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New Views on Antidiarrheal Effect of Wood Creosote: Is Wood Creosote Really
a Gastrointestinal Antiseptic?
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Wood creosote, the principal ingredient in Seirogan, has a long history as a known gastrointestinal microbicidal
agent. When administered orally, the intraluminal concentration of wood creosote is not sufficiently high to achieve this
microbicidal effect. Through further animal tests, we have shown that antimotility and antisecretory actions are the prin-
cipal antidiarrheal effects of wood creosote. Wood creosote inhibits intestinal secretion induced by enterotoxins by
blocking the C1~ channel on the intestinal epithelium. Wood creosote also decreases intestinal motility accelerated by
mechanical, chemical, or electrical stimulus by the inhibition of the Ca2* influx into the smooth muscle cells. In this
overview, the antimotility and antisecretory effects of wood creosote are compared with those of loperamide. Wood
creosote was observed to inhibit stimulated colonic motility, but not normal jejunal motility. Loperamide inhibits nor-
mal jejunal motility, but not stimulated colonic motility. Both wood creosote and loperamide inhibit intestinal secretion
accelerated by acetylcholine. Wood creosote was found to have greater antisecretory effects in the colon than loper-
amide. Based upon these findings, we conclude that the antidiarrheal effects of wood creosote are due to both antisecre-
tory activity in the intestine and antimotility in the colon, but not due to the microbicidal activity as previously thought.
Wood creosote was found to have no effects on normal intestinal activity. These conclusions are supported by the results
of a recent clinical study comparing wood creosote and loperamide, which concluded that wood creosote was more
efficacious in relieving abdominal pain and comparable to loperamide in relieving diarrhea.
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The Inhibitory Effect of Wood Creosote on Intestinal Fluid Induced by LT (A) or STa (B) in Rabbit Jejunum Loops

A solution (1.5 ml) containing 33-ng/ml LT, 1-ug/ml STa, or mixture of each enterotoxin and wood creosote was injected into loops. The fluid volume in
loops was measured 18h (A) or 9h (B) later. Each value is a mean+S.E. (A) of 5 samples or a mean=+S.D. (B) of 14 samples. *p<(0.01 versus vehicle (two-tailed
unpaired Student’s ¢ test).
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Fig. 2. The Inhibitory Effect of Wood Creosote on Cl~ Efflux
through CFTR Cl~ Channels Induced by a Cell-permeable
cAMP

Time course of the increase in MQAE fluorescence in CFTR (+) cells

(O, @) and CFTR (—) cells (A, A) loaded with MQAE after addition of

25 umol/ml CPT-cAMP in the presence (@, A) or absence (O, A) of 30

ug/ml wood creosote. As MQAE fluorescence is quenched by C1-, its inten-

sity is inversely related to intracellular Cl1- concentration. Time course inten-
sity above the basal level (mF) after the addition of CPT-cAMP is shown.

Each point represents the mean +/— S.E. of five samples. *p<{0.05 and **p

<0.01 versus vehicle (two-tailed unpaired Student’s # test) .
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Fig. 3. The Inhibitory Effect of Wood Creosote on Colonic Excretory Motility Accelerated by the Insertion of a Glass Bead in Mice
Various doses of wood creosote (@), loperamide (O), or 20 ug/kg clonidine (A, positive control) were administered orally 30 min before the insertion of a
bead into mice colon. Each point represents the mean=+S.E. of 10 samples. *p<{0.05 versus respective vehicle (two-tailed unpaired Student’s ¢ test) .
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Fig. 4. The Inhibitory Effect of Wood Creosote on Lon-
gitudinal Contractions Induced by Various Drugs in Guinea
Pig Ileum Segments

Various concentrations of wood creosote were added in the bath hang-
ingileum segments 3 min before the addition of various drugs: 5.4 uM nico-
tine (A), 0.027 uM acetylcholine (@), 0.054 uM histamine (H), 0.017 uM

bradykinin (O), 0.52 uM serotonin (), or 33 uM BaCl, (A).
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Fig. 5. The Inhibitory Effect of Wood Creosote on Electrically Stimulated Longitudinal Contraction in Guinea Pig Ileum Segments
The ileum segments hung in bath were stimulated with a train of 20 volt rectangular pulses (0.1 ms, 6 cycles/min). Various concentrations of wood creosote

were added into the bath at the point as shown by dot.
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Fig. 6. The Inhibitory Effect of Wood Creosote on Increase
in Intracellular Calcium Ion Induced by Acetylcholine in
Guinea Pig Colonic Smooth Muscle Sheets

Various concentrations of wood creosote or vehicle were added into the
recording chambers attaching colonic smooth muscle sheets 6 min after the
addition of 1076 M acetylcholine (ACh). Each point represents a mean+

S.E. of 5—8 samples. *p<0.05 versus vehicle (Student’s 7 test).
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Table 1. Antibacterial Activity of Wood Creosote

Microorganisms MIC (mg/ml) MBC (mg/ml)
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Staphylococcus aureus
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Bifidobacterium bifidum
Bacillus subtilis BN
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Comparison of Inhibitory Effects of Wood Creosote and Loperamide on Mucosal Ion Secretion in Rat Jejunum (A) and Co-

Various concentrations of wood creosote or loperamide were applied to the serosal bathing solution 10 min before application of 100 uM acetylcholine (ACh)
to serosal bathing solution. Each point represents a mean=+S.E. of 6 samples. *p<(0.05 versus vehicle (unpaired Student’s ¢ test) .
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Fig. 8. Comparison of Effects of Wood Creosote and Loperamide on Small Intestinal Motility in Mice

Various doses of wood creosote (@) or loperamide (O) were administered orally 30 min before oral administration of 50 g/I charcoal meal. The moving dis-
tance of charcoal meal from the pylorus was measured 1 h after the administration of charcoal meal in mice. Each point represents a mean +S.E. of 10 samples. *p
<0.05 versus vehicle (two-tailed unpaired Student’s 7 test) .
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Fig. 9. Comparison of Antidiarrheal Medication of Wood Creosote or Loperamide in Patients with Acute Nonspecific Diarrhea
*Number of patients in this analysis: 60 and 62 in wood creosote and loperamide groups, respectively; 7p<0.04 between groups (Fisher extract test), ¥p<0.038
between groups (Fisher extract test), § number of patients in this analysis: 53 and 59 in the wood creosote and loperamide groups respectively.
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Fig. 10. The Inhibitory Effect of Wood Creosote on Intestinal Mucosal Ion Secretion in Cold Restraint Stressed Rats

Various concentrations of wood creosote () or vehicle ([1) were applied to the mucosal (A and C) or serosal (B and D) bathing solution clamping rat
jejunal (A and B) or colonic (C and D) mucosal sheet. Each point represents a mean=+S.E. of 6 samples. *p<{0.05 versus vehicle (one-way ANOVA followed by
Dunnet’s test) .
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Fig. 11. The Inhibitory Effect of Wood Creosote on Colonic Motor Activity Stimulated by Intracerebroventricular Injection of CRF
in Conscious Rats
Various concentrations of wood creosote or vehicle were administered intravenously (i.v.) 5 min before intracerebroventricular injection (i.c.v.) of 0.25 nmol
CRF in rats. 5 ug wood creosote alone was administered intravenously in rats. Normal rats were given no drugs. Each point represents a mean = S.E. of §—12 sam-
ples. *p<C0.05 versus CRF i.c.v. plus vehicle i.v. (one-way ANOVA followed by Dunnet’s multiple-range test) .
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Table 2. Adverse Events for Wood Creosote by Dose Level and Sex and for Placebo

Wood creosote dose (mg) Men  Women All Placeh
Adverse event by body system 45 90 135 180 225 oBly ogly sulﬂects (nazcio())
(n=6) (1=6) (n=6) (n=6) (n=g) *=22) ®=8 (=30
Body as a whole
Asthenia 0 0 1 0 1 1 1 2 0
Headache 1 0 0 1 2 4 0 4 1
Infection 0 0 1 0 0 0 1 1 0
Back pain 1 0 0 0 0 1 0 1 0
Digestive
Diarrhea 0 0 0 1 0 1 0 1 0
Nausea 0 0 0 0 1 1 0 1 0
Vomiting 0 0 0 0 1 1 0 1 0
I(—%)errlrlliiggfgc;glc and lymphatic ecchymosis 1 0 0 0 0 1 0 1 0
Metabolic and nutritional
Total bilitubin uncreased 0 0 0 0 0 0 0 0 1
CK increased 0 1 0 0 0 0 1 1 0
AST increased 0 1 0 0 0 0 1 1 0
ALT increased 0 1 0 0 0 0 1 1 0
Nervous
Dizziness 0 0 2 0 2 1 3 4 0
Somnolence 0 0 0 0 0 0 0 0 1
Respiratory
Rhinitis 0 0 0 0 1 1 0 1 0
Urogenital
Urinary tract infection 0 0 1 0 0 0 1 1
No. of adverse events 3 3 5 2 8 12 9 21
No. of subjects with adverse events 2 1 2 2 4 7 4 11 3

CK: creatine kinase, AST: aspartate aminotransferase, ALT: alanine aminotransferase. Column numbers may not add up to total number of subjects, as in-
dividual subjects may have reported more than one adverse event. Placebo group considered of all men.

Table 3. Adverse Events by Treatment Group

Wood creosote dose (mg) Placebo
Adverse event 45 90 135 180 25 o,
(n=9) (n=9) (n=9) (n=9) (n=9) n=

Body as a whole
Headache 1 1 0 0 1 3
Digestive system
Taste perversion 0 0 0 7 5
Dyspepsia 0 0 0 1 1
Metabolic and nutritional
Bilirubin total increased 0 0 0 0 1 0
Nervous system
Dizziness
Somnolence
Number of adverse events

_— = O O

_ = O O

S O O O
o

w oo = O

A W = =

Number of subjects with adverse events
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