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ate (50-kb) scales (24), comparisons over larger
scales will require either a chimpanzee genetic
map or coalescent analyses of much larger
chimpanzee polymorphism surveys than are
currently available. Another prediction relates to
hotspots detected by sperm typing that are
polymorphic among men. In a set of men who
do not have a particular hotspot, the model would
predict increased activity in other hotspots and a
similar total amount of recombination over large
regions containing the polymorphic hotspot.
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Coincident Scrapie Infection and
Nephritis Lead to Urinary
Prion Excretion

Harald Seeger.”= Mathias Heikenwalder,'* Nicolas Zeller,’
Jan Kranich,” Petra Schwarz, Ariana Gaspert,® Burkhardt Seifert,?
Gino Miele," Adriano Aguzzi't

Prion infectivity is typically r@ﬁq&d to the central nervous and lymphatic
sys_tenyof infected hosts, but chronic inflammation can expand the distribution of
prions/ We tested whether chronic inflampiatory kidney disorders would" @er
excretion of prion infectivity into urine. Urinary proteins from scrapie-infected
mice with lymphocytic nephritis induced scrapie upon ino@ation into noninfected
indicator mice. Prionuria was found in presymptomatic scraple-infected and in sick
mice, whereas neither prionuria nor urinary PrP5< was detectable in prion-infected
wild-type or PrPC-overexpressing mice, of in nephritic mice/ Enoculated with
noninfectious braip; Thus, urine may provide a vector for horiZontal prion trans-
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mission, and inflammation of excretory organs may influence prion spread.

The prion, the infectious agent of transmissi-
ble spongiform encephalopathies (TSEs), is
detectable at extraneural sites long before clini-
cal symptoms appear (/). PrP%, a protease-
resistant isoform of the host protein PrP<, ac-
cumulates mostly in central nervous system
and lymphoid organs of infected organisms
and may represent the infectious principle
(2, 3). In addition to PrPC (4), splenic prion
replication requires follicular dendritic cells
(FDCs), the maintenance of which depends

120
g 45 60 1it 130

on B cells expressing lymphotoxins (LT) a
and B (). By activating local LTa/B signal-
ing, which induces lymphoneogenesis, chronic
inflammation enables ectopic prion replica-
tion {6). Inflammatory kidney conditions in-
duced by bacteria, viruses, or autoimmunity
are frequent in animals and humang, and
urosepsis can occur in terminally demented
patients (7). We therefore wondered whether
renal inflammatory conditions might lead to
urinary prion excretion.

120
0 45 B 10

Fig. 1. Transmission of prions through urine. Urine samples were collected from individual donors
{horizontal lines) at time points after inoculation, denoted by vertical lines, and pooled (intersections
between {ines, arrows). Squares represent individual tga20 mice inoculated i.c. with urinary proteins,
White squares: no scrapie symptoms; red squares: histopathologically confirmed scrapie; green squares:
positive PreSe immunoblot. Numbers within squares: days to terminal disease. Clinicat disease: red line,
Prion incubation time is expressed in days. Asterisk: intercurrent death without clinical scrapie signs.

14 OCTOBER 2005 VOL 310 SCIENCE www.sciencemag.org
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time of scrapie exceeded the natural life span
of these mice.

All clinically unaffected £ga20 indicator
mice wete killed at >200 dpi. Histopathological
and immunoblot analyses confirmed scrapie in
all clinically diagnosed #ga20 mice and ex-
cluded it from all others (Fig. 2, A to C, and fig.
S5C). Phosphotungstate-mediated concentration
of PrP3¢ from 1000 pg of protein did not reveal
PrPS¢ in brains of clinically healthy urine-
inoculated iga20 mice (fig. $5B). Thus, two
pathogenatically distinct chronic inflammatory
conditions of the kidney, in concert with prion
infection, result in prionuria well before the
onset of clinically overt prion disease,

Whereas RIPLTa and NZBW mice suffer
from combined interstiial lymphofollicutar in-
flammation and glomerulonephritis, MFG-E8~/~,
NZW, and NZB mice display glomerulo-
nephritis but lack lymphofollicular foci (figs.
51 and $2). Hence, prionuria necessitates in-
trarenal organized inflammatory foci (6) and
is not elicited by isclated glomentlonephritis
(Fisher’s exact test, P = 0.031). Urinary pro-
teins from presymplomatic and terminal RIPLTe
mice induced similar atfack rates, suggesting
similar urinary prien infectivity titers in presymp-
tomnatic and scrapie~sick mice. The consistent lack
of infectivity in urine from noninoculated mice
and prion-sick wild-type mice makes it unlikely
that infectivity found in urine of nephritic mice
represents a contaminant.

Scrapie-infected hamsters and Crentefeldt-
Jakob disease (CJD) patients were reported to
excrete urinary PrPS (UPrP5) (11). However,
these findings were not reproduced (/2) and
were deemed axtifactual (13, /4). We attempted
to detect UPPSe in presymptomafic and ter-
minally sick RIPLTo, MFG-E8-/—, #ga2(,
C57BL/S, and 1298v x C57BL/6 mice, as well
as in presympiomatic NZW, NZB, and NZBW
mice, Ovemight dialysis did not affect the quan-
titative recovery of spiked PrPS® from urine (fig,
54, A and B); the detection threshold was >100
ng of terminal brain homogenate per milliliter of
urine (Fig. 3, B and D), equivalent to 10* median
infections dose (ID.y) umits/ml. Under these
conditions, we failed to reveal any UPrP*°, even
in prionuric mice (Fig. 3 A, C, and D). These
negative findings are not unexpected, because
urinary infectivity titers were typically <1 ID,,
units per 2 ml of pooled wine (Fig. 1), which is
below the detectability of PrP3® (Fig. 3B).

We then tested whether inflammmation of
nonexcretory organs leads to prionura, We ad-
ministered prions to AIbLTap mice, which lack
nephritis but develop hepatitis (6). Urine from
AIbLTuB and appropriate wild-type control
mice (four pools of # = 4 rhice, 120 dpi) lacked
prion infectivity and UPrPSc (Figs. 1 and 3D;
fig. 85, B and C). Thus, extrarenal inflarmma-
tion, though enabling prion accumulation at the
site of inflammation, does not induce prionunia.

Because PrPC is necessary for prion rep-
lication (4), its expression may be rate-limiting

for urinary prion excretion. We assessed pri-
onuria in £ga20 mice, whose renal PrPC content
is six fo eight times that of wild-type mice (fig.
S3F). Pooled urinary proteins (600 pg each)
from six terminally scrapie-sick fga20? mice
were inoculated ic. into #g220 mice (Fig. 1).
None of the recipient iga20 mice developed
serapie. Upon necropsy (>200 dpi), no scrapie
histopathology was detected (fig. S5C). Thus,
PrPC oversxpression does not induce prionuria.
The PrP© content of RIPLTa, NZBW, and
MFG-E8 " kidneys was similar to those of wild-
type conirols (fig. S3, G and H). RIPLTu and
NZBW kidneys contsin FDC-MI1* cells with
high, focal levels of PiPC (6), which may facil-
itate local prion replication (). Inoculation of
urinary protein from noninfested mice did not
elicit any abnormality in fga20 mice (fig. S5C).

How do prions enter the urine? Upon ex-
trarenal replication, blood-borne prions may be
excreted by a defective filtration apparatus.
Alternatively, prions may be produced locally
and excreted during leukocyturia. Although
prionemia occurs in many paradigms of
peripheral prion pathogenesis (15, I6), the
latter hypothesis appears more likely, because
prionuria was invariably associated with local
prion replication within kidneys.

Urine from one CJD patient was reported to
elicit prion disease in mice (77, 18), but not in
primates (J9). Perhaps unrecognized nephritic
conditions may underlie these discrepant
observations, Inflammation-associated prionuria
may also contribute to horizontal transmission
among sheep, deer, and elk, whose high effi-
ciency of lateral transmission is not understood.
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Wolbachia Establishment and
Invasion in an Aedes aegypti
Laboratory Population

Zhiyong Xi,* Cynthia C. H. Khoo, Stephen L. Dobson}

A proposed strategy to aid in controlling the growing burden of vectar-borne
disease is population replacement, in which a natural vector population is
replaced by a population with a reduced capacity for disease transmission. An
important component of such a strategy is the drive system, which serves to
spread a desired genotype into the targeted field population. Endosymbiotic
Wolbachia bacteria are potential transgene drivers, but infections do not nat-
urally occur in some important mosquito vectors, notably Aedes aegypti. In
this work, stable infections of wAlbB Wolbachia were established in A. aegypti
and caused high rates of cytoplasmic incompatibility (that is, elimination of
egg hatch). Laboratory cage tests demonstrated the ability of wAlbB to spread
into an A. aegypti population after seeding of an uninfected population with
infected females, reaching infection fixation within seven generations.

Aedes aegypti (yellow fever mosquito) is the
principle vector of dengue viruses throughout
the tropical world. Without a registered vac-

cine or other prophylactic measures, elforts
to Teduce cases of dengue fever and dengue
hemorrhagic fever are limited to vector con-

14 OCTOBER 2005 VOL 310 SCIENCE  www.sciencemag.org
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Date: Fri, 14 Oct 2005

From: Dr Franco Giovanetti <FGiovanetti@asl18.it>

Source: Eurosurveillance Weekly 13 Oct 2005 [edited]
<hittp:/ /www.eurosurveillance.org/ew/2005/05101 3.asp#4>
A French tourist developed falciparum malaria after
travelling to the Bavaro area {province of La Altagracia, in
the east of the Dominican Republic) in August and September
2005,

On 18 Aug 2005, the patient in the recent case took a direct
flight from Paris to Punta Cana international airport. She
then went to Bavaro resort, near Punta Cana, where she and 2
travelling companions staved for 2 weeks, The rooms in the
hotel were air conditioned, and the surroundings of the
resort were urban, with large multistory concrete buildings
and wide paved roads.

She went on 3 daytime excursions to Higuey, La Romana and
Campo. She spent every night inside her bungalow bedroom.
The only nighttime exposures outside Bavaro were 2 trips to
the small village of El Cortecito, located 10 km east of
Bavaro, with smali shops and restaurants. These 2 visits
were on 26 Aug, to a restaurant where she reported that
there were numerous mosquitoes, and on 27 Aug, to an air
conditioned discotheque where she stayed until 1 am. She
returned to Paris from Punta Cana on 2 Sep. She took no
antimalarial chemoprophylaxis during her visit. This patient
had never travelled to areas at risk for malaria in the past
(she had previously taken 2 holidays in the Caribbean: to
Saint Martin 2 years previously, and to Guadeloupe, one year
previously) and had not received blood transfusion or organ
transplant in the previous 12 months,

Franco Giovanetti, MD

ASL 18 - Dpt. of Disease Prevention

Immunization and Travel Medicine Unit

Alba, Piedmont, Italy

{FGiovanetti@asl18.it>]

[The previous cases were reported before 10 Jan 2005 except
one. The new case shows that there still is a very small

risk of _Plasmodium falciparum_ malaria in La Altagracia.
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A 24 year old female French tourist acquired Plasmodium falciparum malaria after travelling to the Bavaro area
in the province of La Altagracia in the east of the Dominican Republic in August and September 2005.

Between November 2004 and April 2005, about twenty cases of malaria were reparted worldwide in residents
from non-endemic regions who had travelled to the Dominican Republic [1,2,3,4]. All these travellers had
visited urban and resort areas in La Altagracia and Duarte provinces. No case of malaria had been reported in
tourists returning from this .zone since April 2005 until this recent case. French authorities still recommend
chloroquine prophylaxis for tourists travelling to all areas from the Dominican Republic [5], the United Kingdom
recommends chloroquine or proguanil prophylaxis for travellers to all areas [6], while the United States Centers
for Disease Control and Prevention (CDC) recommend chemoprophylaxis only to those travelling to rural areas

(71 :

On 18 August 2005, the patient in the recent case took a direct flight from Paris to Punta Cana international
airport. She then went to Bavaro resort, near Punta Cana, where she and two travelling companions stayed for
2 weeks, The rooms in the hotel were air conditioned, and the surroundings of the resort were urban, with large
multistorey concrete buildings and wide paved roads.

She went on three daytime excursions to Higuey, La Romana and Campo. She spent every night inside her
bungalow bedroom. The only night time exposures outside Bavarc were two trips to the small village of El
Cortecito, located 10 km east of Bavaro, with small shops and restaurants. These two visits were on 26 August,
to a restaurant where she reported that there were numerous mosquitoes, and on 27 August, to an
airconditioned discotheque where she stayed until 1 am. She returned to Paris from Punta Cana on 2
September. She took no antimalarial chemoprophylaxis during her visit,

This patient had never travelled to malaria risk areas in the past (she had previously taken two holidays in the
Caribbean: to Saint Martin two years previously, and to Guadeloupe, one year previously) and had not received
bleod transfusion or organ transplant in the previous 12 months.

One day after her return to France (8 days after first visit to El Cortecito), she developed a fever. Two days
later she consulted her family doctor, who diagnosed otitis and prescribed amoxicillin treatment. Because of
persistent fever, she presented at a local hospital where 2% P. falciparum malaria with thrombocytopenia (69
000 platelets per ul} was diagnosed. She started treatment with chloroquine (600 mg at day 0, and 300 mg at
day 1). Vomiting occurred on day 1 of treatment, and so she was admitted to an infectious and tropical disease
ward in Paris and given quinine intravenously, 8mg/kg three times a day, from days 1 to 3. At that time, her
temperature was 39°C and parasitaemia was 0.16%. Physical examination showed no abnormalities. Laboratory
values showed an elevated CRP (137 mg/L), thrombocytopenia (31 000 platelets per pl), leucopoenia {3050
leucocytes/L), anaemia (haemoglobin 10.5 g/dl), raised hepatic transaminases (ASAT = 95 IU, ALAT = 98 IU)
and normal renal function. Blood and urine cultures were sterfle. At day 2 and 3, parasitaemia was respectively
0.01% and 0.0003%. Progress was rapidly favourable and she was discharged on day 3. Quinine treatment was
completed orally to a total of 7 days. Thick blood film was negative at day 7. Molecular marker analysis of the P.
falciparum isolate showed no mutations on the gene positions CRT76 and DHFR108. Neither of her two
travelling companions developed malaria after their return to France.

Discussion

An outbreak of malaria occurred in La Altagracia and Duarte provinces in the Dominican Republic between
November 2004 and April 2005, areas previously thought to be non-malarious [4]. In La Altagracia Province,
surveillance data from the Dominican Republic ministry of health have identified an increase in cases of malaria
beginning in November 2004 among migrant workers in the Bavaro Zone, 15 km from the Punta Cana resort
area [4]. A previous outbreak had occurred between July 1999 and March 2000 in European tourists who had
travelled mainly to Punta Cana in the Bavaro area [8]. These two outbreaks appeared in areas where there
were Haitian migrant  workers in the construction and tourist sectors, and began a few weeks after hurricane
Jeanne in 2004, and hurricanes Mitch and George in 1999,

P. falciparurmn malaria is endemic in rural areas of the Dominican Republic, with the highest risk in the far west



Eurosurveillance 2005;10 (10): 051013 2/2 R—

of the country. Urban and resort areas in the Deminican Republic have previously been considered to be non-
malarious. CDC does not recommend antimalarial chemoprophylaxis for trips to the main tourist resorts in the
Dominican Republic. The World Health Organization considers the Dominican Republic to be a low malaria risk
country, with malaria occurring throughout the year, mostly in rural areas of the western provinces such as
Castafnuelas, Hondo Vaile and Pepillo Salcedo [9]

Although this patient presented with a relatively mild form of P.falciparum malaria, her case, in conjunction with
previous reports, suggests that international recommendations should be modified to cover these resort areas,
in order to avoid further, and potentially more severe cases. This prophylactic advice should include antimalarial
chemoprophylaxis and personal protection measures against mosquito bites.

P. falciparum remains sensitive to choloroquine in the Dominican Republic [4]. There is no evidence of the £,
falciparum there showing resistance to any antimalarial drug []. Our case confirms the susceptibility of this
isolate to chloroquine and to proguanil.

In conclusion, physicians should always consider the possibility of malaria in travellers presenting with fever
after their return from all areas of the Dominican Republic, Chemoprophylaxis with chloroquine or proguanil
(depending upon individual national guidelines) should be recommended for tourists visiting urban and resort

areas.
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