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Abstract: The 48 h acute toxicity test of antibiotics gemifloxacin and gatifloxacin on growth, survival and reproduction of Daphnia magna were 
-1 -1conducted. The EC  results obtained after 48 h acute test for gemifloxacin and gatifloxacin was 489.2 mg l  and 330.8 mg l  respectively.50  

Adverse effect on reproducibility was observed on 21st day of exposure as a chronic toxicity test. The survival of Daphnia magna reduced to 
-1 -1zero after exposure of 94.5 mg l  and 202.5 mg l  of gemifloxacin and gatifloxacin respectively.

Keywords: Daphnia magna, Gemifloxacin, Gatifloxacin,  Non target organisms, Toxicity

*Aijaz A. Mala and Joydeep Dutta
Department of Zoology, School of Bioengineering & Biosciences

Lovely Professional University, Phagwara-144 411, India
*E-mail: joydeep.dutta@lpu.co.in

Fluoroquinolone antibiotics is of particular environmental 

importance due to their extensive use in both human and 

veterinary medicine (Ebert et al 2011), which accounts for 17 

percent of the global market share with a sale of 7.1 billion 

dollars in 2009 (Anupama et al 2010,  et al 2014). They are Van

excreted as parent compounds or as metabolites in 

pharmacologically active form, which can be found in 

municipal wastes, surface water and even ground water. Their 

removal from wastewater treatment plants is only partial and 

therefore, variable amounts of drugs are frequently released 

into the aquatic environment. In this context, FQs can be 

defined as emerging contaminants “pseudo- persistent" 

(Speltini et al 2015). The presence of these antibacterial 

contaminants in the receiving environment causes, 

disturbances to aquatic flora and fauna and risks to human 

health, possibly linked to the resistant bacteria (Sturini et al 

2011, Tiwari et al 2016). These drugs affect the biological 

objects and are harmful to the environment (Tandon et al 

2013), especially aquatic organisms and may affect the 

survival of the organism and future generation too. Daphnia 

magna are known as good toxicity model organism to predict 

the toxicity of pollutants to ecosystems because they are 

highly sensitive to environmental pollutants and are 

representative in food web chains as food and energy links 

between primary producers and secondary consumers (Kim 

et al 2017, Ahmad and Dutta 2018). This invertebrate has 

various characteristics that make it suitable for laboratory 

testing (Siciliano et al 2015). They are small, high fertility, short 

life cycle, parthenogenesis reproduction, easy laboratory 

handling and ubiquitous occurrence (Lv et al 2018). In this 

work, the toxicity of gemifloxacin and gatifloxacin were 

evaluated in laboratory using Daphnia magna.

MATERIAL AND METHODS 

Chemicals: Gemifloxacin mesylate (CAS-210353-53-0) and 

gatifloxacin (CAS-112811-59-3) antibiotics were purchased 

from Yarrow Chemicals (India); purity ≥ 98 per cent. Standard 

stock solution of gemifloxacin and gatifloxacin antibiotics 
-1(500 mg l ) were prepared, from which test solutions have 

been prepared for each test with the appropriate dilution 

medium. The solution was stored in a dry and dark place, at 

above 18ºC for no longer than 2 days before use.

Test organism: Daphnia magna were maintained at 

temperature 20±1°C with photoperiod of 16L: 8D cycle 

according to the Organization for Economic Cooperation and 

Development (OECD) test guideline 211 (OECD, 2012) 

(Ribeiro et al 2018). The culture of D. magna was fed daily 

with yeast and algae, renewed water twice a week and similar 

size of Daphnia magna (< 24 hours) were used for this study 

(Ma et al 2015).

Acute toxicity test: For acute toxicity tests, the modified US, 

EPA 2002 standard procedures were used. The test 

concentration limit was selected based on range finding test 

and for each test concentrations (i.e. 12.34, 37.03, 111.11, 
-1333.3 and 1000 mg l ), 5 individuals of D. magna were placed 

in a 100 mL glass beaker containing 50 mL solution. No 

additional food was added during the tests and the test 

solutions were not been renewed. The immobility of D. 

magna was recorded at 48 hrs. Individuals, which were 

unable to swim within 15s under gentle agitation were 

regarded as immobile. The concentration of gemifloxacin 

and gatifloxacin antibiotics causing 50 per cent immobility 

(EC50) was calculated after 48 hours of exposure. 

Chronic exposure of D. magna: The OECD test guideline 

211 (OECD, 2012) was followed for chronic toxicity tests. 


