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Wesl Nile virus has been isolated for 1he first time in
Mexico, from a sick person pnd from mosguiloes (Culex
guinguelasciatus). Partial sequencing and analysis of the 2
Isalates indicate tha! they are genetically similar o other
recgnt Isolales from norhern Mexico and the western
United Stales.

chm] recent reporis (=7} have documented the wide-
spread  geographic distnbution of West Nile virus
(WNVY in Mexico, but until now, no antechthonous human
coses of illness due to this virus have been reported from
the republie. Likewise, limited antomologie surveillance
has been conducied in Mexico, and no information is
available on the actual mosquita vectors of WNV in the
republic. All Mexican WNV isolates studicd 1o date have
come from dead equines or birds (2,7.8). We repor the
fiestiselations of WHNY tom a sick person and from a pool
of Cilex guinguefascioms mosauitoes and describe their
phylogenetic relationship {0 olher representative WA
slrains from the United Siates and Mexico.

The Study

Mesquitoes: were: collected from Junc 10 September
2003 at the Ejido Francisco Villa, Muhicipality ol
Pesqueria, State of Nuevo Leon (25747'N, [00°037™W),
with CDC-type light traps baited with dry ice and mechan-
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el aspiration From resting siles on vegetation and m hous
s The area s located =40 km naftbeast of Momterrey pl
consists of mxed suburban howsg and pgnealiooe
Wwerage anowal rmmfall i the reglon s S50 mim; the mean
annual temperature 15 28°0 Adter collecnon, the mosgu
toes were placed on dry e for transport bick tooilw
Medical Entomalogy Laboratory, Faculty of Biglogic
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Muonterrey, where they were separated inti ponky ol =10
msects cach. based on species, dare, aned method of colls

tote (Table 1) The mosaunitoes weee stored inoa mecham

val freczer ot =70°C and later transported on diy e 10 the
Umiversity  of Texas Medical Bronch (UTMB) o be
processed For viros isolntom, Atolal of 2,297 mosaquitoes
representmng 4 genera and 1] species, were lested in 238
pocds {Table 1) fdhvidual mosquito pools were D
mamaally instenle, Ten Broeck tissue grinders contimng
1.0 ml. of phosphare-buffered saling, pH 7.4, commimng
0% fetal bovine serum and antmicrobial agems (peni
cillin, strepromyeny, and amphotencin), The resaloint sis
pension was centrifuged at 12,000 rpo for & mang then 200
uL of the supernatant was njected into o fask culire ol
Vero cells, Atter the solution was absorbed for 1 b 37°C
miainteninee medsum (99 was added, cultures were minn-
tamned imean incubator al 37°C and examined daily Tor gy

dence of viral eytopathie effect (CPE) for 14 days

A single pool of Oy ywnguefascianiy yielded o virus
psolate, designated NL-34, which produced CPE on
approximately day 7 The isolate was identified as WKV
by immunofluorescence, hemagglutnanon-inhibiton {HL)
test, complement-fixation test. VecTest WNV/SLE antipgen
gssay (Medical Analvsis Systems, Camarillo, Ca, USA)
and reverse transcription-polynierase chain reaclion (R
PCR) (9,10).

The WNV humdn selate was from a 62-vear-old
Mexican woman hiving in the municipality of Eichojou
(near Cindad Obregon) in Sonora State. The patient hid no
history of travel duning the preceding 2 months, Sle visi-
ed a local hospital in July 2004 with symploms ol fover
headucke, vomiting, arthralgios, and mvalgia. Her tempe
ature was 38°C upen examination, and no. neurologic
symploms weee noted. An acute-phase blood 33}71}11;: Wit
obtained, and a presumptive diagnosis of dengue fever wis
made, The patient was sent home and subsequently com
pletely recovered. When RT-PCR using dengue primers
was negative on the acute-phase serum, o culture was per
formed. WNV was isolated from the sample at the Stare
Public Health Laboratory in Sonora and al UTMMB, upan
cubture in Vero cells HI tests conducted an the actioe-plise
seruim ol UTMB with West Nile, 86 Lowis encephaliles
yellow fever. dengue |, and dengue 2
negative, which indicated that the patient had no preexis
g Aavivirus antibodies. Ao anmuneglobulin (e 8
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DISPATCHES

Tatla 1 Summary ol mosquitoes collected in Nuevo Lean
Mexico, during 1he summer of 2003 and tested for West Nile vius

Senus and species Mo poots  No mosquioes
ApUes segy 30 350
AB vexans H 1
Cefigrolatus tosmarynehus L 146
Angpheley -]
P bdopynohinenis

AN guadiimaculaius 1 )
Cuigy corofalo) 14 118
Con ginngbelasciatusg B rog
FProrophors civata 5 &2
Fr confinis - B
Py eyanescens ] Re
e o | 69

eievine-linked immunosorbent assay (110, performed on
the: ueule-phise specimen and o 30-day convalescen-
phitse serum specimen i Sonors, demonstrated semcon-
version and the presence ol WNV-redetve luM antibodies
e vonvidescent-phiase serum sample

Wirnl RNA was extracted from the 2 WKV Sinans oafles
a single Yero cell passage directly Trom 140 pl ol the
mtected cell eulture supermatanis. using the (Aamp viral
A extruction kit (12), RT-PCR was performed by using
i primer pairs 1o amplity the enure prd-E penes of each
WY solate os previousty deseribed (120 PCR products
were gel purilied watly the QLA guick ko (Quagen, Valenge,
U, USA) vecording (o the manuisclures s protocol, and
Hie resulting template was dicectly sequenced with 1the
amplilving primers. Sequencing reactions were perfommed
us deseribed previously (B) Analysis and assembly of
senueneing daty were performed wath the Vector NT1 Sune
soltwure  puckage (Informax, Fredenck, MD, LUSA)
Mucleotde snd deduced smino seid sequences of the 2004-
nucleotide region represenung the privi-E genes from cach
isoliate were aligned with the AhenX progrom m the Vector
MT1 Swite and compared to sequences of selected Norh
Armenean WNY solxtes for which the prvd-E genes were
availuble in GenBunk. Phyvlogenctic trees were constructed
by Bayesian analysis with the progrum MRBAYES, ver-
sion 2.0 (13 ), with the Mewropolis-coupled, Markoy chain,
Monte Carlo algorithm run with 4 chains over 130,000
gengrations under a general lime-reversible model with o
burmein time of 30,000 geperations. Rate heterogeneily was
estimared by using 8 v distributipn {or the varable sites.
The Bayesian consensus tree was compared (o trees gencr-
ted by neighbor-joming, maximum parsimony, and max-
mum likelihood analyses using PAUP, version 0010 (14),
and cach method generated wrees with the same overall
wpology. The consensus phylogran of the 40 WNV mso-
brtes renerated by Bayestan aoalyss (133 s shown in the
Figure, wath conlidence values ot relevimt nodes 10 demon-
sirate stutistical suppent for vach clade

Conclusions

Comparison of the 20 Mexican  isolates, NL-54
(GenBank accession no, AYOL3T75) and human Sonory
(CienBark asccession no. AYYH3774), to the protolyprel
North American WHNY solate, WHN-NY99 (GenlBank
weession o, AF|96815) 2 previows Mexiin isaliles,
MesML-03 (GenBank aceession oo AY4367400 0 aml
PMT 00 (GenBank aceesson mo AYITIZN0 120, anl
ane olate coliceted m Harms: Cownty, Texas, o 2002
thenbBonk agcession oo AY IRSYOO) (153 andicuned
e beotie o deduved amimo aed ditferonces aod gn-

(rihies among each of the ssoles. Tuble 2 shows the pos

fotis b wheeh nucleotide and Do Attt
woere fouwmd Both the Mexicun srsg ekt e B s
lates reported herein shared a nucleotide imutation al posi-
ton 660 (C 1o L) of the prvd gene and 2 mwtntieny al
positions 1442 (U 1o C) and 2466 (C o L) of the E gene
Each of these b mutations woas shared with o 2003 Jiorse
stiin Teom Mueso Leon (MexMNL-03 (70 aod w2002 bird
isulate fromn Hares County, Tesas (TX-13 005y The natas
Bt ab nucheotice 1442 alao represanted o deduced wmind
dacid subsutetion i the envelope protetn (V13%A) The
Meswan mosquito and human solates reported heremn
shared o unigue mutation at genomie posttion 1320 (A w
Cidban the B ogene The human isolate olso had 3 adcbingnd
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Figure, Pnylegram of 2 West Nile viruses (WHY) isclaled frama
masquile padl and human semum in Mexice (shown in bold) The
phylogensalic tree was generaled by Bayesian analysls of g 2004.
macleotide region of the prv and E genes af 40 WNY isolates roat-
ad by the most closely refated Oid Ward strain, Israel 1998
Bayesian confidence values are shawn to provide stalistical sup-
pont for each clade
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Table 3 Nucleatlide and deduced aming acid difletences n the priv-E gones of Mexican and Texas isoiates sompared foivest bie
.

VirLis strain VM- WYS9 (382-99)

Nucleolide {amino ackd) s

Strain 433 549 660 856 857 1074 1137 1175 1320
VPSS ¢ U & & 4 G G A A
(AF 1966351 {He)

TMTT1-03 Lot 1 T U

(AYITI2T1) (Thi)

MexNL-03 ¢ w G
(AYA2ETA1)

M-85 w

{Mazquita, MX)

Human L A G
[Sonora, MX)

Harre Ca, TXA u

[AY155308)

Wucieilida Aumbars o peunnd o WY S, amino boid subsiduisons ong e

1GanBank pooesninn numbse
18lank antreon indicato no nucinctide or @mird s suhelulaos

ilutions in privl an-:l Ergzehe'.s (it -lLt.—;_‘_dt:‘éll' — -
1356 1432 1442 1626 _‘555 1974 2324 23-’"]5'! 2392 ZdeR

C 4 U c L ] c C G
(Seh  (Val) ! (Alay
C u ] u L!
1Al .
{Alal
{Ala)

Ala) {Thri

Brachols

mutations in the E gene at positions 1074 (G o A), 1636
(U 10 €), and 1974 (C to U). Each of the additional
nucleatide mutations was silent, The nucleonde mutations
ot nuclestide positions 660, 1442, and 2466 have also been
described i most WKV isplates sequenced from Texas,
inais, and Colarada 1n 2002 (12). This finding suggests
that isolates ebtained from northern states of Mexico (1e.
Nueve Leon and Sonora) were derived from WKV strains
circulating in the western United States, Only a single
niatation at posttion nucleotide 2466 was shared by these
2 isolates and a 2003 bird solate from Tabasco State
{TM171-03), This finding supporis results from earlier
studies thal suggest separate introductions of WNV into
Mexico (2,7), Phylogenetic trees generated by a number of
methods indicate that the recent Mexican mosquito and
human (solates belong to the clade comprised of WNV 150-
lates collected gutside the northeastern United States afler
2001, with the exception of isolates collected along the
southéast coast of Texas. (Those isolates constitute a sepa-
rate, sister clade relative to all other North Amernican WNV
isolates sequenced to date [Figure]. ). Because of a shared
mutation between the recent Mexican mosquito  and
hunsan iselates, these 2 viris struns constitule a distind
subclade within the larger US 2002 clade that is supporied
by strong Bayesian confidence values (94%). The accumu-
lation of 3 additional nucleotide mutations in the 2004
Mexican human isolate 18 illustrated by longer branch
lengths in comparison to the 2003 mosquito pool isolate
NL-54, ‘which suggests the continued microevolution of
WHNV in Mexico from vear Lo vear.

Our paticn represents the irst reported antochthonous
human case of confirmed WNV infection in Mexico. The
paucity of human cases reporied 1o daie from Mexica s
curious for several reasons: 1) a Jarge number of cases arc
reported from the United States, 2) available evidence
indicates thut WNV is now widely distributed in Mesico

(1-73, 33 most of the WNY virus straing eieculating iy the
republic are genetically similar o those in the Uneted
States {Figure). One explanation for this difference could
be the falure ol local health personnel o recognize
vanous ¢hmeal farms of WY infection, As illustrated by
our patient, West Nile fever can easily be mastaken o
dengue fever A second reason may be the difficulty ol
making & serologic diagnosis of WNV infection among
persons living in geographic regions where several differ
ent faviviruses circolate, and people have muitiple !a-
vivirus infections (111 A thied and related possibiliny 15
that WNV infection may be less severe in persons wilh
preexisting heterologous avivirus antibodies (11).

Thes work was supported by contracty NOL-Al 23489 ail
N T-AL33027 and trning grant 3043 TWOOAI90) From the LS
stanopal (nstitutes of Health and by contract COUS2L3 Y from
the Centers for Discase Prevention and Control, C©T.00 whs sup-
ported by the James W Molaughlin Fellowship Fund

Mr Elizondo-Quirogs 13 a graduate student m entamalogy i
the Universidad Autonomade Nuevo Leon. He ks currently ssork
ing at UTTMB on b trsining FeHlowslip

References

I, Bliteich B, Fermander-Salas 1 Contrers-Condera JE Matlenee SE
Genzalez-Rojas J1. Komar %, eval, Seeologit evidenze of Wust Sl
errs infection in horses, Coahwla State, Mexico, Emerg. Inlect 1=

AR L

Fatroda-Franco JG MavarneLopee Ry Beusicy DWC, Colles

Carrara A5, Trwvassos-do Rosy A, el il West Silesims m Moesion

seribopic evidirve of widespread crmculitien sinee July ZO02 Enen

Ialeel Thes. 2030 b T

Lasramans Pims SUAL Bitvech B, Farlan-Ade M, Puero B Badan 1h

Marlenee NLSetal Sereloge evidence for Wesd Sele virus lecten

w harses, Yucaban Stte. Mexicw, Emery Inleer By 20039857 @

[}

Emerging Infectious Discases + www o govieid « Vol 11, No 3 Septdmbar 2505 1451



“

DISPATCHES

4 Wloa A, Langevin 54, Mendez-Sanches 11, Aredomde-lime |, Tesh KB, Travassos i Rost APA; Guzman H, Araujo TE Xiao 5Y
Brete L, Powers AM, et ul. Sesclogie survey of domeitic ani Immunization with heterologous faviviruses protective against fatal ]
soonalic arbovicus infections i the Lacandon Fores: regwon of Wesi Mile 4_'|'II_CF|I'|. s, Emerg Infeey Dis, 20028 4551

I Chunpas, Mexico, Veotor Bome Zognonc D 003119 12, David CT, Beasley DOW, Guzman. H, Baj P, I Anton b, Movak B

S, Fernandes-Salas |, Contreras-Cordero JF, Blitvich B, G et uf. Gierietic varintion ameng lemporally and geagruphicully distine
Rasing 11, Cavnzag-Advareed, Maorlenee NL. o1 al. Serologue evide West Bile virus isolaten collected in the United States, 2000 and 2002, i
of Wesl' Nile vims anfectton o birds, Tomanlpas Suide, Mevico Emprg Infect Dhe, 2003:901423-9 |
Verlor Home Zocnetie Dis, 2003 57003 13, Huelenbeck 1P, Romquist FR MEBAYES: Bayesian Inlerence of 1

f Farfune&le 1A, Blitvich BI, Lorono:Mne MA, Marlenes ML, Rosado plrylogenetic trees. Bloinformates. 2001177345, [eltad 2005 June i
faredes BB Goreta-Repon 15, of ol Loy itudingd 14, Progrm available at higpdmrbayes. oo B eduddown lomd phi
wirun Infection th, avinne, Yoceton Stele. Mexic b Swotlord DL PALP: Phylogenstic ansiysi using parsimainy {and
Zoonolie Doy 20044:3. (4 vher miethosds ) Yeesion 4 Sunderlond (MAL Sinmeer Associstes;

1 Bhiveeh B, Fermmndes-Salas- |, Comfreves-Comder: I, Lotoms-Fin 20i2
MM, Marlenee N Dhoe F)ogral priwetis analveis of Wit Sk 15 Beasley W, Dravis O, Gooenan [, Vanfaoding ham L, Tenvassdon
wirwe Mueve Lean Smte, Mexivo, Emeng Infeet D 200410 101487 i Bosa A Parsona BE, et ol Limited evolution of West Mile vius

K Bemnley 1DWE, Dy C7, Estvadi-Frame 1, NavareLopee R durmg (s soutkiwesteedy sprend inothe Unied  Stiles. Virology
Campompnés-Corsen A, Tesh BRI el al. Genwng sequence and ailcs DI IO -5
waling mutations in West Nile viras wolate: from Mexico Emetg
Inlect Bis: 2004,10:2221-4 sddress for comespondence: Robert 1 Tesh, Department of Pathologl,

B Lillridge KM, Parsons B, Randle Y, Travassos da Hoan A .
Gt 1, Siivin Moel ol The 2002 imtreduction of West Nibe virm Uiniversity of Texas Medical Brugeh, 101 Univeesiy Bivd, Galveston, TS
it Haerts County, Texas; an arin historieally endemie fir 5t Lo FIASS000%, LISA Fax: 409-747 #oemail reshanutmbsedu i
encephnlitia, Am J Toop Med Hyg 2008 706708 — —— e I

M1 Tesh BB, Pursons R, Sivin M, Randle ¥, Sargent C, Guaman H. et al The opinbons eapressed by authord contribubng te ']““ jonenal il '
Yeur-round Wesl Wile virus sitivity, Gulf Coast Regon, Teass and not mecessanily reflect the omnone ol the Ceriters T Dhiense EI

v o ! - - e i [ ! -
Lavsiiann, Emerg Infect D, 200410 | 64552 Control and Preveation or the innttpitions wil which the authors
are allilited.

Search

EID
online |

www.cdc.gov/eid

S
1
i
1
1
|

1452 Emerging infectious Diseasas » www.cde govieid « Vol 11, No. 9, Septemter 2008

10 '-.""..'”_:"—"'H&



