
University of New Haven University of New Haven 

Digital Commons @ New Haven Digital Commons @ New Haven 

Biology and Environmental Science Faculty 
Publications Biology and Environmental Science 

2011 

Evaluation of In-vitro Antibiotic Susceptibility of Different Evaluation of In-vitro Antibiotic Susceptibility of Different 

Morphological Forms of Borrelia burgdorferi Morphological Forms of Borrelia burgdorferi 

Eva Sapi 
University of New Haven, ESapi@NewHaven.edu 

Navroop Kaur 
University of New Haven 

Samuel Anyanwu 
University of New Haven 

David Luecke 
University of New Haven 

Akshita Datar 
University of New Haven 

See next page for additional authors 

Follow this and additional works at: https://digitalcommons.newhaven.edu/biology-facpubs 

 Part of the Biology Commons, and the Ecology and Evolutionary Biology Commons 

Publisher Citation Publisher Citation 
Sapi, E., Kaur, N., Anyanwu, S., Luecke, D., Datar, A., Patel, S., Rossi, M., and Stricker, R. (2011) Evaluation of 
in-vitro antibiotic susceptibility of different morphological forms of Borrelia burgdorferi. Infect Drug Resist 
4, 97-113 10.2147/IDR.S19201 

Comments 
This article was published in the journal Infection and Drug Resistance under a Creative Commons Attribution Non-
Commercial license. The journal can be accessed here. 















Infection and Drug Resistance 2011:4submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

102

Sapi et al

Effect of metronidazole at different concentrations on
B. burgdorferi-B31 strain after 72 hours
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Effect of metronidazole at different concentrations on
B. burgdorferi-S297 strain after 72 hours
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Figure 1B Susceptibility of the spirochete and round body forms of strain B31 (top panels) and strain S297 (bottom panels) of B. burgdorferi to different concentrations 
(between calculated MIC and MBC) of five antibiotics after 72-hour treatment measured by dark-field microscopy.
Note: *P values ,0.05 indicates statistical significance compared with control.

stained red (Figure 4Bc).  Tigecycline-treated colonies were 

similar in size to control colonies, and �^70% stained green 

and �^30% stained red (Figure 4Bd).  Metronidazole-treated 

and amoxicillin-treated colonies were larger in size than 

control colonies, and �^80%–85% stained green while �^20% 

stained red (Figure 4Be and 4Bf).

Discussion
The goal of our study was to demonstrate the in-vitro suscep-

tibility of different morphological forms of B. burgdorferi 

to various antibiotics using improved technical approaches 

in order to understand why antibiotic treatment for patients 

with Lyme disease could fail. To successfully eradicate 
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Effect of tinidazole at different concentrations on
B. burgdorferi-B31 strain after 72 hours
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Effect of tinidazole at different concentrations on
B. burgdorferi-S297 strain after 72 hours
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Figure 1C Susceptibility of the spirochete and round body forms of strain B31 (top panels) and strain S297 (bottom panels) of B. burgdorferi to different concentrations 
(between calculated MIC and MBC) of five antibiotics after 72-hour treatment measured by dark-field microscopy. 
Note: *P values ,0.05 indicates statistical significance compared with control.

B. burgdorferi, antimicrobial agents should eliminate all 

morphological forms of the organism. Furthermore, for 

better demonstration of antibiotic susceptibility of different 

morphological forms of B. burgdorferi, there is a need for 

reliable in-vitro testing methods.

The spirochete form of B. burgdorferi is the most active 

form, with periplasmic flagella that make the organisms 

motile.15,16 Spirochetes can also enter into tissues and cause 

intracellular infection.17,18 Adverse environmental conditions 

such as change in temperature, pH, starvation, and most 

importantly antibiotic exposure can cause a phenotypic 

change in the spirochete.19,20 This change involving surface 

proteins is hypothesized to be the way in which the spirochete 

evades the host immune system.
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