
 

Lyme disease bacteria take cover in lymph
nodes

June 16 2011

The bacteria that cause Lyme disease, one of the most important
emerging diseases in the United States, appear to hide out in the lymph
nodes, triggering a significant immune response, but one that is not
strong enough to rout the infection, report researchers at the University
of California, Davis.

Results from this groundbreaking study involving mice may explain why
some people experience repeated infections of Lyme disease. The study
appears online in the journal PLoS Pathogens.

"Our findings suggest for the first time that Borrelia burgdorferi, the
bacteria that cause Lyme disease in people, dogs and wildlife, have
developed a novel strategy for subverting the immune response of the
animals they infect," said Professor Nicole Baumgarth, an authority on
immune responses at the UC Davis Center for Comparative Medicine.

"At first it seems counter intuitive that an infectious organism would
choose to migrate to the lymph nodes where it would automatically
trigger an immune response in the host animal," Baumgarth said. "But B.
burgdorferi have apparently struck an intricate balance that allows the
bacteria to both provoke and elude the animal's immune response."

About Lyme disease

Lyme disease, the most important tick-borne disease in the United States
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is caused by Borrelia burgdorferi, corkscrew-shaped bacteria also known
as spirochetes. The disease is transmitted to humans and animals through
bites from infected deer ticks.

The disease occurs mainly in the Northeastern and Great Lakes states,
and is present to a lesser extent in Northern California. However, the
western black-legged tick, the main carrier of Lyme disease in the
western United States, has been found in 56 of California's 58 counties,
according to the California Department of Public Health.

Symptoms of Lyme disease are quite variable and may include fever,
headache, fatigue and a skin rash. If the infection is not treated, it can
spread to the joints, heart and nervous system.

Usually, Lyme disease can be successfully treated with about four weeks
of antibiotics; treatment is most successful during the early stages of
infection.

The UC Davis study

Swollen lymph nodes, or lymphadenopathy, is one of the hallmarks of 
Lyme disease, although it has been unclear why this occurs or how it
affects the course of the disease. The UC Davis research team set out to
explore in mice the mechanisms that cause the enlarged lymph nodes and
to determine the nature of the resulting immune response.

They found that when mice were infected with B. burgdorferi, these live
spirochetes accumulated in the animals' lymph nodes. The lymph nodes
responded with a strong, rapid accumulation of B cells, white blood cells
that produce antibodies to fight infections. Also, the presence of B.
burgdorferi caused the destruction of the distinct architecture of the
lymph node that usually helps it to function normally.
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While B cells accumulated in large numbers and made some specific
antibodies against B. burgdorferi, they did not form "germinal centers,"
structures that are needed for the generation of highly functional and
long-lived antibody responses.

"Overall, these findings suggest that B. burgdorferi hinder the immune
system from generating a response that is fully functional and that can
persist and protect after repeat infections," Baumgarth said. "Thus, the
study might explain why people living in endemic areas can be
repeatedly infected with these disease-causing spirochetes."

  More information: Tunev SS, Hastey CJ, Hodzic E, Feng S, Barthold
SW, et al. (2011) Lymphoadenopathy during Lyme Borreliosis Is Caused
by Spirochete Migration-Induced Specific B Cell Activation. PLoS
Pathog 7(5): e1002066. doi:10.1371/journal.ppat.1002066 

Abstract
Lymphadenopathy is a hallmark of acute infection with Borrelia
burgdorferi, a tick-borne spirochete and causative agent of Lyme
borreliosis, but the underlying causes and the functional consequences of
this lymph node enlargement have not been revealed. The present study
demonstrates that extracellular, live spirochetes accumulate in the
cortical areas of lymph nodes following infection of mice with either
host-adapted, or tick-borne B. burgdorferi and that they, but not
inactivated spirochetes, drive the lymphadenopathy. The ensuing lymph
node response is characterized by strong, rapid extrafollicular B cell
proliferation and differentiation to plasma cells, as assessed by
immunohistochemistry, flow cytometry and ELISPOT analysis, while
germinal center reactions were not consistently observed. The
extrafollicular nature of this B cell response and its strongly IgM-skewed
isotype profile bear the hallmarks of a T-independent response. The
induced B cell response does appear, however, to be largely antigen-
specific. Use of a cocktail of recombinant, in vivo-expressed B.
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burgdorferi-antigens revealed the robust induction of borrelia-specific
antibody-secreting cells by ELISPOT. Furthermore, nearly a quarter of
hybridomas generated from regional lymph nodes during acute infection
showed reactivity against a small number of recombinant Borrelia-
antigens. Finally, neither the quality nor the magnitude of the B cell
responses was altered in mice lacking the Toll-like receptor adaptor
molecule MyD88. Together, these findings suggest a novel evasion
strategy for B. burgdorferi: subversion of the quality of a strongly
induced, potentially protective borrelia-specific antibody response via B.
burdorferi's accumulation in lymph nodes.

Provided by University of California - Davis

Citation: Lyme disease bacteria take cover in lymph nodes (2011, June 16) retrieved 26 April
2024 from https://medicalxpress.com/news/2011-06-lyme-disease-bacteria-lymph-nodes_1.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

https://medicalxpress.com/news/2011-06-lyme-disease-bacteria-lymph-nodes_1.html
http://www.tcpdf.org

