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Effects of CS-866, an angiotensin II receptor antagonist, in 5/6 nephrectomized

spontaneously hypertensive rats

Hong-Lan XU, Kazunori YOSHIDA, Xue-Min WU, and Masahiro KOHZUKI

Department of Internal Medicine and Rehabilitation Science, Tohoku University

Graduate School of Medicine, Miyagi, Japan

To assess the chronic antihypertensive and renal protective effects of the specific angiotensin II
receptor antagonist, CS-866, in the remnant kidney model of chronic renal failure, we administered it
alone or in combination with temocapril, an angiotensin converting enzyme inhibitor, to 5/6 nephrectom-
ized spontaneously hypertensive rats (SHR) for 8 weeks. At the age of 10 weeks, 5/6 nephrectomized
SHR were allocated to receive two doses of CS-866 (CS-3; 3 mg/kg/day, or CS-10 ; 10 mg/kg/day),
temocapril (TEM ; 10 mg/kg/day), a combination of CS-866 (3 mg/kg/day) and temocapril (10 mg/
kg/day) or the vehicle alone via oral gavage for 8 weeks. Systolic blood pressure (SBP) and urinary
protein excretion (UprotV) were measured every two weeks. At the age of 18 weeks, the rats were
decapitated and the blood, remnant kidney, aorta and heart were collected and used for biochemical
measurements and histopathological studies. There was no significant difference in body weight among the
groups during the study. All drug treatments significantly reduced SBP, UprotV, glomerular sclerosis
index (GSI), relative interstitial volume (RIV) and the heart weight to body weight ratio. The hypoten-
sive effects were in the order of combination therapy >CS-10=TEM > CS-3. For correlational analysis,
we used values for SBP and UprotV derived from the average of values in rats over the age of 12 weeks
through 18 weeks. UprotV, GSI and RIV were found to be highly correlated with SBP among the
individual rats pooled from all groups (r=0.511, r=0.754, r=0.817, respectively) and the correlation was
maintained among the group means (r=0.945, r=0.989, r=0.918, respectively). Furthermore, the heart
weight to body weight ratio was found to be highly correlated with SBP among the individual rats pooled
from all groups (r=0.923) and the correlation was maintained among the group means (r=0.996). We
conclude that organ protective effects of CS-866, TEM, or combination therapy are closely related to the

magnitude of their antihypertensive effects.
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Fig.1. Sequential values for body weight

(BW) in spontaneously hypertensive rats

with 5/6 nephrectomy
O : rats that received vehicle (Control), B : rats
that received CS-866 at a dose of 3 mg/kg/day
(CS-3), O : rats that received CS-866 at a dose
of 10 mg/kg/day (CS-10), @ : rats that received
temocapril at a dose of 10 mg/kg/day (TEM),
A I rats that received CS-866 (3 mg/kg/day) in
combination with temocapril (10 mg/kg/day) (CS
-3+ TEM). Values are means =+ SEM.
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Fig.2. Sequential values for systolic blood pres-

sure (SBP) in spontaneously hypertensive
rats with 5/6 nephrectomy
O : Control, W : CS-3, O :CS-10, @ : TEM, A& : CS
-3+ TEM. Each group was treated as shown in Fig. I.
Values are means=SEM. ***p<0.00! compared with
values in Control (repeated measures ANOVA).

120
100 +
T 80 -
k=]
3’ *
*
é 60 7 #%
>
° ok
S 40
D
20 -
o T T T T T
0 2 4 6 8
Treatment (weeks)
Fig.3. Sequential values for urinary protein

excretion (UprotV) in spontaneously

hypertensive rats with 5/6 nephrectomy
O : Control, ® : CS-3, O : CS-10, ® : TEM, A :
CS-3+TEM. Each group was treated as shown in
Fig. |. Values are means =SEM. *p<0.05, **p<
0.0l compared with values in Control (repeated
measures ANOVA).
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Table 1.
rats with 5/6 nephrectomy

BT RLEE

it 3 £

Biochemical measurements at the age of 18 weeks in spontaneously hypertensive

BUN(mg/d/)  Scr(mg/d/) TP(mg/d/)  T-CHO(mg/dl)  TG(mg/d/)
Control (n=9) 44.2+5.3 0.76x0.10 5.72%+0.06 53.2%x1.9 [14.3£10.6
CS-3(n=8) 46.4%+6.0 0.78%+0.10 5.80+0.05 52.1%x2.3 88.2+5.4*%
CS-10(n=9) 39.1x3.1 0.69%+0.06 6.00+0.08 47.9%+2.4 77.9+5.7**
TEM(n=9) 36.0x1.7 0.61+0.04 5.77+0.08 47.7+1.8 82.7x7.1**
CS-3+TEM(n=9) 46.0%£2.0 0.69%0.05 5.89+0.06 50.6+2.0 84.6x+6.1**

Control, rats that received vehicle alone ; CS-3, rats that received CS-866 at a dose of 3 mg/kg/day ;
CS-10, rats that received CS-866 at a dose of 10 mg/kg/day ; CS-3+ TEM, rats that received CS-866

(3 mg/kg/day) in combination with temocapril (10 mg/kg/day).

BUN : blood urea nitrogen, Scr : serum creatinine, TP : serum total protein, T-CHO : serum total

cholesterol, TG : serum triglycerid

Values are means+SEM. *p<0.05, **p<0.0l compared with values in Control.

Table 2.
with 5/6 nephrectomy

e.

Histological measurements at the age of 18 weeks in spontaneously hypertensive rats

Gl GV RIV Heart weight  Aortic media thickness
(10°%m?) (%) (mg/g BW) (um)
Control (n=9) 0.84%+0.06 2.83%£0.18 20.2*+0.5 3.99£0.04 133.6+4.0
CS-3(n=8) 0.70+0.03* 2.86£0.17 18.0x0.4**  3.45%0.09*** 123.0+5.2
CS-10(n=9) 0.57+0.03*** 2.69*+0.12 15.2%*0.6*** 3.24£0.05%** 115.9+3.9**
TEM(n=9) 0.60£0.04*** 2.90£0.23 13.6%£0.3*** 3.27£0.05*** 123.8+3.2
CS-3+TEM(n=9) 0.50*0.02*** 2.78%+0.16 9.3%x0.5*** 3.03%0.07*** [18.0£3.7**

583

GSI : glomerular sclerosis index, GV : glomerular volume, RIV : relative interstitial volume, BW : body weight.
Each group was treated as shown in Table |. Values are means+=SEM. *p<0.05, **p<0.0l, ***p<0.001I

compared with values in Control.
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Fig.4. Correlation between systolic blood
pressure (SBP) and wurinary protein
excretion (UprotV)

SBP and Uprot V were derived from the average of

values over treatment 2 weeks through treatment

8 weeks.

a : In individual rats, a correlation of SBP with

UprotV was evident (r=0.5I1, p=0.0004).

b : In group means, SBP was highly correlated with

UprotV (r=0.945, p=0.0155).

O : Control, ® : CS-3, O : CS-10, ® : TEM, A :

CS—3+TEM. Each group was treated as shown in

Fig. I.

Fig.5. Correlation between systolic blood
pressure (SBP) and glomerular sclerosis
index (GSI)

SBP was derived from the average of values over

treatment 2 weeks through treatment 8 weeks.

a : In individual rats, a correlation of SBP with GSI

was evident (r=0.754, p<0.0001).

b : In group means, SBP was highly correlated with

GSI (r=0.989, p=0013).

0O : Control, @ : CS-3, O : CS-10, ® : TEM, A :

CS-3+TEM. Each group was treated as shown in

Fig. |.
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Fig. 6. Correlation between systolic blood
pressure (SBP) and relative interstitial
volume (RIV)

SBP was derived from the average of values over

treatment 2 weeks through treatment 8 weeks.

a : In individual rats, correlation of SBP with RIV

was evident (r=0.817, p<0.0001).

b : In group means, SBP was highly correlated with

RIV (r=0.918, p=0.0280).

O : Control, ® : CS-3, O : CS-10, ® : TEM, A :

CS-3+TEM. Each group was treated as shown in

Fig. I.
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Fig.7. Correlation between systolic blood
pressure (SBP) and heart weight

SBP was derived from the average of values over

treatment 2 weeks through treatment 8 weeks.

BW : body weight.

a . In individual rats, a correlation of SBP with

heart weight was evident (r=0.923, p<0.0001).

b : In group means, SBP was highly correlated with

heart weight (r=0.996, p=0.0003).

O : Control, W :CS-3, O :CS-10, ® TEM, A :

CS-3+TEM. Each group was treated as shown in

Fig. |.
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