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[Abstract] Objective To investigate the effects of benazepril on the blood pressure and urinary protein in
AT;-adrenergic receptor positive hypertension patients with diabetic nephropathy (DN). Methods  The synthesized
epitopes of the second extracellular loop of AT, receptor (165-191) was used to screen serum autoantibodies from hy-
pertension patients with DN (n=71) , diabetic mellitus(n=51) and from healthy blood donors (#=40, control) by
ELISA. The patients in autoantibodies against AT, receptor positive group (n=31)and negative group(n=40) were
given the following drugs repectively: benazepril (10mg/d), aspirin(100mg/d), nitrendipine(10mg/d). The blood
pressure reducing effect was compared between the groups, The 24-hour urinary protein were measured before and
after treatment for 24 weeks. Results In hypertension patients with DN, the positive rate of the autoantibodies
against AT, receptor was 43. 7% (31/71), and was significantly higher than that in the diabetes mellitus patients (13.7%,
7/51)and healthy blood donors(10%,4/40,P<C0.01). The total efficiency rate of benazepril treatment in reducing
blood pressue was significantly higher in autoantibodies against AT, receptor positive group than that in negative
group (85.6% vs 45.0%,P<0.01), The total efficiency rate of benazepril treatment in reducing urinary protein was sig-
nificantly higher in autoantibodies against AT receptor positive group than that in negative group (87. 1% wvs 42, 5%,

W % B 1 :2008-07-17

2458 MY 8 AHE XS (2002AB116)

A 430070 AR W, MERRREERNARBRAR HEAX BH . FH BEA):430022 AR T AP HEALFAFEFECR
ERARTBEE)BBES M8 ERN A RH(FFE), Tel:027-62690869,68878411; E-mailz1s7111 @yahoo, com



o« 426 thip HELRTHERAE 2009410 F % 8% $ 5% Chin ] Mult Organ Dis Elderly Oct 2009 Vol 8 No 5

P<0.01). Conclusion  Benazepril can reduce urinary protein more significantly in hypertension patients with DN and

positive autoantibodies against AT, receptor than that in those with negative autoantibodies against AT, receptor.

Benazepril is effective and safe in the treatment of hypertension with DN.

[Key words] hypertension; diabetic nephropathy; AT, receptors angiotensin; autoantibodies; bennapuril

BEREZF MM CRA DKL, BERRK
RRRBEEE CRNEEALBROEZRR
FHERFAFEOETSE R, BREERFEEE
. 5 IR 9% 'B 55 (diabetic nephropathy, DN) R {{ £
BRRRELHHRE OEERRBEABAEN E
BREZ—, B0 8 5 R A TR R R B IhEE
EEHMASR CNEREERES TEEILRRX
0 R, DUIR ¥ AR NG DK B A HGE L H il
AT, ZEH BHAEBREN, % DN i# 17 8 @R 77 #
kAE. AHENEHMLEH DN BE.REB S
PRI, R ST IR R 2 IR BE IR IR R
R E R B E B R A RIT R

1 MN&5%%

1.1 & 71f2H%UEHMmEH DN AERA
Fo N E X R DU BE B R, B M (167£7)/
(91+7) mmHg, &Il K23 R 2002 4£ WHO/
ISH &l FEBiia 6™ . BER% B & B 1999
4 WHO 2R B 2 07,2 BURIRH 51 6. DN 2
B4 Mogensen1989 4F 4 i} i 4> 145 2 9 5 3,
Xt BE4H 40 B, 3 B I M R IR B B fa BR AR R o
DB RE R P EEA. FEBRX R (D) HAb
GRBERE;(OBESMEMERKRXEE; (33
MAERBELE. FIARBICREERKERER
REIBRERERH. REZREFREZESHKL
Sml, B0 B ,-40CHHFE& .

1.2 $%4 A& RAZKADE R (SHIMAD-
ZU PSSM-8) FIE & K& R & RAA TR R E
B AT, ZHRERINE -HFBKA B ZHABF
eI, 48R AT, SHhEERRERB
(EXMRBREFH X FH-R-N-V-F-F-I-E-N-T-N-I-
T-V-C-A-F-H-Y-E-$-Q-N-S-T-L.), AT, 2 &
HEBKFEF (AT, 1k 165191 N EEBREZE).
B ERMHAEMITERKMOEESS %N, KA
BR55% k4],

1.3 BB 5 A W& (ELISA) k4 # B & Rk
®BSE UM FERNI AT, 2k 8 FHES,
SHHRES AN M AR, @ OD EH
Az Ex RAE, ARER WG R . DR

ABHSEZME, B OD {8 BEREAR 2 F
PR R I E AR ACh X s . AR
S5HAnENREEZ LGRA ODE—ZHXMH -
OD fi)/ (Bt %+ B8 OD i — %5 I %F B OD {H))
2. 1 REE A R hrikr i f k.

1.4 AFEGWNE TFHIMAT—HER 7:00 FHlk
4 24h R IERRE R BS G0 R AR, AW, H
ELISA A, LR EADHERARA AR
%Ha.

1.5 ##%F% WHMmEH DNH AT, ZEKAEH
R 31 BT A, B AT, 24 A H kB
LI 40 Bl NT A, MAWA T NIREH 10mg,
OR,1%&/d; BB 10mg, O AR, 3 ¥&K/d; MRl DL
#k 100mg, O i, 1 %K /d; S B8 B 12. Smg, O JR,
13R/d, MR ARG, BRBES R IGIT 5 13 FIBT
Hzhd, WHEE>200 mmHg, 83 K >120 mmHg #
BB, B B 7 8 AL 10min )5, RFIHR
A, KBEENETME 2K ZRBERE
7:00% 22:00, A& 2 K, icFRHEERFH
K. ¥rrm, g afr— s B ¥Es RER T,
BEENEE,

L6 MEFHFRX BRI79E4LA,2BL0M0
BLWBITHAEM TR ERE. BBCFRET
M>10 mmHg 3FBEZEH R T 20 mmHg LI £,
B FHETHEKRE 10 mmHg, B4 EE &
ZEEH. WS HE NLE, W4 KT =30 mmHg
ZUBAER. TR MmMET MR ERRE.

1.7 BEAEGFMFE AT ZHAHHKE
HARBEHRELER - REARSZE 0.3g/24 hi ¥
SER REANELKTRDZE 50% LU LB
HE-REABRDERELKFH 30%~50%;: B :
REEBL D FELRKFH 30%.

1.8 &t #Fo#H HEXRRNILs, A SPSS10.0
WEHATI AL STRYOR A ¢ I, THETERA
K1, P<0.05 WERAAGITEE L.

2 5 R

2.1 —#BAKEA#E BOEHFDNAS52E
BRFAAES M BAKE DERBHRER



HAEEEERERRNE 2009410 4 8% ®5% Chin J Mult Organ Dis Elderly Oct 2009 Vol 8 No 5

o 427 -

MERAFETZELREGEHEBEXED,
2.2 HhBEH#DNEERAT, 24 G FHAMK
252 BAFR AP EE S RAKE BMEHF
DN A4 AT, 2 A FHEBERYS 2 BB RRFAH
MEEMBAREERAALEHEEN, 2 BER
RAMERENBARBEREEHEB L #—F
#W AT, 24k A SFHABELES DN BREAX(E
2),

2.3 HeB} DN&K AT, £4hRBEAPK AT,
SHMBMANREFEEARFRER BRIE
3 DN A A 71 4 31§ $i AT, REHEERER
BT 40 FIRAYEE B3t A, FAERRS ER
R EAMANREA, EREEARTERE
FRABRTFHEA AARKERAGRITEE
X (&3,

2.4 HaBKHDN& AT, €48 FHhkmbal
BRAkKFHFER WBITHLEREN 8.6 %
(BB HR THERSFH 63.4%(17/31).22% (11/
31).12.2%(3/31)), Bl @ 4k T xt B4 # 45.0 % (&
B AR TN 20%(7/40).13. 3%(11/40) .

66.7 % (22/40)), HA LB AA R IHERE N (P
0.05,P<<0.01;y* % P {4 %1% 17. 271,0. 0171,
11. 321,0. 00471,7. 719, 0.051 .16.711,0.0121) ,
2.5 #HaBE} DN& AT, €4 g SHhhmnias
PRaAKVEARERFHOEE AT ZHhESH
PkHEAREARESEMY 54.8%(17/3D), %
SBBH 22.6%(7/31), WAHEHK 6.5%(2/31), %
BN 12.9% (4/3D), BHEKE N 87. 1% (27/31),
AT, ZH EHEREAN KR 7. 5% (3/40),
12.5%(5/40) ,22. 5%(9/40) .57, 5%(23/40) , B H
RN 42.5%(17/40), WA LB ERRERIT¥
BN (7 AR P AR 21.267,0.0172),

3 i ®

AR KR, &L EH DN BEF mFH AT,
REASTARERAERTHERWEFREAR
EXMEA, KA AT, 2tk 8 HHikTTHES DN #
EFHX AT, ZkASVIKTREZS DN BRF
BRmER, MR AT, ZEASGHATRES
DN % %, HHLEARE—PHIT.

1 — MR FRARE (2t s)

@ B Fi Bl REE/FRKE PPy 3 BUN Cr REA
€759 (%) (4E) (mmHg) (& /min) (mmol/L)  (umol/L)  (mg/24h)
BILE3 DN 71(41/30) 666 1245 167+7 /1014+6*  89+6 7.140.7 171.1£11.7* 571 +11*
2RIBRA  51(31/20)  61+£5 11+4 142411/ 89.+8 8747 6.1+0.6 71.7+7.1 1146
E¥xt 40(21/19)  63%5 — 121+6/71%6 7147 5.140.3  51.1%3.7 5+2
¥ . 7 ML FE3F DN 415 2 BUBK R 40 R IE % xf L4l L g, * P<<0. 05
%2 IAHAT, $EESRERNERMEELR (0, %)
a3 ik ¢ AT, ZHBEEHK ilc3 90 A BRI
# IiL /£ ¢ DN 71 31 43.7* 40 56.3"
2 BB R 51 7 13.7 44 86.3
E¥ME 40 4 10.0 36 90.0
B M EH DN 45 2 B % M IE % % R4 HE, - P<<0.01
23 WM DN B AT, ¥4k 8 HiikFR{E A hn B 7B 8 7 b FE 57 20 5 %3 B 42 bL ¢ (mmHg; x £ 5)
48 B/ & K
E:: R %
RITH BT 1A 2 @G 6 AJE
iyl 31 167£7/101+6 15945/96+5 13746/83+5" 121+3/714£3%
» H A 40 166+6/102+5 161+£10/99%5 159£5/91£5 147+5/89£54

B, " P<<0.05,* P<<0.01; 547750 & & b ,2 P<0.05



o 428 hHEEELBERMAEE 20094610 F £ 8% £ 54  Chin J Mult Organ Dis Elderly Oct 2009 Vol 8 No 5

FHRGESE R EZR: (DEMEH DN B EH
AT, ZKBRAELL, F DR R4 7T B R ST 20 BAR T
AT, ZEA%H, HALBAFZITEEL. ORH
Ifil FE 3+ DN PR 48 568 38 20 B [ PR ¥7 3 A B B4R F
FAtEA, BIR B EGIHH ¥ BN, EREBRENEN
4 AT, 24k B SHHiABE 4 I R 30 B8 T
FATEZEDE? & A ULAR % A 3 o 4% S 4tk BEL by /8
BHK RIS AT, ZEEXMHBMNESLEER B
KEREHEB R MEEKERLE, EAREHB M
EEKEI'BOIREAI W, ok, B0 254k,
B AT, 3240k B SHuik 68 sh 1 f st BE B2 4 %
B A B FE 7 3 BH B, B T K KD B R S X X
EZE AT RERXE.

HEREEESEYTROTENLH .G EA
B SR 7E 32 B R85 8 2 AL WL BE A B, Y
L ZEAERBENE LR, BSHNORFRE
Fis MHC- I FHRAKMEE HBAHREHE,
HTBE2AMMNREAN ., KE 28R
HEHAE BERATEEAFRENEENLR, Hl
ALY, FBRERENRER A SHR> 4
BB —gBET, DN 2B /NRNEFE ALK
Em, - HERBER-NEERL-BERER
Z(RAS)  BASFEE/MRBER . Wit Fm &
FRE ERFHBRABRTLUEFIEKE B REN
B AENNER KA TR SREEENE
Ei&% . Magnusson % £ B B ZHk A HHifk
WHA B B IEE, H 7 S B0 YL RSE R
fmmslEONME. Mg ZRASHAKNEER
KRR EE T RRY HRONR R R
DAERM=EMHEEHLET, AP0 R I EH
DN BEWHE THER AT, Z& g 54&,x—4H
BRBETEZZARBRULE S FEZERY RS
#. SR FHAAEREEAR TG EFALRRG, B
S5 i 4 38 2o AR O 2 A T 5 | A T AR O T B R G UL PR
HDONERENEERKRZ —, MEEKEHELE
MBI (ACED R4 5 A B89 259, 7T 2B B 1R
FitR N RBALEMS ACET JAR ¥ F) 7T 6
FEFEMBHKMN NOURE NO WA WA A
B) . HHAEM P ACEI . fib RAS M A%
SE4F 68 o B 250N o 400 o B O L 4 R AR
ol B [ R A3 0, R N L T BB, B AR LR M h ACEL
(RAREF , BEAEHDRFEMAKE ACEI(FE
A LRI A AR B AR B RRP
LREFRSERE WEAS. BIMNKEEYERE

i 3 0 3h F7 SR K A ML B R A R
EREMEFHLRE. LFERPEAQE. (OBES
B i 3 3h 75 5 (2) REAR 2R 1 BR 5 (3) 900 o6 40 M A 2 J
LA SE R B/ NERIEAL ; (4) e 35 B ME A 15 K 99 F
K DI85 (5) B+ R & R BURME: (6 E R B
W5 (DRI AR TR AL 5 1 B B 9 I
@ BLAMPIR . 15 HRA E X TR ERTT
BT ZARETH NZ AT AT T, W8 R
B, TR B HELNERBR.

MWERER AR &, EERW: (DR EHF
DN BERHREFBRE GESHLHHRER, B
M, 8 TG I e R B M B IR BT O R B A AT,
Xk H Hyuik, BT BHET AREKFHRITH
BORHLER™T, B 3 A B BT R T
H 24 ) T B [ 9697 o S B s DR 2 PR R P 25 0 » % 4
RFEEARR, A BEREOR REEZNERE
X. (2)#%# ACEI X4yt REEREAXN A
KB E LY 0D ARE ) BB EF AR
MEHFRERFEAABTE-DERKERL, RERX
WITEET ., (DOMNREAKFHEITBRBILH, 4
FREEGR M ZEKFHTTHR AR E
FRMEN DN RESHBHRFENER,

s$EIM

[1] Liao YH, Wei YM, Wang M,et al. Autoantibodies against
AT, -receptor and alphal-adrenergic receptor in pa-
tients with hypertension. Hypertens Res, 2002, 25;
641-644,

[2] skaEd , WME,HE/, 5 W 56 M. L.
AR B H IR A, 2006, 247-262.

[3] FESH WERFER B -LEE, LR AARHRREE.
L. BB K% H AT, 2001, 311-327.

(4] ZEEBEE,TH.5 RIFONEKEET KB
YL B LA . I R B % 27, 2000, 16 313.

[5] Fu ML, Herlitz H, Schulze W, et al, Autoantibodies
against the angiotensin receptor (AT, ) in patients with
hypertension, Hypertensim, 2000, 18:945-953,

[6] Hoebeke J. Structural basis of autoimmunity against G
protein coupled membrane receptors, Int ] Cardiol,
1996, 54:103-111.

[7] Magnusson Y, Wallukat G, Waagstein F, et al, Auto-
immunity in idiopathic dilated cardiomyopathy. Char-
acterization of antibodies against the Bl-adrenoceptor
with positive chronotropic effect. Circulation, 1994,

89:2760-2767.
(FH#E 432 1)



o 432 -

WHEFESBEANMAE 2009410 A % 8% B 58  Chin ] Mult Organ Dis Elderly Oct 2009 Vol 8 No §

I BE PR T B BT 9K i 3R 5 7 B 18U R 89 i
5o 3 A R i o BB 3R L T R R i P AT, X — L
T 0 o B A > 0 %6 BP0 B X 5 A TE R0 LB B
B85 TiEx",

“ R R A 4R RO LA SE SRR 41 1Y
FE.AMECHIARENTLERNFRER LR
. ARE3HBEERSH T ONREFBOIL
MrEEZH HER.AE AR ENE N EE,
MTTTE BB B PR . T 2 568 Bk K I 9 728 B d o>
WEE B wd KB AE B AL AT BRI B TRk S
L3808 7 s 30 A6 P 9 A G i Bk 4R L 1B T A B
SR AR B T BB B K B IEH B BT 8 AT R
78 #43 i (redistribution)”,

B, EE5EE 2 AR BEEAUREOR
i BARRFAE 2 A TN XU % £ 7 A0 17 T1 PECT
A5 BB AR S o 0 U 5 ok K /N I B 9 A8 A UL 440 B O
775 IE A0 A] 3 M iR 4R R R Bk K il R AR LB e
PEBUR 18RO WU 58 2 R A 48 5 3500 LR B
BEHREEERE —F, R E E A7 W E R B
BRI B R R (SO D RERE R . FIBT SR A 8
BE R FRERBHEROINZEHFES —-EHNS
EME, Bl FARRGHED, 7T REUR B
B —AN T, B 3 — 25 0 LR A M, R KR
A MERE L

t
(1] #FELOERBEHEERZONLLIFN L E

(2]

(3]

(4]

(5]

(6]

(8]

HRXFRASURBERONREH S EIRENRA
HREDAEHARBERLERESEE S THRAXLTF O
LR SE SCRIZF IR 4D i B IR 2% 65,1999, 27
405-407,
BRZ IREBLOER. L. BAEEOR KR, 2001
27-44,
Liu P,Burns R]. Easy come, easy go:time to pause and put
thallium reverse redistribution in perspective, ] Nucl Med,
1993,34.1692-1694.,
Roclants VA, Vanoverschelde JI., Vander Borght
TM,et al. Reverse redistribution on exercise-redistri-
bution™ T1 SPECT in chronic ischemic dysfunction:
predictive of functional outcome after revasculariza-
tion? J Nucl Med, 2002,43:628-631.
Wieneke H, Zander C, Eising EG,et al. Non-invasive
characterization of cardiac microvascular disease by nu-
clear medicine using single-photon emission tomo-
graphy. Herz,1999,24.515-521.
Xiang DC, Yin JL, He JX, et al. Resting chest pain,
negative treadmill exercise electrocardiogram, and reverse
redistribution in dipyridamole myocardial perfusion scintig-
raphy might be the features of coronary artery aspasm. Clin
Cardiol ,2007,30522-526.
HWBLLER OB, % O X SEAENERRE R
FE > PUTL SPECT B4R W 447 F R EERE,
2008,6:375-376.
PRz LAY 48 L B EREARTE
ik, 2007, 294,

(L#% 428 A)

[8] AbdAlla S, Lother H, Massiery A, et al. Increased
AT, receptor heterodimers in preeclampsia mediate en-
hanced angiotensin II responsiveness. Nat Med, 2001,
7:1003-1009.

(9] BAX.BEL, MK, 4.2 WBERBEIFRAER
I PR o 7 BT B1 A M2 24K B 5 T4 6 1K BR 40 45 B
g2, e I B Jk 7 L 2006, 34407-34410.

L10]

(1]

Dzau V], Bemstein K, Clermajer D, et al, The rele-
vance of tissue angiotensin-converting enzyme: mani-
festations in mechanistic and endpoint data, Am ]
Cardiol, 2001, 88 (Suppl).S1-S20.

Hou FF, Zhang X, Zhang GH, et al. Efficacy and
safety of benazepril for advanced chronic renal insuffi-

ciency. N Engl ] Med, 2006, 354 131-140.



