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Summary. This study describes the distribution of spiral 
and coccoid forms of Helicobacter (H. ) pylori within 
the surface mucous gel layer (SMGL) on human gastric 
mucosae. Gastric mucosae infected with H. pylori were 
obtained from surgically removed stomachs of 14 cases 
of gastric cancer. The glycocalyx of the spiral and 
coccoid forms of H. pylori was examined for specific 
lectin labeling. Coccoid forms were identified in 11 of 
these cases (78.6%). The SMGL, which was from 50  to 
100 p m  in thickness, contained H. pylori throughout its 
entire thickness. Variously-sized vacuole-like clear areas 
were present near H. pylori. The glycocalyx on both the 
spiral and coccoid forms was similar in its staining with 
the 8 types of lectins tested. However, the staining 
pattern of the lectins varied among different samples. 
The numerous fibrillae-like filaments radiated from the 
surface of the bacteria and appeared to link the bacteria 
to the surface mucous cells or the surrounding mucus. 
These fibrillae-like fi laments were not specifically 
stained by the lectin reactions, suggesting absence of 
sugar molecules. 

Key words: Helicobacter pylori, Glycocalyx, Fibrillae- 
like filaments, Coccoid form, Surface mucous gel layer 

Introduction 

It has been well established that Helicobacter (H. ) 
pylori infection is closely associated with peptic ulcer, 
chronic gastri t is  and gast r ic  cancer  (Marshal1 and 
Warren, 1984; Hessey et al., 1990; Kazi et a1.,1990; 
Asaka et al., 1994; Ogata, 1995, 1997; Ogata and Araki, 
1996). The structural features of stomach and duodenum 
infected with H. pylori have been reported in a number 
of publications (Thomsen et al., 1990; Steer, 1992; 
Noach et al., 1994; Ogata, 1995, 1997; Ogata and Araki, 
1996) .  However ,  these  s tud ies  mainly  concerned  
changes of the surface mucous cells induced by H. pylori 
infection, but the relationship between H. pylori and the 

su r face  m u c o u s  ge l  layer  ( S M G L )  has  not been 
examined in detail. 

Previous transmission electron microscopy (TEM) 
studies revealed the fibrillae-like filaments between the 
outer surface of H. pylori and the surface mucous cells 
(Caselli et al., 1989; Jones and Curry, 1992; Noach et al., 
1994; Taniguchi et al., 1994). In this study, similar 
filament-like structures were also observed between the 
outer surface of H. pylori and the surrounding mucus. 

Bacterial glycocalyx generally possesses the barrier 
and protective functions that enable then to survive and 
persist in natural environments (Costerton et al., 1981). 
Previous cytochemical studies of the glycocalyx on H. 
pylori were with the specimens stained with ruthenium 
red (Goodwin et al., 1989; Hessey et al., 1990; Thomsen, 
et al., 1990; Jones and Curry, 1992; Drouet et al., 1993). 
The specific sugar components of this glycocalyx cannot 
be determined with ruthenium red to  demonstrate 
su r face  po lysacchar ides  which s t a ins  all  an ion ic  
polymers. On the other hand, different lectins possess 
specif ic  affinity for  individual  hexoses  or  ol igo-  
saccharide sequences, so they can partially elucidate 
carbohydrate components. In this study, the specimens 
were  s t a ined  wi th  8 di f ferent  lect in-horseradish 
peroxidase (HRP) conjugates. 

The fact that spiral forms of H. pylori convert to 
coccoid forms in prolonged culture has been observed 
(Jones and Curry, 1990). Recently, the existence of 
coccoid forms of H. pylori in the human stomach have 
been observed by electron microscopy (Chan et al., 
1994; Janas et al., 1995). However, the extracellular 
coats of the coccoid forms have not been reported. In 
this study, coccoid forms were observed in 11 of 14  
cases infected with H. pylori. This cytochemical study 
indicates that the glycocalyx and fibrillae-like filaments 
of coccoid and spiral forms are similar. 

Materials and methods 

Tissues 
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Specimens from 14 cases of human gastric cancers 
were obtained at surgery (9 males, 5 females; age range: 
























