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Introduction & Abstract

AN SE T Bartter FEBRE B E 12 ACE HEN H
HIERBRLAZEIZHELZHV. &k
ERERICBY A ZOBKEEOMHEIX ACE
BOHBILLBbDTHLEIEEZHELRITL
7o, 36T, MR, BIREEEMEEBIZBWT
BHEICARKOEEL RWELE. 2hoo
A HET 2 BB S ENIREE LR R
MHE) THob.

Clinical studies : % 02006 @ wype I HE R
B o129 (64.5%) 2L ACE 1tk (IgG
and/or IgM) AEEPETH Y, #0095 LERRT
RERIH 0 B TI83. 3% I A RAM I 2 7z,
FEALEDOFITEIREEEEESERTH LHE
BR A W RE A2 35 B 20001 T i3 53. 5% i M F ik
Ptk Tdh 0, IgG Mtk i Fin & A CHpEL
THEMLTWwz, b6, BigIME
W& D EEEIZ A N ARSI X, I
AL ICHFEd 5 ACE PR L2 15 L, it
ACE EC¥iffdiEt S s RE AR S 7z,
Experimental studies : New Zealand white 7 &
9UH%E 7Y F lung ACE THIE L. L&
LH &R 8 BHH 5 BHIZ T~ ACE REHE LS
FOWLAEE L HITHARMBHEHERELLIZILD L
TLEHLBEENAL LA, 4 BT~
ORI FEEESEOLE £ & D ITHEKNE OBk
ML ATA S 7z, & bR I T L A

SR (A5

, MIRAE% & /-9 Hl ACE

Qﬁﬁ?)ﬁ&ﬁﬁ@%ﬁ

ot 1]

o H 3

L72BE & 35 2 38R B SR 9E OLETF 5
F# X U control @ LETO 5 v b & [@#EIZ o HF
lung ACE TH % L /. LETO 3 » b, OLETF
Fw b &b Iz4{ MRk . ACE tayE#E &
ROk E A A Sz, OLETF 5 v MDA
PEIR IR AR TR EATIAE L7z, Sh S DG 5,
L ACE $Ufk7%, Bhikihs L REMLE <2
BLRER &L, TOREIEME RS
B AVER S MAUSHE R EE, MIRAE AR
JET A EARENRT.

Methods

it H T ACE HifR 12 ELISA 3
—&Bi Scatchard B4 T, 7 lung ACE
itk LTELZ, 2 E0FERE2 S T
Btk & HE L7z, BhAREEILIREL (atherogenic
index, AI) {& (3L AFu—))- (HDL 2L
AFa—J)V)/HDL 2 L X 58— VEtak cF
.. MW ACEEE, 753 VF=0, 7Y
Ty UBRE, ML= ENE (PRA) K
{3 SRL (Special Reference Laboratories, Tokyo)
Tl L7z,
Experimental studies :
Dy lung ACE %

Clinical studies :

THEFIREH 1 150ug
back & sole @, v MiZ
#:H 11 100 pg % back @ BE N #o BT S
RELR. 262, vHF, Sy bEdizE?2
WH 110 ug @ ACE % 7 F X F#FIRIZ,

F v MIREHIRIC booster & L TEREL 7. 4%
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WL IEPAS etu ik, &5
Vi T
immunoperoxidase
Bt 217 o TRIRENO RIS | wwo | o
HoLE L BE L.
tography, FAG (fluorescein angiog-
raphy) T8 M % Higtk, W
HLUZzERBR D HHEEARC) L,
MR g 2 TV A~ O R
EHAEROEETRELL.

Results & Discussion

Clinical studies :
21TRT LA,
B E2008] 1754 T AL (B ARAE
{ba%) ZWE -

fH133.3£1.3Tdh o 7.

control 30 Tlx AL 1X2.1£0.8TH 9,
5408 = T control Tl32.0+£0.7TH » 7=,
2000, BERFEAH o 72436 % B 7= 1576

Table 1.

FA TR A
staining T % /%

Fundus pho-

Table 1 & Table
TEBREBR AR E

R LA

e & R

E‘#

(#5264 # 1% 2000

Table 2. AntiACE autoantibody and atherogenic index in 157 patients who
visited to the cardiology division™*

pa;::'i';\scwr:m Patients with Patients with r}?;“z l: ig‘ Atherogenic | **Atherogenic
Age, years antibedy(s) IgM antibody IgG antibody ‘antibodies index index
! 3.9:06 3.9+0.6
(100%,) Ak n=5) 0=35)
41250 817 58 38 34213 3314
h (47.1%) (62.5%) (37.5%) (n=17) {n=12)
51-60 15136 15 215 318 36213 34212
E (41.7%) (66.7%) (13.3%) (20.0%) (n=39) (n=29)
& 40i63 22140 10/40 8id0 3.2:1.2 3012
- (61.5%) (55.0%) (25.0%) (200%) (n=70) (n=54)
71.80 19129 819 4i19 19 30:14 2.6:09
(65.5%) (42.1%) (21.1%) (368%) (0=37) (n=27)
8190 36 23 13 29:l.1 2.6:0.8
(50.0%) (66.7%) (33.3%) (n=7) {n=6)
Total 86/157 48/86 17/86 21/86 3313 30sl2
(54.8%) (55.8%) (19.8%) (24.4%) (n=175} { {n=133}

* Patients with diabetes mellitus (43 patients) were excluded from the 200

patients.

*** Number of patients tested
D

B, AWML LD
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o7z,
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AntiACE autoantibody and atherogenic index in 200 patients who

visited to the cardiology division

Patients with no
antibody

Paticnts with [gM | Patients with 1gG
antibady antibody

Patients with [gh
& 1gG antibodies

Number of paticnts
(% to 200)

93 (46.5%)

61 (30.5%) | 19(9.5%)

| 27 (13.5%)

107 (53.5%)

#3112 (n=57) ‘ *3321.6(n=14) | ¥3.2+1.5(n=21)

Atherogenic index

*3311.2 (n=83)

*32+ 1.4 (n=52)

#33+ 13 (n=175)

Patients with
diabetes mellitus

22 (23.7% 0 93 pis)

21 (19.6% to 107 pis)

38+ 1.4(n=17)

3.9 1.6(n=13)

#3834 1.5 (n=30)

Patients with no
diabetes mellitus

3.2+ 1.1 (n=68)

31:12( =79)

£ 1.2 (n=145)

52 (55.9% 10 93 pls)

&7 (62.6% to 107 pls)

Patients with
hypertension

3.4+ 1.2 (n=46)

3.0+ 1.3 (n=55)

*#4#3 5 4 1.2 (n=101)

Patients with no
hypertension;

33£1.2 (n=37)

3.4+ 1.5(n=37)

3 34 1.4 (n=74)

* Significant vs.control subjects

( )Number of patients tested,and same to the following parentheses in the

Table

** There was a significant difference between the two means,
*** There was no significant difference between the two means.

** Atherogenic index (AI) in patients who were not administered with
antihyperlipidemic medicine.

®86%] (54.8%) 231 ACE H WA RETSH

FDA Y, IgM FF-o - fERN348%] (55.8
126G %4 - 72 5EFIZ176) (19.8%),
FHEo oERIE21E (
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(24.4%) THol.
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Table 3 & Table 4 017 '§‘J: ]
12, 200610 type I $EIRIHEE %
FLER & — F¢ d1 albumin index (mg/g
- creatinine) fHIZX D, T4bb
FRIEEOERERIZL ) 520
stage |2 L7z,
BE713 albumin index (X 11 mg/g
- Cr LL F, overt-nephropathy II
Tt 300mg/g - Cr L ETH 5.
200f1 129 B (64.5 %) 2 L
ACE kst ca b, incipient
-nephropathy T 1383, 3% = B 4 %
b bz, HikiREE TIHER
IRFERED 104E AN 5076 DHEBI T,
204E $ TIC90% DIER THtET

No nephropathy
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B Gitelman & % 8 T 13 1gG #L1E

litus s 5z ~
} | DM TH -7 & ITFRIE .
s Stagel | Stage2 Stage 3 Stage 4 Slage 5 g s . i =
Stage (n=70) (n=39) (n=36) (n=21) ‘ (n=34) IR BR OB ORRREDE
foary it Sndes s vy Bij
(Lf;mfzrgiﬁiu;‘;:)‘“d“ below Il | 1130 30-100 100300 | over300 B00P, HHVE, HBO L
s = = = u S N N [2G PLiE D EE A T FE# & #
Nephropathy no- pre- incipient- ‘ overt-nephropathy va— ; - Gitel r ﬁ G
; DT itelman 3 &
Patients with no 29170 11/39 636 621 ‘ 19/34 Bg » e {bgé
antibody (41.4%) (28.2%) 167%) | @86%) (559%) L4 LB T IgG HifkA B+
71/200 (35.5%) 40109 (36.7%) 131:91 [34'1%). DM S AT, Table 5 12
Patients with [gM 16170 10/39 11736 8i21 | B34 — = ) . . -
antibody (27.1%) (25.6%) (30.6%) @817 | @35m RT LI, ThESnEBRICE
S61200(28.0%) | 29/100 (26.6%) 27091 (29.7%) | WAIEREDLNLDOIIRED T
Patients with 1gG 870 39 1336 51 3134 BEZEVY. O i i
antibody (11.4%) (15.4%) (36.1%) (22.8%) ‘ (B8%) BPRIR D DRBITAEF
- ¥ = 3 =n =]
35200 (17.5%) 141109 (12.8%) 21/91 (23.1%) BIETHE GV R, FOEIKME
Patients with IgM & 14170 12739 6736 2121 434 2L ACE Bkt s,
1gG antibodies (20.0%) (30.8%) (16.7%) (9.5%) (1L8%) _ P
(i R BCSU I ks S FNIZLE D ACEFHE 2D %
38/200 (19.0%) 26/109 (23 9%) 12791 (13.2%) -

Table 4. Hypertension in 200 patients with type I diabetes mellitus

H o7

& B2, incipient-nephropathy T i fR

EIERSRET R EEZ LS.
Lal, Th0BAIZBWTZ
DPAELZ L D M O BHAR B L L

Stage Stage | Stage 2 Stage 3 Stage 4 ‘ Stage 5 A
=70 =30 =36 =21 =34 L . - T
| &0 | o | 059 | o= | 0 ) BB EEECEARE
rinary albumin index ] ]
(mg/goreatining) below 11 11-30 30-100 ]()0137(?()71 iner.“:(l() b@‘_Z) %) D k %2‘ ’;) ﬂé. Bartter ﬁ
Nephropathy no- pre- incipient- overl-nephropathy i .

— BEREOLTHE O—IE G O A HERE
Hypertensive patients 829 11 si6 505 1919 _ . —_—
neoampaniec by ng (27.6%) (54.5%) (®3.3%) (83.3%) (100%) Mm% OERMAEEEA L S X
antiACE antibody

= == —

43171 (60.6%) 14/40 (35.0%) 29/31 (93.5%) T L2 Z‘) s
Hypertensive patients 1741 1798 16130 11715 1215 Co’)ﬁﬁﬁiﬁﬁ%i:fﬁ@ L’C, rb'H‘
accompanied by o 2 pe Sk - g
anliACE antibodies (-5 07%) Eolh) @Ry | {6008 .5(‘- ’i’ ACE —C“%:F—Xu Ls ‘b'b'ﬁ;mﬁgi

T3129 (56.6%) 34069 (.49'3%) 30060 (65.0%) R DA %, Bartter i (B o B AE IR
Total patients with 2570 23/39 21736 16121 31434 i H FH
hypertension (35.7%) ‘ (59.0%) (58.3%) i (76.2%) (OL.1%) = 1‘3‘(’5’ 6 '[m Eh @ parameter @’Tllﬁ

HEDH W& L7z, Table 6 |2

AE LD, vHFELEACE THRETLE, 4

i albumin index O L k% L - BB ED
BHELNI G EEsBREOREON
WA B OB A 6 7z, Nephropathy @
stage 3, 4, 5 Tl &IMEH®H L albumin
index fH & FEIZIEOMM, ACE HifhRE
LIZROMBERL.

bt it Bartter IEREEEIC ACE {EE D HE
VPHHZEZRELEOT, ZoEtolEs
PLACE Bk O A RFET 572012, 441
DRFIEF % &0 T, 14F1 @ Bartter £ (% EE,
#HEHVITFOER T H % Gitelman fiE R HE B &
THACE fitth 2 Ml L7275 RIEHED 1 #1114
A BTHURIZREETH - 72 (Table 5). 7%

o] 8 LA L i I B AR SRt 2 2 b ACE §F
PEZFWHICH AT 5. ZHICH XM Nafgd
i L, PRA (ML = »iEdE) 12¥md 5.
S OYERIT Bartter JEBEE I —F T 5 b0
THhbH. MFKEDRSDE S TEWoI,
BOLTIVRFATO Y FOBPICEEbDE
HEZbhb MACEHKE*EHTLEZDYY
FMFEZIEH L M ERETAE, b ML
ACE {EMEIE, 7 FiE oRERAEIC, &
A% (Table 7). Z# b D #EIE, #TACE
Yok D 4L T ACE B AHE X, & 5odt
O epitope (2 X U FEER S L7 ACE fuffdie b
LN FTEOREREOHEEL Z-THLE
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Table

5.

Circulating antiACE autoantibodies in patients with Bartter’s syn-

drome and Gitelman’s syndrome

n e s & GE

Paticnt no., sex, PRA | ANG1 | ANGI [ANGUI| IgM 1eG  [®Atherogenic
and age (yr) ngl(L's) | pg/mL pg/mL ratio | antibody | antibody | index (AD)

Barller's syndrome |

.M 43 6.34 2700 180 150 | positive | positive 4.5

Z.E 21 4.12 1400 59 237 | positive  positive 4.0

3, M 20 4.17 635 14 454 | posilive | positive

4. M 15 4.00 65 positive | positive

5. F 40 513 positive | positive

Eamily 1

6. F 12 sibling 833 2900 83 349 | positive | negative 27

7. M 11 sibling 12.53 3600 120 30.0 | posilive | ncgative 27

8 F 9 sibling 6.12 1500 85 17.6 | posilive | ncgative 29
Eamily 2

9. M 41 proband 247 630 57 1Ll positive | negative 5.1
10. M 70 father 0.31 56 7 8.0 | negative | positive 9.0
11. F 64 mother 0.17 49 5 9.8 | posiive | negative 58
12. M 39 sibling 417 740 27 27.4 | positive | negative 10.8
13. F 12 daughter 1.31 180 11 16.4 | negative | negative 5.0
14. F 9 daughter 110 130 14 9.3 [ positive | negative 4.1
Normal range at rest 0.14-0.83 btl:ll%w bczl;::w ;

Cases 10, 11,13 and 14 are latent.
a) . cf. text.

Table 6. Serum ACE activity, sodium and potassium concentrations and PRA

in rabbits after immunization with ACE

ACE acuvit Serum Na Serum K PRA
Control values 780 3 RIUNATC 145 + 0.5 mlig/l 44+ 0. mEq/) 7.3+ 0.5 ng/ml'hr
(n'=20) (n=20) (n=20) (0= 10y
68,7
After 3 months No | No.2No 4No 5
(637,703,627, 78.1)
; 599 [EEN 4.0
Alterdmonths (596 626 54.0,6583) (145, 143, 143, 143)  (38,4.0,4.2,4.0)
S 3 46.0 143 4.1 274
Alter 6 months (48,4, 499, 41 6, 44.2) (144, 144, 143, 141} (3.9,4.1,4.1,42)  (23.9,25.0,267,34.2)
i 42,0 141 45
After 7 manths (462,29.6,362,559) (144,137,142, 140)  (3.6,57.4.6,4.2)

After § months

Alter 9 months

4

333
(39.5,223,39.1,32.1)

11
No. 5
31.7.484)

141
(143, 139)

142
(143, 143, 141, 141}

47
(3.9.59.4.6,4.5)

10
(3.6, 4.4)

14.4
{183,56,97.23.9)

23z
TO(1B6,27.8)

HLTWwa,
PLE, BERAICIEEIRMAE~DOHEBRIZLY
MmN TR % 1% L7- ACEICHT
HikrmEsh, Ehdimes £ bicmED

BRI L EE L &L

BHIWCHERRET

(§526% #1755 2000

EEAE GEREORY) HEM
BB &R ILE S HHE (BHE)
HEAE, ERETAZEAREREN
72, 5517 ACE Bk
9 % Bartter JE & #, Gitelman %
BERETIE, ZOHMAIZL S ACE
EEOREICL Y, WAR 2 IER
ARIET B I LAY, THFEERIC
RNz No% A EoY

D EREE, EFYHT LHERR
ERRIET v M ACE THRIXL,
T MR A b MR 22, BRI & F
(BHE, HE) OFTFRICEIIL,
BEFRT A H DR Z LT 52 &
PWTELH, MAOHME L, e
BSHEOHREIE L, KiEORE
LhfFoZ kLT,

N C ALY & A A
MECLIDASHELDOTHS
(SR

BN | k2 AER

WL} ARFT A
TR

PG IARE ¢ B ZERA, IR,
(ERIEH, RS
BTEWE R @
WAEBWTE TR E
ANVEEE R R
RRAAYY v & — /Ny
Wi ETEMEY Y ¥ — B
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Table 7. ACE activity in the pooled serum from normal subjects after addition of the rabbit anti-ACE antisera

Rabbit a?“,',ie)m added (C&i"m) 20 % (viv) 50 % (viv) 70 % (viv)
ACE activity, % remaining
98 5% 94.2 % 913 %
a 5 Qg 5
After 3 months 100 % Rabbits (]\:%‘01‘ ;go‘ gg; glgi) (100,98.0,91.9,86.9) (100, 96.0,84.0,85.3)
- ; 96.7 % 84.0 % 76.5 %
After 4 months 100 % (93.8, 100, 95.5,97.3) (82.1,83.2,82.1,88.4) (74.1,76.5,74.1,81.2)
. 04.6 % 853 % 76.3 %
After 6 months 100 % (92.0,94.2,94.9,97.1) (79.8,862,81.7,93.6) (69.1,78.4,69.1,88.7)
992 % 87.1 % 76.9 %
After 8 months 100 % (100, 98.4. 98.4, 100)

(87.1,79.6,84.9, 96.8)

(753,66.2,71.4, 94.8)




58

TAHI484E10H
FHE3HET R
SER129 3 A
1244 B

NG ERF RN AR B
NGERFRFANT BN # 32
NIFERRFENSHNE B R
NIFEFAHRE B—FER)
HEICED

FiRES | HEARRES
HAMNT 2
H AR IR 2

(5526%

15 2000

|

L



