Observations on the transmission of Dientamoeba fragllis:
Ambiguity of the life cycle and the cyst stage.
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INTRODUCTION

Life cycles depict a human acquiring an infection of Dientamoeba
fragilis by ingesting either a: trophozoite, cyst, or pinworm ova with
internalised D. fragilis [1]. In order for any of these stages to infect a
new human host they must be able to survive passage through the
stomach. The human stomach has a pH range of 1-2, and contents can
remain in there for one to six hours [2]. Helminth ova and protozoan
cyst/oocyst stages are traditionally considered to be the
environmentally resistant stage to survive travel to a new host. The
trophozoite of D. fragilis is considered to be fragile, hence the name,
fragilis’, given to this organism when it was discovered [3].

HYPOTHESIS

The trophozoite of Dientamoeba fragilis Is unable to survive in the acid
environment of the human stomach making it unable to infect a new
host.

METHODS

Acid Treatment

Cultures of trophozoites on Loeffler slopes were exposed to acidic
conditions using a PBS overlay solution modified to have a pH in the
range of two to seven.

Viability of these trophozoites was assessed by completing cell counts
and checking their viability using a Trypan Blue stain.

Viability measurements were taken at the timepoints: 0, 2, 4 & 6 hours.
Electron Microscopy of Cysts

Cysts of D. fragilis were generated by infecting mice with a solution of
cultured trophozoites.

Faecal pellets containing cysts were resuspended in PBS and
centrifuged. The supernatant containing cysts was then fixed.

Cysts were then embedded in LR white resin and 70nm thick sections
were visualised using a Philips CM10 Transmission Electron
Microscope
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DISCUSSION

Compared to the healthy pH range of 1-2 in the stomach of humans [2] the pH
range of the stomach in a mouse is 3.0-4.0 [4]. It is important to note that the pH
range of the rat stomach is 3.2-3.9, which is similar to a mouse, so the pH of the
stomach cannot solely explain the failure to establish an infection in a rat using
trophozoites [4,5]. Mice have been shown to have a faster gastric empty rate
than rats which may limit the exposure of D. fragilis trophozoites to acid in their
stomach [6]. We speculate these differences have allowed for the establishment
of the mouse model.

Our observations that trophozoites cannot withstand acid pH treatments are
consistent with the mechanisms of transmission involving either the pre-cyst, cyst
stage or an E. vermincularis vector. Enterobious vermicularis is human specific,
with rare identifications in captive chimpanzees [7]. The identification of D. fragilis
In a variety of non-human hosts [8,9] indicates that a model of transmission using
E. vermilcularis as a vector is unlikely. The variety of D. fragilis hosts supports the
Importance of the cyst model of transmission. Further studies are required to
ascertain the exact life cycle and mode of transmission of this parasite.
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CONCLUSIONS

The current study showed that D. fragilis trophozoites cannot withstand
extreme pH conditions present in the human stomach. This indicates faecal
oral transmission via the trophozoite to humans is unlikely. Cyst forms are
the dominant morphological form found in rodent faeces; it is possible that
the cyst form plays an important role in zoonotic transmission.
Transmission electron microscopic studies revealed the close similarity of
the ultrastructure of D. fragilis cysts to other trichomonads especially
Histomonas, which further highlights the presence of a cyst stage in the life
cycle.
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