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Ultrastructural analysis of Helicobacter pyloriin morphological transformation

ZHANG Zehui,ZHANG Huifang,XIAO Yao,ZHANG Binghua, ZHANG Jianzhong, XIAO Di (Na-
tional Key Laboratory of Infectious Disease Traceability, Early warning and Intelligent Decision , Chinese Center for

Disease Control and Prevention ,Beijing 102206 ,China)

Objective Helicobacter pylori (Hp) is able to conduct morphological transformation from spiral to coc-
coid form under adverse growth conditions. This procedure is reversible, the coccoid Hp could resuscitate to spiral state in
decent environment. However, there is few published data about the process of Hp morphological transformation,and its
mechanism has not been fully understood. To reveal the morphological process of Hp coccoid conversion and its resuscita-
tion via two Hp standard strains (SS1 and 26695). Methods The ultrastructural changes of Hp in different time points
during morphological transformation were captured by transmission electron microscope and ultrathin sectioning. Besides
the spheroid and helicoid in each time points were counted under the large field of vision,and the speed of morphological
changes was analyzed. Results Hp SS1 showed similar morphology with 26695 despite more flagella expression. The
spiral Hp initiated coccoid conversion by a "U-shaped" state,the inner membrane and outer membrane of cell wall separa-
ted and created a large periplasmic space;the internal structure of bacteria remolded,and then compressed into spheroid.
The size of coccoid Hp is smaller than spiral shape. The speed of SS1 transferring its shape to coccoid form was faster
than 26695, while resuscitate to helicoid was slower than 26695. Conclusion Hp undergoes coccoid conversion via "U-
shape" intermediate state. The culture time of optimal state or coccoid formation for different Hp strains vary greatly.
The potential influence of Hp morphological state should be considered in both in vitro and in vivo experiments.
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Fig.2 H. pylori ultrastructure during coccoid transformation

by negative staining and ultrathin sectioning
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Fig. 5 The morphological resuscitation of SS1(A) and 26695(B)
in 5-day continuous culture
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