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On the Cryo-biological Study of the Parasitic Protozoa

(4) Comparative study of protective effects of glycerol, ethylene
glycol and DMSO on prolonged cryo-preservation of
Trichomonas vaginalis at —75 C

Akira MIYATA

Department of Epidemiology, Institute for Tropical Medicine,
Nagasaki University

ABSTRACT : In the previous papers (Miyata, 1973, 1975a and 1975b), the author reported the
effect of glycerol and DMSO on cryo-preservation of 7Trichomonas vaginalis at ~75 C. In
those studies, survival rate of 7. vaginalis was examined after 5 to 10 day-storage at —75 C;
in the present paper, however, three kinds of protective substances (glycerol, ethylene glycol
and DMSO) were examined for the effect on prolonged preservation such as one to three
months. The following results were obtained: 1) The initial survival rates in the presence
of each substance are equally higher than 50% respectively. 2) After prolonged preservation
for one to three months at —75 C, the difference of survival rate in samples containing each
substance was recognized. Ten percent glycerol is apparently superior to other two substan-
ces, and the survival rate after prolonged storage is still kept at the high level as equivalent
as that of the initial 10 day-storage. Trichomonads still had a moving activity after 60 day-
preservation. 3) In the presence of 7.5% DMSO, about 50 to 60% of trichomonads were
alive after 10 days, but about 10% could survive after 60 days. 4) Ten percent of ethylene
glycol is somewhat superior to DMSO. Three out of 5 strains still kept higher than 50%
survival rates after 60 day-storage. After 30 to 90 days, however, most of living trichomonads
lost their motilities. 5) From the above mentioned results, it might be concluded that
glycerol is the most superior substance as a cryo-protectant among 3 chemicals examined in

the present study.

In the previous papers (Miyata, 1973, 1975a and 1975b), the author reported the
effect of glycerol and DMSO on cryo-preservation of Trichomonas vaginalis at-75 C. The
survival rate of 7. vaginalis within one or two week-preservation is higher than 507 in the
presence of each cryo-protective substance. However, in a prolonged preservation, it
was not reported whether or not the initial survival rate could be maintained. There are many
papers concerning cryo-preservation of the parasitic psotozoa (see the review by Miyata,
1975b), but so far no worker has reported on the comparative effects of prolonged storage

period on survival rate of T. vaginalis in the presence of different cryo-protective substances.

Contribution No. 770 from the Institute for Tropical Medicine, Nagasaki University

Received for publication, August 31, 1976



144

Therefore, in the present study, three kinds of the protective substance, glycerol, ethylene
glycol and DMSO, are examined for the effect on a prolonged storage such as one to three
months. Those substances are equally useful in cryo-preservation of T. wvaginalis in one or
two week-preservation at -75 C: the survival rate of trichomonad is at least higher than 50%.
Cryo-protective effect of ethylene glycol has also been studied by the author, but the results
will be published elswhere.

MATERIALS AND METHODS

1. Five strains (T-22, T-36, T-40, T-58, and T-153) of Trichomonas vaginalis were used
in the present experiment. Those strains were isolated in Nagasaki City by the author and
they were maintained in V-Bouillon medium (Hamada, 1953).

2. Each strain of 7. vaginalis was cultivated in the medium for 48 hours at 37 C, then
after centrifugation (350 Xg for 5 minutes), a half of the supernatant was discarded. The
sedimentation (trichomonads) was resuspended in the remaining half of the supernatant.

3. TFor the cryo-protective substance, the following three chemicals were selected: glycerol,
ethylene glycol and dimethyl sulfoxide (DMSQ). The cryo-protective substance was principally
prepared in distilled water at double the concentration desired.

4. The diluted cryo-protective substance was mixed with an equal volume of trichomonad
suspension, thus finally 10% glycerol, 10% ethylene glycol and 7.5% DMSO were obtained
respectively. Each 1 ml of the mixture was distributed into a small test tube, which was
sealed with a rubber cap.

5. The equilibration of samples with glycerol was carried out at 37 C for 90 minutes. For
ethylene glycol and DMSO, 30 minute-equilibration at 25 C was selected. According to the
results of preliminary experiments, the survival rate of trichomonads in the presence of each
substance under similar conditions was usually higher than 50% at least one or two week-
preservation at —75 C,

6. After the equilibration, each sample was pre-cooled in a —30 C freezer for 90 minutes
(see Miyata, 1973), then it was preserved in a —75C freezer for one day to several months.
7. For examination, the sample was thawed in a 37 C water bath as soon as possible after
taking out from the 75 C freezer. Survival rate of each sample was examined within one

hour after thawing, and was expressed as follows :

Survival Rate (%) = No. of survival trichomonads

No. of dead trichomonads + No. of survival trichomonads X100

RESULTS

The results obtained for 5 different strains of trichomonads were shown in Figs. 1 to
5 where the pooled survival rate of 10 samples was shown for each protective substance. The
intial survival rats of 5 strains in the presence of each different cyro-protective substance are
equally higher than 50% respectively, and hence it is not clear which kind of substance is

most superior in cryo-preservation of 7. vaginalis. While, after prolonged preservation for
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one to three months at —75C, the difference of survival rate in each sample was recognized.
In the presence of glycerol, which is apparently superior to other two substances, the
survival rate of each strain is still kept at the rate as high as in the initial 10 day-storage,
whereas in the presence of other substance the survival rate gradually decreased to a lower
level, and finally in some strains the rate reached even lower than 10% (Figs. 2 and 5).
In the case of ethylene glycol, the survival rate of 3 strains (T-22, T-40 and T-58) after 60
day-preservation was still maintained at about 50%. This substance thus seems to be some-
what superior to DMSO. In the presence of glycerol, preserved trichomonads were still very
active even after 60 day-storage at —75 C, and there were no sign of deterioration of the
cells. By using ethylene glycol, however, most of living trichomonads lost their motilities
and sometimes it was very difficult to determine whether trichomonad was still alive or not.
Most of living trichomonads obtained from the sample frozen with DMSO were still active,

but their cytoplasms were vacuolated, suggesting an apparent sign of deterioration.

DISCUSSION

Both glycerol and DMSO are famous cryo-protective substances for the low temperature
preservation of the parastic protozoa. The effect of glycerol as a cryo-protectant was
discovered by Polge et al. (1949). Since then, many workers adopted this substance for
freezing storage of their materials. In 1959, Lovelock and Bishop found that DMSO had a
protective action similar to glycerol. This protectant was also widely adopted in many
laboratories. Walker and Ashwood-Smith (1961) and Collins and Jeffery (1963) pointed out
that both substances were effective to trypanosomes or malaria paraste in cryo-preservation,
and they concluded that the lower toxicity of DMSO to both the parasite and the host made
it a useful alternative for glycerol.

Ethylene glycol was tested by Levine and Marquardt (1955) for preservation of
Tritrichomonas foetus at —20 C. They reported that an average of 72% of the protozoa could
be alive atter 1 day in the presence of 6 % ethylene glycol, and an average 29% after 8 day
storage, but maximum survival period appeared to be longer in glycerol, because there were
no survival trichomonad after 64 days in tubes containing ethylene glycol.

There are many papers concrning cryo-preservation of the parasitic protozoa (Miyata,
1975b), but, in the presence ot different cryo-protective substance, comparative study of
survival rate after long period storage is rather few. In each samples containing a protectant,
survival rate of Trichomonas vaginalis was higher than 50% after initial 10 days. But, in
prolonged preservation at —75C, glycerol was most superior as a cryo-protectant compared to
other two. In the presence of DMSO, survival rate of T. vaginalis was higher than 50%
after one month preservation, but the rate gradually become lower than 10% within 2 to 3
months.  Ethylene glycol was also effective as a protectant, but survival rate was more
gradually decreased, and living trichomonads sometimes lost their motilities.  From above
mentioned results, it might be concluded that glycerol is the most superior substance as a

cryo-protectant among 3 substances examined in the present study.



SURVIVAL RATE (%)

T-22
100
G
80 _\/
6O LT ~
\\ .
\ e £
40 F AN
\\~___--
20 ~
B N D
N———
1 1 1 1 1 i I 1
0 10 20 30 4 50 60 70 80
STorRAGE PERIOD AT -75°C (DAvs)
Fig. 1 The effect of preservation period on trichomonad survival with glycerol (G),
DMSO (D) or ethylene glycol (E). (1) Strain T-22.
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Fig. 2 The effect of preservation period on trichomonad survival with glycerol (G),
DMSO (D) or ethylene glycol (E). (2) Strain T-36.
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Fig. 3 The effect of preservation period on trichomonad survival with glycerol (G),
DMSO (D) or ethylene glycol (E). (3) Strain T-40.
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Fig. 4 The effect of preservation period on trichomonad survival with glycerol (G),
DMSO (D) or ethylene glycol (E). (4) Strain T-58.
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Fig. 5 The effect of preservation period on trichomonad survival with glycerol (G),
DMSO (D) or ethylene glycol (E). (5) Strain T-153.
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