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Abstract
Objectives: To evaluate 20 Kampo medicines, which comprised 6 formulas, Otsujito, Junchoto, Tokaku-

jokito, Bofutsushosan, Mashiningan, and Keishikashakuyakudaioto, from 7 brands, to create a ranking of

Kampo medicines for appropriate selection of laxatives.

Methods: The amounts of sennosides A and B, the important components showing laxative effects con-

tained in Kampo medicines, were analysed using High Performance Liquid Chromatography.

Results: We found that the amounts of sennosides A and B were different among brands, even when they

had the same formula. Furthermore, the amounts of sennosides differed when the same amounts of rhubarb

were used.

Conclusions: These results suggest that the differences in amounts of sennosides are caused by the quality

of the rhubarb used. Kampo medicines containing laxatives other than rhubarb, including disodium sulphate

and hemp seed, had synergistic laxative effects. Thus, in the future, it may be possible to adjust laxative po-

tency of Kampo medicines through further clinical tests.
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Introduction

Rhubarb (Da Huang) is an important herbal medicine

used in several Kampo medicines and has laxative, stoma-

chic, and antidiarrhoeal effects[1]. Some Rheum species

(Polygonaceae), such as Rheum palmatum L., R. tanguticum
Maximowicz, R. officinale Baillon, and R. coreanum Nakai,

and interspecific hybrids such as Shinshu Daio (R. core-
anum Nakai × R. palmatum L.) are listed as ‘medicinal rhu-

barb’ in the Japanese Pharmacopoeia 17th edition (JP)[2].

These rhubarb species contain not only anthraquinone and

anthrone analogues such as sennosides A-F but also pheno-

lic compounds such as tannins and stilbene derivatives[3].

Sennosides A and B, which are the active compounds of

Senna leaves, are also potent components of rhubarb. Orally

administered sennosides A and B are hydrolysed and con-

verted into aglycons, forming sennidins A and B and glu-

cose[4], by β-D-glucosidase originating from the gastrointes-

tinal microbiota[4] (Figure 1).

The mechanisms of rheinanthrone’s laxative effects are

not clear, but some researchers have reported that the action

of rheinanthrone stimulates Auerbach’s plexus to promote

colonic peristalsis, thereby inducing laxative effects[5].

Other researchers have suggested that prostaglandins and

calcium ions might have roles in the laxative effects of

rheinanthrone[6,7], but others have reported that rheinan-
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throne and a metabolite of sennosides C and D, namely

aloe-emodinanthrone, synergistically decrease water absorp-

tion from the colon[8].

Administration of rhubarb should be avoided for anyone

who is pregnant or can become pregnant because rhubarb is

considered to have oxytocic action and cause hyperaemia

not only in the intestines but also in uterus, which might

cause early abortion[1]. Repeated administration of herbal

medicines containing anthraquinone analogues, including

rhubarb, senna folium, and aloe, can lead to an adverse ef-

fect called melanosis coli, in which the colonic mucosa is

dyed yellowish brown to dark brown by the pigment lipo-

fuscin[9].

The dyeing process impairs mucosal function and weak-

ens peristalsis. This means that repeated administration of

anthraquinone analogues can lead to resistance to laxation;

thus, its long-term administration should be avoided[9]. The

laxative effects of these medicines differ among patients, es-

pecially physically weak patients prone to developing ab-

dominalgia and diarrhoea; therefore, physicians should use

caution when prescribing laxative medicines[1,10].

For appropriate use of laxative agents, patients are first

directed to change their lifestyle and administer osmotic

laxatives. If these measures do not prove sufficient to im-

prove constipation, stimulant laxatives such as sennosides

may be administered[11].

Stimulant laxatives should be administered for only a

short time or as a single dose. Long-term use of stimulant

laxatives can lead to tolerance. Therefore, to avoid long-term

use of stimulant laxatives, stronger medicines should be re-

placed with weaker ones based on the strength of the laxa-

tive effect and colonic transit time.

However, the strength of clinically administered stimulant

laxatives remains unclear. Our previous study revealed the

strength of some stimulant laxatives[12], but the data were

insufficient to quantify the strength of stimulant laxatives in

Kampo medicines.

Furthermore, the Research Society for the Diagnosis and

Treatment of Chronic Constipation has suggested that

Kampo medicines can improve chronic constipation; how-

ever, there is little scientific evidence to support clinical

use[13]. Accordingly, strengths of stimulant laxatives and

formulas and quality of Kampo medicines remain unclear.

In this study, the amounts of sennosides A and B in

Kampo medicines containing rhubarb were analysed using

high-performance liquid chromatography (HPLC) to facili-

tate the selection of appropriate stimulant laxatives based on

their strengths.

Methods

Materials

Sennoside A (>99%) and B (>98%) and sodium hydrogen

carbonate (>99%) were purchased from Fujifilm Wako Pure

Chemical Corporation (Osaka, Japan). Acetonitrile, distilled

water, and acetic acid for the HPLC mobile phases were

purchased from Nacalai Tesque (Kyoto, Japan). The follow-

ing Kampo medicine dry extracts were obtained through

Okazaki Surgery, Clinic for Gastroenterology and Proctol-

ogy.

Seven Otsujito (Yi Zi-Tang: 03) formulas were obtained

from Tsumura & Co. (Tsumura; Tokyo, Japan), Kotaro

Pharmaceutical Co., Ltd. (Kotaro; Osaka, Japan), Kracie

Pharmaceutical (Kracie; Tokyo, Japan), Ohsugi Pharmaceuti-

cal Co., Ltd. (Ohsugi and Junko; Osaka, Japan), Teikoku

Kampo Seiyaku Co., Ltd. (Teikoku; Kagawa, Japan), and

Taikoseido Pharmaceutical Co., Ltd. (Taikodo; Kobe, Japan).

Two Junchoto (Run Chang-Tang: 51) formulas were ob-

tained from Tsumura and Taikodo. Six Tokakujokito (Tao

He Cheng Qi-Tang: 61) formulas were obtained from Tsu-

mura, Kotaro, Kracie, Ohsugi, Junko, and Teikoku.

A Bofutsushosan (Fang Feng Tong Sheng-San: 62) for-

mula was obtained from Tsumura. Three Mashiningan (Ma

Zi Ren-Wan: 126) formulas were obtained from Tsumura,

Kotaro, and Ohsugi.

A Keishikashakuyakudaioto (Gui Zhi Jia Shao Yao Da

Huang-Tang: 134) formula was obtained from Tsumura.

Kampo formula names are denoted as ‘company name-

formula number’ (e.g. Tsumura’s Otsujito is “Tsumura-03”).

When formulas are referred to without a company name, the

formula names are expressed in accordance with guidelines

for romanising Kampo medicines’ names[14].

Preparation of standard solutions and samples

Samples of each Kampo medicine were prepared as fol-

lows. One hundred milligrammes of a Kampo medicine ex-

tract granule or fine grain was weighed and suspended in 10

mL of 1 mg/mL sodium hydrogen carbonate solution. The

suspensions were sonicated for 30 min and centrifuged at

1,200 rpm for 15 min, after which the supernatants were

used for HPLC analyses.

Quantitative analyses of sennosides A and B using HPLC

Sennosides A and B in Kampo medicines containing rhu-

barb were analysed quantitatively by HPLC. The samples

and standard solutions were analysed using LC-8020 model

III (Tosoh Co. Ltd., Tokyo, Japan) equipped with a TSKgel

ODS-100Z silica gel column (3 μm, 4.6 mm I.D. × 250

mm; Tosoh Co. Ltd.) and a UV-8020 ultraviolet visible ab-

sorbance (UV/Vis) detector (Tosoh Co. Ltd.). These quanti-

tative analyses were conducted as in our previous study[12].

The mobile phase was isocratic acetonitrile/1.25% acetic

acid aqueous solution (1:4); the flow rate was 0.5 mL/min;

and the detection wavelength was 340 nm. An analysis of

the standard solutions indicated that sennosides A and B ap-
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Figure 1. Main metabolic pathway of sennosides by human gastrointestinal microbiota.

-glucosidase reductase

Rheinanthrone
(active compound)

Sennosides A and B Sennidins A and B

reductase

-glucosidase

8-Glucosylrheinanthrone Rheinanthrone

peared at retention times of 23 and 13 min, respectively.

Measuring the pH of Kampo medicines in aqueous solu-
tions

Aqueous solutions were obtained by following the same

method used to prepare the HPLC samples; the Kampo

medicine extract granules and fine grains were suspended in

distilled water and sonicated. The sonicated suspensions

were centrifuged at 4,000 rpm for 15 min, and the obtained

supernatants were filtered using HLC-Disk 25 (Kanto

Chemical Co., Inc, Tokyo). The pH of the filtered solutions

was measured using a pH meter LAQUAact D-74 (Horiba

Scientific, Kyoto, Japan).

Statistical analyses

The results are presented as mean ± standard error of the

mean (SEM). Analyses of three groups were performed us-

ing Dunnett’s test in GraphPad InStat (GraphPad Software

Inc., San Diego, CA), and all others were performed using

Student’s t-test in Microsoft Excel 2019 (Microsoft Inc.,

Redmond, WA). Correlation ratios between data were calcu-

lated using Microsoft Excel.

Results

Standard curves for sennosides A and B are as presented

in Figure 2. The standard curve of sennoside A indicated

high linearity (R2 > 0.998), and the linear range of quantifi-

cation was 2.4 × 10−4 to 1 mg/mL (Figure 2A). The standard

curve of sennoside B indicated high linearity (R2 > 0.999),

with a linear range of quantification of 4.9 × 10−4 to 1.0 mg/

mL (Figure 2B).

Assigning a score of 10 to the commonly prescribed

PursennidⓇ Tablet (Sun Pharma Japan Ltd, Tokyo, Japan),

which contains 12 mg of sennosides A and B, the relative

scores for the amounts of sennosides A and B in the Kampo

medicines analysed using HPLC were calculated. The result-

ing scores indicated the relative strength of medicinal

rhubarb-containing Kampo medicines (Table 1). The formula

for calculating the relative score is [Amount of sennosides A

and B (mg/mL)] × 10 mL × [formulas’ package weight (g)]

× 10 (a.u.)/[0.1 g × 12 mg].

The weakest formula was that of Tsumura-03, with a

score of 1.1, and the strongest was Kracie-61, with a score

of 9.7. No Kampo medicines were superior to Pursennid;

however, the laxative effect of Kracie-61 was equivalent to

that of Pursennid.

The pH of Otujito aqueous solutions was 4.94-5.52. The

median pH was equal to that of Ohsugi-03, and the pH of

each sample solution was thus statistically compared with

that of Ohsugi-03 using Dunnett’s test. The pH values of

Kotaro-03 and Kracie-03 were significantly higher than that

of Ohsugi-03, and that of Taikodo-03 was significantly

lower than that of Ohsugi-03 (Table 2).

The pH of Tokakujokito aqueous solutions was 5.31-5.69.

The median pH was close to that of Kracie-61, and the pH
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Figure 2. Standard curves for sennosides A and B.

Table　1.　Amounts of Sennosides A and B in Kampo Medicines and Their Relative Strengths.

Sennoside A 

(mg/pack)

Sennoside B 

(mg/pack) Sennosides A and B 

(mg/pack)

Strength 

Scores
Average SEM Average SEM

Junko-03 3.32 ± 0.38 1.44 ± 0.08  4.76 4.0

Kotaro-03 1.70 ± 0.02 1.94 ± 0.02  3.63 3.0

Kracie-03 1.78 ± 0.03 1.99 ± 0.01  3.77 3.1

Ohsugi-03 1.24 ± 0.02 1.21 ± 0.02  2.45 2.0

Taikodo-03 1.08 ± 0.00 1.00 ± 0.02  2.08 1.7

Teikoku-03 1.10 ± 0.01 0.96 ± 0.05  2.07 1.7

Tsumura-03 0.47 ± 0.08 0.86 ± 0.08  1.33 1.1

Taikodo-51 1.07 ± 0.00 1.29 ± 0.02  2.36 2.0

Tsumura-51 3.84 ± 0.08 2.27 ± 0.21  6.11 5.1

Junko-61 4.48 ± 0.04 3.10 ± 0.10  7.58 6.3

Kotaro-61 5.09 ± 0.15 3.75 ± 0.11  8.83 7.4

Kracie-61 6.64 ± 0.04 5.04 ± 0.02 11.68 9.7

Ohsugi-61 3.98 ± 0.06 2.23 ± 0.28  6.21 5.2

Teikoku-61 1.53 ± 0.05 1.30 ± 0.05  2.83 2.4

Tsumura-61 3.82 ± 0.02 3.30 ± 0.08  7.12 5.9

Tsumura-62 0.77 ± 0.02 3.73 ± 0.37  4.50 3.8

Kotaro-126 6.42 ± 0.07 4.10 ± 0.06 10.52 8.8

Ohsugi-126 4.24 ± 0.04 3.13 ± 0.05  7.38 6.1

Tsumura-126 2.56 ± 0.14 2.16 ± 0.05  4.72 3.9

Tsumura-134 1.23 ± 0.07 1.17 ± 0.07  2.39 2.0

The amount of sennosides A and B is the sum of the amounts of the two sennosides, but some of these are not 

equal to the sum of the two sennosides because of values less than significant figures.

of each sample solution was thus statistically compared with

that of Kracie-61. The pH values of Junko-61 and Ohsugi-

61 were significantly higher than that of Kracie-61, and

those of Kotaro-61, Teikoku-61, and Tsumura-61 were sig-

nificantly lower than that of Kracie-61 (Table 2).

The pH of the Masiningan aqueous solutions was 5.42-

6.07. These pH values were statistically compared with

those of Kotaro-126 and Ohsugi-126, with Tsumura-126 as

a control, and the pH of Kotaro-126 was significantly higher

than that of Tsumura-126; there was no significant differ-

ence between Ohsugi-126 and Tsumura-126 (Table 2).

The pH of Junchoto aqueous solutions was 5.21-5.26.

These pH values were statistically compared with each other

using Student’s t-test, and there was a significant difference

between them (p = 0.033). However, the significance was

lost when the number of samples was increased (Table 2).

Discussion

Analyses of sennosides A and B in rhubarb-containing

Kampo medicines indicated different amounts for sennosides

A and B even when the formulas were the same (Table 1).

For instance, the highest score for Tokakujokito was 9.7

(Kracie-61), and the lowest was 2.4 (Teikoku-61), with a
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Table　2.　pH of Aqueous Sample Solutions.

Sample pH Sample pH

Junko-03 5.36 ± 0.02 Kotaro-61 5.58 ± 0.02

Kotaro-03 * 5.49 ± 0.01 Kracie-61 5.56 ± 0.02

Kracie-03 5.40 ± 0.02 Ohsugi-61 + 5.49 ± 0.01

Ohsugi-03 5.37 ± 0.02 Teikoku-61 ++ 5.69 ± 0.01

Taikodo-03 5.35 ± 0.01 Tsumura-61 ++ 5.66 ± 0.02

Teikoku-03 * 4.96 ± 0.01 Tsumura-62 5.27 ± 0.02

Tsumura-03 * 5.51 ± 0.01 Kotaro-126 # 6.07 ± 0.05

Taikodo-51 5.21 ± 0.01 Ohsugi-126 5.42 ± 0.02

Tsumura-51 5.26 ± 0.02 Tsumura-126 5.42 ± 0.03

Junko-61 ++ 5.31 ± 0.02 Tsumura-134 5.12 ± 0.04

Data are expressed as means ± SEMs (n = 3). The statistical analysis was per-

formed using one-way analysis of variance followed by Dunnett’s test. * p < 

0.01 vs. Ohsugi-03, + p < 0.05, ++ p < 0.01 vs. Kracie-61, and # p < 0.01 vs. 

Tsumura-126. Italics: sample used as a control in each formula (sample num-

ber > 2).

Table　3.　Medicinal Rhubarb and Other Laxative Components in Each Formula.

Agents Rhubarb per package (g) Other laxative components (g)

Junko-03 0.33 none

Kotaro-03

Kracie-03

Ohsugi-03

Taikodo-03

Teikoku-03

Tsumura-03 0.17

Taikodo-51 1.00 Hemp fruit 0.67

Tsumura-51 0.67

Junko-61 1.00 Anhydrous sodium sulphate 0.30

Kotaro-61

Kracie-61 0.33

Ohsugi-61 0.30

Teikoku-61 0.67

Tsumura-61 0.30

Tsumura-62 0.50 Anhydrous sodium sulphate 0.23

Kotaro-126 1.33 Hemp fruit 1.67

Ohsugi-126

Tsumura-126

Tumura-134 0.67 none

nearly four-fold difference.

Some formulas (e.g., Otsujito, Junchoto, and Mashinin-

gan) contained more than double the amount of sennosides

A and B, even though they had the same formulas. The

compositions of herbal medicines in each formula (i.e. the

amounts of medicinal rhubarb in the formula) varied by

brand (Table 3). This could be one reason for the difference

in the amounts of sennosides A and B in the same formulas.

However, this alone is not enough to explain the differ-

ence in the amounts of sennosides A and B; therefore, it is

necessary to consider other factors.

Another possibility is extraction conditions. The extrac-

tion methods for each brand should generally be similar, but

differences such as hardness, pH, and extraction temperature

could have some effect. Therefore, the formulas for Tsumura

were compared to consider differences in extraction condi-

tions among the 12 medicinal rhubarb-containing formulas.

The estimated strength scores for each formula were

based on that for Daiokanzoto (Da Huang Gan Cao-Tang)

obtained in our previous study and were analysed using

HPLC[15]; formulas analysed in our previous study are il-

lustrated in italics in Table 4.

When Tsumura’s formulas analysed in this study were

compared, Tsumura-61 had the highest score, suggesting

that Tsumura-61 is stronger than Tsumura-84 Daiokan-

zoto[15]. A weak positive correlation was observed between

Tsumura’s formulas, except for Tsumura-84, and the medici-

nal rhubarb in those formulas (R = 0.6000).

However, different scores were observed for formulas
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Table　4.　Comparison of the Estimated and Analysed Strength Scores of Tsumura’s 

Medicinal Rhubarb-containing Formulas Based on Their Daiokanzoto.

Estimated 

score

Analysed 

score
Brands Formulas

Medicinal rhubarb 

(g)

0.54 1.11 Tsumura-03 Otsujito 0.17

1.07 3.97 Junko-03 0.33

3.03 Kotaro-03

3.14 Kracie-03

2.04 Ohsugi-03

1.73 Taiko-03

1.72 Teikoku-03

1.36 3.75 Tsumura-62 Bofutsushosan 0.50

2.17 5.10 Tsumura-51 Junchoto 0.67

1.99 Tsumura-134 Keishikashakuyakudaioto

3.25 5.93 Tsumura-61 Tokakujokito 1.00

6.31 Junko-61

7.36 Kotaro-61

9.73 Kracie-61

5.18 Ohsugi-61

2.36 Teikoku-61

1.97 Taikodo-51 Junchoto

4.33 4.33 Tsumura-84 Daiokanzoto 1.33

8.8 Kotaro-126 Masiningan

6.1 Ohsugi-126

3.93 Tsumura-126

with the same amount of medicinal rhubarb (Tsumura-51

and Tsumura-134).

The present extraction and formulation technologies are

not extremely different; therefore, the temperature when

those formulas are extracted should have fewer effects on

the sennosides they contain.

Sennosides have low solubility in water at neutral pH, so

it was considered that saponins or lipids would be good for

sennoside extraction. However, no positive correlation was

observed between the score and the amount of saponin-

containing herbal medicines or between the score and the

amount of lipid-containing herbal medicines.

The pH of solutions might have affected their extraction

efficiency. In particular, sennosides were easily extracted un-

der alkaline conditions, such as when sennosides were ex-

tracted using a sodium hydrogen carbonate solution in this

study. However, the pH of all sample solutions was in the

range of 5-6. The pH of some sample solutions might have

been affected by magnesium aluminum silicate. Magnesium

aluminum silicate was a basic compound found in all of Ko-

taro’s agents and had a neutralising effect on the acidic solu-

tion[16]. This could lead to a slightly high pH in Kotaro’s

agents. A strong correlation was observed between the laxa-

tive strength scores and the pH of samples for Mashiningan

(R = 0.8959) but not for Otsujito (R = 0.1727) and Tokaku-

jokito (R = −0.2862). A significant correlation was also not

observed among Tsumura’s agents (R = 0.3105). Therefore,

the pH of those samples could weakly affect the amounts of

sennosides in Kampo medicines.

The above results suggested that the differences in

strength scores might be caused by the quality of medicinal

rhubarb, such as its botanical origins, but not by the other

herbal medicines contained in those formulas. In JP, medici-

nal rhubarb is obtained from R. palmatum, R tanguticum, R
officinale, and R. coreanum and their hybrids[2]. Some of

these are called Kimmondaio (Jin Wen Da Huang) and Gao

(Ya Huang), and they contained low amounts of sennosides

compared with Shinshudaio, which is medicinal rhubarb hy-

bridised and cultivated in Japan that has a high amount of

sennosides[1]. The amounts of sennosides in Kinnmondaio

and Gao are about one-fifth to half of those in Shinshudaio.

Differences in the amount of sennosides in medicinal rhu-

barb are likely due to Rheum species and their hybrids or

the cultivation conditions. JP states that 1 g of dried rhubarb

contains at least 2.5 mg of sennoside A[2].

However, both sennoside A and sennoside B have laxative

effects, so quantifying only sennoside A according to JP

would not provide adequate information for assessing the

potential for long-term clinical use of medicinal rhubarb and

Kampo medicines containing sennosides A and B. In addi-
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tion, there is no information available about the upper limits

of sennoside A and the total amounts of sennosides A and

B. This could be one of reasons that sennoside amounts dif-

fered substantially among several Kampo medicines.

Some patients complained that laxative Kampo medicines

had weaker effects or some unpleasant adverse reactions.

Melanosis coli developed weaker effects when used for a

long term. Even if not used for a long time, the Kampo

medicines could have been produced from rhubarbs with

lower quality, leading to abdominal pain. Kampo medicines

would made using low-quality rhubarb containing rhapon-

ticin, which causes abdominal pain.

The results obtained in this study should be similar for

agents from the same batch; however, it is unclear whether

similar results will be obtained for different batches of the

same formula. The formulas may contain different amounts

of sennosides detected in other batches. Therefore, in future

research, we will analyse the amounts of sennosides in dif-

ferent batches of the same formulas.

Some kinds of rhubarb, such as Kinnmondaio, Gao, and

Shinshudaio used in Kampo medicines, are still hard to

identify using analytical techniques. Because they are boiled

and extracted to prepare them as Kampo agents, their DNAs

are cut off, and it thus becomes difficult to read the gene se-

quences. However, there is a possible way of identifying

rhubarb’s quality in a rhaponticin analysis.

The stilbenoid glycoside rhaponticin has been detected in

some low-quality medicinal rhubarb[1]. Therefore, this

might be useful as a marker compound for low-quality rhu-

barb[17]. However, it would be difficult to analyse sen-

nosides and rhaponticin using a UV/Vis detector at the same

time because of differences in the wavelength of maximum

absorption between sennosides (λmax = 260-270 nm)[18] and

rhaponticin (λmax = 343 nm)[19]. It might be possible to use

an HPLC system equipped with a photodiode array detector,

but such a system is quite expensive and, therefore, not al-

ways available for researchers when analysing these com-

pounds.

An anti-rhaponticin monoclonal antibody might also be

useful for qualitative and quantitative analyses of rhaponticin

in Kampo medicines using enzyme-linked immunosorbent

assay, even if the amount of rhaponticin is not sufficient for

HPLC analysis. The detection method would make it clear

whether low-quality rhubarb was used as an ingredient in

Kampo medicines.

In this study, the laxative strength scores of 20 Kampo

medicines were calculated. Those scores could potentially be

used as a reference when physicians choose stimulant laxa-

tives. However, some problems remain because it is not

clear whether the strength of the laxatives is truly evaluated

using the amounts of sennosides A and B alone.

Kampo medicines contain some other herbal medicines

with laxative effects, such as the osmotic laxative sodium

sulphate (Mang Xiao) and the miscellaneous laxative hemp

fruit (Ma Zi Ren). Hemp fruit contains neutral lipids that are

hydrolysed into glycerol and aliphatic acids[20]. Glycerol is

an osmotic and lubricant laxative, and aliphatic acid is a lu-

bricant laxative. The colonic transit time of patients adminis-

tered Kampo medicines containing rhubarb and other laxa-

tives might be shorter compared with that of patients admin-

istered Kampo medicines containing only rhubarb.

We analysed the colonic transit time of casanthranol and

dioctyl sodium sulphosuccinate in our previous study[21]. In

that study, we also used the Bristol stool form scale to

evaluate stool form. The colonic transit time has also been

evaluated using the Bristol stool form scale in other coun-

tries[22]. However, few clinical studies of rhubarb-

containing Kampo medicines have been conducted to obtain

data on colonic transit time and Bristol stool form scale,

with the exception of Daikenchuto (Da Jian Zhong-

Tang)[23,24]. Clinical tests involving administration of

Kampo medicine to analyse colonic transit time and the

Bristol stool form scale might enable application of the

laxative strength score as a measure of total laxative effect.

These refined scores would indicate the total strength of

laxatives regardless of their mechanisms, which would help

physicians and patients choose the most appropriate agents

while minimising the use of stimulant laxatives, similarly to

the analgesic opioid ladder and rotation approach used in

terminal care[25].

Analyses of sennoside amounts in the following 10

Kampo medicines will be a future task: Daisaikoto (Da Chai

Hu-Tang, 08), Daiobotampito (Da Huang Mu Dan Pi-Tang,

33), Jizusoippo (Zhi Tou Chuang-Yi Fang, 59), Choijokito

(Tiao Wei Cheng Qi-Tang, 74), Jidabokuippo (Zhi Da Pu-Yi

Fang, 89), Tsudosan (Tong Dao-San, 105), San’oshashinto

(San Huang Xie Xin-Tang, 113), Daijokito (Da Cheng Qi-

Tang, 133), Inchinkoto (Yin Chen Hao-Tang, 135), and Ku-

mibinroto (Jiu Wei Bing Lang-Tang, 311)[26]. Furthermore,

the formulas examined in this study will be analysed for dif-

ferent brands to create a better ranking of stimulant laxa-

tives.

In conclusion, the results of this study suggest that the

laxative strength score and the present ranking could assist

physicians in more easily choosing appropriate medicinal

rhubarb-containing Kampo medicines for use as laxatives,

thereby helping patients relieve constipation without the ad-

verse effects caused by anthraquinone analogues.

Acknowledgements

We would like to thank Tsumura & Co., Ltd, Kotaro

Pharmaceutical Co., Ltd., Kracie Pharmaceutical, Ohsugi

Pharmaceutical Co., Ltd., Teikoku Kampo Seiyaku Co.,

Ltd., and Taikoseido Pharmaceutical Co., Ltd. for supplying

us with the Kampo medicines.



J Anus Rectum Colon 2021; 5(3): 229-236 dx.doi.org/10.23922/jarc.2020-102

236

Conflicts of Interest

There are no conflicts of interest.

Author Contributions

Ideas and Design of the Study: Keisuke Okazaki, Osamu

Morinaga

Writing manuscript: Kakuyou Ogawa

Data capturing using HPLC: Kakuyou Ogawa and Ai

Tashima

Analyses and interpretation on the data: Ogawa Kakuyou,

Keisuke Okazaki, and Osamu Morinaga

Approval of the final manuscript: Osamu Morinaga

Approval by Institutional Review Board (IRB)

none (This study does not include an approval code of

IRB, because there are no data obtained from patients or

any human beings and animals in the study.)

References
1. Shoyama Y, Morinaga O, Cai SQ. Rheum palmatum. Med Drug J.

2009 Aug;45:5-15.

2. Ministry of Health, Labour and Welfare. The Japanese pharmaco-

poeia seventeenth edition (JPXVII). Tokyo: Jiho; 2016. 1844 p.

3. Takeya K, Kiuchi F, Komatsu K. Partner pharmacognosy. 3rd ed.

Tokyo: Nankodo; 2017. p. 146-8.

4. Hattori M, Namba T, Akao T, Kobayashi K. Metabolism of sen-

nosides by human intestinal bacteria. Pharmacol. 1988 Jul;36

(suppl 1):172-9.

5. Matsuoka Y, Kubota K. Laxatives and peristaltic stimulants. Nip-

pon Rinsho. 1991 Jun;49(special issue 2):384-7.

6. Yagi T, Miyawaki Y, Nishikawa T, Yamauchi K, Kuwano S. In-

volvement of prostaglandin E-like material in the purgative action

of rhein anthrone, the intraluminal active metabolite of sennosides

A and B in mice. J Pharm Pharmacol. 1988 Jan;40(1):27-30.

7. Yamauchi K, Yagi T, Kuwano S. Suppression of the purgative ac-

tion of rhein anthrone, the active metabolite of sennosides A and

B, by calcium channel blockers, calmodulin Antagonists and in-

dometacin. Pharmacol. 1993 Oct;47(suppl 1):22-31.

8. Yagi T, Yamauchi K, Kuwano S. The synergistic purgative action

of aloe-emodin anthrone and rhein anthrone in mice: Synergism in

large intestinal propulsion and water secretion. J Pharm Pharma-

col. 1997 Jan;49(1):22-5.

9. Takano M, Takagi K, Udo K, Fukushima Y, Soma G, Kage M.

Preparation of animal model of melanosis coli induced by continu-

ous administration of clinically avilable laxative. J Jpn Soc Colo-

Proctol. 1995 Nov;48:1017-25.

10. Okamura N. Byotai-kara mita kampo yakubutsu guideline. Tokyo:

Kyoto Hirokawa Publishing Inc.; 2009. 289 p.

11. Bharucha AE, Pemberton JH, Locke GR 3rd. American Gastroen-

terological Association technical review on constipation. Gastroen-

terology. 2013 Jan;144(1):218-38.

12. Okazaki K, Morinaga O. Making a potency list of stimulant laxa-

tives, 2019 edition. JACP. 2019 Oct;3:81-6

13. Research society for the diagnosis and treatment of chronic consti-

pation. Evidence-based clinical practice guidelines for chronic

constipation 2017. Tokyo: Nankodo; 2017. p. 77-9.

14. Tsutani K, Satake M, Toriizuka K, Hikiami H, Yamada K. Stan-

dard kampo formula nomenclature. Kampo Med. 2005 Jul;56:611-

22.

15. Okazaki K, Yamada H, Morinaga O. Evaluation of stimulant laxa-

tive components by analyses of sennoside A and B in agents con-

taining rhubarb and senna leaves. J Hyogo Med Assoc. 2017 Mar;

59:28-32.

16. Ministry of Health, Labour and Welfare. Supplement I to the Japa-

nese pharmacopoeia seventeenth edition (JPXVII). Tokyo: Jiho;

2018. 60 p.

17. Kim OH, Kwak JE, Jung SJ, Kim DG, Han EJ, Han CH, Kim BS,

Choi BH, Kim MY. The simultaneous analysis of sennoside A and

rhaponticin in rhei rhizoma using liquid chromatography-diode ar-

ray detecter. Yakhak Hoeji. 2010 Feb;54(1):39-48.

18. Tarkase KN, Danve AV. Development and validation of spectro-

photometric method for simultaneous estimation of aloin and sen-

noside in suppository dosage form. Int J Pharm Sci Rev Res. 2015

Mar;31(2):195-9.

19. Csuk R, Albert S. A short synthesis of rhaponticin and its 3’’-

fluoroanalog via a Wittig/Heck-Mizoroki route. Z Naturforsch.

2011 Mar;66(3):311-6.

20. Tanaka C, Kato R, Narumiya S. New pharmacology. 7th ed. To-

kyo: Nankodo; 2017. 491 p.

21. Okazaki K. A study on the use of stimulant laxatives using large

bowel transit time as an index. J Jpn Soc Coloproctol. 2011;64(6):

408-13.

22. Leng-Peschlow E. Acceleration of large intestine transit time in

rats by sennosides and related compounds. J Pharm Pharmacol,

1986 May;38(5):369-73.

23. Manabe N, Camilleri M, Rao A, Wong BS, Burton D, Busciglio I,

Zinsmeister AR, Haruma K. Effect of daikenchuto (TU-100) on

gastrointestinal and colonic transit in humans. Am J Physiol Gas-

trointest Liver Physiol. 2010 Jun;298(6):G970-5.

24. Nakamura T, Sakai A, Isogami I, Noda K, Ueno K, Yano S.

Abatement of morphine-induced slowing in gastrointestinal transit

by Dai-kenchu-to, a traditional Japanese herbal medicine. Jpn J

Pharmacol. 2002 Jan;88(2):217-22.

25. World Health Organization, Takeda F. Cancer pain relief. 2nd ed.

Tokyo: Kanehara & Co., Ltd.; 1996. p. 3-39.

26. Urabe A, Shimada K, Kawai S. Today’s drug therapy in 2020. To-

kyo: Nankodo; 2020: p. 1141-67.

Journal of the Anus, Rectum and Colon is an Open Access journal distributed

under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 In-

ternational License. To view the details of this license, please visit (https://creativ

ecommons.org/licenses/by-nc-nd/4.0/).


