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Tardigrades or “water bears” are invertebrates that 
typically range from 0.1-1.0 mm in length and are closely 
related to arthropods (Glime, 2017). These organisms can 
be aquatic or terrestrial, typically found on bryophytes, 
lichens and leaf litter (Glime, 2017). 

Tardigrades are highly resilient in their dehydrated “tun” 
form, and are resistant to environmental extremes (Glime, 
2017). The process that causes tun formation, known as 
cryptobiosis, allows the tardigrades to expel 95% of the 
moisture from their bodies, and reduce their metabolism 
to essentially zero activity (Glime, 2017). The organisms 
primarily use glycerol, trehalose sugar, and heat shock 
proteins to protect their cells during this period (Glime, 
2017). 

Eutardigrades have been cultured in the lab before, 
however the armoured relatives have not been 
successfully cultured in a laboratory setting. Although 
previous experiments have had some success, fungal 
contamination quickly overwhelms and ultimately kills the 
heterotardigrades. Without having a steady supply of 
heterotardigrades to study, it is difficult to fully 
understand the self-preservation techniques of these 
organisms. 

Fungi from the phyla Blastocladiomycota, Ascomycota and 
Microsporidia all have parasitic interactions with 
tardigrades (Vecchi et al., 2016). The Blastocladiomycetes 
produce spores that attach to tardigrades and develop 
into cysts; the cysts then germinate, which penetrate and 
grow inside the organism before releasing more spores 
(Vecchi et al., 2016). Ascomycetes grow adhesive pegs 
that protrude from the fungus (Vecchi et al., 2016). These 
pegs trap tardigrades that try to move past, and may even 
attract the organisms as many tardigrades have been 
observed attached at the mouth to the pegs (Vecchi et al.,
2016).

The two antifungal drugs used in this experiment, 
Amphotericin B and Nystatin, belong to a class of 
chemicals known as polyene macrolide antimycotics. 
These chemicals contain a polyene group, and a 
macrocyclic ring (Hamilton-Miller, 1973). Polyene 
antimycotics prevent fungal growth by binding to 
ergosterol, a major component in fungal cell membranes 
(Odds et al., 2003). 
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Three treatment methods were used in this experiment: 
Amphotericin B in agar at 25 ppm, Amphotericin B in 
water at 13 ppm, and Nystatin in water at 13 ppm. 

To prepare the agar plates, 7 grams of agar powder was 
mixed with 0.5 L of water that had been autoclaved at 
121°C. The agar solution was heated on a hot plate at a 
high temperature, using a stir bar for agitation. The agar 
solution was heated until fully dissolved, then removed 
from the heat. After the agar solution cooled below 60°C, 
12.5 mg of Amphotericin B was first dissolved in water, 
and then mixed into the agar. The antifungal agar was 
then plated on 100 mm x 15 mm plastic petri dishes 
(Fisherbrand, #FB0875712) in the thinnest layer possible 
for full coverage, approximately 2-4 mm. 

For the antifungal water treatments, two 0.5 L portions of 
water were autoclaved at 121°C. Once cooled below 60°C, 
6.5 mg of Amphotericin B (Sigma-Aldrich, #A4888-100MG) 
was added to one portion and 6.5 mg of Nystatin (Sigma-
Aldrich, #N6261) was added to the other. 

Moss samples from Banff, Alberta were hydrated with 
bottled water for 24-48 hours prior. Three large collecting 
sieves were used to separate any invertebrates from the 
moss by flushing the samples with tap water. The sieves 
were stacked from coarse to fine (1.4 mm, 75 µm and 45 
µm respectively); any tardigrades were caught in the 
medium and fine sieves (Grothman, 2011). 

A dissecting microscope and goose-neck illuminator was 
used to find the tardigrades in the glass petri dish. The 
tardigrades were then collected using a micropipette and 
transferred to the plastic petri dishes that contained the 
various treatments.

Approximately 10-25 tardigrades were placed on each 
plate in the experiment, depending on the number that 
were able to be collected from each moss sample. In 
order to keep the tardigrades alive during the experiment, 
800 µL of Chlorella algae were added to the water in each 
plate as a food source. 

The tardigrades were transferred three times per week in 
order to prevent any fungus that was not destroyed from 
growing and killing the specimens. New Chlorella algae 
was added to each plate and the old plates were 
discarded. After the experiment had finished and all data 
had been gathered, an ANOVA was performed using the R 
Studio software to assess the significance of the results.

Initially heterotardigrades were being used for this 
experiment, however, most were killed by a string-like 
white fungus within a matter of days. After switching to 
eutardigrades, the unknown white fungus was also 
observed early on; the antifungal treatments were able to 
destroy this fungus. As the experiment progressed, the 
tardigrades were observed to be partially covered in green 
organic material (figure 1).

The Amphotericin B agar treatment had a mean survival 
rate of 4.25 days. The Amphotericin B and Nystatin water 
treatments had a mean survival of 7.8 and 11.5 days 
respectively (figure 2).

A log transformation was used to make the data more 
normally distributed. ANOVA results indicated that there 
was no significant difference between treatments (F2, 56 = 
0.872, p = 0.424). 

The ANOVA results were not statistically significant, 
therefore I failed to reject the null hypothesis. There was 
no significant difference in survival between treatments. 
However, the Nystatin water did appear to be consistently 
better for survival, despite not rising to a level of 
significance. Therefore, this treatment should be used in 
further research for optimal results. 

Since the Nystatin water treatment was most successful, it 
is unclear as to why the tardigrades died during this 
experiment. The antifungal drug was able to control the 
white fungus that appeared early on in the experiment. 
The green organic matter that appeared later in the 
experiment is the most probable cause of death, as most 
of the dead tardigrades were at least partially covered. 
The tubes of Chlorella algae are the most likely source of 
any contamination. 

The companies that culture the algae do so in large 
quantities that are exposed to the environment, making 
the prevention of contamination effectively impossible. 
Each supplier will also have a different mix of organic 
matter in the algae tubes, creating a large degree of 
variation between each order. This variability may also 
make reproducing the experiment more challenging. 
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Figure 1: Heterotardigrade entangled in unknown white 
fungus (left), Eutardigrade partially covered in unknown 
green organic matter (right).

Figure 2: Tardigrade survival across multiple antifungal 
treatments.
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