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The effect of Onpi-td on urinary excretion of methylguanidine
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Abstract

In rats given an adenine diet, urinary methylguanidine excretion showed a significant

increase during the feeding period as compared with rats on a normal diet. However, rats

given Onpi-td at the time of adenine administration showed a decrease of urinary methyl-

guanidine excretion. The total amount of urinary methylguanidine excreted throughout the
entire experiment was lower in the Onpi-té-treated rats than in control rats (458.2 xg/30 days

vs. 674.2 ug/30 days, degree of reduction, 32%).
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Introduction

Methylguanidire is known to be present in the
serum and urine of patients suffering from chro-
nic renal failure, and produces complications as a
potent uremic toxin. Giovannetti ef a/l. investi-
gated the toxicity of methylguanidine and found
various uremia-like symptoms such as anemia,
anorexia, vomiting, diarrhea, hyperexcitability,
myoclonus, paresis, convulsion, arrhythmia, gas-
tro-intestinal disturbances, efc!™ It has hith-
erto been reported that administration of essen-
tial amino acids under stringent protein restric-
tion as a conservative therapy for renal failure
promotes a significant decrease in methylgua-
nidine ’  On the other hand, experimental re-
sults that we have obtained using rats with chro-
nic renal failure induced by an adenine diet have
shown that the rhubarb-containing prescription
Onpi-t6 (Wen-Pi-Tang) remarkably lowers the

levels of serum urea nitrogen, creatinine, me-
thylguanidine, guanidinosuccinic acid, and other
substances associated with chronic toxemia®
Interesting findings were obtained with re-
gard to guanidino compounds. Rats which were
given Onpi-td appeared to exhibit a gradual de-
crease of the serum methylguanidine level with
increasing dosage. The present paper describes
further studies which have been conducted on
the effect of Onpi-td on the urinary excretion of
methylguanidine.

Materials and Methods

Amnimals and treatmeni . Male rats of the
JCL © Wistar strain, initially weighing 110—120 g,
were placed in a metabolic chamber under a
conventional lighting regimen with a dark-light
period. The animals were given a commercial
feed (type CE-2, CLEA Japan Inc., Tokyo, Japan)
for one week after arrival. They were then fed
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ad [libitum on an 1894 casein diet containing
0.759% adenine for 30 days. The 189 casein diet
had the following composition (in 100 g) . casein
18 g, a-cornstarch 57.9 g, sucrose 15 g, soybean oil
2 g, salt mixture® 4 g, vitamin mixture® 1 g,
cellulose powder 2 g, and choline chloride 0.1 g.
The procedure of adenine feeding produced
experimental chronic renal failure " During the
adenine feeding period, Onpi-td was allowed ad
libitum at a concentration of 1 mg/ml in drinking
water, while control rats received only tap water.
The dose of Onpi-té6 was about 30 mg/rat/day
Individual 48-h
urine samples were each collected in a 100-ml

during the experimental period.

Erlenmeyer flask. There were no statistically
significant differences between the control and
Onpi-té-treated groups with regard to body
weight. The food intake of the two groups was

essentially proportional to weight change
throughout the experimental period. The levels
of serum constituents in normal rats were as fol-
lows | urea nitrogen 16.3+1.1 mg/dl and creati-
nine 0.73+0.01 mg/dl.
detectable.
creatinine values on the 30th experimental day
in adenine-fed rats had increased to 150.0+17.7
mg/dl and 2.34+0.10 mg/dl, respectively. At the
same time, methylguanidine was abnormally
high at 145 xg/dl

neous administration of adenine and Onpi-td re-

Methylguanidine was not
In contrast, the urea nitrogen and

Continuous and simulta-

sulted in a reduction of serum urea nitrogen from
150.0+17.7 to 90.9+7.9 mg/dl (p <0.001). The
level of methylguanidine was 55 0.4 wg/dl,
which was significantly lower than that of the
control rats. A slight decrease (8 % compared
to the control) was observed in the level of se-
rum creatinine.

Onpi-to
same as that previously described ¥

The Onpi-td preparation was the
The com-
position of Onpi-td used in the experiment was
as follows 15 g of Rhei Rhizoma (Rheum
officinale BAILLON), 3 g of Ginseng Radix (Panax
ginseng C.A. MEYER), b g of Glycyrrhizae Radix
(Glycyrrhiza glabra LINN. var. glandulifera REGEL
et HERDER), 3 g of Zingiberis Rhizoma (Zingiber
officinale ROSCOE), and 9 g of Aconiti Tuber

(Aconitum  japonicum THUNBERG). Ginseng

Radix was a product of Korea, Aconiti Tuber was
from Japan, and the other ingredients were from
China.
the above-mentioned crude drugs were boiled
gently in 1000 ml of water for 65 min and about
500 ml of decoction was obtained. The extract

The extract was obtained as follows :

was then concentrated under reduced pressure to
leave a brown residue at a yield of about 20%.
Analysis . For the determination of methyl-
guanidine, urine was deproteinized by addition
of TCA (final concentration, 10%). The super-
natant obtained by centrifugation at 3000 rpm for
10 min was injected into a Japan Spectroscopic
liquid chromatograph using a step-gradient sys-
tem. A fluorescence spectrometer, model FP-
210 (excitation 365 nm, emission 495 nm . Japan
Spectroscopic Co., Tokyo, Japan) was used for
detection of the substances on the column.”

Results

Adenine - fed rats exhibited a significant in-
crease in urinary methylguanidine throughout
the experimental period. As shown in Fig. 1, the
quantity of urinary methylguanidine excreted
by the rats fed on an adenine diet rose to 12.3—
104.6 xg/2 days compared with 5.2 —11.1 ug/2
days for normal rats on days 2—30. Methylgua-
nidine values were 2.3 times greater than those
of normal rats on the 10th experimental day,
5.0 times greater on the 20th experimental day,
and 9.4 times greater on the 30th experimental
day. An abnormally high value of about 100 xg/
2 days was noted on days 26—30. In contrast,
rats which were given Onpi-t6 at the time of adenine
administration showed a decrease of urinary
methylguanidine excretion, especially on days
18 — 30, when the level decreased to 34.0 —53.2
ug/2 days compared with 48.4—104.6 xg/2 days
in control rats. The total urinary methylguani-
dine level in the Onpi-td-treated group through-
out the experimental period also exhibited an
appreciable decrement of about 329 in compari-
son with that in the control group (458.2 ug/30
days vs. 674.2 ug/30 days).
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Fig. 1

Discussion

Since studies on uremic toxins were first un-
dertaken, a raised concentration of serum me-
thylguanidine has been found in patients with
uremia.’’ Many toxic effects of methylguanidine
have been reported in both dogs and patients with
chronic renal failure. ©  On the other hand, some
studies have demonstrated increased urinary
excretion of methylguanidine in rats with chronic
renal failure!” It is generally accepted that the
urinary excretion of methylguanidine is indicative
of its metabolic production, since its fecal excre-
tion is negligible.

Among forms of conservative treatment for
chronic renal failure, low-protein diets are widely
used as a means of dietary therapy for uremia and
satisfactory results in the relief of symptoms are
generally reported.w) However, protein malnu-

trition in uremic patients is thought to bring about

Urinary excretion of methylguanidine.
7, normal rat ; B, chronic renal failure rat (control group) ; __, chronic renal failure rat
(Onpi-té-treated group). Values are means + S.E. of 6 rats.

1986

(Day)

other factors which are known to lead to a neg-
ative nitrogen balance . inadequate caloric sup-
ply, intercurrent infections, proteinuria, dialysis,
ete’” Asa result, protein depletion is the limit-
ing factor of dietary therapy. In our present ex-
periment, the reduced urinary methylguanidine le-
vel attained by Onpi-t6 administration under an 18
% protein regimen may suggest the acceptability
of a certain protein load and thus the possibility of
improving the whole body condition. In addition,
our observations in the preceding study suggested
that Onpi-té administration to rats with chronic
renal failure decreased serum methylguanidine in
a dose-dependent manner ®  The decrease of
methylguanidine level in serum which was report-
ed in the preceding paper5> and the decrement of
urinary methylguanidine excretion in the present
study are considered to indicate the inhibition of
This is
believed to be the first report of a crude drug

methylguanidine production by Onpi-tb.

which inhibits the production of methylguanidine.
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From the above findings, it appears likely
that Onpi-t6 is able to delay the progress of renal
failure by inhibiting the production of methyl-
guanidine, which is known to be a potent uremic
toxins, and improving various states of metabolic
abnormality, as reported previously? ”'¥ A re-
cently published case report has indicated that
patients with chronic renal failure respond well to

15,16)

Onpi-to. The findings obtained from our
laboratory are thought to provide a partial expla-
nation for the improvement of uremia which is
observed clinically following administration of

Onpi-to.
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