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ORIGINAL ARTICLE

DAI-KENCHU-TO, A HERBAL MEDICINE, IMPROVES
PRECOLONOSCOPY BOWEL PREPARATION WITH POLYETHYLENE
GLYCOL ELECTROLYTE LAVAGE: RESULTS OF A PROSPECTIVE
RANDOMIZED CONTROLLED TRIAL

YOSHIHISA SAIDA, YOSHINOBU SUMIYAMA, JIRO NAGAO, YASUSHI NAKAMURA,
YOICHI NAKAMURA AND MIwA KATAGIRI

Third Depariment of Surgery, Toho University School of Medicine, Tokyo, Japan

Background: This prospective randomized controlled trial examines the effect of combination of Dai-kenchu-to (DKT),
a traditional Japanese herbal medicine, and polyethylene glycol electrolyte (PEG) lavage in precolonoscopic preparation.
Methods: Two hundred and eight-five colonoscopy patients from January to December 2001 were divided into two groups
randomly; 144 patients into group A (with DKT) and 141 into group B (without DKT).

Results: Abdominal pain and nausea were observed in 17% and 24% of group A, and 15% and 21% of group B,
respectively. Preparation scores were 0.28 + 0.52 in group A and 0.81 +0.77 in group B. Times for reaching the cecum were
6.4 +3.6 min in group A and 7.3 4.0 min in group B. Group A demonstrated significantly better preparation (P < 0.001)

and shorter times (P = 0.04) than group B.

Cenclusion: The present study indicates that DKT in combination with PEG is a safe and gentle method, improving
precolonoscopic bowel preparation without increasing abdominal pain and nausea.

Key words: colonoscopy, colonoscopy preparation, Dai-kenchu-to, herbal medicine, polyethylene glycol.

INTRODUCTION

Colonoscopy is a safe, effective, and accepted means of eval-
uating the large bowel. The advantage of colonoscopy over
barium enema lies mainly in the simultaneous diagnostic and
therapeutic maneuvers that can be perfornred (such as
obtaining biopsy specimens and polypectomy or endoscopic
mucosal resection), in addition to direct visualization of the
colonic mucosa.'* Polyethylene glycol electrolyte lavage
(PEG) has been the standard cleansing regimen for pre-
colonoscopy bowel preparation since 1980.* The need to
consume large fluid volumes and the bad taste of PEG are
factors that limit patient compliance. In Western countries,
patients may be expected to take more than 3 L of the solu-
tion. This is difficult to achieve in the Japanese patient pop-
ulation and the intake of 2 L of PEG solution is a widely
accepted alternative. However, some studies have indicated
that the quality of bowel preparation following a 2-L. PEG
intake is unsatisfactory.>®

The use of cisapride as a treatment agent in combination
with PEG has been trailed but has not been shown to be
superior to preparation with PEG alone.” The present pro-
spective randomized controlled trial examines the effect of
combination treatment with Dai-kenchu-to (DKT) and PEG
in colonic preparation for colonoscopy. DKT is a traditional
Japanese Kampo medicine. It is known to increase gas-

Correspondence: Yoshihisa Saida, Third Department of Surgery, Toho
University School of Medicine, 2-17-6 Ohashi, Meguro-ku, Tokyo 153-
8515, Japan. Email: yoshisaida@nifty.ne.jp
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trointestinal motility and reduce bowel obstruction.!*** The
primary aim of the present study was to determine whether
DKT improves the effectiveness and/or patient acceptability
of bowel preparation when used with PEG.

PATIENTS AND METHODS

The present study was a single blind, randomized controlled
trial. All patients scheduled for elective ambulatory colonos-
copy from January 2001 to December 2001 were considered
for recruitment. Patients under 18 years of age, pregnant
women, and patients deemed unable to follow the treatment
regimen were excluded. All participating patients provided
written informed consent. The principal investigator assessed
the patients, obtained informed consent, and provided the
DKT (Tsumura and Co., Tokyo, Japan) for patients randomly
assigned to the DKT plus PEG treatment group. The
patients, the nursing staff supervising the lavage, and the
physician performing the colonoscopy were blinded to treat-
ment assignment. The investigators had no financial relation-
ship to the manufacturers regarding any of the products used
in this study.

Colonic cleansing procedure

All patients were advised to eat a low-fiber diet on the day
before colonoscopy. On the day of colonoscopy only clear
liquids were allowed. At the time of study enrollment,
patients were asked to fill out a baseline questionnaire about
constipation using a three-point scale (0 = absent, 1 = mild,
2 = severe). Patients were then prospectively randomized in
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double-blinded fashion using sealed envelopes to receive
either PEG (Ajinomoto Pharma Co., Ltd, Tokyo, Japan)
only, or PEG plus DKT. DKT (2.5 g powder) was taken at
12.00h and 21.00 h on the day before colonoscopy and at
7.00h on the day of the colonoscopy. The effect on the
osmotic pressure of DKT in combination with PEG has not
been proven, so we gave DKT and PEG to the patient sep-
arately. Two litres of the PEG lavage solution were ingested
within 2 h, starting 6 h before the colonoscopy. Before any
sedation was given, all patients answered a questionnaire
regarding their symptoms (including nausea and abdominal
pain) during lavage using a three-point scale (0= absent,
1 = mild, 2 = severe). Vomiting was scored as 2 in the ques-
tion relating to nausea. All patients also provided the amont
of time required to take the solution, the amont of time spent
in defecation, and the frequency of bowel movements. All
colonoscopies were performed between 13.00 h and 16.00 h
by the same experienced endoscopist who was blinded to the
type of bowel preparation used. The quality of the colon
preparation was assessed immediately after colonoscopy
by the endoscopist according to the following scale:
0 = excellent, no fecal material present; small amount of lig-
uid material present; less than 5% of the colonic wall
obscured; 1 = good, liquid material present; less than 25% of
the colonic wall obscured; 2 =moderate, liquid material
present; less than 50% of the colonic wall obscured; 3 = poor,
solid material present; more than 50% of the colonic wall
obscured; 4 = impossible, insertion to the cecum not possible
due to a great amount of solid or liquid material.
Insertion time to reach the cecum was also recorded.

Statistical analysis

Numerical data were expressed as mean and standard devi-
ation (SD). Non-parametric scores were compared using the
Wilcoxon test. Qualitative data were evaluatedsusing the chi-
squared test, and parametric data were compared with the
Student’s ¢-test.

RESULTS

A total of 285 patients were enrolled: 144 patients in group
A and 141 in group B (Table 1). In all cases, colonoscopy
successfully reached the cecum. The mean + SD patient age
for the two groups was 60 £ 11 and 61 + 10 years, respectively.
The ratio between men and women was 92:52 and 79 : 62,
respectively (not significant [NS}). The frequency of bowel
movements showed no significant difference between the
two groups: 7.9 +3.1 times and 7.7 3.6 times, respectively
(Table 2). The time spent in defecation also showed no sig-
nificant difference between the groups: 3.3+1.6h and
3.0 £ 1.5 h, respectively. The presence of abdominal pain was

Tabie 1. Patient characteristics

A group B group P value
144 cases 141 cases

Male : female 92:52 79:62
60+11 61+10 ‘NS

Age (mean + SD)

st

reported in 17% of patients in group A and 15% of patients
in group B, with abdominal pain scores of 0.17 £ 0.38 and
0.15+0.35 for group A and group B, respectively (NS)
(Table 3). Nausea was reported in 24% of group A and 21%
of group B. The nausea scores were 0.28 £ 0.55 in group A
and 0.21 + 0.43 in group B (NS). The preparation scores were
0.28 £0.52) in group A and 0.81 +0.77 in group B. Group A
demonstrated significantly better preparation (P <0.001)
(Table 4). The times for reaching the cecum were
6.4 £ 3.6 min in group A and 7.3 +4.0 min in group B, with
group A demonstrating significantly shorter times (£ = 0.04).

DISCUSSION

A variety of regimens have been studied as adjuncts to stan-
dard PEG lavage. Rhodes et al. evaluated the use of meto-
clopramide in conjunction with PEG, randomly assigning 40
patients to receive either metoclopramide 10 mg or placebo
30 min before receiving PEG.” Patients receiving metoclo-
pramide experienced significantly less nausea and bloating,
but there was no significant difference seen with respect to
colon cleansing.

Sharma et al. reported that magnesium citrate or bisacodyl
before PEG lavage improved colonoscopy preparation and
that these stimulant laxatives did not affect hemodynamics
or serum electrolytes.”* Brady er al. also evaluated the laxa-
tive bisacody! in combination with PEG lavage, concluding
that bisacodyl did not significantly influence adequacy of

Table 2. Defecation resuits

A group B group P value
Frequency of defecation 7.9+31 77+3.6 NS
Time in bathroom (hours) 33+1.6 30£15 NS
All values are mean * SD.
Table 3. Abdominal pain and nausea
A group B group P value
Presence of abdominal 25 (17%) 21 (15%)
pain
Degree of abdominal 017+£038 0.15+0.35 NS
pain
Presence of nausea 34 (24%) 29 (21%)
Degree of nausea 0.28 £0.52 0.21+£043 NS

All values are mean + SD.

Table 4. Condition of preparation and time required for
colonoscope to reach cecum

A group B group P value
Preparation score 028%£052 0.81£0.77 P <0.001
Time to reach cecum 6.4+3.6 7340 P=0.04

(min)

All values are mean = SD.
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colon cleansing, the amount of PEG required, or patient
satisfaction.”® Fifteen Japanese studies have shown good
results with the use of sodium picosulfate in combination
with PEG.'*" Investigators have reported that the sodium
picosulfate combination not only achieved good bowel prep-
aration but also suggested that the amount of PEG could be
decreased from over 2000 mL to 1500 mL or 1000 mL. Clin-
ically, however, the use of stimulant laxatives tends to
increase patient discomfort, particularly abdominal discom-
fort and nausea, especially in patients without constipation.'®

The gastrointestinal stimulant cisapride was introduced in
1993 and has been used in many experimental and clinical
studies worldwide.™® Ueda eral reported that when
cisapride was used in addition to magnesium citrate lavage,
it decreased the time required for bowel cleansing and
increased the quality,of bowel preparation in patients older
than 60 years.” Other studies have failed to demonstrate sim-
ilar results and the efficacy of cisapride as an adjuvant to
standard PEG lavage remains uncertain.

Use of a concentrated senna extract in combination with
PEG has also been evaluated. Ziegenhagen et al. randomly
assigned 120 patients to receive the senna preparation or
placebo a day prior to ingestion of PEG.? Satisfactory cleans-
ing of the colon was observed in 90% of patients receiving
senna, compared with 57% of patients in the placebo group.
A study conducted by these authors, however, failed to dem-
onstrate any advantage of senna use with PEG for pre-
colonoscopic preparation.’® In addition, the elderly patients
in the study tended to experience greater abdominal pain
with senna use.

In the present study, we examined the effect of DKT and
PEG as a cleansing regimen prior to colonoscopy. DKT is a
traditional herbal medicine, which is a mixture of zanthoxy-
lum fruit, ginseng root, dried ginger root, and malt sugar. It
has been shown to increase gastrointestinal motility and
reduce bowel obstruction.'* Good clinical results with DK'T
as a treatment for paralytic ileus have been reported.”

This study showed that DKT in combination with PEG
improved bowel preparation for colonoscopy without increas-
ing abdominal pain, nausea or early defecation. Although no
difference in the frequency of bowel movement and the time
required for defecation was seen, the bowel preparation score
or remaining stool volume was significantly lower in the group
who received DKT. This suggests that DKT enhanced gas-
trointestinal motility, resulting in increased stool evacuation.
An experimental study using resected guinea-pig ileum sug-
gests DKT increases gastrointestinal motility through its
effect on acetylcholine (ACh) and tachykinin in the enteric
nervous system, and the subsequent interaction of ACh with
the 5-HT4 receptor.”” This mode of action was also sup-
ported by results from an in vivo study using a canine model
which evaluated phasic contraction of the vestibule of the
stomach, the duodenum and the jejunum, induced by intra-
gastric dosage of DKT* It has been reported that motilin,
the gastrointestinal hormone in blood plasma, increases in
humans after a single dosage of DKT.” With regard to gas-
trointestinal contraction, zanthoxylum is considered the
active DKT ingredient, in particular hydroxy -sanschool, the
chief component of zanthoxylum.” Studies suggest that giving
DKT has other effects including increased rectal tempera-
tures following an anesthesia-induced decline (in a leporid
model);” intensifying gastrointestinal blood flow (murid

Y SAIDA ET AL.

model);?’ and significantly increasing vasoactive intestinal
polypeptide in human blood plasma.?

CONCLUSION

This study indicates that DKT in combination with PEG
improved bowel preparation for colonoscopy without
increasing patient discomfort in terms of abdominal pain,
nausea or earlier defecation. DKT and PEG appears a safe
and gentle combination regimen for colonoscopy prepara-
tion. Routine administration of DKT in combination with
PEG thus appears appropriate in this clinical setting.
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TTREIBRELLEY, S IRKEBRASHI CIREERML OS5 AT
FZEAEF U TH o7z ETEDEN D572,
SEYG AT SRR T A5 1424, BAIE PR
H1185 CHERESE T Flidi KD 72 (p =0.001).
HIE 12105 g %7193 g THEIESE T Far2 4 %2 2
272 (p=0001). BAEEIRM, BOMEG, A
BEAf & b IEHESE T Flidsmd - 72, BRI
BIE & ISR TR T b o e,

APHEIX 12831 CHIBE T EMRB D hh o7z
(p=0.001). FHFII17%528% CTHEMESE T T4
B BTN H o TP ABEE o7 P=
0.07). FEIEZIZ 9 %xI21% CHEMSE T RN EE
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