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ABSTRACT

In this work data on heterogeneity in halotolerance and the resistance to antibiotics of heterotrophic
bacteria dominating in Lake Shira (Republic of Khakasia, Russia) were presented. It was established that
halotoler-ance of the bacteria is determined by genetic and epigenetic mechanisms. Influence of
anthropogenic factor (entering the ecosystem allochthonous bacteria) on the appearance of multiple
antibiotic resistance appear-ance by dominating bacterial species is discussed.

KEYWORDS
Anthropogenic Impact, Antibiotic Resistance, Halotolerance, Heterotrophic Bacteria, Heterogeneity

Cite this paper

T. Lobova, Y. Barkhatov, O. Salamatina and L. Popova, "Heterogeneity of Heterotrophic Bacteria Dominating
in Brackish Lake Shira (Republic of Khakasia, Russia) Subjected to Anthropogenic Impact,"” Journal of Water
Resource and Protection, Vol. 2 No. 5, 2010, pp. 389-395. doi: 10.4236/jwarp.2010.25045.

References

[1] I. R. Booth, ““Stress and the Single Cell: Intrapopulation Diversity is a Mechanism to Ensure Survival
Upon Ex-posure to Stress,”” International Journal of Food Micro-biology, Vol. 78, No. 1-2, September
2002, pp. 19-30.

[2] N. Dhar and J. D. McKinney, ““Microbial Phenotypic Het-erogeneity and Antibiotic Tolerance,”” Current
Opinion Microbiology, Vol. 10, No. 1, February 2007, pp. 30-38.

[3] V. P. Parnachev and A. G. Degermendzhy, ““Geographi-cal, Geological and Hydrochemical Distribution
of Saline Lakes in Khakasia, Southern Siberia,”” Aquatic Ecology, Vol. 36, No. 2, April 2002, pp. 107-
122.

[4] T. I. Lobova, E. Y. Maksimova, L. Yu. Popova and N. S. Pechurkin, ““Geographical and Seasonal
Distribution of Multiple Antibiotic Resistance of Heterotrophic Bacteria of Lake Shira,”” Aquatic
Ecology, Vol. 36, No. 2, April 2002, pp. 299-307.

[5] T. I. Lobova, L. V. Listova and L. Yu. Popova, ““Distri- bution of Heterotrophic Bacteria in Lake Shira,””
Micro-biology, Vol. 73, No. 1, January 2004, pp. 89-93.

[6]1 T. I. Lobova, Y. V. Barkhatov, O. V. Salamatina and L. Y. Popova, ““Multiple Antibiotic Resistance in
the Littoral Zone of Lake Shira as an Indicator of Human Impact on the Ecosystem,”” Microbiological
Research, Vol. 163, No. 2, March 2008, pp. 152-160.

[71 R. J. Ash, B. Mauck and M. Morgan, ““Antibiotic Resis-tance of Gram-Negative Bacteria in Rivers,
United States,”” Emerging Infectious Diseases, Vol. 8, No. 7, July 2002, pp. 713-716.

[8] N. Esiobu, L. Armenta and J. lke, ““Antibiotic Resistance in Soil and Water Environments,””

International Journal of Environmental Health Research, Vol. 12, 2002, pp. 133-144.

* Open Special Issues
® Published Special Issues

e Special Issues Guideline

JWARP Subscription

Most popular papers in JWARP
About JWARP News
Frequently Asked Questions
Recommend to Peers
Recommend to Library

Contact Us

Downloads: 402,246

Visits: 1,009,872

Sponsors, Associates, al
Links >>



(el

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

P. T. Biyela, J. Lin and C. C. Bezuidenhout, ““The Role of Aquatic Ecosystems as Reservoirs of
Antibiotic Resistant Bacteria and Antibiotic Resistance Gene,”” Water Science and Technology, Vol.
50, No. 1, 2004, pp. 45-50.

S. Mukherjee, B. Bhadra, R. Chakraboty, A. Gurung, S. Some and R. Chakraboty, ““Unregulated Use

of Antibiot-ics in Siliguri City Vis-A-Vis Occurrence of MAR Bacte-ria in Community Waste Water and
River Mahananda, and their Potential for Resistance Gene Transfer,”” Jour-nal of Environmental

Biology, Vol. 26, No. 2, 2005, pp. 229-238.

R. Zhang, Y. Wang and J.-D. Gu, ““ldentification of En-vironmental Plasmid-Bearing Vibrio Species
Isolated from Polluted and Pristine Marine Serves of Hong Kong and Resistance to Antibiotics and
Mercury,”” Antoine van Leeuwenhoek, Vol. 89, No. 3-4, May 2006, pp. 307-315.

G. S. Kalacheva, V. G. Gubanov, 1. V. Gribovskaya, I. A. Gladchenko, G. K. Zinenko and S. V. Savitsky
““Chemi-cal Analysis of Lake Shira Water (1997-2000),”” Aquatic Ecology, Vol. 36, No. 2, April 2002,
pp. 123-141

J. H. Miller, ““Experiments in Molecular Genetics,”” Cold Spring Harbor Laboratory, Gold Spring
Harbor, New York, 1972.

D. J. Kushner, ““Microbial Life in Extreme Environ-ments,”” Academic Press, London, New York, San
Fran-cisco, 1978.

D. H. Bergey and J. G. Holt, ““Bergey * s Manual of De-terminative Bacteriology,”” 9th Edition, Williams
& Wil-kins, Philadelphia, 1994.

A. V. Smiryaev, S. P. Martinov and A. V. Kilchevskiy ““Biometrics in Genetic and Selection of Plants””
Michael Schaap, Moscow, 1992.

E. Kussell, R. Kishony, N. Q. Balaban and S. Leibler, ““Bacterial Persistence: A Model of Survival in
Changing Environments,”” Genetics, Vol. 169, April 2005, pp. 1807- 1814.

A. Ventosa, J. J. Nieto and A. Oren ““Biology of Moder-ately Halophilic Aerobic Bacteria,”” Microbiology
and Molecular Biology Reviews, Vol. 62, No. 2, June 1998, pp. 504-544.

S. C. De la Rosa-Garsia, A. A. Mufoz-Garcia, L. F. Bara-hona-Pérez and M. M. Gamboa-Angulo,
““Antimicrobial Properties of Moderately Halotolerant Bacteria from Cenotes of the Yucatan
Peninsula,”” Letters Applied Mi-crobiology, Vol. 45, No. 3, June 2007, pp. 289-294.

N. J. Russell, ““Adaptive Modifications in Membranes of Halotolerant and Halophilic Microorganisms,””
Journal of Bioenergetics and Biomembranes, Vol. 21, No. 1, Febru-ary 1989, pp. 93-113.

R. H. Vreeland, ““Mechanisms of Halotolerance in Mi-croorganisms,”” Critical Reviews in Microbiology,
Vol. 14, No. 4, 1987, pp. 311-356.

H. Takeyama, J. G. Burgess, S. Hiroaki, K. Sode and T. Matsunaga, ““Salinity-Dependent Copy



