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A B AR IxleA IxqA] 784
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A LA A FL FAHA A ¥

Qaltgts olsush vishstnd, AgdedPa
HEY - 5|35 - dE= - UM - HYS - A
M - AR - AT - ST 0B - BTk
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8 F:dduE 93 Fuyd 2 8jdaEyd v A4E SAeA XA AdEA
AAA e Gy A T HA Q8 ABF A [angiotensin-converting enzyme (ACE)]
AR Ao o8 FEE LEtE 2ark YAk 28y olE #AAA AL £
Za &E37F ACE #34A 3 o8] e wexe 43 FEH
AA %L AAo|th B AFeAME HFnEA WY A B A IR vl 84 A
Ao il A g7e ACE 437 34 S HAste AR edld 84 43Ae] dein
ZaER7}y Z42e] ACE /34 vhEAdd mat Xo|7t glexE A5t vk

B dxdige Aedadd A3 ydstAY dds 4 F dd 500 mg °d
o] el Fuhg vjgmwyg WA AEE B3 F 2 AT Tl F 7089 #4E A
o2 A ATE ANYsAct ALY FE8H ALAR losartans ATFAE AHEH 1
F7+4 50 mg, 12F%E 2457bA) 100 mglo & F#Hste] FASHA 4F HAOE FA I
stk

2 2 g8 708N A losartan Fof Hel] vl 125 F B 24F F £57] el o]
71 84, 3 5UY 5L A #FHasgth A FH2HEA SAANE 12
F Fo foldA Rastden, 83 IETE 7|HRd HF 125 T ogl=
Yelgida, 83 azoleldel #o% Aol AT 2447 a9 wjdFL losartan Fo
F 1259 243N QoA HzsFen, ZdolEld A& 12F Fo Wil glsle
v, 245 F fo8iA 2293, 24A70 SUES widEE dogle wag Holx gith
Losartan $¢ & 12%F 4 245 2] 24417 axhw wjdsk 24 AEE Fode aohd )
A7 o8 %o AABAE HAY Losartan T4 12F T 30% o4 d¥n A &
B}E Bl xS HHEF (N=50)22 A3}t H8ke-i (N=20)3 vl #2438 A} losar-
tan T4 <, ¥93 8434 8H AZdolEd, 2Elm 2443k a9d widHde fo¢
Zol7b gldev, 125 9 24F ¥ %7 Y, BT TG WFoA oA wskrh
24A17 gyl wid e 125 F wkgolA foshAl wgten 24F Fom whgTolA we
Agg BYor) o Frhe BATHoR e Aole AUt E ACE FHAH 2
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A% BAANN FAeEA 5 EA ABAE

slod, olg A eE FEA ZH

§

2 o
oo X,
o o pgh

M =

(renin-angiotensin system)

= AdEe] &4 g A Fast 438 = A
o7 g#A At} oF A€l I (angiotensin
M+ Hd-dA 2wl Aol Fa wiad #ek of
o} ZFEs o FEARA A% g AATA A
&4 2 Ao Fad gue g

StA) o |l Al =84 Z3A (angiotensin II recep-

tor antagonist)¥ FATFI NG TH HxHolA
o A8 AMEF F A d=2HE  (aldoste-
rone) #HIE FZA7E AW 1o 2HE&& o
Aggozn HAYE W3 245 vehdoh o] oA
= AR HF (angiotensin-converting
enzyme, ACE) 9AlAletE 28] gxedlalz oz
L gAY S AT ¥

715 ZHE vehile, kinin WA &
Fethe FolA 2871H e Ael7 9\*‘:}2)
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qAAE QRN 1) Y BRI
Fahis W bAoA FEA AeAE A ewa
mel ¥F wwe] #Aglel 2Au FHeuA I F
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2A GEEAE vehy) 9B B4 A¥RF @
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Ak olelg AT A GRS WAL F8
;f'—'l
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T ACE fxizte] Ao dig
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& Zae}t A7F BE a4V ACE #3# DD
AP A= oA #3d v DY I {44
AWM= ramiprilel {7 d&e] UUTIL F% 06}%’3}.
Ruggenenti 59& &z} stato = ACE
Aol GaFo] gUAAT FA A A= DD FrHzt
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WMy 7 2 AV BE L oA Edviu
gk olHE e AFE dF HiuHJeu of
XWW Tlel= HgREAd 94 AFE FRE o
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TAF AIHAl a9 wjd o] 35 500 mg ©]4o]
o ¥3 zgolelde] 3.0 mg/dl =9l #AE ¥
i =

vy AFEe Fdoteld A&l 20-70 mL/
min/1.73m*e1 A4 A7 A oA 3749 B 30
% o] WakE Jepd A4Sz Fo3an?.

1id ol H¥E# Fgho] ARAY dA IdHA 3
A4 B3o] e &) AR n¥EGed 44 1
st #Eol gl #xl Ao FFE vAE <k
g, add uiMde HJEgg F= FE
e #xl, 6719 oo WY

3

A7 71Fd q2e B F 2 Q7o 9% 70
qE Bt AEH ATE ATk
7Y AR AFE 0F2 Astn 7]E ¥Y, AR
4, 8% (757 8, o9 "o, HE w49 2
AHrEE, 7€ 9B Ro BYS zAlEYeH, A
AL, gut gEAL g & AAL 2443 8 A
AL, ACE 338 &4 5§ Aot 0F #4E
A ARY 125714+ losartan 50 mgs Fo3 7,
125 ol¥HEE losartan® 100 mgo R %3ty
4FAA FH BAAA Y, Lk HAAAL At
s}EtAAL 24A17F sy b 5o wEE B
Rt FAAe & n¥ Y FAZ g FYA (calcium
antagonist)& H| £33 ACE 9AAY <kxlgelal
F&A AFgAE TR WHol e AfE I
2% 47 ol A7) GAY FAE FAT F AP
At AA i A G AR7IE B losar-
tan °]¢e] thE A e FEA Fd3dAY ACE
AAA 2 Zg A3 HE BAE FIgoen, o
2 Ad9 & 18 FAE ALt BEF F57)
#glo] 125 mmHg, °]¢7] d<gtol 75 mmHg7t =
=& sgth E3 losartan o 12F ¥ 30% o)A
of iy 7hA EARE e ALE wheToer 4
st vRbgT I A4 ® HAM &Rl Abolrt gl

o
A oRg va BAsary.

2. ey

1) DNA &

2R 2x¥A 5 mLE EDTAV &&
H ANEF] Y1 FHYETF &3] 4FA (RBC lysis
buffer)2 &33}d 3,000 rpmolx] 1587 A&
3 & WgF =& FE393, DNA extraction kit
(Promega Co, Madison, WI, USA)E o]|&3}d
genomic DNAE F&314u}.

2) SEHMEE B4

ACE 4z oA F3A49k8 (polymerase
chain reaction, PCR)& °]-&3l A3ttt S8
Hr-ge F71Mgoe] Z+zt sense primer 5 -CTGG-
AGACCACTCCCATCCTTCT-3’, antisense prim-
er 5'-TGGGACCACAGCGCCCGCCACTAC-3’
(ACEnNY ol &3ttt FHFAHNEL
DNA 05 pgoll, 40 pM primer, 3 mM MgCl, 10
mM Tris HCl (pH 83), 50 mM KCl, 0.5 mM
dNTPs, 1 U Taq polymeraseE &3sld & RaE
50 uLZ 34Act SEAAE FHL 94T 108
3t denaturation A7l ¥, ZkZb 94°C 1%, 58T 1%,
72T 2% #AEL 308 wEI} F 2Tl TR
% extensions 3Ath 13 FFAHE F ACE
frAzl¥ge] DDY o2 BFE e TS
9] Eol®E Fol7] Y3 insertion specific se-
quence §-91olA 1%t primerE ARSI 2% F
A ATt 23k FEAANEo) A
primer (ACE2)9 971492 Z+Z} sense primer 5'-
TGGGACCACAGCGCCCGCCACTAC-3’, antisense
primer 5 -TCGCCAGCCCTCCCATGCCCATAA-
3ol A 22 FRAN LSS DNA 05 pgel,
40 pM primer, 3 mM MgCl;, 10 mM Tris HCI
(pH 8.3), 50 mM KCl, 05 mM dNTPs, 1 U Taqg
polymerase® E#sle F FIF 50 ylLE 3l A
CTolA 587 denaturation A1Z1 &, Z+zb 94°C 30%,
67C 45=, 72C 2%9 #4& 303 wE3 & 72T
oA 7TEZr #HE extensiond ATk

3) HMJIgE ¥ REX HH

FEAHSo] B AAE= 2% agarose gelollA
A719EE Agsidch A4S dxk 490 bp
# Ao DNA band”’} @€ A9E 1 alle, 190 bp¥
Ao #ZY A$E D alle® BAsIA, oo wat §

primer&
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—AF 9 11%1:ACE $47 thagol v aasel v e —

A48 A4etdth D allewt wolt 9+ DD #

A28 1 allet Mol ZAS= I fFAAd, D I
alle7} “EAlel e "a‘p-h ID fFrAaAgoR -.stl'
2c}t (Fig. 1). DD $3x48eg BEig A4 g

insertion specific sequence°ﬂ Eo|§ primeris AH&
gto] 23k FHAANEE A “331-939_“’] 335 bpe
DNA band (I alle)7} Kol 74 ID FHAHC R
band7} vHERL}A) ?11;'— 5ol DD fFaAg oz A
58Tt (Fig. 2 )02,

3. 8A ¥ B4

RE AR ¥4 BAe Mg HHFYH A =
13 SPSS package version 1008 o]&&l¢len,

490 bp —

190 bp —

MM n s} DD

Fig. 1. Agarose gel electrophoresis of PCR pro-
duct with ACEl primers. MM : molecular
weight marker, II:insertion homozygote,
ID : heterozygote, DD : deletion homozy-
gote.

335 bp—

MM D DD

Fig. 2. Agarose gel electrophoresis of PCR pro-
duct with ACE: primers. MM @ molecular
weight marker, ID : heterozygote, DD : de-
letion homozygote, no band.

losartan o] 3o 24417 qxhy) wjAdEk Ao}
By Aag "t Fo Rsk: HAE] SlaAs
paired Student t-test® Al&&tirh whEwt#t Mgk
Su7ke] M= Student t-test, Chi-square test@
#1538kt ACE gene genotypeol uwh J=<
E4e] zteli= analysis of variance (ANOVA)e}
Kruskall-Wallis test& Al8)sle] &2]ahg]om, p?k
o] 0.05 ulukgl ZA$-o]l FAHORE Folft o
Hretgla, BRE Ave] e Wit EEAae Efl
ateich.

| L
1. CHaExRel oy 853

1‘5" Aol Felgt did A= F T0WoER, Hat

He 478'*'124*‘“0]9&‘3':4 b 249 (34.3%), <
2} 4678 (65.7%)°1tt. AR R= IgA AET
(IgA nephropathy)el 24‘?3 (34.3%) 2.5 7} wekar,
ubd AF7A 41 (membranous glomerulonephritis)
o] 79 (10.0%), T4 84 AbrAZ3E (focal
segmental glomerulosclerosis)e] 394, &4 ARt
#4149 (membranoproliferative glomerulonephritis)
o] 14, 18]x g AFPAAY (chronic glomerulo-
nephritis)®] &2-& Houb 2APALE AldstA] o
2 #@A7F 359 elqdr} (Table 1).

2. Losartan §0 ¥ 8¢t EHiix Hid 2
Mty X|Ee| wE
4t $ab 70"l Al losartanS FoidtHaA 327

Table 1. Clinical Characteristics of Study Sub-

jects
No. of patients (M : F) 70 (24 :46)
Age (vears) 478+124

Etiology of CRD
IgA nephropathy

No. of patients (%)
24 (34.3%)

Membranous 7 (10.0%)
glomerulonephritis

FSGS 3 ( 4.3%)

MPGN 1 ( 1.4%)

Unknown 35 (50.0%)

Data are expressed as mean £ 5D

M > male, F:female, CRD : chronic renal disease,
MPGN : membranoproliferative  glomerulonephritis,
FSGS © focal segmental glomerulosclerosis
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#E&Y A, £%F7] 4L J|AA 1359L164
mmHgol A 12% % 1195+150 mmHg, 281 24
# Zo 1190+157 mmHg® 9o QA a8k
or (p<0.05), °olgr] UGS 71AA 888100
mmHgel Al 125 % 774+88 mmHg, 281 24%
FoE 75.8+8.2 mmHg® 984 Z23IUd (p<
0.05). Hd FHULE 71AX 1045+10.3 mmHgol
A 125 % 915194 mmHg, 2181 24F Fol&=
902192 mmHgZ 9JQUA ZrasPT (p<0.05).
g3 YEE, #E, 8434 183 AHoEYEE lo-
sartan Folo] W& WIr} AT A Fgw gA)
Fof 717k W& WEr) flon 83 gEe 7
AA ol W3] losartan T 125 3o 2sle F7}
274¢ JveElld (p<0.05). 83 ZY2HE7 33
AR kg 7] A x)ol] H]E] losartan Fof 125 9 24
Fo oA FadFen (p<0.05), EF 8
247 Folle FoAdA FA2% 27L& mHTl (p<
0.05). A#olEld H A& (creatinine clearance)?| 7]
AAE 6291267 mL/min/1.73m’e]¥% oM, 125 F
¥ 63.0+27.8 mL/min/1.73m’2 ¥} o,
245 Fo¥ 579223 mL/min/1.73m*2 2] o] LAl
ZAaATH (p<0.05). 24417 s ok wjd e 7] A
% 2243+1554 mgoll Al 125 2 24F Fo 7z

AN o

0

1473+1,337 mg % 1,187£1582 mgo & #23
& 235 YERATE (p<0.05) (Table 2).

AT AIE FAle] 24402 ek widake) 125
2 24F F 247 gk wjd e 7 Alo]g
AL dolrr] Yl deIAES APF d, 7]
A 24XN7 e wjd o] BEFE losartan Foof
ol ad widwe] Ayt W ABAAE 2A
o} (p<0.05) (Fig. 3).

i

REg2 509 (&3 159, HxF 3BH), vjukeTe
. 42 119%)elR e, 71A ARl A
kel HREGT A kTR R 3l
€ AYstae FF ol I 2 HAR &
23k zol= YURUTt (Table 3). Mg =%
& AT AFA] 1342%165 mmHgolA 125
< 1165*12.2 mmHg, 12|31 245 % 11581122
mmHg= 1258} 245 25 B|gkg7el Hls} o og)
Al vigkd WA (p<0.05), o197 RS dE T
frolgt Aozt gl v FE FAYL 7
A A Aol 103.6%=11.1 mmHgolA 125 3 8.7+
87 mmHgZ, losartan ¥¢ ¥ H]HFST (96598
mmHg)el B3] A @A FAHA2L (p<

Table 2. Clinical and Biochemical Changes During Losartan Treatment

Baseline 12 weeks 24 weeks
SBP (mmHg) 1359*16.4 119.5%15.0° 119.0% 157
DBP (mmHg) 88.8+10.0 77.4+88" 75.8+82"
MAP (mmHg) 1045*10.3 91.5+£94" 90.2+92"
Sodium (mEq/L) 140.4£1.9 140.3%£2.6 1394%£25
Potassium (mEq/L) 43105 4.4+0.6 4.3%06
BUN (mg/dL) 20.1+89 21.4%110.3 208*8.6
Creatinine (mg/dL) 1.5%0.6 15%06 1.5%0.6
Protein (g/dL) 6.710.6 70+14 6.810.6
Albumin (g/dL) 39+04 40+04" 3.9+05
Cholesterol (mg/dL) 2153%+429 191.2+31.1° 183.9+30.3"
Triglyceride (mg/dL) 231.8+189.9 174.1+101.6 182.9+134.2"
Uric acid (mg/dL) 66+19 65+19 63+1.8
Urine sodium (mEq/day) 176.7£70.1 184.3+59.7 176.0t68.4
Urine potassium (mEq/day) 59.3%22.7 565%22.4 56.3120.2
Urine protein (mg/day) 22431554 1,473+1,337" 1,187+1,582"
Cer (mL/min/1.73m") 62.9+26.7 62.3128.1 579+%22.3"

Data are expressed as mean*SD

SBP : systolic blood pressure, DBP : diastolic blood pressure, MAP : mean arterial blood pressure, Ccr: cre-

atinine clearance, “p<0.05 vs. baseline
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5 2000 2=0.318, p<0.05 & 2000 2=0.228, p<0.05
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Fig. 3. Correlation between baseline proteinuria and changes in 24 hr urinary protein
excretion after 12 weeks (A) and 24 weeks (B) of losartan treatment.

Table 3. Comparison of Changes in Clinical, Biochemical and Urinary Parameters During Treatment
between Responders and Nonresponders

Responder Nonresponder

Baseline 12 weeks 24 week Baseline 12 weeks 24 weeks
SBP (mmHg) 134.2+165 1165+122"  1158*12.2 1400t157 1273*£190 1299=*211
DBP (mmHg) 83.3+10.8 76.3%9.0 757184 0276 80576 76.3+7.7
MAP (mmHg) 103.6*11.1 89.7+87 89.0+8.6 1065185 96.5%9.8 94.2+104
Sodium (mEq/L) 1402%1.8 140.0+2.4 139.5%£2.3 141.0*19 140.8+3.1 138.1£3.0
Potassium (mEq/L) 43+04 4406 42+05 4405 - 46*06 46*0.8
BUN (mg/dL) 19.1£89 20.2%+99 19.8£83 225188 246108  24.0*9.1
Creatinine (mg/dL) 14+06 1506 1.4:£06" 17207 1.7+06 1.8£05
Total protein (g/dL) 6.8106 6.9+0.6 69705 6.6%0.6 72%25 65107
Albumin (g/dL) 39%+04 40%£0.4 39+04 39104 39*+04 3.8*06
Cholesterol (mg/dL) 2140t 465 190.7+32.1 184.0*31.8 21871332 1925*289 1838+26.1
Triglyceride (mg/dL) 199541509 1742+1044 175411126  3083%2485 1936+1039 2104+180.1
Uric acid (mg/dL) 6319 63720 6119 74*T16 72+14 7113

Urine sodium (mEqg/day) 181.6£47.7 176.4+59.9 176.1£69.2 1647578 20621548 1823*70.7
Urine potassium (mEg/day) 59.3*21.5 57.7+215 5821235 59.2+26.1 53.7+180  56.7x23.0

Urine protein (mg/day) 22241613  1,147£1,055° 1044+1584  2201+1434 2283+1624 163511543
A Urine protein (mg/day) -1,076+934" -1,170=986" -3+586 -601+601
A Urine protein (%) -51+24 -58+£32" -1£23 -29+25
Cer (mL/min/1.73m") 64.7£26.7 63.9130.2 60.9£225 56.9%26.8 56.91£19.2 483+ 20.1

Data are expressed as mean+SD

SBP : systolic blood pressure, DBP : diastolic blood pressure, MAP > mean arterial blood pressure, Ccr: cre-
atinine clearance

"p<0.05 vs. nonresponder at same time period

0.05), 245 Fole St Tl & Aojrt gidTh mg/dL, p<0.05, 245 6.1+1.9 mg/dL vs. 7.1%£1.3

g3 FAgolElWe TR vikSFAAN T2 A mg/dL, p<0.05). ey 3 o 457 Sdx
g Bl 245 F Nkl A oAl = HE, FAX, o8y Adoted HAig2 Xg W
o (1.4+0.6 mg/dL vs. 1.8=0.5 mg/dL, p<0.05), L3 HHEST Alololl {23 =olrt §ldT) (Ta-
HA e TIAR S A7 24F F HESFoA] 99 ble 3).

Al gt (71AA; 63719 mg/dl vs., 74116 Losartan o] #e] 241z oo wjdafe Wb
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ToAME 222411613 mg, BIWHSwrolA 2,201+
1,434 mg#& 71" A= o7t glenyt 125 & uk
SEoNA 114711055 mgR  H§FSFo] 2,288+
1624 mgoll vls] 2SSlA AT (p<0.05). 24412
S uidH ZAAYE 1257 2 24F T HSToA]
Zv7y -1,07617934 mg (-51+24%), ~-1,1701986 mg
(58 +32%)2 Hwk&-e] -31586 mg (-1+23%),
-601+601 mg (-29+25%)° HId] #<stA wAdth
(p<0.05) (Table 3).

4. ACE #uZHg0 ME 2ay &3

ACE $3dx82 I3 269 (&= 84, 44 184),
IDE 384W (A 159, o=} 23%), 283 DD¥o] 6
% (g7 19, 9z} 53)o] i)

1A AE FA 57 84 1Y 1369+17.3
mmHg, ID& 1348*+16.3 mmHg, 231 DDA
1383+17.2 mmHg® A I Atolol] zlol7} glglew,
o]¢t7] d<gtE II% 88.3%+100 mmHg, IDE 884=%
94 mmHg, 283 DD¥lA 93.3*13.7 mmHg=
Al Ezbel] §2od zpolE HolA ¥sith HF FEet
2 0¥ 1065+10.3 mmHg, ID¥ 103.8%+9.2 mmHg,
283 DDEOIA 1100151 mmHg® A w7kl
oefgleE Aol Atk HWAME HAMY 8% JEE,
ZHE, 8444 Adoleld, Fd, 4R Fe2H
g, AW, a8z AL Al F Aleldl el 2
o7} itk

1A Adoteld H42&L ¥ 605%265 ml/
min/1.73m% ID¥ 61.8+257 mlL/min/1.73m’ 1%
3 DD¥IA 80.9+289 mL/min/1.73m°& A w3t
of BAEY Aeole gl 24417 89 wjd gL
1% 2,133+1,375 mg, ID¥ 2,370£1,729 mg, 1
I DD¥E 192121203 mgl & A F3re] FiF 2
o|& HolA] gstrh

5. ACE ®%XIH0| [E losartan? F0{ &1}

AT AlF A, 128 9 245 3 5] 89 o)
@7 "o, 18 HE SHEL A 2 Aleldl 29
A= #ol7t flAch

Losartan 59 & A & EFolA 24A7F 2ok
i e Zastasd, 714 AR vlE] 125 F
= O+ -621 mg (-34%), IDT -857 mg (-36%),
o83 DDA E -854 mg (-50%) ZAstgen,

ACE genotype

D DD
0 T 1 '

2.
§§ ~200+
<o
5 £ 400
c o
=09 -600r
s®
g g -800
25 -1000}
50
L& _ L
= 1200 12 weeks

1400 [ 24 weeks

Fig. 4. Mean reduction in 24 hr urinary protein
excretion according to ACE genotypes.

Table 4. Distribution of Responders and Non-
responders according to ACE Geno-

types
I ID DD
Responder (%) 20 (76.9) 26 (684) 4 (66.7)
Nonresponder (%) 6 (23.1) 12 (316) 2 (33.3)
Total 26 38 6

24% Zo| & 11T -870 mg (-46%), IDE -1,188 mg
(-53%), ¥ 3 DDEAME -778 mg (-40%) T
AT 2447 agd widF FAGE Al Afold)
EAEH o2 fogle Aot fUdvh (Fig. 4). Lo
sartan ¥ F FAFolEld HAE& W3 A= VA
AAe] w8 125 Fo I7 -1.0 mL/min/1.73m% ID
# -06 mL/min/1.73m°, 2182 DD¥ -29 mL/
min/1.73m’e]1 2.1, 245 FelE IF 11 ml/min/
1.73m% ID# 17 mL/min/1.73m’°, Z8]2 DD 58
mL/min/1.73m° 2.2 A T Alold] EASH oz o9
Qe Aole Y ACE #AAR wE wkg-7 3}
vRkgare] EXE BAS Ay A A3 o
WS- 3 mjEkgFol BE¥olE #93% ztolrt giudk
(Table 4).

a &

HAd-AA2dA AE AU 2o 49 e =
date 93 shed], dido] HALMAI A (angi-
otensinogen)®l] ZH-&3}e] decapeptided! ¢HA] 2B I
& AAElL, gdAedM [& Xedd AY Bl
98] octapeptide?] Ao ®al 112 ARATY Y ¢t
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fo fo
SR}
o

E

)
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The Effect of ACE Gene Polymophism
on the Antiproteinuric Effect of
Angiotensin II Receptor Antagonist in
Patients with Non-diabetic Chronic
Renal Disease

Hoon Young Choi, M.D., Zhong-Gao Xu, M.D.
Hyun Wook Kim, M.D., Hyun Jin Kim, M.D.
Heung Jong Kim, M.D., Beom Seok Kim, M.D.
Hyeong Cheon Park, M.D.

Shin Wook Kang, M.D., Kyu Hun Choi, M.D.
Sung Kyu Ha, M.D., Ho Yung Lee, M.D.
and Dae Suk Han, M.D.

Department of Internal Medicine, Institute of
Kidney Disease, College of Medicine,
Yonsei University, Seoul, Korea

Background : Angiotensin II, a potent vasocon-
strictor, plays a key role in renal injury and in the
progression of chronic renal disease of diverse
causes. In every organ system, the biologic effects
of angiotensin Il are mediated through its interaction
with specific receptors on cell membranes. Angioten-
sin II receptor antagonist specifically inhibits angio-
tensin [[-mediated physiologic responses such as
systemic and renal vasoconstriction, sodium reab-
sorption by renal proximal tubule, and stimulation of
aldosterone and adrenergic hormone release by the
adrenal gland. It has been reported that losartan,
angiotensin II receptor antagonist, has a significant
antiproteinuric effect in patients with diabetic and
non-diabetic renal disease. This study was carried
out to investigate the effect of angiotensin-convert-
ing enzyme {(ACE) gene polymorphism on the renal
response to angiotensin I receptor antagonist in
non—diabetic proteinuric chronic renal patients.

Methods : Seventy patients with non-diabetic
chronic renal disease with urinary protein excretion
greater than 500 mg/day were enrolled in this pro-
spective study. Subjects were given losartan 50 mg
o.d. for the first 12 weeks, and then were given to
100 mg o.d. for another 12 weeks.

Results : Twelve weeks and twenty-four weeks
later, blood pressure, urinary protein excretion, total
cholesterol, and triglyceride decreased significantly
compared with baseline values. There was a signifi-
cant correlation between the levels of baseline uri-
nary protein excretion and the magnitudes of the
reduction of urinary protein excretion after treatment

with losartan. Baseline blood pressure, BUN, serum
creatinine, and urinary protein excretion were not
different in the responder group (patients with more
than 30% reduction of urinary protein excretion after
losartan treatment) compared with the nonresponder
group. Systolic blood pressure and mean arterial
pressure in the responder group were significantly
lower than the nonresponder group after twelve and
twenty-four weeks. Urinary protein eXcretion in the
responder group was significantly lower than the
nonresponder group after twelve weeks. When the
patients were divided into three groups according to
ACE gene polymorphism, II, ID and DD, there were
no significant differences in the blood pressure
change, reduction of urinary protein excretion fol-
lowing losartan treatment and distributions of re-
sponder among three groups.

Conclusion : Our results suggest that angiotensin
II receptor antagonist, losartan, significantly reduced
blood pressure and proteinuria in patients with non-
diabetic chronic renal disease. The magnitude of
antiproteinuric effect of losartan was not influenced
by ACE gene polymorphism. However, further stud-
ies with large number of patients are required to
confirm the issues regarding the ACE gene polymor-
phism and the antiproteinuric effects of angiotensin
I receptor antagonist in non-diabetic chronic renal
disease. (Korean J Nephrol 2004;23(1):46-56)

Key Words : Angiotensin Il receptor antagonist,
Antiproteinuric effect, Angiotensin—
converting enzyme gene polymor-
phism, Non-diabetic chronic renal
disease
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