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Purpose : We examined the effect of the angiotensin II receptor antagonist (ARB), irbesartan (Irb), on urinary
markers in hypertensive patients.

Subjects and methods : We evaluated 87 patients in a 12-month prospective study : Group 1) 33 patients who
were newly administered Irb (100 mg) ; Group 2) 33 patients who were switched to Irb ; and Group 3) 21
patients who did not undergo change to pre-existing Irb administration. Height, weight, systolic and diastolic blood
pressure, clinical parameters, urine protein : creatinine ratio (UPC), and urinary markers (liver-type fatty acid
binding protein (L-FABP), N-acetyl- 3-d-glucosaminidase, o;-microglobulin, and /3,-microglobulin) were mea-
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sured at the baseline and at 12, 24, and 48 weeks. We examined changes in the clinical parameters, UPC, and uri-
nary markers from the baseline.

Results : A tendency toward hypotension was observed in all groups (group newly administered Irb, group
switched to Irb, and group without changes to Irb), but the difference was not statistically significant. Urinary
L-FABP concentration (ftg/g * Cr) decreased from 13.2—8.9 and13.2 —10.2 at 24 and48 weeks, respectively,
after administration (p<<0.01) in the group newly administered Irb, from 19.5 —> 10.1 at 48 weeks after adminis-
tration (p<<0.01) in the switched group, and from 9.6 —8.3, 8.1, and 6.2 (p<<0.01) in the group without changes
to Irb. Changes in the Irb-administered groups were readily apparent. UPC decreased in the Irb-administered
groups (p<<0.05), but there were no significant differences in the other urinary markers. Changes in urinary
L-FABP and UPC were positively correlated in all cases of the Irb-administered groups (r=0.25~0.57, p<0.05),
but were not positively correlated in the group without changes to Irb administration. The change in UPC was posi-
tively correlated with changes in systolic and diastolic blood pressure in all cases (r=0.23~0.57, p<0.05).
Conclusion - It was concluded that the urinary L-FABP level, blood pressure, and UPC of hypertensive patients
should be managed in daily practice using an ARB, including Irb.
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MNESEFNZ, FEZEERS Nz 1008109 5 12 A HRRE
ZWIEETE 7 87 W (B 52, 2l 35 4, V¥ 60.0£16.5
%) T, RIGHEEMUERERG 23 33 7, fth ARB 2> 5 A )L
W NGO & ZTREGIDI 3360 (A v Ty 116, N
VNG 1L, ANAFIE 46l T4
Bil, gLy v 3, £ VRPN Y ) ) EEZ EF bR
Do TEGIDI 21 Gl (A v T8 v 84, Ny T
B, ZANAFLEY Y 3H, TAIHILY Y 3H)THo,
ARBHE R DA N RP LY o EEIE 100mg TH > 7z,
Lo 5k, KRE, SRIGEIINE (SBP), AfkHkaR
[ (DBP), ##, Alb, AST, ALT, JRf#&, BUN, Cr,
Na, K, Cl, Ca, IP, T-Cho, HDL-C, LDL-C, Ifil },
HbAlc, RBC, Hb, Ht, WBC, Plt, RIifr& L CIRERA/
Cr ffa%ifiti, R L-FABP, IRt NAG, R a,-MG, R 8-
MG, R Na, IR¥ K, IRIZERE, R Cr, K¥ BUN @
ik % Table 12”9, BEER, K- MWK - BAARAT
FRBHTHREREEZRO R o1,

2. BERIHOINEER S L OIRRIIE DO#E

BRI O BEN LU 1, SBP I3HTRIEET 129.6, 124.6,
122.6, 123.4mmHg, Y] b & ZAHET 133.3, 136.3, 131.7,
136.6mmHg, Y D% Z 7% LT 141.2, 137.6, 133.9,
135.8mmHg & 3 #f & AR MEM 2 23§ bt A A A
R D7 (p=0.11~1.0), %7z DBP DFENELENIL, #r
BT 76.2, 75.0, 722, 749mmHg, Y hFZHET 77.2,
81.0, 79.3, 80.0mmHg, YJ Y # 2 7% L #ET 83.2, 79.6,
76.7, 79.4mmHg & 3WF L D HRELZR DO Lo % (p=
0.09~1.0) (Fig. 1a,b),

3. [Rh L-FABP DO##5

IGEHER I, BIEIEEIE 13.2, 12.2, 8.9, 10.2ug/g * Cr
ERGETICH L TG 24 5 - 48 IR THELRET (p<
0.01) 2580, YIHBFZ#IE 195 167, 13.7, 10.1ug/g +
Cr & GHTIC L TG 48 B THEZE T (p<0.01) %
B, YD B2 LEET9.6, 83, 8.1, 6.2ug/g- Cr L
HHNZH L TIXRTOMERTHEERET (p<0.01) 2 %
nZzn#EH 1= (Fig.2),

4. BERB~Y—H—DHR

1) REB/Cr 8 E

EEEEEN T, BIBARIZ 0.62, 0.38, 0.27, 0.24g/g* Cr
ESMER TR EANC I L THERET 2589 (p<0.01),
Yl & Z B3 077, 074, 0.54, 0.68g/g + Cr & &5miIClk



ARRHE {44

Table.

Clinical background

107

Group newl . Group without
(nTgtg'n administered )I/rb SW'E%hidS%SOUP changes toIrb
(n=33) (n=21)

Male : female 52:35 19 : 14 20:13 14:7
Age (years) 60.0+16.5 54.5+20.7 62.5+15.1 64.6+8.5
SBP (mmHg) 134.5+9.7 129.6+5.1 133.3+5.9 141.2+11.4
DBP (mmHg) 78.3+14.2 76.2+16.1 77.2+13.4 83.2+11.4
Tp (mg/dL) 7.2+0.5 7.2+0.6 7.1+0.5 7.2+0.5
Alb (mg/dL) 4.1+0.4 4.1+0.4 4.1+0.4 4.2+0.4
AST (U/L) 21.7+7.5 20.4+5.6 22.2+7.2 22.9+10.1
ALT (U/L) 19.8+12.0 16.5+5.8 20.8+13.7 23.6+15.3
UA (mg/dL) 5.9+1.5 57+1.5 6.2+1.6 6.0+1.4
BUN (mg/dL) 19.3+8.5 17.7£7.3 21.2+10.3 18.9+6.6
Cr (mg/dL) 1.08+0.6 1.02+0.41 1.16+0.7 1.06+0.61
Na (mEg/L) 140.3+1.9 139.742.2 140.8+1.6 140.3+1.6
K (mEg/L) 4.3+0.5 4.2+0.5 4.2+0.5 4.4+0.4
Cl (mEq/L) 105.5+2.8 104.8+3.4 106.2+2.1 105.6+2.4
Ca (mg/dL) 9.1+0.4 9.1+0.4 9.1+0.4 9.2+0.5
P (mg/dL) 3.1+0.6 3.2+0.5 3.1+£0.6 3.1£0.6
T-Cho (mg/dL) 194.8+33.4 199.5+34.4 194.2+30.9 188.6+35.8
HDL-C (mg/dL) 55.4+15.8 54.5+13.2 56.9+16.5 54.6+18.9
LDL-C (mg/dL) 112.3+26.6 117.0£24.7 108.8+28.2 110.6+27.1
HbA1c (%) 5.7+0.5 5.6+0.4 5.8+0.6 5.940.4
RBC (x10%uL) 443.2+60.0 446.3+64.8 436.6+59.1 448.5+55.3
Hb (g/dL) 13.5+1.8 13.5+1.8 13.2+1.7 13.8+1.8
Ht (%) 40.0%4.8 39.9+5.1 39.4+4.7 41.0%4.6
WBC (/uL) 5,884.2+1,736.3  5,912.1+1,503.3 5,646.3+1,925.1 6,214.3+1,791.4
Plt (x10%/uL) 20.2+4.9 20.2+4.8 20.2+5.7 20.2+3.7
Urinary protein/Cr (g/g - Cr) 0.62+1.21 0.60+1.09 0.77+1.49 0.4+0.9
Urinary L-FABP (ug/g * Cr) 14.8427.2 13.4+24.1 19.5+34.6 9.6+16.2
Urinary NAG (U/L) 7.1£5.7 8.4+7.0 6.9+5.4 5.4+2.6
Urinarya;-MG (mg/L) 10.1+11.1 10.5+8.9 10.3+12.1 9.3+13.0

Urinary B,-MG (ug/L)

1,639.6+5,150.0

1,023.3+£2,647.4

2,560.4+7,195.9

1,161.2+4,209.2
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Fig. 1. Transitions of systolic and diastolic blood pressure
a : Transition of SBP in the treatment groups, b : Transition of DBP in the treatment groups
SBP : systolic blood pressure, DBP : diastolic blood pressure, Dark grey line : group newly administered Irb, Light grey line :
switched group, White line : group without changes to Irb
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Fig. 2. Trends of urinary L-FABP in the treatment groups
# 1 p<0.05, Dark grey box : group newly administered Irb, Light
grey box : switched group, White box : group without changes to
Irb
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L TG 24 B THERIKT 2589 (p<0.05), #4548 i
BRI 2018 T bfEH AN A B RO ko7 (p
=0.53), YIh & Z 7% LEEZ 039, 034, 0.33, 0.32g/g* Cr
&, FHIERE & S IR MEm 2R § 25E A E B L R
B (p=0.19~1.0) (Fig.3a),

2) lR¥ NAG

BTN CIX, BiBIREIE 8.3, 5.6, 5.8, 53U/L, Ylh#%F
ZHE1X 6.9, 74, 7.0, 7.7U/L, YD 272 LEEIE 54, 6.0,
6.3, 6.2U/L LI FINAEREZ RO 2D o % (p=0.09~
1.0) (Fig. 3b)

3) k¥ a,-MG

BRI TIE, BIAEEZ 10.2, 10.1, 8.43, 7.15mg/L &
BHERCERGATICH L TG 24 BBRICHE KT 238
% (p<0.01) b 48 W ITE W THEFANEEZIZRD
o7 (p=0.06), YD #ZEIZ 103, 11.3, 11.6, 11.3mg/
L, UID&FZ % LEIX93, 89, 79, 7.7mg/L & HEZIKT
ZiRe ko 7z (Fig. 3¢),

4) k¥ B,-MG

EERE T, FEEEE 1,052.7, 1,593.5, 1,060.3, 1,004.8
ug/L, Y0¥ Z B 2,560.5, 3,009.8, 1,727.6, 1,033.7 tg/
L, U102 % LR 1,161.2, 1,325.1, 1,885.2, 1,232.1 g/
L LA EREZZ RO 2 h - 7 (p=0.23~1.0) (Fig.
3d)

5. 2 THORERKRIEER & DIEEIRE &R

APRH L-FABP I3, APREA/CrifakfE L 1238 (r=0.37,
p<0.01, Fig.4a), 243 (r=0.36, p<0.01, Fig.4b), 48
(r=0.23, p<0.05, Fig.4c)RiriTIEDMBZR L, AR

B A/Cr HUEAE L, 48 B 2T A NGEIINE r=0.24, p<
0.01) & X XA IR (r=0.23, p<0.05) CIEDOHHEI%
~ L7z,

6. BERHTORERIEER & OIHEBIBR

1) FAR B

AR L-FABP &, ACr & 123l (r=0.42, p<0.05) R
T, AREMA/Cr#aRMEE 1238 (r=0.44, p<0.01), 24 (r
=047, p<0.01), 48 (r=0.16, p<0.05)ifiTZNE N
IEDOHEEZRL 72,

)N B A

AR L-FABP 1%, AWRE/Cr#aFfE & 123 (r=0.56,
p<0.01), 2438 (r=0.41, p<0.05), 48 I (r=0.43, p<0.01)
EZNZFNIEDOHEZ R L 72,

DB Z L UE

AR L-FABP 1%, WINDIEH & b EE MR
RE o, AREA/CREAEIE, ADFEIIE & 24
H(r=0.57, p<0.0D) IR TIEDMHEZRL 72,

1)~3)D 9 b AJR% L-FABP & A JR#E F1/Cr a5 (H D #%
W2 L% (Fig. 5a ~ ) IR T,

£ ¥

L=y -7y F Ty s PILE AT 0 Y (RAA) F
V&, USRI AE 9 & F X F 2 lsahE T o Fohi i
JBIZBIE L Tw 3 2 &% ORBERBFERICK D RSN
T3, METLV7IVREZET2EEZNRE L
IRMA-2'", SR 7L 72 VIRZ BT 2 EENRE L
IDNT'?, RENAAL (Reduction of Endpoints in NIDDM with the
Angiotensin I Antagonist Losartan) 'Y D 7634%, ARB %
AT RA RIS LB BEE % G0 2 SRR E —
BRI E LTHA R4 v THHERSI N T WS, £ IL_Y
WE B L TIZ ARB & L THEHNAR 6 HHE ko7
o, BEEEZA T 2 EIMERESNICB T % E AR
T—=FBARL T3, FERBEIEAIEEIMEEF I LT
ANRY VY v ERENICE T 2KRHRTREG L, F7f
ARB T3 2B HESNREDE S s W EEEZE % A LR
W YD EZ, IMIEDOHER & SRR E O KEE %
GOIIRL-FABP 213U o & T2 &KMIRP~—h—I1CB
2RI ER 2 WG L 72,

REEAIFICBI LT, SIaBEE O BE A HiE I3 A B i
JEE TS s ot, MEICBILT, A VLo v
PR GRE LY D BARICB VT, WA FNICHEERIET
VRO NG oICb b, JREA/Cr #FEiED
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Fig. 3. Transitions of the various urinary markers
a : Trends of urinary protein/Cr in treatment groups b : Trends of urinary NAG in treatment groups
¢ : Trends of urinary a1-MG in treatment groups d : Trends of urinary 3,-MG in treatment groups
#: p<0.05 ## ' p<0.01, Dark grey box : group newly administered Irb, Light grey box : switched group, White box : group with-

out changes to Irb
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X, AP Y VIFIEFEIIES ICE W OREAYERED
IHEIRZRT &) W Y%, IRMA-2'V % IDNT'? TR
INTA NPT v DORFH &I L 7 B RERR 2R
FTEVIMELIFT IHETH 5, Wyt OWEIFRAH
H300mg/H TITb N A5 TH - 7228, KiFRIFHAAN%E
ML LENARHE 100mg TR THD, 4L
RYNY VIFEBFBRICEBWTOBELBETE2 ST R
<, RN IREAIFIZIRE G TE 5 ARB TH 5 &
#Z 5N,

PRIFEA I K 2 IEREN 2 ARSI, BORE ORI 4
FHIE(L TR DO—>oTH D, K26 DfELE L TIRE

F - 77 2 VRS, FRIBEREDME T L 22 /55384 5
IR o-MG, R B,-MG 72 & DIESy TR, RN e
DIFEEE L CTIRBNAG 3H W S 1553, T4E, FRMIE R
HEEDHHANA 4~ —H— & L TR L-FABP 37EH &
NTw3, BREZETSE2IREA, BT, S,
IKERERP B Y E 2 X 0 IR I8 1 % L-FABP O FEEL
WFOTHE L, JRF~D L-FABP OHEMASIEINT 2 2 & 23
T 25720 JRf L-FABP (3 A BRI & 3 1
MO Z AL, BEORBAEEHNAG, «o-MG, B-
MG) & 1357 2 887 12 & D PRANGE oo BN IG Bt e 25 & S
ICHRINTE 3 LW S 'Y, BIfE % TSR L-FABP @
HIRT—% & LT 2pEINTw 5, REAL L
DEED 2 7 0 — CIEGERE % 29 2 BRI ERE & 0
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Fig.4. Correlations between each clinical indicators in all
cases

A urinary L-FABP is A urine protein / Cr and 12 weeks (r

=0.37, p<0.01), 24 weeks(r=0.36, p<0.01), showed

a positive correlation in 48 weeks (r=0.23, p<0.05).
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Fig. 5. Correlation between Aurinary L-FABP and Aurine protein/Cr
A urinary L-FABP is A urine protein / Cr and 12 weeks (r=0.37, p<0.01), 24 weeks(r=0.36, p<0.01), showed a positive correlation

in 48 weeks(r=0.23, p<0.05).
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