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STUDIES ON PHYSIOLOGICAL ASPECTS OF ASCARIS LUMBRICOIDES
AT EARLY DEVELOPMENTAL STAGES. 1. OXYGEN
CONSUMPTION OF EGGS AT VARIOUS
DEVELOPMENTAL STAGES AND
OF LARVAE HATCHED
IN VITRO

YASUTOKI KAWAZOE
(Department of Parasitology, School of Medicine, Keio University, Tokyo)

The author investigated the oxygen consumption of ascaris eggs at various developmental
stages and of larvae hatched in wvitro. The eggs used were obtained from the upper part of
uterus of swine ascaris. Protein coat of the eggs were removed after the treatment by antiformine or
potassium hydroxide solution for 30 to 60 minutes, in order to facilitate the synchronous development
of the eggs. The eggs are allowed to develop at 27°C on formalin agar plate. The stages of
development of the eggs were classified as follows : . unicellular, bicellular, multi-cellular, morular,
tadpole and embryonated (larviform) stages. Hatching in wvitro of the larvae were made by the
technic in which the embryonated eggs without chitinous shell were shaken in flask containing
sterile sand and normal saline. Oxygen uptake of the eggs and larvae were measured by
Warburg’s respirometer using routine technic.

In the experiments in which unicellular eggs were used, neither hydrogen ion concentra-
tions of medium nor addition of sugars as a substrate affected in oxygen consumption of the eggs.
The optimum temperature for oxygen uptake is 37.5°C, so far as the present experiments are
concerned.

At the bicellular stage, the oxygen uptake decreased to approximately two-thirds the
amount of that of unicellular stage, followed by rapid increase at the further developmental
stages. Oxygen uptake at tadpole stage was maximum in all of the developmental stages examined,
showing twice as much as that at initial stage. Just after the larva was formed in the egg shell,
oxygen consumption decreased rapidly, and thereafter it continued to decline a little more slowly.
The value of the 70-day-old embryonated eggs showed, however, only one-tenth of the 14-day-old
ones.

In contrast to the relatively low oxygen cosumption of eggs, hatched larva consumed
oxygen actively showing more than 3 times as much as that of embryonated eggs incubated for
the same period. Optimum hydrogen ion concentrations of the hatched larvae for oxygen uptake
was revealed to be 7.0, so far as it was tested. Accelerative effect of glucose added as a
substrate upon the oxygen uptake of the larva was substantiated after the treatment of starvation
for suitable period at 37°C. Among the 12 kinds of carbohydrates tested as a substrate, glucose
stimulated the oxygen consumption most actively.

In considering the situations reported here, the present author supposed that the much
oxygen uptake and following consumption of energy source in larva must occur also in the body

of host when the larva hatched in the alimentary canal of the host.
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