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Abstract

Deoxycorticosterone acetate (DOCA) is an agent commonly used to induce hypertension in animals.
Hypertension was induced by a tri-weekly subcutaneous DOCA injection of (15mg/kg) and 1%NaCl in drinking flu-
ids in uninephrectomized rats. SD rats from Crea Co., Ltd. Japan which had not undergone the uninephrectomized
operation were treated with DOCA and salt resulting in hypertension and renal injury. However, DOCA/salt could
not induce hypertension in Wistar rats from SLC Co., Ltd. Japan without the uninephrectomized operation. Both
strains of rats (SD and Wistar) were used in this research.

In this study, the effects of Gorei-san (Wu-Ling-San) analogue, Sairei-to (Chai-Ling-Tang) and furosemide on
DOCA-salt hypertensive rats were examined. Systolic blood pressure measured by a tail cuff was lower after the
chronic administration of Gorei-san analogue than in untreated DOCA-salt rats. In addition, the enlargement of the
kidney in the Gorei-san group was significantly inhibited. Furthermore, the amount of abnormal urine protein de-
tected in the DOCA control group decreased. The blood pressure significantly decreased in the furosemide treated
rats, but the renal injury was exacerbated.

Under DOCA treatment, TBW(total body water) and CPV(circulating plasma volume) increased subsequent to
renal sodium and water retention. In accordance to the increase in CPV, blood pressure rose in parallel. In the
Gorei-san analogue group, TBW and CPV were lower. Gorei-san may inhibit hypertension in order to control the so-
dium retention and a subsequent volume expansion by means of plasma expansion and increased extra cellular fluid
volume.

The present study demonstrated that consecutive treatment using Gorei-san was effective in DOCA hypertensive

rats.

Key words DOCA, Gorei-san (Wu-Ling-San) %58, Sairei-to (Chai-Ling-Tang) 562575,
Abbreviations CPV, circulating plasma volume; DOCA, deoxycorticosterone acetate; TBW, total body water.
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Fig. I Effects of the administration of normal, DOCA (control), DOCA

+ Gorei-san analogue, DOCA + Sairei-to or DOCA + furosemide on
the survival ratio of SD rats (a) or Wistar rats (b) during experimental
periods.

These represent the average of life-span after the start of experiment
consisting of normal, control, Gorei-san, Sairei-to or furosemide.
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Fig. 2 Changes of body weights of SD rats (a) or Wistar rats (b) given
with normal (Hll), DOCA (control,®), DOCA+Gorei-san Oy, bOCA
+ Sairei-to (A\) or DOCA + furosemide ([1).
Values are mean = S.E. *p<0.05, **p<0.01: Significantly different
from the control of SD rats.
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Fig. 4 Changes of pulse of SD rats (a) or Wistar rats (b) given with nor-
mal (), DOCA (control, @), DOCA + Gorei-san (O), DOCA +
Sairei-to (£\) or DOCA + furosemide ().

Values are mean = S.E. *p<0.05, **p<0.01: Significantly different
from the control of each rat group.
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Fig. 3 Changes of systolic blood pressures of SD rats (a) or Wistar rats
(®) given with normal (Hl), DOCA (control, @), DOCA + Gorei-san
(O), DOCA+Sairei-to (/) or DOCA + furosemide ().

Values are mean = S.E. *p<0.05, **p<0.01: Significantly different
from the control of each rat group.
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Fig. 5 Changes of urine volumes of SD rats (a) or Wistar rats (b) given
with normal (H), DOCA (control, @), DOCA + Gorei-san (O), DOCA
+ Sairei-to (A\) or DOCA + furosemide ([_).
Values are mean = S.E. *p<0.05,*%p<0.01: Significantly different
from the control of each rat group.
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Fig. 6 Effects of normal ([]), DOCA (control, |} ), DOCA+Gorei-san
([-1), DOCA+Sairei-to ( ) or DOCA + furosemide (3 ) treatments
on the total body water contents of SD or Wistar rats.

Values are mean £ S.E. *p<0.05, **p<0.01: Significantly different
from the normal group of each group.
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Fig. 7 Effects of normal ([]), DOCA (control, [l] ), DOCA+Gorei-san
(E-D, DOCA+Sairei-to (|§§) or DOCA + furosemide () treatments
on the circulating plasma volumes of SD or Wistar rats.

Values are mean + S.E. *p<0.05, **p<0.01: Significantly different
from the normal group of each group.
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Table I The % of wet weights of various organs in the groups of SD and Wistar rats.
Group Brain Liver Kidney Heart Spleen Adrenal Thymus
(%) (%) (%) (%) (%) (%) (%)

SD Normal 0.38310.023 | 3.2540.059° | 0.30010.013° | 0.25410.012° | 0.18220.011° | 0.005410.0002 | 0.054%0.012
Control 037310004 | 3.751%0.130 | 0.60310.042 | 0.356£0.014 | 0.2840.014 | 0.0062+0.0005 | 0.0583:0.005
Gorei-san 037910011 | 3.41970087 | 0.51310.028° | 0.341£0.009 | 0.237:0.013* | 0.0056+0.0003 | 0.078£0.013
Sairei-to 0.400+0.012 | 3.548%0.094 | 0.55710.015 | 0.357+0.012 | 0.28310.022 | 0.006810.0004 0.062+0.011
Furosemide | 0.426£0.007 | 3.992+0262 | 0.83670.073° | 0.387=0.022 | 0.3080.038 | 0.00820.0014° 0.0541+0.010

Wistar  Normal 051810013 | 3.07420.092 | 0.329+0.005 | 0.256£0.006* | 0.189£0.006* | 0.0067+0.0003 | 0.07820.004
Control 0.54610.009 | 3.33620.030 | 0.39210.012 | 0.318£0.007 | 0.282720.008 | 0.00697-0.0005 | 0.084=0.005
Gorei-san 0.586+0.013 | 3.2410.119 | 0.427%0.014 | 0.3150.004 | 0.292F0.008 | 0.007270.0003 | 0.079+0.002
Sairei-to 0.568+0.012 | 333550053 | 0.408T0.015 | 0.315£0.006 | 0.274+0.009 | 0.00670.0002 | 0.103=0.009
Furosemide | 0.564+0.031 | 3.26710.039 | 0.5060.021% | 0.33720.009 | 0.29320.016 | 0.0074F0.0004 | 0.068+0.004

All values are expressed as the mean = SE. a: p<0.05, b: p<0.01 : Significantly different from the control of each rat group.
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Fig. 8 Effects of normal ([[]), DOCA (control, ll ), DOCA+Gorei-san

(), DOCA+Sairei-to () or DOCA + furosemide (Ez]) treatments
on urine proteins of SD or Wistar rats.

Values are mean = S.E. *p<0.05, **p<0.01: Significantly different
from the control of SD rats.
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