FUEe Sy 2 i

Original

5, 179—183, 1988 179

Onpi-t6 administration increases renal function in rats with renal failure
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Abstract

Onpi-td extract and adenine were given orally at the same time to investigate their

effects on renal function.

Glomerular filtration rate, renal plasma flow and renal blood flow

were markedly and significantly increased in rats given Onpi-to at a dose of 40 mg or 80 mg/
rat/day for 12 or 24 days, and a similar, significant increase was also found in rats given a

dose of 80 mg for 36 days.

The filtration fraction value was significantly decreased in rats

given 80 mg of Onpi-td for 24 days and 40 mg or 80 mg for 36 days.
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Introduction

We have previously reported that our method
for preparing model rats with renal failure allows
easy preparation of rats with mild, moderate or
severe renal failure according to the period of
adenine administration, the animals exhibiting
azotemia, increased levels of uremic toxins such
as methylguanidine and guanidinosuccinic acid,
decreased renal function, and hormonal abnor-
malities: © When we investigated the action of
rhubarb-containing prescriptions in Chinese med-
icine and those used for renal diseases, we found
that Onpi-t6 (Wen-Pi-Tang) produced a very
potent improvement of nitrogen metabolism in

-9) .
These actions were also ob-

the living body?
served when Onpi-td was orally administered to
rats on consecutive days in combination with
simultaneous adenine administration, or when
given to rats in which renal failure had been
induced by a preliminary diet. Treatment using
rhubarb-containing prescriptions, including Onpi-

to, has been tried on a clinical basis, and its use-

fulness as a drug therapy is now becoming estab-
lished!* "

further insight into the action of this prescription

In the present study, in order to get

on the kidney, we investigated its effects on vari-
ous parameters of renal function.

Materials and Methods

Animals and treatment | Male rats of the
LWH : Wistar strain with a body weight of 200—
210 g, were placed in metabolic cages and kept at
a temperature of 23+1°C under a 12-hr dark-light
cycle. They were allowed an adaptation period
of several days, during which they were fed on a
commercial feed (type CE-2, CLEA Japan Inc,,
Tokyo, Japan).
orally for 36 days as drinking water, while con-
On the 12th, 24th

During the adenine-feeding period,

They were then fed ad libitum

trol rats received tap-water.
animals.
an aqueous solution of Onpi-td6 was administered
orally for 36 days as drinking water, while con-
trol rats received tap-water. On the 12th, 24th
and 36th days of the experimental period, renal
function tests were performed. Throughout the
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experimental period, there were no statistically
significant differences between the control and
Onpi-to-treated rats with regard to changes in
body weight. The food intake of each rat was
essentially proportional to weight change. In
addition, daily intake of drinking water showed
no appreciable changes in the three groups. No
case of diarrheal symptoms was found. Six to
seven rats were used for each experimental group.
Values were expressed as means+S.E.

Onpi-t6 . The Onpi-td preparation was the
same as that previously described”  The compo-
sition of Onpi-td used in this experiment was as
follows : 15 g of Rhei Rhizoma (Rheum officinale
BAILLON), 3 g of Ginseng Radix (Panax ginseng C.
A. MEYER), 5 g of Glycyrrhizae Radix (Glycyrrhiza
glabra LINN. var. glandulifera REGEL et HER-
DER), 3 g of Zingiberis Rhizoma (Zingiber offici-
nale RosCOE) and 9 g of Aconiti Tuber (Aconitum
japonicum THUNBERG).
product of Korea, Aconiti Tuber was from Japan,

Ginseng Radix was a

and the other ingredients were from China. The
extract was obtained as follows . the above -
mentioned crude drugs were boiled gently in 1000
ml of water for 65 min and about 500 ml of de-
coction was obtained. The extract was then
concentrated under reduced pressure to leave a
brown residue with a yield of about 30%.
Examination of renal function . Glomerular
filtration rate (GFR) and renal plasma flow (RPF)
were measured by renal clearance test using a
single intravenous administration of sodium thio-
sulfate or sodium para-aminohippurate, respec-

19 At 25 min after in-

tively, as an indicator!
travenous administration of either of these agents,
the bladder was reflexly emptied by having each
rat inhale ether for 3—5 sec. The urine thus void-
ed was discarded. During the next 30 min, the
urine was collected, and collection was termi-
nated after the bladder had again been emptied
reflexly by ether inhalation. Blood samples
were taken from conscious rats by heart punc-
ture in the middle of the period used for the
clearance test. Thiosulfate and para - amino-
hippurate were determined by titrimetry and col-
orimetry, respectively. Renal blood flow (RBF)

was calculated on the basis of RPF and hemato-

crit (Ht) using the equation shown below. Ht
was determined with a hematocrit measurement
apparatus, model KH -120A (Kubota Co., Ltd,,
Tokyo, Japan).

RBF= 25 (ml/min)

Statistics . The significance of differences be-
tween the control and Onpi-to-treated groups
was tested using Student’s ¢ test. Differences at
p values greater than 0.05 were considered to be
statistically insignificant.

Results

As shown in Fig. 1, among rats given 12 days
of the adenine diet, the GFR was 0.71 ml/min/kg
in controls (2.15 ml/min/kg in normal rats),
whereas the values were significantly higher by
66% and 256% in rats given 40 mg and 80 mg of
Onpi-td, respectively. Among rats given 24 days
of the adenine diet, the corresponding values were
1.05 and 1.39 ml/min/kg in rats given 40 mg and
80 mg of Onpi-td, respectively, which were higher
than the control value at 12 days (0.71 ml/min/
kg). Among rats given 36 days of the adenine
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Fig. 1 Effect of Onpi-td extract on glomerular
filtration rate.
Significantly different from the control val-
ue, *p<0.05, **p<0.01, ***p<0.001.
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diet, control rats showed a very low GFR value
corresponding to 3.5% of that for normal rats,
whereas the value tended to be increased in rats
given 40 mg of Onpi-td, and was significantly
increased in those given 80 mg, approximating the
The RPF was 4.32 m}l/
min/kg in control rats given 12 days of the
adenine diet (10.68 ml/min/kg in normal rats),
whereas the corresponding values in rats given 40

control value at 24 days.

mg and 80 mg of Onpi-t6 were markedly in-
creased to 7.83 and 14.25 ml/min/kg, respectively
(Fig. 2). The latter value was 230% higher than
the control value. At 24 days of the adenine diet,
the RPF values were also markedly and signifi-
cantly increased in rats given 40 mg and 80 mg of
Onpi-td, the values being comparable to or
exceeding the control value at 12 days. In rats
given 36 days of the adenine diet and 80 mg of
Onpi-td, the RPF value was also markedly in-
creased, approximating the control value at 24
The RBF decreased gradually with the
progress of renal failure, in a similar manner to
the case of GFR or RPF.
36 days of the adenine diet, the RBF values were
7.75, 1.83 and 0.12 ml/min/kg, respectively (19.73

days.

In rats given 12, 24 and
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Fig. 2 Effect of Onpi-td extract on renal plasma
flow.
Significantly different from the control val-
ue, *p<0.05, **H <0.01, ***p <0.001.
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ml/min/kg in normal rats). On the other hand, in
rats given both 12 and 24 days of Onpi-td adminis-
tration, the RBF value was increased significant-
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Fig. 3 Effect of Onpi-td extract on renal blood
flow.
Significantly different from the control val-
ue, *p <0.05, **p <0.01, ***p <0.001.
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Fig. 4 Effect of Onpi-t6 extract on filtration
fraction.
Significantly different from the control val-
ue, *p<0.01.
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ly ; in particular, the values were 237% and 407%
higher in rats given 80 mg of Onpi-td for 12 and 24
Rats
given 80 mg of Onpi-td for 36 days also showed a

days, respectively, than in control rats.

significant increase in RBF, being comparable to
the value in control rats at 24 days (Fig. 3). As
shown in Fig. 4, there was no significant differ-
ence in the filtration fraction (FF) value calcu-
lated from the GFR and RPF between the control
group (0.168), the 40 mg treatment group (0.151)
and the 80 mg treatment group (0.178) at 12 days.
In contrast, at 24 days, the value was significantly
decreased in rats given 80 mg of Onpi-td, and
there was a tendency toward a decreased value in
rats given 40 mg of the preparation, in compari-
At 36 days, the value
was significantly decreased in rats given both 40

son with the control rats.
mg and 80 mg of Onpi-to.
Discussion

Chronic renal failure is characterized by var-
tous clinical symptoms generically known as
uremia, that parallel the deterioration of renal
function. Under these conditions, uremic toxins,
which are thought to induce uremia, are retained
in the body because of a decrease in their excre-
tion from the kidneys resulting from impaired
renal function.” In a previous study, by deter-
mining renal function in rats administered ad-
enine, we found that GFR began to decrease
significantly at 6 days of adenine feeding, and
RPF and RBF at 12 days, and pointed out that
these parameters of renal function decreased
gradually with the increased retention of uremic
toxins in the bodyi“J In the present experiment,
we confirmed that these parameters markedly
decreased as the period of adenine administration
lengthened. On the other hand, in rats given the
adenine diet together with oral Onpi-td adminis-
tration, there was a suppressive effect on the
decrease in renal function. This effect was ob-
served in both groups given 40 mg and 80 mg of
Onpi-té at 12 and 24 days. A dose of 80 mg was
associated with a greater facilitatory action on
renal function than was the case for a 40-mg dose.

However, the effect of 40 mg Onpi-td treatment

on renal function was only a slight increase in the
group of rats with severe renal impairment in-
These
findings seem to indicate that rats with renal

duced by 36 days of adenine ingestion.

failure have a reversible alteration in renal vas-
cularization that is modulated, in part, by treat-
ment with Onpi-t6 extract. Further studies are
therefore in progress to clarify the morphological
changes. Onpi-td is a prescription composed of
Rhei Rhizoma (classified as a “cold” drug in Chi-
nese medicine) as the main ingredient, togeth-
er with Aconiti Tuber, Ginseng Radix, Glycyrrhi-
Of these

components, Rhei Rhizoma alone does not exert

zae Radix and Zingiberis Rhizoma.

any of the renal function-improving actions of
Onpi - t6 (unpublished data). The activation of
renal function by Onpi-t6 is thus probably based
on the action of its warm-drug components such
as Aconiti Tuber, Ginseng Radix and Zingiberis
These
warm drugs are considered to neutralize the

Rhizoma, rather than Rhei Rhizoma.

“cold” property of Rhei Rhizoma by exerting a
general body-warming action (facilitating blood
circulation), thus maintaining the homeostasis of
the kidney.
seng Radix has been found to produce a signifi-
cant increase in renal tissue blood flow!” On the
other hand, FF is used as an index of the GFR/
RPF ratio.
attached to the pressure difference between the

In support of this speculation, Gin-

In particular, great importance is

afferent and efferent arterioles, as a factor that
It has been
reported that angiotensin-converting enzyme in-

exerts a strong influence on the GFR.

hibitors, which are widely used in clinical diagno-
sis, cause a decrease in angiotensin II, resulting in
decreased GFR due to a greater expansion of the
efferent arterioles than that of the afferent ar-
terioles. Since GFR was increased and FF de-
creased after Onpi-td administration, it seems
that the increase in the afferent-efferent arteriole
pressure difference was not proportional to the
increase in blood flow. At present, a conserva-
tive therapy which does not cause a decrease in
GFR, but reduces the afferent-efferent arteriole
pressure difference (i.e., a decrease in FF), is
considered to be desirable for the improvement

of intraglomerular hypertension. Further future
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studies will be required in order to obtain more
detailed information. In this regard, Onpi-td is
an interesting prescription. We have previously
reported the effects of intraperitoneal administra-
tion of Onpi-td after induction of renal failure.”
The effects of oral administration under such

conditions are now being investigated.
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