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Fig. 1
Effect of CAPY?T, o0 S, typhimurium
Pretreatment with CAP37, - (black column), contral peptide (gray
column) or buffer only (white column). Average (arithmetic) colony counts
{and ranges) from 2 independent experiments (each performed in wiphi-
cate),
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Fig, 2
Percentage of LY29 celly infected with O burnetii pretreated with
CPAIT, 00
The infected cells contaned 1 - 50 ric ¢ per cell. Pretreatment with

CAPYT,, L (ED, control peptide (&) or buffer only (O), Data arc arithmetic
averages (and ranges) from 2 independent experiments (cach performed
in duplicate).

fibroblasts in antibiotic-free Eagle's Minimum Essential Medium,

spinner-modified, with 5% heat-inactivated calf serum and
L-glutamine as described by Roman ef af. (1986). The rickettsiae
were purified from infected 1929 cells using previously described

methods (Roman ef al, 1986; Baca et al, 1993) and enurmnerated
using the method of Silberman and Fiset (1968) as modified by
Williams et al. (1981). The purified ricketisiae were stored at -70°C
in 16 mmol/l Hepes buffer containing 137 mmol/l NaCl (pH 7.4).
Determination of degree of infection. The percentage of 1929
cells infected and the degree of infection were determined by di-
rect microscopic examination as described by Yeaman er al. (1987).
Cells were deposited on glass slides with the aid of & Cytospin
centrifuge (Shandon, Cheshire, England) and stained (Gimenez,
1964). A minimum of 300 cells were examined in each prepared
shide to determine the percentage of the population that was in-
fected (1 1o 50 rickettsiae per cell) and heavily infected (above 50
rickettsiae per cell). Photomicrographs were made with Ektachrome
film man Kodak Co., Rochester, NY).
Exposure of C. /m//m!u to the synthetic peptide CAP37, , and
sment of effect. CAP37, | and a control peptide were prepared
ording to previously described protocol (Pcmm‘s etal, 1993).
. burnetii rickettsiac were exposed to the peptides using the pro-
cedures and peptide concentrations dumrnba.x.i by Pereira et al.
(1993} in thuu M Mice‘; to determine the effects of the peptides on a
variety of bacteria, including Salmonella typhimurium, The anti-
erial activity of CAP37, . was assessed throughout the ex-
perimentation using a clinical isolate of S, typhimurium obtained
from the New Mexico Department of Health Scientific Labora-
tory Division, Albuguerque NM, USA. Different clinical and labo-
ratory strains of 8. typhimurium were previously shown by Pereira
et al. (1993) to be highly suxcup tible 1o CAP37, A 24-hr cul-
ture of &, typhimurivm was trans fresh trypticase soy broth
and incubated at 37 °C unul the appropriate cell density was at-
tamned {j/&w = 5% W“ cells/ml). The bacteria were washed in ice-
cold saline (0.1 mi culture in 5§ ml of 0,145 mol/t NaCl) and pelleted
eted ka were resuspended

at 2,000 x g for 1( ) mins at 4°C. The pelle
in S ml oftrypu‘mw NaU (0.5% (w/v) tryptone, 0.5% (w/v) NaCly
and diluted to 8 x FU/ml. One-tenth ml of the bacterial sus-
penwm was Jddcd to an equal volume of stock CAP37, . solu-
tion (final concentration 200 pg/ml) in microtiter plates mci incu-
bdtuj for 1 hr at 37 °C. Aliquots (0.1 ml} of the mixture were
spread on trypticase soy agar plates and incubated at 37 °C for 24
hrs for subsequent enumeration of colonies.

The €. burnerii concentration was adjusted to 1.25 x 109 mi-
croorganisms/ml using P-25 buffer pH 4.5 (50 mmol/l potassium
phosphate, 152.5 mmol/! potagsium chloride, 15 mmol/l sodium
chloride and 100 mmol/l glycine supplemented with § pmol/t
ghutamate) of Hackstadst and Willimms (1981). After incubation
at 37 °C for 15 mins in a microtiter plate to activate the rickettsiae,
they were exposed at 37 °C for | hrto the CAP37, | peptide at a
final concentration of 200 pg/ml, a concentration shown by Pereira
et al. (1993) to be optimal for antibacterial activity, 1929 cells
were then exposed to the treated O burnetil at a parasite to host
cell ratio of 500:1. One tenth mi of rickettsial suspension was added
to a Petri dish containing 5.0 ml of L929 cells in complete growth
medium (initial L929 cell concentration was 2 x 10%¢ells/ml). The
cells were incubated at 37 °C (5% CO, atmosphere) and passaged
twice a week. At each passage slides were prepared and stained to
assess the degree of infection during the 10-day period.

Viability of L929 cells was assayed by the dye-exclusion method
of Phillips (1973},
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peptide enhanced the infectivity of C. burnetii was an un-
anticipated result. The possibility that the C. burnetii mi-
croorganisms observed within the cells were dead or non-
multiplying was excluded by the appearance of heavily in-
fected cells. Killed or inhibited €. burnetii would have been
digested by the 1929 cells. Earlier, Yeaman et ol (1987)
reported that C. burnetii inhibited by antibiotics was rap-
wdly dissolved by the host L.929 cells.

The mechanism(s) that accounts for the enhanced infec-
tivity is not known; however, it is possible that it is the re-
sult of opsonin-like activity of the peptide. Pereira et al.
(1993) demonstrated that CAP37,  binds to bacterial LPS
and have postulated that it binds to the anlonic phosphate
groups of LPS via its cationic residues. We speculate that
the cationic CAP37, . peptide serves as a bridge
(“opsonin”) between the parasite and the negatively charged
host cell membrane, resulting in an overall accelerated in-
fection of the cell. Whethier or not extracellular cationic
peptides play a role in vivo in the entry of C. burnetii into
host cells is unknown, It is conceivable that during the in-
flammatory process, and the attendant release of lysosomal
contents from neutrophils, cationic peptides might subs
gquently coat extraccHular C burnetii resulting in ace
ated mnvasion of host cells,

The effect of m}‘wr cationic antimicrobial proteins from
platelets and cells of the monocytic series on C burnetii
should also be examined. Based on the present results, one
might predict that they too would enhance
the parasite.

The surface properties of C. burnetii which contribute to
its capacity to withstand th«: killing effect of the cationic
peptide are unknown and should be investigated.
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