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Background: Ototoxicity is an irreversible side effect of aminoglyco-

sides and could manifest as either cochlea damage with permanent 

hearing loss or vestibular damage with dizziness, ataxia and  / or 

nystagmus [1]. Several mutations in mitochondrial DNA in the 12S 

rRNA gene causes increased aminoglycoside attraction to 12S rRNA 

subunit causing disrupted protein synthesis and death of the cell , and 

are linked to increased susceptibility to ototoxicity. The homoplasmic 

A1555G and C1494T mutations and m.961_962delTinsC(n) patho-

genic variant in the 12S rRNA gene have been associated with 

aminoglycoside-induced hearing loss and non-syndromic deafness in 

certain populations. Other possible deafness-related mutations are 

T1095C and A827G [2,  3]. 

Objectives: To analyse the prevalence of the mitochondrial muta-

tions associated with antibiotic-induced and non-syndromic hearing 

loss in the ethnic Latvian population. 

Methods: DNA samples of 191 ethnic Latvians were used in this 

study. The samples and information were obtained from the Genome 

Database of the Latvian Population (VIGDB). The study protocol was 

approved by the Central Medical Committee of Ethics in Latvia. A 

1752-bp DNA fragment was amplified by PCR for the detection of 

C1494T and A1555G mutations, and the 420-bp DNA fragment was 

amplified to target mtDNA T961G, 956-960insC, T1095C and A827G 

mutations. Obtained PCR products were sequenced by the Sanger 

method using both forward and reverse sequencing primers. 

Results: PCR amplicons of desired length (1752 bp and 420 bp) 

were successfully obtained from all DNA samples, and sequence 

data for all mutations included in this study were available. Sequence 

data analysis revealed that C1494T and T1095C mutations were not 

present in any of 191 samples used. A1555G mutation was identified 

in one, T961G (also related to the H11a haplogroup) in four, 956-

960insC in five and A827G (also related to the H6a1a3a haplogroup) 

in two samples were identified. 

Conclusions: The presence of aminoglycoside ototoxicity-related 

mutations in the Latvian population indicates the necessity to include 

additional ototoxicity-related mutation analysis in future studies in 

order to determine the feasibility of DNA screening for patients before 

administration of aminoglycoside therapy. 

Acknowledgements: VPP programme “BIOMEDICINE”. 

Keywords: ototoxicity – aminoglycosides – mitochondrial DNA – single-

nucleotide polymorphisms – Latvia 

References 

1. Duggal P, Sarkar M: Audiologic monitoring of multi-drug resistant 

tuberculosis patients on aminoglycoside treatment with long 

term follow-up. BMC Ear Nose Throat Disord, 2007; 7:5. 

doi:10.1186/1472-6815-7-5 

2. Thyagarajan D, Bressman S, Bruno C, Przedborski S, Shanske S, 

Lynch T, Fahn S, DiMauro S: A novel mitochondrial 12SrRNA point 

mutation in parkinsonism, deafness, and neuropathy. Ann Neurol, 

2000; 48(5):730–736. doi:10.1002/1531-8249(200011)48:5<730::AID-

ANA6>3.0.CO;2-0 

3. Xing G, Chen Z, Wei Q, Tian H, Li X, Zhou A, Bu X, Cao X: 

Maternally inherited non-syndromic hearing loss associated with 

mitochondrial 12S rRNA A827G mutation in a Chinese family. 

Biochem Biophys Res Commun, 2006; 344(4):1253–1257. 

doi:10.1016/j.bbrc.2006.04.033 

 

________________________________ 

*Corresponding author: Viktorija Igumnova, Department of Pharmaceutical 

Chemistry, Rīga Stradiņš University, 16 Dzirciema Street, LV-1007, Riga, 

Latvia; Laboratory of Molecular Biology, Latvian Biomedical Research and 

Study Centre, 1 Ratsupites, LV-1067, Riga, Latvia.  

E-mail: viktorija.igumnova@gmail.com 

http://doi.org/10.25006/IA.5.S2-A2.11
http://doi.org/10.1186/1472-6815-7-5
http://doi.org/10.1002/1531-8249(200011)48:5%3c730::AID-ANA6%3e3.0.CO;2-0
http://doi.org/10.1002/1531-8249(200011)48:5%3c730::AID-ANA6%3e3.0.CO;2-0
http://doi.org/10.1016/j.bbrc.2006.04.033
mailto:viktorija.igumnova@gmail.com

