
Limnology and Freshwater Biology 2020 (4): 769-770 DOI:10.31951/2658-3518-2020-A-4-769 SI: “The VII-th Vereshchagin Baikal Conference”

Short communication

© Author(s) 2020. This work is distributed under
the Creative Commons Attribution 4.0 License.

Lake Baikal is a unique ancient ecosystem 
with a high diversity of endemic species, and with a 
stable hydrochemical composition of water. The order 
Amphipoda is one of the groups which get a wide 
diversity in the lake (Bazikalova, 1945). Crustaceans 
are widespread animals in Lake Baikal, and therefore 
can be subjected to the effect of various xenobiotics or 
drugs which can get into the water with wastewater 
of agricultural enterprises or with human waste 
(Timoshkin et al., 2016; Ebele et al., 2017; Danner et al., 
2019). However, the drug and antibiotic in particular 
influence on ecosystem inhabitants still unknown.

Thus, the current study was aimed to estimate the 
nonspecific effects of streptomycin on Baikal endemic 
amphipods Eulimnogammarus verrucosus (Gerstfeld, 
1858).

The amphipods were collected in the littoral zone 
of Lake Baikal near Listvyanka village. The acclimation 
of animals was carried out to laboratory conditions 
for 4 days at the temperature of 6 °C in well-aerated 
aquaria.

This study consists of two stages. At the first 
stage, we estimated the long-term antibiotic influence 
on amphipods survival. Here amphipods were kept 
during 4 days in aquaria containing Baikal water with 
streptomycin solution in a final concentration of 7.5 mg 
/ L and 15 mg / L. At the second stage we estimated 
a short-term antibiotic influence on the activity of 
glutathione S-transferase (GST). GST is an antioxidant 
system enzyme, which responsible for removing 
xenobiotics from the organism. In this experiment, 
amphipods were exposed in Baikal water with 
streptomycin solution with the same concentrations. 
After 6 hours, amphipods were transferred for recovery 
into clean Baikal water. We had measured the dynamic 
of GST activity, after fixation of samples. The statistical 
data analysis was performed using software PAST3.

The results of experiments showed that the 
antibiotic effect during 4 days does not lead to 
mortality of amphipods. Materials presented on Figure 
1 presented a decrease of activity trend of GST after 
exposure in both concentrations of streptomycin 
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Fig.1. The change of glutathione S-transferase activity during the exposure of E. verrucosus in concentrations of streptomycin 
at 7.5 mg / L (A) and 15 mg / L (B). 

* - indicates significant difference (p<0.05).
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(7.5 and 15 mg / L). However, after exposure to a 
streptomycin solution with a concentration of 15 mg 
/ L, there was a statistically significant decrease in 
enzyme activity (Fig. 1B).

During short-term antibiotic exposure 
experiments with a water change, we demonstrated, 
that transferring of amphipods to water with previously 
contained amphipods, does not affect the change in GST 
activity. On the contrary, the transfer of amphipods in 
clean water leads to change in the activity of an enzyme 
(Fig. 2).

Besides, we found that the effect of the antibiotic 
on amphipods is season-depended. Thus, for amphipods 
that were collected in the wintertime, we detected a 
trend to increased activity of GST after transferring 
them into clean water (Fig. 2). In amphipods that were 
collected in the summertime, we detected a trend to 
decreased activity of the enzyme (Fig.3A). However, we 
did not detect changes in GST activity after transferring 
animals into the water where amphipods were 
previously exposed. We assume that such water may 
contain symbiotic microorganisms and can enter from 
crustaceans into the environment. Twofold increase 
concentration of antibiotic (15 mg/L) showed the same 
results (Fig. 3B).

Thus, we demonstrated, that antibiotic can affect 
symbiotic microflora of amphipods and cause dysbiosis, 
which should be considered during experiments.
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Fig.2. The change of glutathione S-transferase activity in the wintertime, during the exposure of E. verrucosus in concentrations 
of streptomycin 7.5 mg / L.

* - indicate significant difference (p<0.05).

Fig.3. The change of glutathione S-transferase activity in the summertime, during the exposure of E. verrucosus in 
concentrations of streptomycin 7.5 mg / L (A) and 15 mg / L (B).

* - indicates significant difference (p<0.05).
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