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Introduction 

Seirogan is a well-known Japanese traditional herbal 
medicine for stomachache or diarrhea due to digestive 
disorders. In addition, the administration of Seirogan 
alleviates the severe abdominal pain and other symptoms 
of gastric anisakiasis [1], a parasitic disease caused by 
eating raw or undercooked fish or other seafoods that 
harbor larvae of anisakid nematodes such as Anisakis 
simplex, A. pegreffii and Pseudoterranova decipiens [2,3]. 
This disease typically requires hospitalization and in the 
worst case, can result in perforation of the stomach wall 
due to the penetration of the organisms. When Anisakis 
larvae are exposed to Seirogan solution, they quickly 

become immobile [1]. The medicine’s ability to alleviate 
abdominal pain due to anisakiasis may be partly related 
to suppression of the motility of the Anisakis larvae. 
However, the symptoms of anisakiasis are mainly caused 
by allergens secreted from the nematodes or substances on 
the surface of the nematodes [3]. If anisakid nematodes can 
be killed, not only production and secretion of allergens 
from the nematodes would halt, but also the nematodes 
would be disrupted by digestive enzymes in the stomach.

The present study aimed to determine in two kinds of 
nematodes (pathogenic A. simplex and non-pathogenic 
raphidascaridid nematodes) whether the nematodes are 
killed by exposure to Seirogan or are simply paralyzed.

Abstract

Background: ‘Seirogan’ is a well-known Japanese traditional herbal medicine for stomachache or diarrhea due to digestive 
disorders. Recently, it was reported that the administration of Seirogan alleviated gastric anisakiasis symptoms, and that Seirogan 
quickly suppressed the motility of Anisakis larvae in vitro.

Objectives: Objective is to determine whether the Seirogan-treated anisakid and raphidascaridid nematodes are just paralyzed or 
killed.

Methods: We tried to stain Seirogan-treated (1 pill/10 ml) nematodes with trypan blue stain which is widely used for the selective 
staining of dead tissues.

Results: Seirogan-treated anisakid and raphidascaridid nematodes were stained blue by trypan blue. In addition, Seirogan-treated 
nematodes were digested by pepsin treatment within 24 h. These results indicate that Seirogan kills anisakid and raphidascaridid 
nematodes, and suggest that Seirogan may be strongly effective for the treatment of gastrointestinal diseases caused by nematodes.

Conclusion: A widely available intestinal medicine ‘Seirogan’ kills anisakid and raphidascaridid nematodes at its normal dose, and 
the killed nematodes are soon digested by pepsin. 
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Materials and Methods

Sample collection

A. simplex larvae were isolated from the internal organs of 
mackerel and pacific cod, and raphidascaridid nematodes 
were isolated from starry batfish. The nematodes were 
maintained in 0.9%  NaCl at room temperature (~25°C).

Treatment with Seirogan

One pill of Seirogan (Taiko Pharmaceutical Co., Japan) 
was dissolved in 10 ml of 0.01-M HCl (pH 2). Nematodes 
kept in 0.9% NaCl were transferred into petri dishes or 
watch glasses filled with a Seirogan solution, and then kept 
for 30 min at 37°C. After treatment, the nematodes were 
transferred into 0.9% NaCl and kept at room temperature 
(~25°C).

Trypan blue staining

Nematodes were transferred into 0.4% trypan blue 
solution (Fujifilm Wako Pure Chemical Co., Osaka, Japan) 
and left there for 5 h at 37°C.

Pepsin treatment

Seirogan-treated nematodes were rinsed in 0.9% NaCl and 
transferred into a 0.01-M HCl solution (pH 2) containing 
13.8 μg/ml pepsin (Fujifilm Wako Pure Chemicals).

Results and Discussion

Raphidascaridid nematodes and A. simplex larvae which 

were treated with Seirogan solution (1 pill/10 ml) for 30 
min and kept for 24 h in 0.9% NaCl were stained blue by 
0.4% trypan blue staining (Figure 1), whereas untreated 
nematodes were not stained (Figure 1A [a photograph of 
untreated A. simplex larvae are not shown]). The results of 
the trypan blue staining of raphidascaridid nematodes are 
summarized in Table 1. These results suggest that most of 
raphidascaridid nematodes as well as A. simplex larvae [4] 
may be killed within 24-48 h after brief (30-min) exposure 
to Seirogan.

Living Anisakis larvae survive for several days in human 
gastric fluid containing the digestive enzyme pepsin [5]. 
The question arises, are the Seirogan-treated nematodes 
digested by pepsin? The estimated concentration of pepsin 
contained in human gastric fluid is 13.8 μg/ml [6]. In our 
experiments, Seirogan (1 pill/10 ml)-treated A. simplex 
larvae were partially disrupted by pepsin digestion within 
24 h [4]. On the other hand, Seirogan (1 pill/10 ml)-
treated raphidascaridid nematodes began to be disrupted 
by pepsin digestion within 1 h after Seirogan treatment 
(Figure 2A), and were completely disrupted within 24 
h (Figure 2B). This indicates that A. simplex is more 
resistant to gastric digestive juice than raphidascaridid 
nematodes. The present results suggest that anisakid and 
raphidascaridid nematodes can be digested sooner or later 
in the stomach cavity only if they are first killed by oral 
administration of Seirogan.

Living Anisakis simplex larvae survive for several days 
in human gastric fluid containing the digestive enzyme 
pepsin [5]. On the other hand, untreated raphidascaridid 
nematodes stopped moving at 1 h after onset of pepsin 

Figure 1: Trypan blue staining of raphidascaridid nematodes (A) and Anisakis simplex (B) treated with Seirogan (1 pill/10 ml) for 
30 min and kept in 0.9% NaCl for 24 h.
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treatment, followed by a digestion, indicating that 
raphidascaridid nematodes may not be resistant to gastric 
digestive juice. Clearly, A. simplex larvae are more resistant 
to gastric digestive juice than raphidascaridid nematodes. 
This may be the reason why raphidascaridid nematodes 
may be non-pathogenic.

The gastric fluid volume in the fasting state of an adult is 
about 30 ml [7,8]. If three pills of Seirogan (usual single 
dose) are completely dissolved in 30-ml gastric fluid, the 
Seirogan concentration is equal to that used in the present 
assays. If the nematodes are killed by Seirogan before they 
penetrate the gastrointestinal wall, the high-risk event 
of the nematodes perforating the gastrointestinal wall to 
reach the peritoneal cavity [9] can be avoided. 

The problem is that the Seirogan pills seem not to be 
completely dissolved in gastric fluid. As the next step, a 
clinical study should be planned to elucidate whether 
Seirogan pills crushed in a small amount of water can be 
orally administered.

Conclusion

The present in vitro study suggested that anisakid 
and raphidascaridid nematodes could be killed by oral 

administration of the Japanese traditional herbal intestinal 
medicine ‘Seirogan’, and that the killed nematodes are 
probably quickly digested by the pepsin contained in 
the gastric juice. To our knowledge, Seirogan is the first 
drug discovered to have a strong nematocidal activity on 
anisakid and raphidascaridid nematodes.
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