A Study of the Role of Endothelin in the
Pathogenesis of Diabetic Angiopathy in
Streptozotosin-induced Diabetic Rats
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AMUVFTEV N VERBT v N OMEESTCRICT
v ¥t voBEEET 5P

GRAFEZHDABEE _FE (S THEEHERD
*x H 25

ERFCHIMEEENTERAMETHS A, MENKEENMSCOETEEOREILL->TW5EEXLRTH. =
v ¥4 1 v-1 (endothelin-1, ET-1) BN mEMEIERE RTERE_7F FThh, MEREMIRE vEEZHhS. ET1 O
EARBRELO—HETHA Vv EYRY T A LVAR L > TEMNL, MERMBEALUMCLRERTRIFALE LOLET
EHwR LHBEERIERIT. ChE TERFYAONENEREEL# 5B DERICK T ET-1 BED LRI R
Exh, TORERPERCOVTREIATHS.
ARETIIERFEONETEEORE, ERIWET ET OREELWOLMCTHIED, APV T Y Py vESIZ L 2ERDY
BB o b RfERL, LTFOERYF . Tibs, 1) fid ET1, $IOCEOMBHETHBE » 7=v Fe vl
(big endothelin-1, b-ET-1) BEORE, 2) HUHBEEESREARRCKITS ET-1, L0 b-ET-1 OELEOEERFM,
3) HEY ET, SHEREFAFTH S BQ-123 DERKEICHTAME~DOEE, 1) HMUBMEBREARCE T 5 ARIKSF
M MAHEERIG, B 40 cOMP iz std 3 BQ-123 OMBIZSOWTD 4 EETHS. *ORKRE, BRKES » MeBIT 5 M
ET-1, 810 bET-1 BEIXFHER 51+06pg/ml, 12.7+0.6pg/ml TH D, EERNBF » b D 3.240.3pg/ml, 7.1£0.4pg/
ml i LTCHEBI LR LT (p<0.05). BRI b OBEIKEIRD ET-1 OE4AE, X0 bET-1 BEEEIERR
S5, FTIT 24.3+3.6pg/hr, 42.5+28pg/hr THHEEWET » + @ 14.1£1.2pg/hr, 25.412.0pg/hr i LTHEIICHEM LT
Wiz (p<0.05). MELERKBS »  TIZ 145:5mmHg EENBS » b @ 11643mmHg WHLTHFREC LR LTV
(p<0.05). L L, BRI23 5 L VERKT v MeRF2mFE EFIE &N, BQ123 B#EHERE 7 » M BHIEEIK
EACRIL7 Fra ) VERTAOEIERE, BIUFOBEREAD GMP LFHRERICE L THFRCERML TV
Fo (p<0.05). ZhOHDRERL D, BREFECET S ET-1 HMIERRCA6T 2EMER S W MEFBEDERICEE L RE
PRELTWA EERIN:.

Key words endothelin-1, big endothelin-1, diabetes mellitus, diabetic angiopathy, endothelin

receptor antagonist (BQ-123)

MAFEEIERROTERAHEC—2TH LY, TORE
LTIk RE ATV, ERFC BV Cne
BERRAEF L DE S BERFOHEM T erzy 427V v,
FaFAIVAY, FITAI/F VT IFX- 2o FEEE
EMEDET Y AHREIN TR, ITEEO—-RE7L-T
WATTEEMARIE I R TWA. B, ZhboPEIZEEL LT
MR R RWTEESH, * OO N B OBEE
REEEL, FORKR, MEEELRLE, ERIELLEX
HRTW5.

=V K& Y v-1 (endothelin-1, ET-1) 1%, 7 % KBHIRM AR
DEFRMBEO LEPBIMEIRMBIERAERTSF VELT,
19884F, Yanagisawa HiC L - TEEE, REI A", ET-1 OFT
BEThHB TV T r=v ¥+ Y v-1 (preproendothelin-1,
pp-ET-1) @ cDNA & 7 = —=v 7' &h, ET-1 O4&pHERICH
ks LTY v 7= F+ ) V-] (big endothelin-1, b-ET-1) 23

YR 5 FE11A 8 HZAT, PR SF12H24H %

ERERBZELELMEL-TVE"., bET-1 12FEA LT
xRz, bET-1 BERKCRET 2=V Fe )
v #EESE (endothelin converting enzyme, ECE) IZ & » TiE4
ET-1 WEBINBEEZLNTVWA", FICEBTRINL Y,
ET it L EEENORLL SEDOT A V_TF FRFE
T ERELMNCER, &4, ET-1,ET-2,ET-3 L& h
TBY, ERRICEITS ET 74 YV _7F FOSMITMERN
RSB, I, SR, SR EARLEBCOm/L T
LA, MERETRE ET-1 BNEEIRTWDHEEZLRT
W3, ET D74 Y7+ YOEBEROEIX ET Z86Y 7
24 TENTHEMEOENC L - TEL, ET ZEGIIZH
ELI EL2BOY 784 7OFEENALLZ - T
B BT, 2441, ET-1 & ET2 oi LCHEHEOHMME%
b, ET3 @/ LTI BHSHEV Bt LE>. T0ZEE
4 LR NERMELMC, FERME, SERMR, i

Abbreviations : Ach, acetylcholine; C, control; DM, diabetes mellitus; ECE, endothelin converting
enzyme ;- ET, endothelin; HPLC, high performance- liquid chromatography; NA, noradrenaline; NG,

nitroglycerin ; STZ, streptozotosin
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FEe B bR T35, ETs FM&X, ET-1, ET-2, 8O
ET-3 OF7 4 V75 M L URIEREORMEZ b,
FOERIZINE R KRS NS IRER, M/ REEMHL L
TH5. Bb, ETs ZEMSIITCME R FKICHEE LIERER
WAERT 55, ET. SEMGIIME FRBICEE LMENME, B
SO L D MEEDOIRERXRETD LELBNT
WA,

ERFRBEZCROCUIMEBEEOREN L » mif ET-1 BE
DERDBDY, HBCBEXESFITRELCENABREINAT
89, ET-1 OBRFREOEEE~OBEIREIN B,

ET omEFAOHRBILOHRROBEAAC L 29RLBHE
TAHZERL LS THTARTH S . BT, Streptomyces
misakiensis DEFY L H ET SHEGREHFVEEBEINY,
FThE#EI ET. SAEFCHRENENA, BQ-123 2% Thara »
WX hERENLETY, BQ12341%, 7 I VESEL o RAREE
ERTF FILAWT, O Ki ff 4nM 23R THICHED THEK
DEVEAEELRTY.

AE, EHEIZA LT MY b v (streptozotosin, STZ) 12 &
BERERFT v P2 ERL, FOHEBRBEERY B
MEBRFR, L0 BQ-123 H5ERM»H ET-1 OMmMEHEDHE
4, ERICRITRENCOWTHRE L.

WRIES LV HE

. %

{EE 250—300g DY A A2 —3 » PR AV, I, O
P& tail-cuff W THIE (BHBAF, WD) &, LWTOM 8
BEBEERET VHERER L.

1. xHEs

0IM D7 =vEF VY ANy 77— (FINME, KR) %
EB#iR X v{&E 1Kg H/ch 2.25ml #£5 L1,

2. BWRIREF R

STZ (Upjohn CO, Kalamazoo, US.A.) #{4%E 1Kg H7 b
45mg (STZ 20mg/10ml BED 7 = VEEF PV 7 A8, 7 5 —
B 2.25ml) *BEIR L 05 L1z, STZ #5442 H HomE
B2 300mg/dl LLED S » + % 8 BHMAHE LEBRICH 7.

1. B5REREENR R 2B

McGregar HDHETICHSE, YEBCTETHREY ML
RHECTTFREOML, F v M BERBIRO » 8 X OER Y
FEAF L7, =y ko312 % — )L (Abbott, Chicago, U.S.A)
BREE FIZCBAMEME, 22G 77 vl = 2 — L (A%, BR)I2
THBHEBIRICABIRSER L 0 lom ORI FTH= 2
L—v g vilt. ~22) vi&E i Krebs-Ringer ¥ (NaCl
118mM, KCl 4.75mM, CaCl, 2.5mM, KH, PO, 1.2mM, MgSO,
1.2mM, NaHCO, 24.3mM, FF 2 b v — 2 1g/1) 2 THu& ke
DMEREE, B BEEIREBE & o, ik
DLz, ZDB, RARRCKBRIC b =2 v—v 2 v LEM
AT, SR LmKRE 0 mEE, mif ET-1 RE, 3Xon
% bET-1 BEXWELL.

bl U BRIEEIRIE 37C Wik Lic~ 7/ X REREE
(MAEl, B RIBE, 95% 8%, 5% “B{LRETER
L7z Krebs-Ringer W THHK L. EHiire -5 —-Kv 7
(Masterflex, Colo, Chicago, USA) % fi\~, RIRICERFERE b
FYAF a—H— (AENE, KR KTE=2~ L. EHE
B2 dml/min WBRE L. EREIITYH 20mmHg Th - 7.

i, WEDRAT, B XUERBIT /L T F L U v(noradrenaline,
NA (=%, ER) lumol W TIBHIRBIIR ORI 2 R L.

. ET 2F&&ERA, BQ-123 AL /-E8R

FHRERE LT, 79 VCERRERE, mENEEBEEOR
ERFIYHRTAEMNT, TXF L3 (acetylcholine,
Ach) ILH3 2 MERERIEE —BECHEF LicL 2 A, R
JRIFEE 4 BR L DIBERIGE T 2BD bk, TORSEBE
A, MBROMBERAS » bRERL, (EREAIBR LD
—EEEFEE L, UTFom< ET SHBHELF, BQ-123 (&
H, BR) B58, BIUEEERLER L.

1. BQ-123 #5658

BERBIFREIBEL VETRBEER Y 72 EDAL 1B
i, BQ-123 # 0.lmg/Kg/min TH 5 L71-.

2. BQ-123 35 1¢

AR AREEEREEE L.

LR2EOMEAERFIFHEE L H 1 BECRE L. #R
JRIFRGE S BE AR DML 5 v T IBHEBIIRER EA L F
L7z. 200u4M @ NA #ijpn Krebs-Ringer % CER L, EHE%
#) 90mmHg Wk -7z, ZTORECTMERNEESOEEL L

Preparation of mesenteric arteries

Perfused with Krebs-Ringer solution(37%C )
with 5% C0, and 95% 0,

(constant flow rate 4ml/min)

Perfusate,collected

Applied on Sep-Pak C18 cartridge column

Elution of ET-1 and b-ET-1

L

RIA

Fig.1. Flow sheet of extraction procedure of endothelin-1
and big endothelin-l.  ET-1, endothelin-1; big ET-1, big
endothelin-1.
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THERBEEED Ach (1075107, 1075 10° M), 8L U =Fr 7Y
+ U v (nitroglycerin, NG) (107", 1075, 1075, 10™* M) % 254! #
L, TOERDLNAEREETRICYEH L. 7120
BREREHICE U D cGMP 2l L7,

V. REOHE S S URIE

Sep-Pak C-18 # 5 2 (Waters Associates, Milford Masac-
husetts, US.A) % 5ml 32D 2 & / — -, 4% BEEE 86% = %
J =, FEBLK, 4% BRBR TR, M, 3 X060 D%

AR L., FOHK 4% BB Iml W TH% LEICERK
20 r
E
S p<0.05
(=R
T 15f | |
C
R
T
=
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3
c 10}
O
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o R -
Control DM
(n=9) (n=10)
Fig.2. Plasma ET-1 concentration in control and diabetic

rats. to induce diabetes, STZ was injected to rats via the
tail vein. Control rats received only the equivalent
vehicle. Two days after the injection of STZ, the plasma
glucose level was determined by the glucose oxidase
method using blood samples obtained from the tail vein.
Diabetic rats with plasma glucose level higher than 300
mg/dl were used in these experiments, which were carried
out eight weeks after the STZ injection. Mesenteric
arteries and prepared for perfusion. At the same time,
blood samples were obtained from the aorta. Plasma ET-1
concentration was measured by radioimmunoassay after
extraction. Each column represents mean®tS.EM.

Table 1.
diabetic rats

10ml T¥eats, 4% Befk 86% =% / — A THH L, BEREEE
L7z, ET-1 ORFERS AL L/ T oA F o b (TTvy
LoDty BHR) Bz AWt OTEEFERIZET-1
LT 100% &35 & ET-2 I LT 144%, ET-3 i LT
52%, b-ET-1 kxf LT 0% TH 7. b-ET-1 OWE S F, Z
SHAA LT vAFy b (Peninsula, California, US.A.) & B
Wiz, Aok AitEoTERFRE R b-ET-1 % 100% &35 &
ET-1, ET-2 izt LT EhEh <0.001% THbh ET-3 wxL
T 0% THoto. MEEIRI VI —Rd v & —Eik (FXE
FHZE) I TRIZE L 2.

V. ET-1 £&0 b-ET-1 OFRE

EEWtkr e~ 273 7 4 — (high performance liquid
chromatography, HPLC) ic Tt D —#H &2 Ay, ET-1, 8L T
b-ET-1 ORAZE®{T-7. HPLC 1Kk, /5o =v bRV S,
LKB-2249 (Pharmasia, Uppsala, Sweden), # 3 AZIX7 ¥k

20
E
g p<0.05
c 15 | !
.0
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Control DM
(n=9) (n=10)

Fig.3. Plasma big ET-1 concentration in control and
diabetic rats. The experimental procedures were as
described in the legend of Fig.2. Plasma big ET-1
concentration was measured by redioimmunoassay after
extraction. Each column represents mean+S.EM.

Body weight, systolic blood pressure, heart rate and blood glucose level of control and

Grou Body weigt Blood pressure Heart rate Blood glucose level
P (@) (mmHg) (bpm) (mg/dl)
Contrnl (n=9) 307t 2 116+ 3 412+10 142+13
DM (n=10) 268+ 77 145+ 5" 402+ 8 489+19"

All' values represent mean+S.E. M.

*p<0.05 VS. the control by Wilcoxon t-test. DM, diabetic rats.
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s%y 7 ODP50 (RI#E, Sum) (BILAR T, #HF) R {ER L.
BB, 005% btV 7L o BEER (trifluoroacetic acid,
TFA) (FIXHEHE) 2 &L 7 £ b= b VL (acetonitrile) (FII#E
) AT T 20% 25 50% D &7 A EARHEEQE
BHREL, FE 1L.0ml/5TEE L, B2, TXTHKks e
77— MR RERA L. BHERILT S 2 v s
v+ a2l 7~ FRAC-100 # (Pharmacia,) 2T 1 4B
WL, &9@E% Sep-C 184 5 4 (Waters Associates) T
L, 5YFA4 L7 »2A41T ET-1, b-ET-1 #ME L.

VI. #EtEHREE

WEML, FHELEEEETRLL, PHEOEEERTE
1% Wilcoxon-t ®Ex A\, MEDZE(LIZ ANOVA BIZ & b
L7, EBE p<005 *EEEDH D LHTE L.

B ]

1. BREEESIRERRRCOWT

1. SR BT HHEME (T

B EIEX R (Control, C) # 307+2g W L THERK
(diabetes mellitus, DM) B 252+9g ¢ HEEWXET LT\
(p<0.05).

mEE C B 116:3mmHg vw2xf LT DM & 145+5mmHg &
FEICER LTz (p<0.05).

LAz C # 412410bpm, DM # 402+8bpm TH b W
Bl FBEZERRD bRk -7z,

MmiEEIx C B 142+13mg/dl 123 LT DM #f 489+19mg/
dl tFEIER LTV (p<0.05).

2. M4 ET-1 BER IO MmEE b-ET-1 #E (M2, K3)

40 "
p<0.05

T 30 [
>
R
@
&
o 20
o
A [
|._
L

10+

Control DM
(n=9) (n=10)

Fig. 4. ET-1 release from rat mesenteric arteries in control
and diabetic rats. The methods of the experiments were
as shown in Fig.1l. Each column represents meanzt
S.EM.

Mmig ET-1 #E 2 C # 3.2+£03pg/ml =% LT DM #
51+06pg/ml EHEIZER LT 7 (p<0.05),

ERC, M4 b-ET-1 #ES C B 7.1+£04pg/ml W LT
DM B 12.7£06pg/ml E BB LR LT = (p<0.05).

3. BEEERICRIT A ET-1 X0 b-ET-1 £EE (K4,
5)

BAREA I OBBERKRO ET-1 EA 81 C &
14.1412pg/hr 15 LT DM B¢ 24.3+3.6pg/hr BB LR L
T (p<0.05).

Ak, bET-1 BEABCBE LTS CE25.4+20pg/hrici L
T DM # 425+28pg/hr L BERKELEB MY B o 1=
(p<0.05).

4. MRESR IVBHESREEEC BT b-ET1 g
T% ET-1 Ot

Mm% b-ET-1 BECHTAMmEE ET-1 BEO ISR
0.42+0.02, HERFEH 0401003 TH h HERICEEEZY FHd
Tshroto. ET-1 & b-ET-1 DIFHESIRY H0EEBEOL LY
MBHE 0.5110.04, $ERFRE 0551002 TH »h MM EZ 2
Bdbhichotz (F2).

5. ET-1 $XU' bET-1 ORE

m#fEs & OYERELY HPLC 2 AVTHE LEEZ A, 235
DEMET-1, BIUIBFDAR b-ET- 1 1Ic—F Lz — 72348
btz (K 6).

I. BERET FPOEREEEICHTS ET, LT 2~

A, BQ-123 OEEICHT
1. & 5 EME (£3)
fAET BQ-123 55 26847 wt LTI 5B 2524 9g

80 B
p<0.05
T el |
>
£
[¢)]
&
@ 40
2
I |
o 20 |
3]
Control DM
(n=9) (n=10)

Fig.5. Big ET-1 release from rat mesenteric arteries in
control and diabetic rats. The methods of the experiments
were as shown in Fig. 1. Each column represents
mean+S.EM.
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LEBEXRDISh T,

mEE G BQ-123 # 58 388+14mg/dl, FEH 5B 372+
12mg/dl TH b, WRECEEZIRDH, -7k,

BQ-123 ¥ EBIC BT B iR BQ-123 #EL, 5.7ug/ml TH
DERBELE L bR, I ET-1 BEIR BQ-123 5K
BT 89+0.2pg/ml THH, FE#E5EE 5.4+04pg/ml XL
TEBECEBETH -1 (p<0.05).

2. BQ-123 oMfFE R L O LB T A BE

Table 2. The ratio of plasma concentration of ET-1
to that of big ET-1 and the ratio of amount of
release of ET-1 to that of big ET-1 from mesenteric
arteries in control and diabetic rats

P-ET-1/P-big ET-1 release/big
Group ET-1 ET-1 release
Control
(n=9) 0.42+0.02 0.51+0.04
Diabetic ¥ats » 0.400.03 0.55:+0.02

All values represent mean+S.EM. There is no sig-
nificant difference in the both ratios between control and
diabetic rats. P-ET-1, plasma concentration of ET-1;
P-big ET-1, plasma concentation of big ET-1.

T
@ [<] ?
~ g 3 &
l Lol 8% A5
- : i
m 2
2 i 8% Jg
>A10_ >=
BE i 5E
) £ =
52 [ ] 5=
g7 5¢ R 5¢
2 A
£ P =
£ ? 3 E
- oF > A B RS20 40
| 1 | X
0 10 20 30

Retention time (min)

Fig. 6. High performance liquid chromatography (HPLC)
profile of immunoreactive ET-1 and big ET-1 in the
perfusate of rat mesenteric arteries. Asahi pak ODP 50
column was used. The solvent was a linear gradient of
20—50% acetonitrile in 0.05% trifluoroacetic acid, which
was applied over a period of 30 minutes at a flow rate of
1 ml/min. The elution positions of standard ET-1 and big
ET-1 are shown by the arrows. Retention time of
standard ET-1 and big ET-1 were 23 and 18 minutes,
respectively.

M BQ-123 51 CRMBEMIEEE T, 1BH
BEHTIT, BE5EH 10448mmHg W L CIER 5B
141+7mmHg ¢ BEET Lz (p<0.05). LiEKiz BQ-123
¥ 5.8 408+ 4bpm 15t L CIEH &7 406 £6bpm TH h mEK
HEEZEX RO o712 (F3, BT).

3. Ach, B LU NG &3+ 5 #ERIG

Ach, BXU'NG K+ 2 HBERIGXRE, SWRT. HhiE
BIGERECHTHEETOES W (-2 vV FRR) TR
L7z,

NG o3 2 IEERIGIE NG 107'M #51es LTI R 55
11+2%, # 58 15£4%, NG 10°M & LCHEBEEE
15+2%, # 58 17£3%, NG 10°M s LCHEH EH
28+4%, ¥ 5 B 30+5%, NG 10*M @ LCHR S
30£5%, 55 3318% THh, ML b ICBERFHICIE
RIiGi#EAL, NG FBECB L CORERITIZMERCEE
ZIIFDID 572, Ach IZHT BIEERIGIZ Ach 107°M K%
LUCHRBERE 1522%, BE5H 2242%, Ach 10"M Exf LT
S 5B 1944%, B 26£5%, Ach 107°M 1oxf L CIER
58 294+6%, 5B 4845%, Ach 107°M o3 LCIER 58
3TE7%, BERES5L8% THH, ML L BERFECHE

140 l

Systolic blood pressure (mmHg)

130

120+ *

110
BQ123 or

saline
I | 1 i !

0 1 2 3 4

5 Weeks

Duration of diabetic state (Weeks)

Fig. 7. The effect of ETa receptor antagonist, BQ-123 on
blood pressure in diabetic rats. Diabetes was induced in
rats by injection of STZ. Four weeks after the injection,
BQ-123 or saline (mock-treated) was administered to the
diabetic rats by osmotic pump over a week. Systolic blood
pressure was determined by the tail-cuff method. Closed
and open circles show the blood pressure of the diabetic
rats treated with BQ-123, and that of mock-treated
diabetic rats, respectively. *p<0.05 VS. 4 weeks rats.
Vertical bars indicate mean+S.E.M.

Table 3. Body weight, systolic pressure, heart rate, blood glucose level and plasma ET-1 concentration
in diabetic rats treated with BQ-123 and mock-treated diabetic rats

Body weigt Biood pressure Heart rate  Blood glucose level P-ET-1

Group (®) (mmHg) (bpm) (mg/dl) (pg/ml)
Diabetic control 952+ 11+ 7 406+ 6 372412 5.4:0.4
BQ123 ot 268 7 104+ 8" 408 4 38814 8.9+0.2"

All values represent mean+S. E. M.

*p<0.05 VS. the control by Wilcoxon t-test. P-ET-1, plasma ET-1 concentration.
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ERGIEALEY, Ach R T A ERIGIIERE
(107°M, 107"M) B W TIIEBERIC A B E R D I - 1288,
EREE (107°M, 107 M) IZ B\ T BQ-123 SR 5B OIER
BIXEBERET LT W (p<0.05). 2DEOEKKF O

60

50

40

30

Relaxation (%)

20

10

T

1 I

|
- 8 -7 - 6 -5

Acetylcholine (log M)

Fig.8. The relaxation response to acetylcholine (Ach) in
diabetic rats treated with BQ-123 orsaline. BQ-123-
treated, or mock-treated diabetic rats were prepared as
described in Fig.7. Five weeks after the injection of
STZ, mesenteric arteries were excised and perfused with
Krebs-Ringer solution containing 0.1 M noradrenaline.
Peak decreases in the pefusion pressure of preconstricted
mesenteric arteries were measured on infusion of various
concentration of Ach and evaluated as the relaxation
response to Ach. Closed and open circles show the
relaxation response of BQ-123 rats and diabetic controls,
respectively. *p<0.05 VS. diabetic controls. Vertical
bars indicate mean+S.E.M.

50|
40 -
g
c 30k
9
T
3
- 20r
o
10F
0 ! | ! !

Nitroglycerinl(log M)

Fig.9. The relaxation response to nitroglycerin in the
diabetic rats treated with BQ-123 or saline. The methods
of excision and perfusion of mesenteric arteries were
described in the legend of Fig.8. Peak decreases in the
pefusion pressure of preconstricted mesenteric arteries
were measured on infusion of various concentration of
nitroglycerin and evaluated as the relaxation response to
nitroglycerin. Closed and open circles show the relaxation
response of BQ-123 rats and diabetic controls, respectively.
*p<0.05 VS. diabetic controls. Vertical bars indicate
mean+S.EM.

cGMP BHRAMOFERTH D, Ach EEBE (107°M, 107M) T
ROHMCEREZELRD 7o, SEE 107°M, 10°M)
TIMBEMICEEELED, Ach 10°°M BEREOEREHO
cGMP £ix BQ-123 &5 34.4+0.9fmol/min/ke, ek 55

22.5+1.3fmol/min/kg THH B EH TEBELSEY T L
(p<0.05).

% =

ET iZ, 19884, Yanagisawa 512 & - CTEEBRM& N EME -
BLOBEE, REIRAMBOT I VB H A MERESRR
BT+ Y ThHa". ZOERAR, TvetF vy v
(angiotensin I, ANG 1) ® 3y 7 v » » v (vasopressin,
AVP) imibL, A ETCIOREL BRI, BlE0 M NmESE
DILHTRGBHTHD. ¥12, FOERAKEMGEL, Htim
BRTHEBHC B IS EAMORTED, O — X 20
B E LTV B EEXL LR TWBP®, &1, +0 DNA &
&b ET IS L ERERORICA IBDT 1 Vv R7+
FREEL, ThER, ET-1, ET-2, ET3, ¢HL 3T\
%Y. ET RARE L h#lE, MEShicd’, TOEARMIDE
REDZIe bF, MRS 2 R R & % < O#
RTEEREAIR TS, MEFRETER, SWEAS ET
2ER ET-1 £E2 bR T3, ET OEWKETH 5 mMEFE
BB BT ET-1 © mRNA ORBEREDHHI D &

401 p<0.05

w
o
T

N
o
T

Cyclic GMP  (fmol/min/kg B.W.)
)

Diabetic control

BQ-123
(n=8) (n=10)

Fig. 10. Cyclic GMP release induced by 10°M acetylcholine
from mesenteric arteries of the diabetic rats treated with
BQ-123 or saline. The methods of excision and perfusion
of mesenteric arteries were described in the legend of
Fig.8. After begining of the infusion of acetylcholine,
effluents from mesenteric arteries were collected at 3 min.
to determine their cGMP level. Each column represents
mean+S.EM.
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DEEIRTLE", 4@, mFERVCBREBRENE Y
HPLC # H\CHE LA ET-1, 8L U b-ET-1 1t—%L
fE—Y— 7 BNMEBLRNI D ST, ¥IOERERCZ
BDORTF PREETHZEERETHLOTH), TOF
WEL DA, BE4XN5 ET BEICET-1 ThHHZ LR
2.

MEMZ ET1 #85 L8B4, BEOEEATIZED
ED50 12 10°°M BETH h, £H&KEOERM 5D 107 mol/
kg £EXHNB™N, —F, b bEBWTHA ET-1 BER R
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Abstract

Angiopathy is one of the major complications of diabetes mellitus, and it has been considered that endothelial cell
damage is an important cause of the angiopathy. Endothelin (ET)-1 is a potent vasoconstrictor peptide released from the
endothelial cells and its release is stimulated by thrombin formation as well as by shear stress, resulting in atherogenic
lesions. ET-1 also acts as a growth factor on the proliferation of the vascular smooth muscle cell. In various diseases
associated with vasculoendothelial damages, including diabetes, plasma concentration of ET-1 is reported to increase and its
pathological role has been examined. In order to clarify a possible pathogenetic role of ET-1 in diabetic angiopathy, the
author used STZ-induced diabetic rats and carried out the following experiments: 1) measurement of plasma concentration
of ET-1 and its precursor, big ET-1. 2) evaluation of ET-1 and big ET-1 release from rat mesenteric arteries. 3) evaluation
of the effect of ETA receptor antagonist (BQ-123) on blood pressure. 4) examination of Achdependent vasodilatation and
cGMP release of mesenteric arteries. The plasma level of ET-1 and big ET-1 in STZ-DM rats (5.140.6 pg/ml, 12.740.6
pg/ml) were significantly elevated as compared to those of controls (3.240.3 pg/ml, 7.140.4 pg/ml). The release rate of ET-1
and big ET-1 from mesenteric arteries of the diabetic rats (24.33.6 pg/hr, 42.5£2.8 pg/hr) were also significantly enhanced,
as compared to those of controls. The systolic blood pressure of the diabetic rats as significantly higher than that of the
controls. In contrast, it was not elevated when the diabetic rats were treated with ETA receptor antagonist (BQ-123). The
Ach-dependent vasodilatation of mesenteric arteries and the cGMP release from them in the diabetic rats treated with BQ-
123 were significantly greater than those of control diabetic rats. These findings suggest that the ET-1 increasing in
diabetes may play an important role in the progression of diabetic angiopathy as well as in the progression of hypertension
complicated with diabetes mellitus.



