BRI 5735 choline este-
rase DFFESEEERER>C LAWY L e T
7e#>%, ¥ choline esterase Tdh 5 physostigmine
107°M %8 AR AEIR A AR A, SHUTES 2 HIER
L4 T ¢ ACh DIFRMFRIIGEELET &,
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A

PRl B L7z ACh o RIEMLIE & A KB LT
Dy T AAMES & b #5 Uiz ACh o iE—ES i
TR L, KGENEE L, LaL, MM
#H D ACh FIGHIE & Bee—8T 5 % TRIED
e ots CRERFR). = OWIRTABEMD H#y s
Shic ACh AMEEEE T 2 Bic BEPC FEAE LT
V% choline esterase I X » TR h, +haist
B & i E S i ACh DIEREM X HT 2 —FE
Linh BB L R A0, RPN, SMUR
J7% atropine 107" ORTAEBR T2 L EhEho R
USRI ETT ~H 500 fERITBE L, = 0%
KRB B B\ B X b B S hi ACh i X
SIMEBRMRRISE D muscarine Z5&4k%
ALTHEL TR EwEkT 5,

2 Isoproterenol

Isoproterenol &\ icds ko hoogEipargy,
iso WIXPIB M % AT D LAR IR RS & SN M e i
BHER U CRB T 5B RIS LT v 2 T B %
TRT D, UL, #ERoBECI iso OMRER L
ARG ARE: L Cuis\v & 3 hC &4, Chand &
Altura® vXPBMIInS #8658, HIEL A 2 BERD
LRERAGHEBRC I NT, 4X100M @ iso IIEF
W OMBRIEEZS &R 2T L MELTW5, Tib
B, EODOEBTIE, FH Lk iso 0EEN bhbR

X

DEFARE L V&L, PR3 iso OB
ARSI S 5 B B T TR AT - TV A T ek A
Hb, MoOMBEEAIZINT B SEEE ST TG
BRSBTS FE T 5 2o OB 4
BOFMERRIEDLECH B,

3  Sodium nitroprusside

Nitroprusside B4 5B nit MM
ARG R LGB RIG 2 e L Tw B
EERRRLCWE, ShbORINT » b REIREA
% vz Rapoport & Murad3®) o&EBREREL k<
. SR

ik n B, AR b O i i 2
D ¥ LI BEKRISRREPE 7 SO @ EN ke
BEEFCRSBROBYELETE L b, fAYE
BTl & ¥ U nEfBh#e (BYES T
KB To LU HE L LR 2T,

Tels, AMXOEER, FOMBEFETEE 2R &
(RBFI594E 3 7)), & 268 B AR M4 (1B
594E 7 H), #5251 AAIRESS 84 (FF1594E10
B), #elE A REMELRE (FBI60ES A), 27
E B AR RiEs (BR60E 6 A) kv TRE
Lz,
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