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Abstract

Seven prescriptions containing rhubarb and prescriptions used for renal diseases were
selected to examine their actions on rats with renal failure. As a result of administration,
serum levels of urea nitrogen (group given a 60-mg dose), creatinine (groups given 30- and
60-mg doses), methylguanidine, guanidinosuccinic acid (groups given doses of 15, 30, and 60
mg) and inorganic phosphate (group given a 60-mg dose) were significantly lowered, while
an improvement in calcium value was found in the group given a 60-mg dose of Daio-busi-
t6 (Da-Huang-Fu-Zi-Tang). Toékaku-Zyoki-t6 (Tao-He-Cheng-Qi-Tang) produced sig-
nificant reductions in urea nitrogen, creatinine, methylguanidine, guanidinosuccinic acid
and inorganic phosphate, and a significant increase in calcium in the group given a minimum
dose of 12.50 mg. San’6-syasin-td (San-Huang-Xie-Xin-Tang) did not produce any signifi-
cant changes except for lowered methylguanidine. Both Hatimi-zié-gan (Ba-Wei-Di-
Huang-Wan) (urea nitrogen, creatinine, and methylguanidine) and Simotu-t6 (Si-Wu-Tang)
(urea nitrogen and guanidinosuccinic acid) showed significant lowering actions when admin-
istered at the largest dose of 50 mg. By contrast, methylguanidine was increased and no
improvement of uremia was found following the use of Syd-saiko-t6 (Xiao-Chai-Hu-Tang).
Sairei-td (Chai-Ling-Tang) significantly increased the levels of urea nitrogen, creatinine
and methylguanidine, and showed a tendency to aggravate uremia.
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(Si-Wu-Tang), U#ri% ; Syo-saiko-t6 (Xiao-Chai-Hu-Tang), /I N42#Hi% ; Tokaku-zyoki-td

(Tao-He-Cheng-Qi-Tang), ¥kiZA&R &

Introduction

Conservative treatment (dietetics and medici-
nal therapy) is a widely practiced remedy for
chronic renal failure. The present authors have
been examining the action of crude drugs on rats
with experimental renal failure as an approach
to developing an effective medicinal therapy.
These studies have revealed that the traditional
Chinese prescription “Onpi-t6 (Wen-Pi-Tang)”
composed of Rhei Rhizoma, Ginseng Radix, Gly-

cyrrhizae Radix, Zingiberis Rhizoma, and Aconiti
Tuber is chiefly effective for delaying the pro-
gress of renal failure by inhibiting the production
of methylguanidine, which is know to be a potent
uremic toxin, and improving various forms of
A re-
cently published case report has revealed that pa-

. .. 1-6)
metabolic and hormonal abnormalities.

tients with chronic renal failure respond well to
Onpi—t6.7'8) In the present study, seven varieties
of prescriptions containing rhubarb and prescrip-
tions used for treating renal diseases were select-
ed in order to search for effective prescriptions
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other than Onpi-td by examining their action in
rats with adenine-induced chronic renal failure
in terms of their effects on urea nitrogen, creat-
inine, guanidino compounds, and electrolytes in

serum.
Materials and Methods

Awnimals and treatment . Male rats of the
JCL : Wistar strain with a body weight of about
150 g, were kept in an animal room at an ambient
temperature of 22+1°C and with lights on from 6
a.m. to 6 pm. They were fed ad libitum on an
1894 casein diet containing 0.759% adenine, which
produced experimental renal failure in the ani-
mals’ During the adenine feeding period, ex-
tracts of each prescription dissolved in water were
administered orally for 24 days to rats as drink-
ing water, while control rats received tap water.
Throughout the experimental period, there were
no statistically significant differences between
the control and each of the extract-treated rats
with regard to changes in body weight. The
food intake of each rat was essentially propor-
tional to weight change. No case of diarrheal
symptom was found. Six rats were used for each
experimental group. Values were expressed as
means+S.E.

Prescriptions - The composition of Daid -busi-
to6 used in the experiment was as follows | 10 g of
Rhei Rhizoma, 30 g of Aconiti Tuber, and 20 g of
Asiasari Radix. The extract was obtained as
follows : the above-mentioned crude drugs were
boiled gently in 1000 ml of water for 60 min and
about 500 ml of decoction was obtained. The
extract was then concentrated under reduced
pressure to leave a brown residue at a yield of
about 209%.

obtained from Tsumura Juntendo, Inc., Tokyo,

The following prescriptions were

Japan (figures indicate proportions of each ingre-
dient, expressed in parts per whole) . Tokaku-
2y 0ki-td (Persicae Semen 5, Cinnamomi Cortex 4,
Rhei Rhizoma 3, Glycyrrhizae Radix 1, Natrium
Sulfuricum 2), San’d - syasin-td (Rhei Rhizoma
3, Coptidis Rhizoma 3, Scutellariae Radix 3),
Simotu-td (Rehmanniae Radix 3, Paeoniae Radix
3, Cnidii Rhizoma 3, Angelicae Radix 3), Syo-

saiko-td6 (Bupleuri Radix 7, Pinelliae Tuber 5,
Scutellariae Radix 3, Zizyphi Fructus 3, Ginseng
Radix 3, Glycyrrhizae Radix 2, Zingiberis Rhizo-
ma 1), and Sairei-t6 (Bupleuri Radix 7, Pinelliae
Tuber 5, Scutellariae Radix 3, Zizyphi Fructus 3,
Ginseng Radix 3, Glycyrrhizae Radix 2, Zingi-
beris Rhizoma 1, Alismatis Rhizoma 5, Atractylo-
dis Lanceae Rhizoma 3, Polyporus 3, Hoelen 3,
Cinnamomi Cortex 2). Hatimi-zié-gan (Rehman-
niae Radix 6, Corni Fructus 3, Dioscoreae Rhi-
zoma 3, Alismatis Rhizoma 3, Hoelen 3, Mou-
tan Cortex 2, Cinnamomi Cortex 1, Aconiti Tu-
ber 0.5) was a product of Ohminedo Pharmaceu-
tical Industry, Co., Ltd., Nara, Japan.

Analysts - On the 24th day of the feeding pe-
riod, rats were stunned by a sharp blow on the
head. Blood was collected into a conical centri-
fuge tube and the serum was separated by centri-
fugation immediately for determination of urea
nitrogen, creatinine, guanidino compounds and
electrolytes. Urea nitrogen, inorganic phosphate
and calcium were determined using commercial
reagents (BUN KAINOS obtained from Kainos
Laboratories, Inc., Tokyo, Japan . Phosphor B-
Test Wako from Wako Pure Chemical Industries,
Ltd., Osaka, Japan ; Calcium C-Test Wako from
Wako Pure Chemical Industries, Ltd.). For de-
termination of creatinine, methylguanidine and
guanidinosuccinic acid. the serum was deprotein-
ized by addition of trichloroacetic acid (final con-
centration, 10%5). The supernatant obtained by
centrifugation at 3000 rpm for 10 min was inject-
ed into a Japan Spectroscopic liquid chromato-
graph using a step-gradient system. A fluores-
cence spectrometer (excitation 365 nm, emission
495 nm ; model FP-210, Japan Spectroscopic
Co., Tokyo, Japan) was used for detection of the
substances on the column.

Statistics - The significance of differences be-
tween the control and extract-treated groups was
tested using Student’s /-test.

Results

Rhubarb-containing prescviptions
The results of administration of Daié-busi-td

are shown in Fig. 1. The urea nitrogen value was
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Fig. 1 Effect of Dai6-busi-td on serum constitu-
ents.

BUN, blood urea nitrogen ; Cr, creatinine ,
MG, methylguanidine ; GSA, guanidinosuccinic
acid ; P, inorganic phosphate . Ca, calcium.
Significantly different from the control value,
*p<0.05, **p<0.01, ***p <0.001.

significantly lowered in the group administered 60
mg of the extract and lowering tendencies were
found in the group given doses of 15 and 30 mg.
The creatinine value was also lowered signifi-
cantly in the groups given 30- and 60-mg doses,
while methylguanidine and guanidinosuccinic acid
were remarkably decreased in all groups. Inor-
ganic phosphate and calcium showed significant
changes only in the group given a 60-mg dose.
The results obtained with Tokaku-zydki-t6 ex-
amined at doses of 12.5, 25 and 50 mg/rat/day
showed that the urea nitrogen values were signifi-
cantly lowered by as much as 35, 22 and 20%,
respectively. The creatinine value was signifi-
cantly lowered in the group given a 12.5-mg dose,
and the groups given 25- and 50-mg doses also
Both methylgua-
nidine and guanidinosuccinic acid were signifi-
cantly lowered in all groups. On the other hand,
with regard to electrolytes, improvement of

showed lowering tendencies.
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Fig. 2 Effect of Tokaku-zyoki-td on serum con-
stituents.
Details are the same as in the legend to Fig. 1.

hyperphosphatemia and hypocalcemia was ob-
tained in the group given a 12.5-mg dose but no
change was seen in those given doses of 25 and 50
mg (Fig. 2). As shown in Fig. 3, the results of
examination of the action of San’d-syasin-t6 at
doses of 10, 25 and 40 mg/rat/day revealed that
urea nitrogen, creatinine, inorganic phosphate
and calcium did not vary in any group, and that
guanidinosuccinic acid was significantly lowered
only in the group given a 25-mg dose. The
methylguanidine value in the groups given doses
of 10, 25 and 40 mg was significantly decreased by
as much as 50, 57 and 59%, respectively.
Prescriptions containing no rhubarb

When Hatimi-zio-gan was administered for
24 days, the urea nitrogen value was significantly
lowered in the groups given 12.5- and 50 - mg
doses, as shown in Fig. 4. Creatinine and methyl-
guanidine were significantly lowered only in the
group given a 50-mg dose. Guanidinosuccinic
acid showed a lowering tendency in the group
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Fig. 3 Effect of San’6-syasin-t6 on serum con-

stituents.

Details are the same as in the legend to Fig. 1.
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Fig. 4 Effect of Hatimi-zi6-gan on serum con-

stituents.

Details are the same as in the legend to Fig. 1.
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Fig. 5 Effect of Simotu-td on serum constitu-
ents.
Details are the same as in the legend to Fig. 1.

given a 50-mg dose, but inorganic phosphate and
calcium values showed no change. Figure 5
shows the results of administration of Simotu-to.
The urea nitrogen value showed lowering ten-
dencies in the groups given doses of 12.5 and 25
mg and was significantly lowered by 28% in the
group given a 50-mg dose. Guanidinosuccinic
acid showed behavior similar to urea nitrogen,
being significantly reduced in the 50-mg dose
group. However, no change was observed in
creatinine, methylguanidine, inorganic phosphate
or calcium values. As shown in Fig. 6, when Syo-
saiko-td was administered, no change was found
in any of the values of urea nitrogen, creatinine,
guanidinosuccinic acid, inorganic phosphate or
calcium, but methylguanidine showed a signifi-

cant increase in the groups given doses of 10 and
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Fig. 6 Effect of Sy6-saiko-td on serum constitu-
ents.
Details are the same as in the legend to Fig. 1.

20 mg and an increasing tendency in the group
given a 40-mg dose. The action of Sairei-td
was entirely different from those of the above
6 prescriptions, urea nitrogen, creatinine and
methylguanidine being significantly increased,
guanidinosuccinic acid and inorganic phosphate
showing an increasing tendency, while calcium had
a decreasing tendency accompanied by aggra-
vated uremia.

Discussion

Daio-busi-td is described in Jin- Gui- Yao -
Lue (4EZH8%) and has been used by experience
to treat slightly lowered physical strength, con-
stipation with stomachache, coldness of the limbs
and other symptoms, and to treat nephrolithiasis,
cholelithiasis, spasm of the gastrointestinal tract
and other symptoms in the modern medical sci-
ence!” Tokaku-zydki-to is described in Shang-
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Fig. 7 Effect of Sairei-td on serum constituents.
Details are the same as in the legend to Fig. 1.

Han-Lun (15 %5%), published in the Han era is,
and is effective for treating constipation and men-
strual disorders in persons who are relatively
strong physically.l4> San’o-syasin-to is also de-
scribed in Jin-Gui- Yao-Lue (&EZRL) together
with Daio-busi-td and is applied for persons who
have a good constitution and physical strength
with a flushed face due to a rush of blood to the
head and complaints of constipation tendency,
epistaxis, hematemesis and other symptoms .
namely for the treatment of “Shi-Zheng” (FEzL)
and “Re-Zheng” (#4iF). Therefore, the compo-
nent crude drugs are Rhei Rhizoma, Coptidis Rhi-
zoma and Scutellariae Radix. All the prescrip-
tions mentioned above contain Rhei Rhizoma .
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37.5% in Daid-busi-t6, 20.0% in Tokaku-zyoki-
t6, and 33.3% in San’6-syasin-to.

These three prescriptions containing rhubarb
lowered methylguanidine levels remarkably like
the effect of both rhubarb alone'®™® and Onpi-
t(),l'z'S) which contains about 43% rhubarb. On
the other hand, Daio-busi-t6 and Tokaku-zyodki-
to were found to have an action of significantly
lowering urea nitrogen, creatinine, guanidino-
succinic acid and inorganic phosphate, and an ef-
fect of improving hypocalcemia which was not
found in Onpi-t6. Though further examinations
will be required in order to clarify the causes of
these differences, as the composite crude drugs
other than rhubarb, Daid-busi-té contains Aconiti
Tuber and Asiasari Radix, while Tokaku-zyoki-
t6 contains Persicae Semen, Cinnamomi Cortex,
Glycyrrhizae Radix and Natrium Sulfuricum.
Daid - busi - td, containing such “warm” drugs
(Han-Zheng (%3F) -cured drugs in Chinese med-
icinew)) as Aconiti Tuber and Asiasari Radix,
has a similar composition to Onpi-td (a “warm”
drug and “cold” drug, namely a Re-Zheng (#
%F) -cured drug””) but the former has a slightly
smaller content of rhubarb. From this fact, it
might be suggested that the lower content of rhu-
barb would weaken the improving action on ni-
trogen metabolism. On the other hand, with
Toékaku - zyoki -td, which contains such “cold”
drugs as Persicae Semen, used for treating
blood stagnation and laxation, and Natrium
Sulfuricum, the improving action on uremia was
This
finding suggests that the effect of Natrium Sul-

conversely decreased with increasing dose.

furicum, namely a “cold” effect, was so prominent
that it produced an undesirable outcome. San’6-
syasin-t9, containing only “cold” drugs, showed
no action in improving uremia other than a lower-
ing of methylguanidine, and the results obtained
apparently supported the above suggestion. An
action of lowering methylguanidine has been
observed only in prescriptions containing rhu-
barb, with rhubarb alone”® ™ and also with Onpi
‘tf)_llzj}
that the above action is specific to rhubarb.

These results therefore may suggest

On the other hand, Hatimi-zi6-gan, a pre-
scription containing no rhubarb, is also described

in Jin-Gui- Yao-Lue (&[EER%). Its indication
is stated to be “Shen-Yang-Xu” (BMm) and it
has been used to treat debility of the abdomen and
lower limbs, coldness and numbness, and in mod-
ern medicine it is applied to urination disturbance,
thirst and edema in nephritis and nephrosis 20
Simotu-t8, described in He-Ji-Ju-Fang (Fu%|F
7J3), improves blood supply as well as refreshing
the blood?” while Sy6-saiko-td, described in
Shang-Han-Lun (1B%3%), is extensively used to
treat hepatitis, nephritis, chronic gastrointestinal
disorders and other conditions’>>” Sairei-t5 has
been applied for cases of decreased urination,
edema, proteinuria and other disorders, and Abe
et al.fS) Okada et al.?6> and Miyakawa et al”” have
reported its therapeutic effects on experimental
and clinical nephrotic syndrome. Among the 4
prescriptions containing no rhubarb, the blood
concentrations of such uremia-causing substances
as urea nitrogen, creatinine and methylguanidine
were found to be lowered in the group given
Hatimi-zi6-gan at the largest dose of 50 mg,
while lowering of the concentration of urea nitro-
gen and guanidinosuccinic acid was observed in
the group given the largest dose of Simotu-to.
However, no such actions were found with Sy6-
saiko-td at all, and in fact uremia was aggravated
by using Sairei-to, indicating that the uremia-
improving action observed with the rhubarb -
containing prescriptions was not observed with
the latter preparations.

From the above findings, it is considered that
rhubarb is the common essential component in
prescriptions with a uremia-improving action,
and that a “warm” drug which softens the “Han”
(38) property of rhubarb itself is present. From
this view point, it is suggested that Onpi-td, as
reported previously,lfe) and Dai6-busi-t6 as shown
in the present experimental results, are useful for
the conservative treatment of kidney disease.
Since prescriptions such as Sy6-saiko-t6 and
Sairei-td, which have been used to treat nephritis
and nephrosis, have a rather weak action, it is
supposed that they do not act directly on the
immunological system on the renal glomeruli, but
enhance metabolism in the body, and that this
effect is involved in the action mechanism of
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rhubarb. From the findings that this effect was
observed in the groups which received Onpi-td
and Daid-busi-to, and also in the group given the
largest dose of Hatimi-zid-gan, it is considered
that the rats used in this experiment had “Pi -
Yang-Xu” (J§F%), partly coexisting with “Shen-
Yang-Xu” (B#HE) through analysis of “Zheng”
(3F) used in classical Chinese medicine. Further
future studies will be required in order to obtain
more detailed information.
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