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Estrogen is Involved in Expression of Angiotensin Converting Enzyme
Yasuhiro Yamanouchi (Department of Nephrology, Saitama Medical School, Moroyama, Iruma-gun, Saitama
350-0495, Japan)

Estrogen(E,) regulates the components of the renin-angiotensin system(RAS).Regulation of angiotensinogen
(ATG) gene expression by estrogen is well known, however, the effects of estrogen on angiotensin converting
enzyme (ACE) remains unclear. Methods: (Study 1);Thirty female spontaneously hypertensive rats (SHR) at the
age of 14 weeks were divided into 3 groups. C group: control group, OVX group: ovariectomy group, OVE group:
ovariectomy group with supplementation of E,(transplant of a 1.5 mg/pellet/90 days sabcutaneously). Systolic
blood pressure was measured every 2 weeks until the end of the experiment (22 weeks of age). At the end of
the experiment, blood was taken for measurements of angiotensin I (Angl), angiotensin II(AnglIl), plasma renin
activity (PRA), angiotensin converting enzyme (ACE) activity and 17 beta estradiol (E,). Expression of mRNA
of ACE in the kidney was examined by using RNase protection assay (RPA).(Study 2); Incubation with E,(10 ®,
10°% 107" M) or Ang I (10°%, 107, 10 ® M) in human umbilical vein endothelial cell (HUVEC) was carried out,
and expression of ACE mRNA in HUVEC was measured by RPA method. In addition, incubation with both
E,(10 " M) and tamoxifen (10 ° M) in HUVEC was carried out, and expression of ACE mRNA in HUVEC was
measured in a similar way. Results: (Study 1); In rats in the OVX group, Ang II and ACE activity were increased
significantly compared to those in the C group. In contrast, in rats in the OVE group, Ang II and ACE activity
were decreased significantly compared to those in the OVX group. Expression of ACE mRNA in kidneys was
increased in the OVX group, and was reduced in OVE group. (Study 2); In HUVEC treated with E,, expression
of ACE mRNA was decreased dose-dependently and maximally suppressed at 12 h. In HUVEC treated with E,,
the suppression of the expression of ACE mRNA was completely protected by the combined administration
of Tamoxifen. In HUVEC treated with Ang II, expression of ACE mRNA was increased dose-dependently and
maximally increased at 3 h.Conclusion: E, suppresses expression of ACE mRNA, and inhibits ACE activity in
vivo and in vitro. In contract, Angll promotes production of ACE in vitro. We conclude that E, is an important
regulator of ACE mRNA expression, resulting in the role of the master of the renin-angiotensin system in women.
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TR — A OFEEDNRE SN TH Y, TA MO
TFUOBENRBENSED, TA RS VOERIC
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EDOMEDNDH D —H LU RRZESN TR,

E 95 —DOERBELHTGIN FTHE T VI T
ZHERIE, BICMENEMRETEELEEINS., chE
TDET A, TYIFT Uy EBRHEDOBILT ik
WKIWETZ A by > L 7 2 —EGHNIERO 5N TE
59 Z DR FRBINOEENEEHIZ DOV T
LH SN TRV, TA RT3 ZFOREOZL
WKL TOMEIZDELY, FLZAMarvick’
ZOEMEROZLICE L TR ™M £1321b %
ADHENPY R EOWENDH Y, TA OV VY
F Ty VRO FRBICES U TW0 S DIMRAR
HOEETH 5.

X7 UIVAT UV VNRABRICH L TEIA A
7 F OFEB I U C i DU TS a0
BEGEA RIS 5 T LR SN TV B Y.

CODEICTZA AT VT oIF T =T
OFEERINE Y, 7o IF Ty VIR AAADFEH
I 5 & DRBIIIFEENTETWSD, L=UB
KOT7 v IF T 0y AR OMEEICEI U Tild AR
M—ETHL, W7 v oF Ty VEREZICE L
T, TAROTURZOREICEE LTV 2 MEkR
BN E 72> TR,

SEELIE, TANAT VYN VI T Y A
MEORBEEHET 207 ARFIERMET v b &
b IR N B S 72 FOGE U 7z.

WNRESTITHE
RE 1. WMRBHLLEARESODES v b

(spontaneously hypertensive rat : SHR) (&7 3
I X A4 (17beta-estradiol : E,) fFcEE

PO

14383 SHR (SHREHREE T VLRI, TIE
RS T) O (3018) Zxf% L L.
B &

1430y O SHRIE (00T ) & CHE : Ff BB (n=10),
OVXEE : U HHE B (n=10) 35 X COVERE : U B
B EMFRE (n=10) O33R T 72, BHEIEE,
pentobarbital sodium (K HARIK (kk), Kfx) ZhE
JEENIC 50 mg/kg#¢ 5 UBKEE R C17o 7z, CHEELE, E
BB XUHEHE M2 UIR%, 5 L7k OVXHE,
FEAOBESMI OB LEAOIEERE, <5
I H IS E 2 U)BH L K2 R 12 1.5 mg/pellet/90 days ®

J3E5h

placebo pellet (Innovative Research of America, FL,
USA) Z#HiL 7. OVEREZ, KA DOMEHI O
MU A DINRZ R, & SICHEEEHZYIR UK i
1.5 mg/pellet/90 days DE, =569 % pellet (E,pellet,
Innovative Research of America, FL, USA) 7 & fiii %2V
L7z, E,0#5 83 Brosnihan 5 0 Jjikx 5% 9 12
WEL. ZTOBSEAMICh> TRBBZL, 2
I ERE 217 5 7. BRI TG (223 i) 1
WroEER I L, Angiotensin I (Angl), Angiotensin II
(AnglIl), plasma renin activity (PRA), Angiotensin
converting enzyme (ACE) ¥ X UE, D 2 & % H| &
Uiz, Z20t%, BligzHmh UiiAE327%2 v T i
L, —80°C TI-1FELRNA Z il L ACE @ messenger
RNA (mRNA) 7% RNase protection assay (RPA) 7% >
TEZRLE.

SHR O M FERIESE

I 72 238 45 e U T2, UNHE HA 1 (& tail cuffis:
(V7 bu i E B ERERE, BP-98A Hls
Y7 vay, HWE) ERWCSEERLUTHEL, 0
7% B CNCERARILE 2 R 2 3[R DA 72 U 7z

ML L FRIRRES

If% Angl, Angll, PRA, ACEB K UE, ZHliE L7z,
BRI U 7z i, JK¥S U7zEDTA « 2Na A b £ 11551
HFEAL, ZTNZTNORBIKIIE ISR O EE L FEZR
HU, HESTSET20°CTHIERIELT.

Angl 35 XU Angll OHRIEE, RIA2 fifkik (b L—
P —IRE ¥ I- Angiotensin 13 X U I - Angiotensin
A, SE1PIRNE @ HlAnglH X U HiAngll ik >
YFIME, FB22PUAM - f1o Y FHUAY FiinE) i<
XoME L, PRAGA Y~ —-+ a—FTML
ZFy b (FA RR=) VIS, #H5) 2 H
W, RIA2HUAIEIC K DAlE LTz, ACEWEP-k R
FIRIVAN—=T) V=L AFVN—L1arlY
VERIEETBHACEAT—F v b (ELLEA (),
) 2V, 505 nm CrhfaEs L7z, E,ZDPC -
IA NI VA—)IV_FukF v b (Diagnostic Products
Corporation, LA, USA) 7 T, RIA2HiAEIC X O Hl
E UTz. 7B ACETEMEOMIE RS MEE 1.0 TU/L/ 37°C
ThHO, TNUFEE>TE DML Lo LT
L7 U7z, (intra-assay : 9.6 %, inter-assay variation :
10.8 %)

EER 2. b MEFHRIRWEMER (Human Umbilical
Vein Endothelial Cell : HUVEC) TOACEXIH|CEEd

ES
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E, DVER Z 589 % 12ICHUVEC (Clonetics, MD,
USA) 7% W ACE mRNA DFEEI# kit L7z,
I~

5[a] H O % 1% @ I 12 phenol-red free ® endothelial
cell basal medium (EBM) (Clonetics, MD, USA) 7
WHIfAES B 21T o T2, Z D% 18K (70~80%
VI7JVITV ) ICE, 107, 108 10 ™M) ZmLE:
FHINZ0, 6, 123 X C24HFRICERE, % 72 Angll
(10 %, 10 7, 10 °M) #shntg, 0, 1, 2, 3FB K U 4RI
WICEREL L 72, ¥ 72E, (100'"M) & tamoxifen (10"°M)
ISIN12 R AL IS RS S i 72 BRI U 72, BS sl o
H&, dish N O WRKR I Z W5 [BRZs U PBS THEEHZ,
TRISOL (Gibco BRL, MD, USA) Zhnz CHE#E L%
Fa—7IZEIN L, mRNAZHIH T % & XX T-80C
TRFEL Tz,

HUVEC D¥E&E &4

HUVECO&#ICIX, IINATt» F EGM2(Clonetics,
MD, USA) & 60 °C, 307 C FEHj{k L 7zCharcoal/
Dextran treated FBS (Hyclone, UT, USA) (KA :
0.2 %) 7= s hn U 7=EBM2& 1A 5% H#i (Clonetics, MD,
USA) Z W THUVECOE &£ 2B x> 1o, BEEN
JBEOTT k a—)VIcHEC TIr> 7z, 5 H DR DR
| phenol-red free ® EBM (Clonetics, MD, USA) 7% H
WARRIC LS #2721 TV FBRIC UL 2.

RNA D

SHR O & i 35 & 0" HUVEC O 1% 25 fll i 1< TRISOL %
mz, REVFHFAY—BXUOTT7aray x—7=H
WTHEL L%, TRISOLO YT b a—)UIcH#E LT
total RNAD il i 2 17 SEERIC W B £ T-20°C TR
7L 7z,

Probe DYERL

t b BXTT Y FOACE cDNAD Y — 7 T A H
/5 primer % #%ET L 7z,
v k15 primer-CTGCTGCTCTTCCTGGGCATCGC
3’ primer-ACCAGTGTTCCCATCGCAGTCTCTGG
Zw k5 primerTCGCGTCAACTTCCTGGGTATGTACC
3’ primer-AGGGTCACCTCAGGAGTGTCTGAGC
% 7zinternal control & U C, Gallagher 5 O #5' %
%232, Elongation factor 1 alpha (EF1 o) Z#HU /=,
v b 5 primer-GTTGATATGGTTCCTGGCAAGCC
3’ primer-AGACTTGGTGACCTTGCCAGCTCC

Zw bk 5 primer-ACAAGAAGGCTGCAGGAGCTGGC
3’ primer-TTCTTCCACCACTGATTAAGAGTG
& primer set’ [f] \» T, HUVEC# & U'SHR®D &
total RNA (0.5ug) 7% template & L, high fidelity RNA
PCRKkit (takara, Hi50) % HU>, Reverse Transcription-
Polymerase Chain Reaction (L{ NRT-PCR& &) %
T - 7z. RT-PCRIZ, high fidelity RNA PCR kito>
O ha—VIicHE L Tiro 2. 7238, PCROEATIF
94°C 300, 62°C 30F), 72°C 147 %30 cycle & L 7z.
T OPCRIIGIEZ1.5% 7 11— A7 )L 72 F 110
Ve0rikEL, TO%IFIILTIOIART
Lz, L7 Ha— A7 )V 2 EREDOUV
< >7 (BLAK-RAY LAMP (LONGWAVE UV-365NM)
: ULTRAVIOLET, UVL-21, CA, USA) R C, HHD
YA RXDONY RFZY DL, Fa2—7 (Non-Sterile
ULTRAFREE-MC : 0.22um filter unit, MILLIPORE,
MA, USA) I[N LTz, TOF a—TZHANT IV S
DNAZHIH L, 7= /—)b/7ana 74+ )V LB X
LR/ =)Wtz T R Uz, DEPRUEUKZ N A
BRLTAZ O —= 2 JICfiHT 2 £ T4 C TR F LTz,
TAZ a—=>7'%, TOPO TA cloning kit ( invitrogen,
CAUSA) Z W, kito 7o b a—)Lic#E T T
1127z, ZD1%, TDIGIE%Z competent cell (dH5 o)
(invitrogen, CA, USA) IZhnz, JKAic24y, 37°CT3457,
KSR TR I VAT A — A= g &8k, TOF
TV AT F— A= g & Hizcompetent cell (dH5 )
% ampicillin (ABPC, #17¢, HE) Z32510 cm dish D
LAEZ (Tryptone peptone (BECTON DICKINSON,
MD, USA), Dried Yeast Extract-S ( H 7 8 3 (#£),
HH0, NaCl (R, #50, BACTO-AGAR (R5RZEX,
MRFEER (), HED) I L, 1S42 incubator (IS42,
Yamato, Hi51) T37°C 15W5fiHE# Uz, Bith BIcIE
KENfzan=——"5D0X AL 27k PCRILICKD
ligation check 217> 7z. 723 PCROZAF1394°C 208D,
62°C 20%», 72°C 1577%30 cycle Cito 1. £S5
A ROFEIZ, 7IVAh Y -SDSiEB LUk Y
L A A RE OEICHEEC T o T, T ORERL
17275 A2 R7ZHIIREEZOPvu Il (40 units/pl, FDE,
W) Z H WYUK L, probe®linearized template &
LTHW. A 9 —FOldy| & Fmid, CEQ2000
sequencer (BECHMAN COULTER, CA, USA) 7w
THEREL Tz,

RNase protection assay (RPA)

Riboprobe (&, SP 6 polymerase (Roche, IN, USA)
BXU [a-32PJUTP (400 Ci/mmol, WL, BHE)
Z W, SP 6 polymeraselZ i & 7' b a—)lIc #E
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CToIN)b L. v bBXUE FDriboprobel,
ACE cDNA W& pCRII TOPO YA R
(pCRII TOPO, invitrogen, CA, USA) % Pvu lI
(TAKARA, H5) ICX-oTYUKILT, Zv FOESH
ACE riboprobe (344715 T, ¥4 X 11 % protect
band (210 bp (376439731 5 ), izt b D EH
ACE riboprobe (3 50355 T, TH X NS protect band
13268 bp (3740—4008%G ) & U 7z. 48], internal
control & U TEF1 a OWiFr Z 7z, [EHEICEFL o
cDNAW % & &pCRIITOPO 7 5 A X R %ZPvu I
KXo TUliL7z. FHE N5 T kDprotect band
13125 bp (1373-149936 %) T, e PHEI NS e
@ protect band % 135bp (1235—140055) & U7z,
Fl2VRTa—T O, Wik FL—va v
(LSC-3500, 77 11 77 (#k), Wxi) %Z H W T #ll &
Liz. ¥ 7 )VDtotal RNA : 10pug &, ACE :5X%10°
cpm BEUGEFL a : 5X10° cpm Driboprobe Z /N A 7
3w 77— (40 mM PIPES (pH6.4) (¢, #Hni),
4 mM NaCl, 1 mM EDTA (pHS8.0), 80% formamide
(R, BHD) 1INz 45°C, 15 NA 7)) Z A B—
varkitol. NATVEAE—=T a3 Liaho
~—ARBHO RNAWLFEIC, RNase A (Roche, IN, USA) &
RNase T1 (Roche, IN, USA) 7/l Z 7z digestionbuffer
(10 mM Tris (pH7.5) (Trizma-base, SIGMA-ALDRICH,
MU, USA), 300 mM NaCl, 5 mM EDTA (pHS8.0))
ZINZ30°C, 6077 CTHULEEL, *# D7%SDS-proteinase
K i (8 % SDS, proteinase K (TAKARA, #50)) Zhiz
37°C, 30 CRNaseZ Ntk L. ZD% 7=/ —)b:
rana 74 )V L2y, Fr )7 8 UTRNAZ
mz, X/ —)LiklE7x171-7:1%, Gelloading buffer
(95 % Formamide, 5 mM EDTA (pHS.0), 0.025 %
BPB, 0.025 % XC, 0.025 % SDS) ZhAZ XL v k7%
R L, 95°C 577 Cdenature Z 11UV KiG L7214, 8M
DR (SIGMA-ALDRICH, MU, USA) Z&E55 %R
U727V T7 2 RTIVICT T T4 L300V, 704571,
BLRUKEN ZITo 1. ZD%T IV ET AV — (Gel dryer :
583, BIO-RAD, Ca, USA) 7\ T 200°C, 1H#ilHzkEe X8,
Mac Bas 15001 A —3 ) — & — (FUJIFILM, 3 50) 1<
IR E ], A A A= T T F 54— BAS
1500 (FUJIFILM, ®50) Z W CHigz i AR, &5
WCNAFA A= 2T T F 5 A H— Mac BAS (Ver2.3,
FUJIFILM, 50 ZHWTHIGRZID AR, N2 R0
mUERZIT>Te. TD%, T4 I)VLICHT-80TCTT
10 SO & B B4 L, Scion Image (Beta 4.0.2, Scion
Corporation, MD, USA) I THEEERTT-T-.

L §+

J3E51

HIEAEIZ T NCEIE R E TR L, MetiE
Hrid, 1M DWW T Two-way analysis of variance
e WD T BE EE ¥t 2 17 o 72 1%, Scheffe's F test &
1oz, Flzmmh ke D2k, ACE mRNADZ
{E1Z DU Tl One-way analysis of variance % U /214,
Scheffe's F test# 175 /2. p<0.05% #ial#MICH =
720 & Ui, F#E20OHUVECIC 51 5 ACEmRNA
DOFRBUTDVWTIEZNZTNDHEERZ 5[ TV, ZDFE
H7&E&E(t L7zdD 5 One way analysis of variance %
FAWTRER LR # 17 > 7214, Scheffe’ s F test #1715 7z.
p<0.05Z#I"ZMICAREADH O & LTz, &%, ACE
OFBBEOHEMEIZ, EFla OHIEME TR LU TEH
U7z, #EatigEtrdY 7 b Statview Ver.IV 7% v 7z,

s R
REE 1. SHROMEEFEFICHIFBE,D1RE
mEDZEAL

SHRODIfT13 1656k, 1856l Tl 3R CHE G A%
PRiEh o fehy, 20 5 OVXEECCREL L L TH
BN U7z (2038 : Controlvs. OVX:167+3vs. 175
+3mmHg, p<<0.05), (223 : Controlvs. OVX : 171+
4vs. 181 =5mmHg, p<0.05). F£7/zOVEEETIIMEDH
INZFIECEEEFHLNIVTH D, E,DFFICEK D MED
FRADMIHIE 1z (2058 : OVX vs. OVE : 175+ 3 vs. 166
+35mmHg, p<0.05), (2235 : OVXvs. OVE : 181+
5vs. 168+35mmHg, p<0.05). (Fig. 1)

MmApEEFEEMEDE(

2030 fi B D W AR M IC K 2 B, IR R 1 ot I (n=10,
20.75+ 1.8 pg/ml ), OVXEE (n=10, 52+ 0.7 pg/ml, p<<0.01
vs. CEP), OVEEf (n=10, 415+44pg/ml, p<00lvs. C
B TUNEEHIC K A EDIK &, E,pelletic X 3E,
DHiFe xR LTz, PRAOZALIZCHRE, OVXEEER &
U OVERED SRR CH S g2z i iah > 7z (CEE
(n=10) : 6.23+1.62, OVX#E (N=10) : 7.45 % 1.29,
and OVEZE (n=10) : 8.65+3.21 ng/ml/hr). ACE{%
PEDOZALIZCREL L COVXBECHEIC EH L (C
Bt (n=8) vs. OVX# (n=8) :9.3+33vs. 247+34
IU/1/37°C, p<001), ESICEAMFICED, ZD FFIF
AEICHHE Nz (OVXEE (n=8) vs. OVEHE (n=5) :
24.7+34 vs. 3.7£33 TU//37°C, p<0.01). Angl®d %
{EIZCRE &L OVXBED 2BER T3 A B in 2 e ilbisn o
7zh (CRE (n=10) vs. OVXEE (n=10) : 4480 = 1636
pg/ml, vs. 4200+ 673 pg/ml), OVERf TIXCEf & thig
LTEHEERL FRZR 7z (n=10, 8066+ 901 pg/ml,
p<0.01). AngllOZ{bid, CREELLLEEL COVXBETH
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I AR UED (CBE (n=7) vs. OVXEE (n=8) : 424+
45, vs. 62051 pg/ml, p<0.05), E,fi7cic & HEIC
WALz (OVX B (n=8) vs. OVE £f (n=8) : 620+51
vs. 384+ 64 pg/ml, p<0.01). (Table 1)

(mmHg)
185 |

180 &

175

170

165 |

160

155
16W 18W 20W 22W

Fig. 1. Effect of ovariectomy (OVX) and OVX + 17 8 -estradiol
(OVE) on systolic blood pressure in SHR. Values are shown
as the means == S.E.M. except highest and lowest SBP. Light
rhombic:control group, closed squares:OVX group, high light
triangles:OVE group. (*p < 0.05 vs. control, #p < 0.05 vs. OVE)

Table 1.Effect of ovariectomy (OVX) and OVX + 17 f3 -estradiol
(OVE) on plasma 17 f3 -estradiol, plasma renin activity (PRA),
angiotensin converting enzyme (ACE), angiotensin I (Ang I)
and angiotensin II (Ang II) in SHR at 22weeks of age. (No.)
indicates the number of samples. Values are shown as the
means+S.E.M.. ("p<0.01 vs. control, #p < 0.01 vs. OVX)

Group Control (No.) OVX (No.) OVE (No.)

E2 (pg/ml) 20.75+1.8 (10) 52407100  415+4.4" (10
PRA (ng/ml/hr) | 623162 (10)  7.45+1.29(10) 8.65+3.21(10)
ACE (wu/1/37°C) 9.3+3.3(@®) 247+34" ® 3.7£3.3" (5
Ang1 (pg/ml) 44801636 (100 4200673 (100  8066+901" (10)
Ang Il (pg/ml) 42445 ) 620+51"(8) 384+64" (8)

Eh#lc$H1F %5 ACE mRNADRIRE(L

SHR O & i, ¢ 0 ACE mRNA D ¥ 8l D Z5{b 7 Lt i
Liz&TAh, CEEIL TOVXETHEICHML
(Control vs. OVX : 0.91+0.33 vs. 1.00, p<<0.05),
I HICEMAICKD, ZO ERIGEH IR SN
(OVX vs. OVE : 1.00 vs. 0.853+0.38, p<0.05).
(Fig. 2)

£E& 2. HUVEC TOACERIRICEIT HEER

HUVEC TDACE mRNADFHIZ, E RN, HRilc
P> UBRINETC EE U, 6B ¢ 0.757 +0.065, 12/ :

0.343 +0.107, 184 © 0.732 +0.047, 24 K§fil% © 0.864
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+0.088 & 12F[ 7% ¥ — 7 I FEH IR R B O D 7% R~
L7z (Fig. 3).

E, 7 1205 {4 % © HUVEC ¢ ® ACE mRNA%§ #
OPIFIIE, 2> huw—)U (1 ACE/EF] o index) &
F#Z LT, 10°M T0.83+0.07, 10 °M T0.49 +0.05,
10 'MT0.22+0.09 & E, 2 FEAR 17 Mk 1 Z D FE B &2 4
il L7z (Fig. 4).

E, (10 'M) # 5.1C & 2 HUVEC © ®ACE mRNA
OFRBFEOMEIZ, BIRWZ A Moy v2RA
T2 l—%— (selective estrogen receptor modulator :
SERM) T& % tamoxifen (10°°M) ##5.9 % & T,
a2 bra—)L (1 ACE/EF1 ¢ index) & [HifigL, E, 70
IZ & O ACE mRNA®D FEH130.445+ 0.135 F THIHI
Nizh, tamoxifen Z AT K D 0.89+0.029F TZ D

1 -

Control OVX OXE % |
S 08

2 06 4
i} |
g 04
EFla < |
0.21
o‘[

Control ovX OXE

Fig. 2. Effect of ovariectomy (OVX) and OVX + 17 3 -estradiol
(OVE) on the expression of ACE mRNA in SHR. Values are shown as
the means+S.E.M.. Light bar:control group, closed bar:OVX group,
high light bar:OVE group. (*p < 0.05vs. control, #p < 0.01vs. OVX)

E2(107M) L
%
0 6 12 18 24h 7. %
ACE s 06
g ek
04
0.2

0 24 (h)

0 6 12 18
E2 (107M)

Fig. 3. Effect of 17 8 -estradiol on the expression of ACE mRNA

in HUVEC. Values are shown as the means+S.E.M. for 5 times

examinations. (“p < 0.05, **p < 0.01 vs. pretreatment value)

E2

[~
©

() 10° 10% 107 (M) 3
ACE = 08 *
3 o4
2 sk
- 10 10®¢ 107 (M)

E2
Fig. 4. Effect of 17 8 -estradiol on the expression of ACE mRNA
in HUVEC. Values are shown as the means+S.E.M. for 5 times
examinations. (*p < 0.05, * *p < 0.01 vs. pretreatment value)
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FHEH L7z (Fig. 5).

& 51T, HUVECIZAngll (10 *M) Z b U 7=k 5,
ACE mRNAD ¥ B, 21> F 11—/l (1 ACE/EF1 a
index) & LU C, 1HFRE#£1C1.081£0.177, 204 IC
1.36477 £ 0.269, 3HFHIHEIC 1.553 +0.497, 4HFHIEIC
1.212+0.358 L E, D F ] & 1& [ Rt i, Angllis b i
& > TACE mRNADFIR I 3 7Z E— 7 I1IcinL 7z
(Fig. 6).

% 7z Angll b 3 HE 5 O HUVEC T D ACE mRNA %
o, 2> rua—)L (1 ACE/EF1 ¢ index) & [L#i
LT, 10 "M CiZ1.169 £ 0.067, 10 "M T3 1.294 + 0.08,
10 "M T 13 1.496 £ 0.083 & AnglIl i Ji 4 1 M IC HUVEC
TDOACE mRNADFHH Z#nE €7z (Fig. 7).

-) E2 E2 +Tx 12
E 1
ACE s - Z 08
S
& os *
E w
0.2
0! . i
(-) E: E2 +Tx

Fig. 5. Effect of 17 8 -estradiol and Tamoxifen on the
expression of ACE mRNA in HUVEC. Values are shown as
the means = S.E.M. for 5 times examinations. (*p<0.05 vs.
pretreatment value)

25 |
%

2
| &
15
1]
0.5
L o
0
0 1 2 3
Ang I (10-°M)

Fig. 6. Effect of Angiotensin II on the expression of ACE
mRNA in HUVEC. Values are shown as the means = S.E.M.
for 5 times examinations. (*p < 0.05 vs. pretreatment value)

Ang I (10°M)

0 1 2 3 4 (h)

Bl 0 e o el o

( ACE/Ef1 a index )

4 (nw

16 ok
|
|
B4 #*
E #
312
ACE | %= |
w |
- E 1‘
[ < |
06 - : = J
(-) 108 107 106 (M)
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