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the sequence reaction using the BigDye® Terminator V1.1 Cycle
Sequencing Kit {Applied Biosystems, United Kingdom) and
subsequently analyzed on an AB] PRISM™ 310 Genetic Analyzer
(Applied Biosystemns, United Kingdom). DNA sequence clustal
alignments were done using the LaserGene software package
(DNASTAR). Species determination was done on basis of highest
sequence identity of PCR. products from Leptospira reference strains
(Gravekarp et al, 1993; Oliviera et al., 2003; Rossetti et al., 2005;
Priya et al., 2007).

3. Results
3.1. Isolation

The culture with 0.1 mL blood inoculation became positive after
two weeks, The isclate was named strain MAV] 401. Under the
darkfield microscope, strain MAV] 401 showed typical Leptospira
motility and morphology. The strain grew well in EMJH and
Fletcher medium at 30 °C.

32. Serological characterization

When testing the strain against a panel of 38 rabbit anti-
Leptospira sera to determine potential serogroups, highest
agglutination titers were found against serogroup Sarmin serovar
Weaveri and serogroup Javanica serovar Poi. Low cross-aggluti-
nating titers were also produced with members of the serogroups
Ieterohaemorrhagiae and Celledoni. No agglutinations were found
with reference sera from intermnediate and saprophytic reference
strains, suggesting a pathogenic status of the isolate.

Subsequent testing with the panel of mAbs against serovars of
the Icterohaemorrhagiae and Sarmin groups only revealed a titer
1:320 against one of the 18 mAbs in the panel. No match was found
with the agglutination pattern of any of the serovars in these two
serogroups (results not shown). The agglutination pattern
obtained with the mAbs against serovars of the Javanica group
was most sirilar with that of serovar Javanica, strain Veldrat
Batavia 46 (Table 1). No match was found with serovars of the
closely related serogroup Celledoni and, again, serogroup Sarmin.

Cross-agglutinations and CAAT were petformed to confirm the
presumptive results obtained via mAbs typing.

Cross-agglutination experiments were executed between strain

MAV] 401 and antiserum against all serovars from the groups
Javanica, Sarmin and Celledoni and vice versa. No significant cross-
agglutinations (>10% compared to the homelogous agglutination)
were observed with sera from the serogroups Celledoni and Sarmin
and vice versa, serurn against MAV] 401, virtually excluding that

Table 1
Comparison of agglutination titers of strain MAV] 401 and the reference serovar
Javanica, strain Veldmat Batavia 46 with mAbs against sefogroup Javanica

mab - Reciprocal titérs Recipfocal titers.

Y agamststran
Veldral: Bara\na 46

F1203 - -
F2003- e -
2004 3207 320
F70020 - -
F98C4" - -
Fa8cs .- Co=
FO8C8. . S120 . 5120
FI8C12 Co20480 0 . . .. . 5120
Faac1? ’ - e
Fo8Cl9 . - -, . 10240 .. o -10240 . -
Fogc2o - e e Lo L. %80 .

(-} Mo agglutinatian.
Up to a 4-fold titer difference is aceeptsble in mAbs typing.

Table 2
Cross-agglutinations and CAAT between MAV] 401 and reference strains
Serum Strain Cross CAAT, residual
agglutination (%)  titer (2)?
Aa3 MAV] 401 50 50
MAV] 401 Aa3 125 100
Sofia §74 MAV] 401 125 50
MAV] 401 Sofia B74 0.2 ND
Cox MAV] 401 6.25 50
MAV] 401 Cox 0.4 ND
Veldrat Batavia 46 MAV] 401 13 100
MAV] 401 Veldrat Bata\ﬂa 45 02 ND
Sorex Jalnd MAV] 401 100 100
MAV] 401 . Sorex Jalnd 0.2 ND
L8z . MAV] 401 125 100,
Mav] 401 Lg2 08 ND
MMD 3 - MAVT 401 50 - 100
MAV] 401 MMD3 625 ND
Rr5 . MAV] 401 25 50,
MAV] 201 Rrs 625 ND
39’ MAVI 401 25 100°
MAV] 401 Z390 ° 15 NB

* (Heterologous titer: homologous titer) x 100%; »>10% is significant.
b (Homologous  titer after  absorption:  homologous  titer
absorption) x 100%; <10% indicates similarity of the serovars,

‘before

MAV] 401 belongs to these serogroups. A significant cross-
agglutination titer in both cross-agglutination experiments was
only found against serogroup Javanica serovar Fluminense strain
Aa3. Surpisingly only low cross-agglutination' titers were found
against serovar javanica strain Veldrat Batavia 46.

CAAT was performed in duplicate and independently by two
persons to assure reproducibility, The following reference strains
were included in the test, Javanica group; serovar Fluminense
strain Aa3, serovar Sofia strain Sofia 874, serovar Coxi strain Cox,
serovar Javanica strain Veldrat Batavia 46, serovar Sorexjalna
strain Sorex Jalnd, serovar Zhengkang strain L 82 and serogroup
Sarmin; seravar Machiguenga strain MMD 3, serovar Rio strainRr 5

- and serovar Weaveri strain CZ 390.

According to the definition of the International Committee on
Systematic Bacteriology, Subcommittee’ on the Taxonomy of
Leptospira (1984, 1987), strain MAV] 401 was not serologically
identical to any of these strains (Table 2) and therefore MAV] 401
répresents a new serovar, designated Arenal. Based on the initial
serological reactions it is proposed that this serovar is placed
within the pathogenic serogroup Javanica.

3.3. Species determination

Consistent with its pathogenic status, DNA from MAV] 401 was
amplified by primer pair G1/G2 (Gravekamp et al, 1993). To
determine the species of MAV] 401, the sequence of its G1/G2
amplicon was compared with 65 other sequences (Oliviera et al.,
2003; Rossetti et al., 2005; Priya et al., 2007). The sequence of the
amplicon showed highest percentage identity with a number of
strains from L santarosai, i.e. 97.1% with serogroup Sejroe; serovar
Caribe strain TRVL 61866 and serovar Gorgas strain 1413 U,
serogroup Mini; serovar Georgia strain LT 117 and Tabaguite strain
TRVL 3214, serogroup Pyrogenes; serovar Princestown strain TRVL
112499, serogroup Javanica; serovar Vargonis strain 24, serogroup
Sarmin; serovar Weaveri strain CZ 390 and 96.7% identicy with
serogroup Pomona, serovar Tropica strain €Z 299,

Percentages sequence identity outside 1. santarosai ranged from
71.3% (L meyeri, serovar Semaranga strain Veldrat Semarang 173)
to 94.7% (L weilli serovar Mengron strain A 102 and L weilii,
seravar Coxi strain Cox), Taking the highest percentage of identity
with eight strains of L septarosai, we believe that MAV] 401
belongs to this species.
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4. Discussion

We describe the isolation and characterization of a novel
Leptospira serovar isolated from a Costa Rican patient. The patient
was admitted to the hospital with signs and symptoms compatible
with leptospirosis and standard antibiotic treatment with peni-
cillin was effective, Leptospirosis was serologically confirmed. It
likely concerns here an occupational disease as the patient. worked
on a fish farm where he obviously acquired the infection via fish
ponds contaminated with urine of carrier animals.

The morphology and motility of the bacterium under darkfield
microscopy is consistent for the genus Leptospira. Serologically, the
isolate showed titers notably against members of the serogroups
Javanica and Sarmin. Cross-agglutination titers were also found in
the serogroups Icterohaemarrhagiae and Celledoni. This likely
represents intra-serogroup cross-agglutinations because ser-
ogroups Javanica and Celledoni on one hand and Javanica, Sarmin
and Icterohaemorrhagiae on the other hand form ‘serogroup
complexes’ comprising antigenic related serovars (Hartskeerl etal.,
2006). Because of this overlapping antigenic relationship between
these groups and the fact that highest agglutinating titers were
produced with serovars of serogroup Javanica we suggest to place
MAV] 401 into this serogroup.

We found contrasting data by mAbs typing and the CAAT. mAbs
typing generated a pattern that was highly similar to that of the
reference serovar Javanica strain Veldrat Batavia 46 of the Javanica
group. However, cross-agglutination and CAAT revealed only little
similarity with this serovar. Moreover, CAAT, which is the standard
method to determine the serovar as basic taxon, revealed that this
isolate is unique, The serovar status is mainly, if not exclusively,
based on the composition and structure of the highly antigenic LPS
(Faine et al, 1999). A likely explanation of the discrepancy in
typing with monoclonal and polyclonal sera is that panels of

" agglutinating mAbs are directed to a limited number of epitopes
while polyconal hyperimmune sera cover the full spectrum of
epitopes. Appareatly, it is possible that a set of nAbs recognizes a

limited number of common epitopes on furthermore different LPS-

in distinct serovars within a serogroup. As shown in this study,
incorrect mAbs-based identification can be aveided by determin-
ing cross aggludnation with polyclonal hyperimmune serum
against the presumably corresponding reference strain.

Woe designated the isolate serovar Arenal after the volcano in the-

Costa Rica near the residence of the patient in the province Alajuela.

DNA sequence analysis indicated that serovar Arenal most
likely belongs to species L. santarosef, which is distributed almost
exclusively in Latin America (Chappel et al., 1998),

Serovar Arenal likely is not an exotic serovar and might be
common in and around the “Alajuela province of Costa Rica.
Recently, two out of 21 isolates obtained from Costa Rica were
identified as serovar Arenal implying that 13.6% (3/22) of the
isolates consisted of Arenal. The two additional Arenal isolates,
preliminary coded as isolate 7 and 11, were cultured from severely
ill patients living in the Puntarenas province that flanks Alajuela,
Molecular analysis of MAV] 401 {isolate 7 by Multilocus Sequence
Typing showed that it formed a distinct branch that was positioned
closely to, but apart from the clade of L santarosaei (Ahmed et al.,
2006). This supports the unique character of this novel serovar,
also on genotypical grounds.

The infection source of isolate 11 is unknown. ]nfectmn with
isolate 7 was very likely acguired via contact with cattle. The
environment of the fish farm of MAV] 401 makes it possible that the
ponds have been contaminated with urine of infected cattle, It is

-therefore tempting to speculate that cattle form the infection
reservoir of this novel serovar. However, further research on
potential infection sources in the region will be needed ta confirm
or refute this.

e
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L santarosai, serovar Arenal, type strain MAV] 401 has been
deposited under this designation in the culture collections of the
National Reference Center for Leptospirosis, Costa Rican
Institute for Research in Nutrition and Health, Tres Rios, Costa
Rica and the WHO/FAO[OIE and National Collaborating Centre
for Reference & Research on Leptospirosis, Royal Tropical
Institute, Amsterdam, Netherlands. The novel serovar designa-
tion of strain MAV] 401 has been ratified by the International
Committee on Systematic Bacteriology, Subcommittee on the
Taxonomy of Leptospiraceae.
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Portsmouth woman's death under investigation

By VERONICA GORLEY CHUFO

247.4741
April 11, 2008
RICHMOND

The illness and Wednesday death of a Portsmouth
woman spurred a Virginia Department of Health
investigation Thursday.

The woman suffered from encephalopathy, a
degenerative brain disease. Her illness has been
linked in news reports to variant Creutzfeldt-Jakob
Disease — the human form of mad cow disease.

It's a very rare condition related to the consumption
of beef infected with bovine spongiform
encephalopathy. It's always fatal, the health
department said in a news release.

The woman's name was not released by the health A
department but news reports have identified her as Aretha Vinson.

The illness could have been caused by a number of things, State Health Commissioner Karen
Remley said in the release.

"Infections, lack of oxygen to the brain, liver failure, kidney failure, toxic exposures, metabolic
diseases, brain tumors, increased intracranial pressure and poor nutrition are all related to
encephalopathy," Remley said. "Further testing is the only way to know what caused this illness."

An MRI, or brain scan, was sent to the Centers for Disease Control and Prevention in Atlanta.
Additional tests will be handled by the University of Virginia and the National Prion Disease
Pathology Surveillance Center in Cleveland. Results are expected to take several months.

At least 200 cases of variant Creutzfeldi-Jakob Disease have been reported worldwide since 1996.
Three cases have been reported in U.S. residents, and they were all exposed outside the country,

Remley said. It's not spread casually from person to person.

For more information, visit cdc.gov, cjdfoundation.org or vdh.virginia.gov.

Copyright © 2008, Newport News, Va., Daily Press
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Prion Filter for Donated Blood

roMetic Life Sciences, a company
out of Mont-Royal, Quebec, has developed a blood filter touted to remove
prions responsible for variant Creutzfeldt-Jakob disease (vCJID). Considering
that currently there is no available test for vCJD in donated blood, filtering
may soothe the nerves of poteniial transfusion recipients.

The team took five years to create the hand-sized filier, screening
millions of small peptides to find one that had the strongest
affinity for the prions found in contaminated blood. They stuck
the best peptide onto commercial polymethacrylate resins, and
then sandwiched these in alternating layers with a membrane

In tests, the disposable filter can clean the prions out of a single
pack of contaminated blood in less than an hour. No prions
remain in the cleaned blood, which is otherwise unchanged by
the process. Tests with prion-infected hamsters showed that their
filtered blood could be injected into disease-free hamsters with
no il effects.

The team hope that the UK's National Blood Service could be
using the device by the end of this year. Peter Edwardson,
ProMetic's vice-president of medical technologies, says that
Ireland's clinical trial, aiming to confirm that the filtered red
blood cells are just as effective as untreated blood when
transfused into humans, should be complete in a few months.

More at the Royal Society of Chemistry...

ProMetic Life Sciences...
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