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Fig. 2. The Western blot reactivity of isolates 1 -8 with monoclonal antibody H5332, specific for outer
surfuce protein A of B, burgdorferi.

Discussion

Previous investigators may have underestimated the amount of tme that 1s required
for certain wild strains of B. hurgdorferi 10 divide in vivo or in wvitro. In the
laboratory, strain B31, adapted to in vitro cultivation, divides rapidly (every 6 to
12 h) (Barbour and Haycs, 1986}, and has been viewed as a reasonable model for the
study of the antimicrobial chemotherapy ol Lyme borreliosis and the humoeral
immune response of various hosts Lo inlcction by B. burgdorferi. In vitro cultivation
of other strains, however, has demonstrated the loss of spirochetal proteins and
possible virulence factors, rendering them incapable of producing infection in
experimentally inoculated animals (Schwan and Burgdorfer. 1987; Schwan ct al.,
1988).

Specics ol Borrefia other than B. hurgdorferi may survive for remarkably long
periods of tim¢ in various hosts. Felsenfeld (1971) reviewed reporls by several
investigators showing that Borreliu species may survive in Ornithodoroy ticks in the
laboratory for 2 to 12 months. Survival of Borrelia species in the brains of puinea pigs
for 1 to 3 years without detectable disease in these hosts was exploited by
investigators earlier in this century {Felscnfcld, 1971) 10 preserve strains of Borrelia
prior to the discovery by Kelly {1971) of an artifical medium for in vitro cultivation.

A minimal essential medium for in vitro culuvation of B. burgdorferi has not been
defined. The original formula of Kclly (1971) has been modified several times and
each modification has been uscd successlully to cultivate B. hurgdorferf from human
tissue or body fluids. Irrespective of the BSK modification, however, wild strains of
B. hurgdorferi are difficult to recover and for this reason attempts to culture the
organism cannot be expecled Lo be a practical diagnostic tool for the practicing
physician. BSK medium without rabbit serum has been used (Berger ¢t al., 1983
Berger ot al., 1985: Asbrink et al., 1984) to isolalc B. burgdorferi from skin lesions.
Johnson et al. (1984) added antibiotics to suppress the growth of nonspirochetal
microbes, and Russell C. Johnson {unpublished) has added reducing substances to
enhance the medium. Bovine serum albumin (Fraction V) from commercial sources
should be tested each time a new shipment is received because some preparations may
be unsuitable for in vitro cultivation ol B. purgdorferi and could influence the time for
a cullure 1o show growth. We chose not to add anttbiotics, rabbit serum or a viscosity
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enhancer such as gelatin or agarose, none of which is required for the in vitro growth
of B. burgdorferi (Barbour and Hayes, 1986). The incubation temperature of 35°C for
the first three weeks was identical to the temperature used by most other workers
presented in Table 1. However, we realize that the media and cooler temperatures
used after 3 weeks in our study may have had some effect on retarding the growth of
the freshly isolaled spirochetes. Yet strain B3 grew well under these conditions.
Also, media in which skin biopsies were lefl produced more rapidly growing
spirochetal cultures compared to media in which biopsics remained for only the first
24 h. Therefore, it is unlikely that skin biopsies retarded the growth of B. burgdorferi
but may have actually enhanced the media. Our results also demonstrate that helding
cultures for isolation atiempts lor longer than 3 weeks may be warranted, although
we cerlainly are not suggesting that such prolonged incubation periods of up to 1
year have any practical role in the diagnosing of active B. burgdorferi infection.

Aggressive antibiotic therapy of Lyme borreliosis may fail to eradicate the clinical
symptoms of the infection {Dattwyler et al., 1988). Some cases that appear to be
treutment failure may actually be due to remnfection. However, at least two well
documented cases of Lyme borreliosis have been described which demonstrate that
the infection may relapse in spite of parenteral antibiotic therapy administered overa
time course which would be expected to kiil all spirochetes with a cell division eyele of
between 6 o 12 h (Diringer et al., 1987; Case report in New Eng. J. Med., 1988).
Antibiotics are only able to kill actively dividing Borrelia. 1f a borrelial cell does not
divide at least once during the period of antibiotic therapy, it may persist in the host
and produce relapse or recrudescence of discase. Therefore, some cases of Lyme
borreliosis may require prolonged periods of antibictic therapy to influence those cell
lincs of B. hurgdorferi with a very slow cycle of cell division.
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