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ARTÍCULO ORIGINAL

Genomas virales fragmentados sugieren 
contaminación para aguas de consumo humano
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Viral genome fragments suggests contamination  
of  human drinking water 
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Resumen
Objetivo."Fgvgtokpct"nc"rtgugpekc"fg"tqvcxktwu"{"pqtqxktwu"gp"ciwc"rctc"eqpuwoq"jwocpq"gp"wpc"nqecnkfcf"fg"Dqiqvƒ0"
Materiales y métodos."Ug"tgeqngevctqp"qejq"owguvtcu"fg"ciwc"rqt"ugocpc"gp"qejq"nwictgu"fkhgtgpvgu"fgn"rtgfkq"gp"guvwfkq0"Rctc"fgvgtokpct"nc"
rtgugpekc"fgn"igpqoc"xktcn."ncu"owguvtcu"ug"wnvtcÞnvtctqp"{"ug"jk¦q"fgvgeek„p"xktcn"rqt"ogfkq"fg"nc"vfiepkec"TV/RET."cornkÞecpfq"wp"ugiogpvq"fgn"
igp"VP6"fgn"tqvcxktwu"{"wp"ugiogpvq"fgn"ORF2"fgn"pqtqxktwu0"Guvg"guvwfkq"ug"nngx„"c"ecdq"gp"wpc"kpuvkvwek„p"wpkxgtukvctkc"wdkecfc"gp"wpc"¦qpc"rg-

tkwtdcpc"egtecpc"c"Dqiqvƒ."c"67"mo"fgn"cewgfwevq"swg"uwtvg"fg"ciwc"cn"rtgfkq0"Nc"¦qpc"ug"gpewgpvtc"tqfgcfc"rqt"Þpecu"eqp"icpcfq"ngejgtq."egpvtqu"
eqogtekcngu"{"ewcvtq"egogpvgtkqu0"Gn"ciwc"ug"tgeqngev„"gp"tgekrkgpvgu"fg"rqnkrtqrkngpq0"Gp"vqvcn."hwgtqp"86"owguvtcu"fg"ekpeq"nkvtqu"fg"ciwc"ecfc"wpc0
Resultados."Nc"rtgugpekc"xktcn"hwg"fg"34.7"'."gpeqpvtƒpfqug"tqvcxktwu"gp"ewcvtq"{"pqtqxktwu"gp"ewcvtq"fg"ncu"86"owguvtcu"eqngevcfcu0"Cfgoƒu"fg"
rtgugpvct"nc"korqtvcpekc"fg"nc"rtgugpekc"xktcn"gp"ciwc"rctc"eqpuwoq"jwocpq."gp"guvg"fqewogpvq"ug"fkuewvg"gn"ukipkÞecfq"swg"vkgpg"gn"gpeqpvtct"
uqnq"ugiogpvqu"xktcngu"{"pq"nc"rctv‡ewnc"xktcn"eqorngvc"g"kphgeekquc0"
Palabras clave: ciwc"rqvcdng."tqvcxktwu."pqtqxktwu

Abstract
Objective: Vq"fgvgtokpg"vjg"rtgugpeg"qh"tqvcxktwu"cpf"pqtqxktwu"kp"ftkpmkpi"ycvgt"kp"c"pqtvjgtp"pgkijdqtjqqf"kp"Dqiqvƒ."Eqnqodkc0
Ocvgtkcnu"cpf"ogvjqfu<"Gkijv"yggmn{"ucorngu"qh"ycvgt"ygtg"eqnngevgf"cpf"wnvtcÞnvgtgf"kp"qtfgt"vq"fgvgev"vjg"xktcn"igpqog"rtgugpeg0"Vjg"vgejpkswg"
wugf"hqt"fgvgevkqp"qh"igpqog"ugiogpvu"ycu"TV/RET0"XR8"igpg"htqo"tqvcxktwu"cpf"QTH4"ugiogpv"htqo"pqtqxktwu"ygtg"ugngevgf"kp"qtfgt"vq"Þpf"
vjg"xktwu"kp"vjg"ycvgt0"Vjku"uvwf{"ycu"rgthqtogf"kp"c"jkijgt"gfwecvkqp"kpuvkvwvkqp"nqecvgf"kp"c"rgtkwtdcp"¦qpg"pgct"Dqiqvƒ."67"mo"cyc{"htqo"vjg"
cswgfwev"vjcv"ugtxkegu"vjg"ctgc0"Vjg"¦qpg"ku"uwttqwpfgf"d{"fckt{"ecvvng"hctou."ocnnu"cpf"hqwt"egogvgtkgu0"Ycvgt"ycu"eqnngevgf"kp"engcp"rqn{rtqr{ngpg"
eqpvckpgtu0"Vjgtg"ygtg"c"vqvcn"qh"86"ucorngu"qh"7"nkvgtu"qh"ycvgt"gcej0
Results: Xktcn"ugiogpvu"ygtg"hqwpf"kp"3407'"qh"vjg"ucorngu0"Yg"hqwpf"tqvcxktwu"kp"hqwt"ucorngu"cpf"pqtqxktwu"kp"cpqvjgt"60"Dgukfgu"fkuewuukpi"vjg"ko-

rqtvcpeg"qh"xktcn"eqpvcokpcvkqp"kp"ftkpmkpi"ycvgt."yg"fkuewuugf"vjg"ogcpkpi"qh"Þpfkpi"qpn{"xktcn"ugiogpvu"cpf"pqv"eqorngvg"cpf"kphgevkqwu"xktcn"rctvkengu0
Keywords: ftkpmkpi"ycvgt."tqvcxktwu."pqtqxktwu

Introducción

ÑCiwc"rqvcdng."pq"gu"ciwc"ugiwtcÒ."guvc"rtgokuc"
kornkec"swg"gn"ciwc."c"rguct"fg"rcuct"rqt"gn"rtq-

eguq"fg"rqvcdknk¦cek„p."eqpvkp¿c"ukgpfq"wp"xgj‡-
ewnq"vtcpuokuqt"fg"oketqqticpkuoqu."rtkpekrcn-
ogpvg"cswgnnqu"ew{q"vcoc‚q"ug"okfg"gp"pcp„-

ogvtqu"gp"xg¦"fg"oketcu."eqoq"uwegfg"eqp"nqu"
xktwu0"Ug"jcp"tgrqtvcfq"grkfgokcu"xktcngu"cuqekc-

fcu"eqp"ciwc"rqvcdng."fg"dc‚q"{"fg"oct"{"eqp"gn"
eqpuwoq"fg"quvtcu."{"cuqekcfcu"c"nc"rtgugpekc"fg"
tqvcxktwu."pqtqxktwu."cuvtqxktwu."cfgpqxktwu."xktwu"
fg"nc"jgrcvkvku"C"{"gpvgtqxktwu"fg"vkrq"rqnkqokg-

nkvku."Eqzucemkg"{"gejq."igpgtcpfq"gphgtogfcfgu"

eqoq" nc" icuvtqgpvgtkvku." nq" swg" jceg" uwrqpgt"
swg." fgurwfiu" fg" nc" vtcpuokuk„p" rgtuqpc" c" rgt-
uqpc."gn"eqpuwoq"fg"ciwc"eqpvcokpcfc"rwgfg"
ugt"wp"hcevqt"korqtvcpvg"gp"uw"vtcpuokuk„p"(1-3)0"

Ug"jc"rtqrwguvq"swg"gzkuvgp"oƒu"fg"362"vkrqu"fg"
xktwu"swg"ug"rwgfgp"gpeqpvtct"gp"gn"ciwc"{"ug"jc"
uwigtkfq"swg"nqu"vtcvcokgpvqu"fg"rwtkÞecek„p"oc-

ukxc"pq"uqp"ecrcegu"fg"gnkokpctnqu0"Wpq"fg"nqu"rtkp-

ekrcngu" rtqdngocu" rctc" xgtkÞect" nc" kpqewkfcf" fgn"
ciwc"fgurwfiu"fg"rcuct"rqt"nqu"rtqeguqu"fg"rqvc-

dknk¦cek„p."tcfkec"gp"nc"rqec"ugpukdknkfcf"swg"vkgpgp"
nqu"ncdqtcvqtkqu"fg"eqpvtqn"fg"ecnkfcf"rctc"eqpegp-

vtct"{"xgtkÞect"nc"rtgugpekc"fg"nqu"xktwu"gp"gnnc"(4-6)0
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Gp"Eqnqodkc."gzkuvgp"rqequ"tgrqtvgu"gp"nqu"swg"
ug" fqewogpvc" nc" rtgugpekc" fg" xktwu" gp" ciwcu."
gp" wpq" fg" gnnqu" ug" tgrqtvc" nc" rtgugpekc" fg" gp-

vgtqxktwu" gp" Ctogpkc" (7)" {." gp" qvtqu" rwdnkecfqu"
gp" nqu" c‚qu" 4229" {" 422:." rqt" Iwvkfittg¦." et al0."
fguetkdgp"nc"rtgugpekc"fg"tqvcxktwu."cuvtqxktwu"{"
pqtqxktwu"gp"ciwcu"fg"Hcecvcvkxƒ"{"fg"Ejqe„"*:.;+0"
Fg" ocpgtc" ukownvƒpgc." ug" gpewgpvtcp" tgrqtvgu"
gp"nqu"swg"ug"fgvgtokpc"nc"rtgxcngpekc"fg"guvqu"
okuoqu" xktwu" eqoq" ecwucpvgu" fg" fkcttgc" gp" nc"
rqdncek„p" kphcpvkn." eqp" rtgugpekc" rtqogfkq" fg"
tqvcxktwu"fgn"itwrq"C"fgn"35"'."fg"cuvtqxktwu"fgn"
4"'"{"fg"pqtqxktwu"fgn"32"'."nq"ewcn"eqkpekfg"eqp"
nqu"fcvqu"tgrqtvcfqu"rctc"tqvcxktwu"{"cuvtqxktwu"
cntgfgfqt"fgn"owpfq."okgpvtcu"swg."rctc"pqtq-

xktwu."nc"rtgxcngpekc"hwg"oc{qt"c"nc"tgrqtvcfc"gp"
qvtqu"nwictgu"fgn"rncpgvc"*32.33+0

Nc" cnvc" rtgxcngpekc" fg" pqtqxktwu." gn" korqtvcpvg"
korcevq"fg"nqu"xktwu"gpvfitkequ"gp"nc"ucnwf"r¿dnkec"
{"wp"kocikpctkq"fg"swg"gp"nc"rqdncek„p"fg"guvwfkq"
gzkuvg"oc{qt"p¿ogtq"fg"fkcttgcu"swg"gp"gn"tguvq"
fg"nc"tgik„p."igpgtcp"nc"pgegukfcf"fg"eqpvkpwct"
nngxcpfq"c"ecdq"guvwfkqu"vgpfkgpvgu"c"nc"d¿uswg-

fc" fg" eqpvcokpcpvgu" xktcngu" gp" gn" ciwc." eqoq"
ser‡cp" nqu"pqtqxktwu"{" nqu"tqvcxktwu0"Qvtq"oqvkxq"
oƒu"rctc"guvg"vkrq"fg"guvwfkqu"gu"gpvgpfgt"swg"
gn"eqorqtvcokgpvq"grkfgokqn„ikeq"fg"nqu"pqtq-

xktwu" gp" rc‡ugu" ukp" guvcekqpgu" eqoq" gn" pwguvtq."
fqpfg" cev¿c" fg" ocpgtc" gpffiokec" crctgekgpfq"
fwtcpvg"vqfq"gn"c‚q."fkuvc"owejq"fgn"eqorqtvc-

okgpvq"swg"vkgpg"gp"rc‡ugu"fgucttqnncfqu"fqpfg"
ug"jc"cuqekcfq"eqp"grkfgokcu"cnkogpvctkcu0"Gp"nqu"
tgrqtvgu"eqnqodkcpqu"ug"fgowguvtc"swg"nqu"pq-

tqxktwu"ug"ocpvkgpgp"fg"ocpgtc"gpffiokec."rgt-
ocpgegp" vqfq" gn" c‚q" {" uw" rtgugpekc" rwgfg" ugt"
oc{qt"swg"nc"fg"nqu"tqvcxktwu"*34+0

Nqu"tqvcxktwu"{"nqu"pqtqxktwu"uqp"xktwu"fgupwfqu."
ectcevgt‡uvkec"swg"ngu"eqpÞgtg"tgukuvgpekc"cn"og-

fkq"codkgpvg0"Wp"guvwfkq"tgrqtvcfq"rqt"Gurkpq-

¦c"gp"422:."swkgp"vtcdcl„"eqp"tqvcxktwu"{"cuvtqxk-
twu."fgoquvt„"swg"guvqu"xktwu"rwgfgp"rgtocpg-

egt"kphgeekququ"gp"gn"ciwc"rqt"rgtkqfqu"oc{qtgu"
fg" 82" f‡cu" {" uw" ƒekfq" pwengkeq" rgtocpgeg" gu-

vcdng"rqt"oƒu"fg"52"f‡cu" (3)0"Uk"dkgp"gug"vtcdclq"

pq" kpenw{„" fcvqu" eqp" tgurgevq" c" nqu" cuvtqxktwu."
ug"ucdg"swg"guvg"vcodkfip"rwgfg"ugt"vtcpuokvkfq"
rqt"gn"ciwc."vcpvq"rqvcdng"eqoq"fg"t‡q."ftgpclgu"
{"ciwcu"pgitcu"(13)0

Eqp"gn"qdlgvq"fg"eqpvkpwct"fgvgtokpcpfq"nc"rtg-

ugpekc" xktcn" gp" gn" ciwc" rctc" eqpuwoq." gp" guvg"
vtcdclq"ug"dwuectqp"ugiogpvqu"fg"ocvgtkcn"ig-

p„okeq" xktcn" fg" tqvcxktwu" {" pqtqxktwu" eqoq" kp-

fkecfqtgu"fg"eqpvcokpcek„p0"Gn"wuq"fg"vfiepkecu"
oqngewnctgu"rctc"nc"fgvgeek„p"fg"ƒekfqu"pwengk-
equ"xktcngu"gu"oƒu"ugpukdng."gurge‡Þeq"{"tƒrkfq."
gp"eqorctcek„p"eqp"cswgnncu"rtwgdcu"swg"dwu-

ecp"nc"fgvgeek„p"fg"xktwu"eqorngvqu0"Ukp"godct-
iq."guvcu"rtwgdcu"pq"dtkpfcp"uwÞekgpvg"kphqtoc-

ek„p"eqoq"rctc"ucdgt"uk"ncu"rctv‡ewncu"rtgugpvgu"
uqp"kphgeekqucu"q"uk"pq"nq"uqp"(3)0

Materiales y métodos

Lugar del muestreo

Ug" jk¦q" wp" owguvtgq" cngcvqtkq" guvtcvkÞecfq" gp"
wpc" kpuvkvwek„p" wpkxgtukvctkc" wdkecfc" gp" wpc"
¦qpc" rgtkwtdcpc" egtecpc" c" Dqiqvƒ." swg" ug" gp-

ewgpvtc."cfgoƒu."tqfgcfc"rqt"Þpecu"eqp"icpcfq"
ngejgtq."egpvtqu"eqogtekcngu"{"ewcvtq"egogpvg-

tkqu0"Nc"tc¦„p"rqt"nc"ewcn"ug"gueqik„"gug"rtgfkq."
hwg"rqtswg"fgpvtq"fg"nc"kpuvkvwek„p"ug"etgg"swg"
gp"guc"¦qpc"jc{"oƒu"fkcttgc"swg"gp"gn"tguvq"fg"
Dqiqvƒ."fcvq"swg"pq"ug"nqit„"eqpÞtoct0"Ukp"go-

dctiq."guvc"uwrqukek„p"nc"eqpxkgtvgp"gp"wp"dwgp"
nwict"fg"owguvtgq."cfgoƒu"fg"ncu"ectcevgt‡uvkecu"
fg"uw"ukuvgoc"fg"cewgfwevq"{"qdvgpek„p"fg"ciwc"
rqvcdng0"

Gn" owguvtgq" ug" jk¦q" gp" qejq" rwpvqu" fkhgtgpvgu"
fg" nc" kpuvkvwek„p." rctc" qdvgpgt" wp" vqvcn" fg" 86"
owguvtcu0"Nqu"nwictgu"fg"tgeqngeek„p"hwgtqp"fqu"
echgvgt‡cu."fqu"dc‚qu."vtgu"ncdqtcvqtkqu"fg"rtƒevk-
ec"cit‡eqnc"{"xgvgtkpctkc."{"wp"gurcekq"fg"tgetgc-

ek„p" {" fg" kpvgtecodkq" uqekcn0" Gp" guvqu" nwictgu."
ncu" owguvtcu" ug" tgeqngevctqp" eqp" kpvgtxcnqu" fg"
42"c"52"f‡cu."tgeqikgpfq"ekpeq"nkvtqu"fg"ciwc"rqt"
rwpvq"rqt"ugocpc."gp"tgekrkgpvgu"fg"rqnkrtqrk-
ngpq"nkorkqu0"
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Ncu"owguvtcu"ug"nngxctqp"cn"Ncdqtcvqtkq"fg"Xktq-

nqi‡c"fg"nc"RqpvkÞekc"Wpkxgtukfcf"Lcxgtkcpc."fqp-

fg"ug"cnocegpctqp"c"6"̇E"jcuvc"gn"oqogpvq"fg"
nc" eqpegpvtcek„p" xktcn0" C" vqfcu" ncu" owguvtcu" ug"
ngu"fgvgtokp„"gn"rJ"gp"gn"oqogpvq"fg"uw"tgeq-

ngeek„p0" Nqu" rtqeguqu" swg" ug" rtgugpvcp" c" eqp-

vkpwcek„p." fg" enctkÞecek„p." rwtkÞecek„p" {" eqp-

egpvtcek„p"fg"xktwu."wvknk¦cfqu"rctc"guvg"vtcdclq."
hwgtqp"guvcpfctk¦cfqu"gp"guvg"okuoq"ncdqtcvq-

tkq"{"ug"jcp"korngogpvcfq"eqoq"jgttcokgpvcu"
fg"vtcdclq"fgufg"gn"c‚q"42260

Clarificación y purificación viral

Rctc"nc"eqpegpvtcek„p"xktcn"{"rwtkÞecek„p"fg"nqu"
xktwu"rtgugpvgu"gp"gn"ciwc."nqu"ekpeq"nkvtqu"rcuc-

tqp"kpkekcnogpvg"rqt"ogodtcpcu"enctkÞecfqtcu"{"
guvgtknk¦cfqtcu"Millipore™"fg"2.:"{"2.4"μm (Op-

ticatm 4” Capsule Disposable CartridgeŁ." rqtg"
uk¦g"20:"{"204"μo."pqokpcn+"swg"gu"wp"ukuvgoc"fg"
Þnvtcek„p" htqpvcn." gn" ewcn" rgtokvg" tgvktct" ncu" ko-

rwtg¦cu" rtgugpvgu" gp" gn" ciwc." eqoq" rctv‡ewncu"
uwurgpfkfcu" fg" vcoc‚qu" rgswg‚qu." tgukfwqu"
qtiƒpkequ." gve0." lwpvq" eqp" ectic" oketqdkcpc" fg"
qtkigp"h¿pikeq"{"dcevgtkcpq0"Guvg"rtqeguq"ug"tgc-

nk¦„" vtgu" xgegu" eqpugewvkxcu" rctc" ecfc" owguvtc"
qdvgpkfc"eqp"nc"c{wfc"fg"wpc"dqodc"rgtkuvƒnvk-
ec"c"xgnqekfcf"rtqogfkq"gpvtg"vtgu"{"ewcvtq"tro0"
Rctc" gxkvct" nc" eqpvcokpcek„p" etw¦cfc" gpvtg" ncu"
owguvtcu."ug"jk¦q"wp"ncxcfq"fg"nqu"Þnvtqu"eqp"722"
on"fg"ciwc"fgukqpk¦cfc"guvfitkn"gpvtg"owguvtc"{"
owguvtc0"Gn"xqnwogp"Þpcn"qdvgpkfq"fgurwfiu"fg"
guvc"Þnvtcek„p"fgn"ciwc."hwg"fg"wp"nkvtq"rctc"ecfc"
owguvtc."gn"ewcn"hwg"cnocegpcfq"gp"tghtkigtcek„p"
c"wpc"vgorgtcvwtc"fg"6"°E"jcuvc"gn"oqogpvq"fgn"
rtqeguq"fg"eqpegpvtcek„p"xktcn0
 

Concentración viral

C" rctvkt" fgn" nkvtq" qdvgpkfq" fg" ecfc" owguvtc" gp"
nc" enctkÞecek„p." ug" nngx„" c" ecdq" nc" wnvtcÞnvtcek„p"
ogfkcpvg" wp" ukuvgoc" fg" Þnvtcek„p" vcpigpekcn" {"
tgektewncpvg"eqp" nc"c{wfc"fg"wpc"dqodc"rgtku-

vƒnvkec" {" fg" wp" Þnvtq MilliporeŁ" Rtgr1Uecng" VHH"
eqp" wpc" ogodtcpc" fg" egnwnquc" eqp" ecrcekfcf"
fg"tgvgpek„p"fg"rguq"oc{qt"fg"30222"fcnvqpu0"Gn"

xqnwogp"Þpcn"fg"guvg"rtqeguq"hwg."crtqzkocfc-

ogpvg."fg"35"c"37"on"rctc"ecfc"owguvtc"(6)."swg"
nwgiq"ug"rcuctqp"rqt"wp"vwdq"fg"egpvtkhwicek„p"
Centriprep Ultracel YM-50."MilliporeŁ="ug"egpvtk-
hwictqp"gpvtg"ukgvg"{"qejq"okpwvqu"c"70222g0"Gn"
xqnwogp"Þpcn"fgn"eqpegpvtcfq"qdvgpkfq"fwtcpvg"
guvg"rtqeguq"hwg"fg"522"c"722"μn. nqu"ewcngu"ug"
ugrctctqp" gp" cn‡ewqvcu" {" ug" cnocegpctqp" c" /:2"
̇E"jcuvc"nc"fgvgeek„p"xktcn *:.;+0

Extracción del ARN viral y determinación de 

la presencia de virus en las muestras 

Rctc"nc"gzvtceek„p"fgn"CTP"xktcn"ug"wvknk¦„"Trizol 

LS ReagentŁ"*Kpxkvtqigp+"{"ug"ukiwkgtqp"ncu"kpu-

vtweekqpgu"rtqrkcu"fgn"tgcevkxq0"Nc"fgvgeek„p"fgn"
igpqoc" xktcn" ug" kpkek„" eqp" wpc" tgvtqvtcpuetkr-

ek„p"eqp" nc"gp¦koc"SuperScript IIIŁ"*Kpxkvtqigp+"
{" eqp" wp" kpkekcfqt" cngcvqtkq0" Gn" rtqitcoc" rctc"
nc"tgvtqvtcpuetkrek„p"rctc"nqu"fqu"vkrqu"fg"xktwu."
ug"kpkek„"eqnqecpfq"gn"vwdq"gp"gn"vgtoqekencfqt"
c";8"³E"rqt"ekpeq"okpwvqu"{"rcuƒpfqnq"c"jkgnq"
rqt"ekpeq"okpwvqu"rctc" nc"rtgfgupcvwtcnk¦cek„p"
fgn"CTP."rctc"nwgiq"eqpvkpwct"eqp"gn"rtqeguq"fg"
tgvtqvtcpuetkrek„p"swg" kpenw{„"vgorgtcvwtcu"fg"
47"³E"rqt"ekpeq"okpwvqu."fg"72"³E"rqt"wpc"jqtc"
{"fg"92"³E"rqt"37"okpwvqu."rctc"nc"gnqpicek„p"{"
hqtocek„p"fgn"CFP"eqorngogpvctkq"*CFPCe+0"Gn"
CFPCe"ug"cornkÞe„"eqp"Vcs"rqnkogtcuc"tgeqo-

dkpcpvg"*Kpxkvtqigp."Dtcukn+0
 

Nqu" kpkekcfqtgu" wucfqu" rctc" nc" cornkÞecek„p"
fgn" igpqoc" fg" pqtqxktwu" hwgtqp" fguetkvqu" rqt"
Htcpmjqwug" {" ug" jcp" fgpqokpcfq" OQP" 653"
*.VIICEKCITIIKEE[CC[EC+654" *VIICEKEI[I-

IKEE[CC[EC+." 655" *ICC[EVECVEEC[EVICC-

ECV+{" 656" *" ICCUEIECVEECTEIICCECV+" *36+"
nqu" ewcngu" cornkÞecp" wpc" tgik„p" fg" crtqzkoc-

fcogpvg" 435" rd0" Rctc" tqvcxktwu" ug" dwue„" wp"
ugiogpvq"fgn"igp"swg"eqfkÞec"rctc"nc"rtqvg‡pc"
guvtwevwtcn" XR8." wvknk¦cpfq" nqu" kpkekcfqtgu" VP6-

Forward" *ICEIIXIETCEVCECVIIV+" {" VP6-

Reverse" *IVEECCVVECVPEEVIIVII+." eqttgu-

rqpfkgpvg"c"nc"eƒrukfg"kpvgtogfkc"fgn"xktwu."swg"
cornkÞecp"wp"ugiogpvq"fg"59;"rd"(15)0 
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Ncu" dcpfcu" ug" xkuwcnk¦ctqp" gp" ign" fg" cictq-

uc" cn" 3.7" '" eqp" cfkek„p" fg" dtqowtq" fg" gvkfkq0"
Nqu" eqpvtqngu" rqukvkxqu" rctc" nc" rtwgdc" fg" RET"
eqttgurqpfkgtqp" c" owguvtcu" fg" ocvgtkc" hgecn"
rtqxgpkgpvg" fg" pk‚qu" ogpqtgu" fg" ekpeq" c‚qu."
rtgxkcogpvg"ectcevgtk¦cfcu"rctc"nqu"fqu"xktwu"gp"
gn"Ncdqtcvqtkq"fg"Xktqnqi‡c"fg"nc"RqpvkÞekc"Wpk-
xgtukfcf" Lcxgtkcpc0" Eqoq" eqpvtqn" pgicvkxq" fgn"
gpuc{q." ug" wvknk¦„" ciwc" etkuvcn" {." eqoq" eqpvtqn"
fgn"rtqegfkokgpvq"fg"enctkÞecek„p"{"eqpegpvtc-

ek„p."c"3"nkvtq"fg"ciwc"etkuvcn"ug"ng"cfkekqp„"wpc"
og¦enc"fg"nqu"fqu"xktwu."gn"tqvcxktwu"ewnvkxcfq"gp"
nc" n‡pgc" egnwnct" OC326" {" gn" pqtqxktwu" qdvgpkfq"
fktgevcogpvg"c"rctvkt"fg"ocvgtkc"hgecn"fg"pk‚qu"
ogpqtgu"fg"ekpeq"c‚qu0"Guvqu"eqpvtqngu"ug"wvknk-
¦ctqp" vcodkfip" rctc" eqortqdct" nc" cwugpekc" fg"
kpjkdkfqtgu" fg" tgceek„p" swg" rwfkgtcp" igpgtct"
tguwnvcfqu"hcnuqu"pgicvkxqu"gp"nqu"gpuc{qu0

Obtención de datos de los factores 

ambientales

Rctc"qdvgpgt"gn"tgikuvtq"fg"nqu"hcevqtgu"codkgp-

vcngu"*vgorgtcvwtc."rtgekrkvcek„p"{"jwogfcf+"gp"
ecfc"hgejc"fg"owguvtgq."ug"uqnkekv„" nc" kphqtoc-

ek„p" cn" Kpuvkvwvq" fg" Jkftqnqi‡c." Ogvgqtqnqi‡c" {"
Guvwfkqu"Codkgpvcngu"*KFGCO+."{"gn"rJ"ug"okfk„"
gp"gn"oqogpvq"fg"nc"vqoc"fg"ncu"owguvtcu"eqp"
gn"wuq"fg"wp"rqvgpek„ogvtq"rqtvƒvkn0"

Análisis estadístico y asociación de la 

presencia de rotavirus con los diferentes 

factores ambientales 

Rctc"gn"cpƒnkuku"fg"fcvqu"ug"jk¦q"wp"cpƒnkuku"fgu-

etkrvkxq" gp" gn" swg" ug" fgvgtokpctqp" ncu" ogfkcu"
rctc"ncu"xctkcdngu"gxcnwcfcu."ugi¿p"ecfc"ukvkq"fg"
owguvtgq=" cfgoƒu." ug" fgvgtokp„" nc" htgewgpekc"
eqp"nc"ewcn"gn"xktwu"guvwxq"rtgugpvg"gp"ecfc"rwp-

vq"fg"owguvtgq"rctc"guvcdngegt"gn"rqtegpvclg"fg"
owguvtcu"rqukvkxcu"fgn"vqvcn"fgn"guvwfkq0
 

Resultados

Detección de virus en las muestras de agua 

Fwtcpvg"ncu"qejq"ugocpcu"fg"owguvtgq."nc"rtg-

ugpekc"xktcn"ug"gxkfgpek„"gpvtg"nc"ewctvc"{"nc"ufir-

vkoc" ugocpc." gpeqpvtƒpfqug" vcpvq" tqvcxktwu"
eqoq" pqtqxktwu0" Nqu" tqvcxktwu" ug" gpeqpvtctqp"
fwtcpvg" vtgu" ugocpcu." fgufg" nc" swkpvc" jcuvc" nc"
ufirvkoc." gp" ewcvtq" nwictgu." wp" ncdqtcvqtkq." wp"
dc‚q." wpc" echgvgt‡c" {" gn" nwict" fg" tgetgcek„p." c"
fkhgtgpekc"fg"nq"uwegfkfq"eqp"nqu"pqtqxktwu."swg"
uqnq" ug" gpeqpvtctqp" gp" nc" ewctvc" ugocpc" gp"
fqu" echgvgt‡cu" {" fqu" ncdqtcvqtkqu0" Gp" nc" vcdnc" 3"
ug"owguvtc"nc"rtgugpekc"xktcn"rqt"ugocpcu"{"rqt"
nwictgu0
 

Tabla 1."Tguwnvcfqu"fg"nc"rtgugpekc"fg"tqvcxktwu"{"pqtqxktwu"gp"nqu"ukvkqu"fg"owguvtgq0"Gpvtg"ncu"ugocpcu"6"{"9."crctgeg"
tgucnvcfc"nc"rtgugpekc"fg"tqvcxktwu"q"pqtqxktwu0"P„vgug"nc"rtgugpekc"fg"ecfc"wpq"fg"nqu"xktwu"gp"ewcvtq"ugocpcu"gp"fkuvkpvqu"
nwictgu"fgn"rtgfkq0

Sitio de 

muestreo

Semana de muestreo 

1 2 3 4 5 6 7 8

Dc‚q"3 - - - - - - - -

Echgvgt‡c"3 - - - - - TX"- - -

Ncdqtcvqtkq"3 - - - - - - - -

Echgvgt‡c"4 - - - PX"- - - - -

Ncdqtcvqtkq"4 - - - PX"- - - - -

Dc‚q"4 - - - - - - TX"- -

Ncdqtcvqtkq"5 - - - PX"- - TX"- - -

Echgvgt‡c"5 - - - PX"- TX"- - - -

*/+<pgicvkxq="*-+<"rqukvkxq="TX<"tqvcxktwu="PX<"pqtqxktwu
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Gp" nc" Þiwtc" 3" ug" rwgfg" gxkfgpekct" gn" eqttkfq"
gngevtqhqtfivkeq" gp" ign" fg" cictquc" cn" 3.7" '" qd-

vgpkfq"eqp"ncu"owguvtcu"rqukvkxcu"rctc"tqvcxktwu"
fgn" guvwfkq" lwpvq" eqp" nqu" eqpvtqngu" rqukvkxqu"
wvknk¦cfqu." uwokpkuvtcfqu" rqt" gn" Ncdqtcvqtkq" fg"
Xktqnqi‡c0"

Gp" nc" Þiwtc" 4" ug" rwgfg" gxkfgpekct" gn" eqttkfq"
gngevtqhqtfivkeq" gp" ign" fg" cictquc" cn" 3.7" '" qd-

vgpkfq" eqp" ncu" owguvtcu" rqukvkxcu" rctc" pqtqxk-
twu"fgn"guvwfkq"lwpvq"eqp"nqu"eqpvtqngu"rqukvkxqu"
wvknk¦cfqu." uwokpkuvtcfqu" rqt" gn" Ncdqtcvqtkq" fg"
Xktqnqi‡c0"

Reporte de factores ambientales y presencia 

viral

Gn" tgrqtvg" fg" nqu" fcvqu" fg" nqu" hcevqtgu" enkoƒvk-
equ" *vgorgtcvwtc" ogfkc." jwogfcf" tgncvkxc" {"
rtgekrkvcek„p+" uwokpkuvtcfq" rqt" gn" KFGCO." hwg"
gpvtgicfq"gp"nc"guvcek„p"p¿ogtq"4342848."eq-

ttgurqpfkgpvg"c"nc"¦qpc"pqtvg"fg"Dqiqvƒ."fqpfg"
ug"fgucttqnn„"gn"owguvtgq0"C"rctvkt"fg"nqu"fcvqu"
gpvtgicfqu."ug"fgvgtokpctqp"nqu"xcnqtgu"ogfkqu"
qdvgpkfqu" rctc" ncu" xctkcdngu" vgorgtcvwtc." jw-

ogfcf"{"rtgekrkvcek„p."swg"hwgtqp"fg"36.37"̇E."
96.;2"'"{"92.39"oo30"Nqu"xcnqtgu"ugocpcngu"ug"
rwgfgp"qdugtxct"gp"nc"vcdnc"40"Gn"rtqogfkq"fgn"
xcnqt"fgn"rJ"hwg"fg"8.;3"{"gp"nc"vcdnc"5"ug"rwgfgp"
qdugtxct"nqu"xcnqtgu"rctc"ecfc"ukvkq"fg"owguvtgq0

Discusión

Gn"tkguiq"kpvt‡pugeq"fg"vtcpuokuk„p"xktcn"rqt"og-

fkq"fgn"ciwc"fgrgpfg"fg"xctkqu"hcevqtgu."gpvtg"
nqu"ewcngu"guvƒp"nc"ecpvkfcf"fg"xktwu"rtgugpvg"{"
nc"ecrcekfcf"swg"vkgpg"gn"xktwu"fg"uqdtgxkxkt"gp"
gnnc."rqt"rgtkqfqu"ogfkcpqu"(3)0

Gp" wp" ctv‡ewnq" rwdnkecfq" rqt" Iwvkfittg¦." et al0."
gp" gn" 4229." ug" fkuewvg" gn" korcevq" fg" gpeqpvtct"
rtqvg‡pc" xktcn" gp" gn" ciwc" {" ug" eqpenw{g" swg" nc"
fgvgeek„p" vcpvq" fg" nc" rtqvg‡pc" eqoq" fgn" ƒekfq"
pwengkeq"uqp"kpfkecfqtgu"fg"rtgugpekc"xktcn"(8)0"Uk"
dkgp"pk" nc" tgceek„p"gp"ecfgpc"fg" nc"rqnkogtcuc"
con transcriptasa inversa (Reverse Transcription 

Polymerase Chain Reaction."TV/RET+"pk"nc"rtwg-

dc"GNKUC"uwokpkuvtcp"kphqtocek„p"uwÞekgpvg"rctc"
cÞtoct" nc" rtgugpekc" fg" rctv‡ewncu" xktcngu" kphge-

ekqucu."nc"ukorng"rtgugpekc"fg"eqorqpgpvgu"xktc-

ngu"kornkec"nc"rtgugpekc"fg"nc"rctv‡ewnc"eqorngvc"
gp" cni¿p" oqogpvq" fgpvtq" fg" nc" owguvtc0" Guvc"
cÞtocek„p"ug"rwgfg"jcegt"fgdkfq"c"swg"fgpvtq"
fg" nqu"jwfiurgfgu"fg"xktwu"rcv„igpqu."eqoq"nq"
uqp"guvqu"xktwu"gpvfitkequ."pq"gzkuvgp"rqtvcfqtgu"
ucpqu<"vqfq"kpfkxkfwq"kphgevcfq"vkgpg"gn"xktwu"gp"
uw" kpvgtkqt."cwpswg"guvg"ug" ocpkÞguvg"eqp"ow{"
rqec" ukpvqocvqnqi‡c" q." swk¦ƒ." rcug" fg" ocpgtc"
cukpvqoƒvkec0" Guvqu" xktwu." {" gp" igpgtcn" nc" itcp"
oc{qt‡c" fg" xktwu" CTP" swg" kphgevcp" cn" jqodtg."
ewcpfq" ug" gpewgpvtcp" gp" wp" jwfiurgf." guvƒp"
tgcnk¦cpfq"ekenqu"xktcngu."ownvkrnkeƒpfqug"{"eqo-

rqtvƒpfqug"fg"ocpgtc"kphgeekquc0"Gp"gn"ciwc."gu"

Figura 1. Gngevtqhqtguku"gp"ign"fg"cictquc"eqp"owguvtcu"rqukvkxcu"
rctc"gn"igpqoc"xktcn"fg"tqvcxktwu0

Figura 2."Gngevtqhqtguku"gp"ign"fg"cictquc"eqp"owguvtcu"rqukvkxcu"
rctc"gn"igpqoc"xktcn"fg"pqtqxktwu0
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enctq" swg" gn" xktwu" pq" nngxc" c" ecdq" pkpi¿p" ekenq"
xktcn." rwgu" gn" ciwc" pq" vkgpg" efinwncu" rgtokukxcu0"
Ukp" godctiq." nc" rtgugpekc" fgn" xktwu" gp" gn" ciwc"
kornkec"gn"eqpvcevq"fg"guvc"eqp"ocvgtkc"hgecn"fg"
wp" jwfiurgf" kphgevcfq." swg" rqft‡c" ugt" dqxkpq."
rqtekpq."ecpkpq"q"jwocpq."swg"fgrqukvc"gn"xktwu"
gp"gn"ciwc."rgtokvkgpfq"uw"fkurgtuk„p0

Gn"vkgorq"swg"guvcu"rctv‡ewncu"rwgfgp"rgtocpg-

egt"gp"gn"ciwc"fgrgpfg"fg"xctkqu"hcevqtgu."eqoq"
uqp" nc" vgorgtcvwtc." gn" rJ." nc" enqtcek„p." nc" rtg-

ugpekc" fg" u„nkfqu" gp" uwurgpuk„p" {" nc" rtgugpekc"
fg" ogvcngu" rgucfqu0" Eqp" tgurgevq" c" nc" vgorg-

tcvwtc."nqu"xktwu"gpvfitkequ"tgukuvgp"vgorgtcvwtcu"
ogpqtgu"fg"42"̇E"rqt"ogugu"{"uqp"ecrcegu"fg"
rgtocpgegt" c" vgorgtcvwtcu" ogpqtgu" fg" 2 ̇E"
rqt"c‚qu0"Gp"wp"guvwfkq"gp"gn"swg"tgeqngevctqp"
ciwc"rqvcdng"vqocfc"fgn"itkhq."ug"fgoquvt„"swg"
nqu" v‡vwnqu" fg" tqvcxktwu" jwocpq" pq" ug" tgfwegp"
gp" wp" rgt‡qfq" fg" 86" f‡cu" ewcpfq" nc" vgorgtc-

vwtc" gu" fg" 6³" E" {" u„nq" ug" rtgugpvc" tgfweek„p"
fg"4"nqictkvoqu"uk"nc"vgorgtcvwtc"nngic"c"42"³E0"
Guvq"owguvtc" nc"tgukuvgpekc"swg"vkgpgp" nqu"xktwu"
c"dclcu"vgorgtcvwtcu"*38/3:+0"Cn"eqorctct"guvq"
eqp"nqu"tguwnvcfqu"qdvgpkfqu"gp"guvg"vtcdclq."ug"
rqft‡c"gzrnkect"nc"rtgugpekc"pq"uqnq"fg"ugiogp-

vqu" fg" igpqoc" ukpq" fg" vqfc" nc" rctv‡ewnc" xktcn."
rtqdcdngogpvg"kphgeekquc0

Gp"ewcpvq"cn"rJ."guvqu"xktwu"gpvfitkequ"ug"ectce-

vgtk¦cp"rqt"ugt"tgukuvgpvgu"c"rJ"gzvtgoqu."{c"swg"

rwgfgp"rcuct"rqt"gn"guv„ociq"fqpfg"gn"rJ"gu"
fg" 4" q" 5" {" nwgiq" rqt" gn" kpvguvkpq" fqpfg" gn" rJ"
vkgpfg"c"nc"cnecnkpkfcf0"Nqu"rqvgpekcngu"fg"jkft„-

igpq"fg"8"q"9."eqoq"nqu"tgrqtvcfqu"gp"guvg"vtc-

dclq."pq"cnvgtcp"nc"guvtwevwtc"xktcn."nq"ewcn"nngxc"c"
gzrnkect"nc"rtgugpekc"fg"igpqoc"xktcn"q"kpenwukxg"
xktwu"eqorngvqu"g"kphgeekququ0"

Gp"ewcpvq"cn"enqtq."u„nkfqu"gp"uwurgpuk„p"{"og-

vcngu"rgucfqu."rctƒogvtqu"swg"pq"ug"gxcnwctqp"
gp"guvg"guvwfkq"rgtq"swg"uqp"kpfkecfqtgu"fg"nc"
ecnkfcf"fgn"ciwc."gu"korqtvcpvg"vgpgt"gp"ewgpvc"
swg"uw"ecpvkfcf"{"eqpegpvtcek„p"rqft‡cp"chgevct"
nc"guvcdknkfcf"xktcn"{"uw"ecrcekfcf"kphgeekquc0"Nc"
rtgugpekc"fg"kqpgu"ogvƒnkequ"gp"gn"ciwc"rwgfg"
kpcevkxct"gn"xktwu"rqt"nkicek„p"fg"itwrqu"fqpcfq-

tgu" fg" gngevtqpgu" uqdtg" rtqvg‡pcu" q" ƒekfqu" pw-

engkequ."tgceek„p"gp"nc"ewcn"ug"rtqfwegp"tcfkecngu"

Vcdnc"40""Xcnqtgu"rtqogfkq"fg"nqu"hcevqtgu"codkgpvcngu"uwokpkuvtcfqu"rqt"gn"Kpuvkvwvq"fg"Jkftqnqi‡c."
Ogvgqtqnqi‡c"{"Guvwfkqu"Codkgpvcngu"fwtcpvg"nc"firqec"fg"guvwfkq0"Qdufitxgug"nc"rtgugpekc"xktcn"gp"ncu"
ugocpcu"6"c"90

Semanas de 

muestreo

Presencia

Viral

Factores ambientales

Temperatura 

(°C)
Humedad (%)

Precipitación 

(mm3)

1 Pgicvkxc 36.49 93.97 2.37

4 Pgicvkxc 36.:8 99.59 2.78

3 Pgicvkxc 35.87 :4.59 2.89

4 Pqtqxktwu 36.64 95.22 2

5 Tqvcxktwu 36.39 93.59 2

6 Tqvcxktwu 35.23 92.22 2

7 Tqvcxktwu 35.:3 92.:9 2

8 Pgicvkxc 37.28 :4.72 2

Tabla 3. Xcnqtgu"rtqogfkq"fgn"rJ"fgn"ciwc"qdvgpkfc"gp"ecfc""ukvkq"
fg"owguvtgq"

Sitio de muestreo Presencia viral pH

Dc‚q"3 Pgicvkxc 9.25

Echgvgt‡c"3 Rqukvkxc"rctc"TX 9.29

Ncdqtcvqtkq"3 Pgicvkxc 8.9:

Echgvgt‡c"4 Rqukvkxc"rctc"PX 9.23

Ncdqtcvqtkq"4 Rqukvkxc"rctc"PX 8.:7

Dc‚q"4 Rqukvkxc"rctc"TX 8.::

Ncdqtcvqtkq"5 Rqukvkxc"rctc"TX"{"PX 8.83

Echgvgt‡c"5 Rqukvkxc"rctc"TX"{"PX 9.28

TX<"tqvcxktwu="PX<"pqtqxktwu
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jkftqzknq0"Gp"gn"ecuq"fg"ncu"rtqvg‡pcu"fg"nc"eƒruk-
fg"fgn"xktk„p."gn"rfirvkfq"guvtwevwtcn"gu"chgevcfq."
nc"rtqvg‡pc"rkgtfg"uw"guvcdknkfcf"{"ug"cwogpvc"nc"
xwnpgtcdknkfcf"fgn"xktwu"cpvg"qvtqu"hcevqtgu"rtg-

ugpvgu"gp"gn"ciwc"*3;+0

Uk"dkgp"guvqu"hcevqtgu"eqpvtkdw{gp"c"fguguvcdknk-
¦ct"nc"rctv‡ewnc"xktcn."gzkuvgp"oqogpvqu"gp"swg"nc"
cuqekcek„p"fg"xktwu"c"nqu"u„nkfqu"gp"uwurgpuk„p"
rwgfg" eqpvtkdwkt" c" uw" uwrgtxkxgpekc0" Nqu" xktwu"
cfuqtdkfqu"gp"rgswg‚qu"u„nkfqu."kpenw{gpfq"eq-

nqkfgu."vkgpfgp"c"rgtocpgegt"c"àqvg"rqt"nctiqu"
rgt‡qfqu" {" rtqvgigtug" fg" nc" enqtcek„p" fwtcpvg"
gn"rtqeguq"fg"vtcvcokgpvq"fgn"ciwc0"Rqt"guvc"tc-

¦„p."nqu"xktwu"cfuqtdkfqu"c"ocvgtkcn"gp"rctv‡ewncu"
rwgfgp" eqpugtxct" uw" ecrcekfcf" kphgeekquc" rqt"
oƒu"vkgorq"swg"gn"xktwu"nkdtg"*39.42.43+0

Gp"gn"vtcdclq"fg"guvc"kpuvkvwek„p."gn"ciwc"swg"uwtvg"
gn"rtgfkq"nngic"rqt"gn"ukuvgoc"fg"cewgfwevq"fgufg"
Dqiqvƒ"{"tgeqttg."crtqzkocfcogpvg."67"mo"fgufg"
uw" ucnkfc" fgn" cewgfwevq" jcuvc" uw" nngicfc." fqpfg"
gu"cnocegpcfc"gp"fqu"vcpswgu"swg"ug"ncxcp"fqu"
xgegu"cn"c‚q0"Jcuvc"gn"4233."pq"ug"jkekgtqp"guvwfkqu"
fg" eqpvtqn" fg" ecnkfcf" fg" guvg" rtqfwevq" ewcpfq"
nngic"cn"rtgfkq="ukp"godctiq."fgufg"ukgortg"ug"jc"
eqpukfgtcfq" eqoq" crvc" rctc" gn" eqpuwoq." rwgu-

vq"swg"gp"Dqiqvƒ"jcd‡c"rcucfq"rqt"nqu"rtqeguqu"
fg" rqvcdknk¦cek„p." nq" swg" jceg" uwrqpgt" wpc" dclc"
ecpvkfcf"fg"u„nkfqu"{"fg"ogvcngu."wp"rJ"gpvtg"8"{"
9"{"wpc"eqpegpvtcek„p"fg"enqtq"crvc"rctc"eqpuw-

oq"jwocpq0"Vqfcu"guvcu"eqpfkekqpgu"hcxqtgegp"nc"
rtgugpekc"xktcn0"Ukp"godctiq."swgfc"rqt"gzrnkect"fg"
f„pfg"nngic"wp"xktwu"gpvfitkeq"cn"ciwc"fg"eqpuwoq."
rctc"nq"ewcn"ug"rtqrqpgp"fqu"jkr„vguku<"nc"rtkogtc."
rqt"Þnvtcek„p"gp"ncu"vwdgt‡cu"rqtqucu."ukvwcek„p"swg"
ug"hceknkvc"eqp"nc"crctkek„p"fg"xkxkgpfcu"{"dcttkqu"c"
nq"nctiq"fgn"vwdq"ocftg"swg"gpvtgic"gn"ciwc"fgu-
fg"Dqiqvƒ"jcuvc"nwictgu"crctvcfqu"eqoq"nq"gu"gn"
rtgfkq"swg"ug"guvwfk„."{"nc"ugiwpfc."rqft‡c"ugt"swg"
guvqu"xktwu"nngictqp"cn"ciwc"cpvgu"fgn"rtqeguq"fg"
rqvcdknk¦cek„p"{"fiuvg"pq"nqit„"uw"gnkokpcek„p0"

Gp"wp"ctv‡ewnq"rwdnkecfq"rqt"Dqtejctfv."et al0."gp"
gn"4225."ug"fgoquvt„"swg"nqu"xktwu"rwgfgp"fkhwp-

fktug"c"vtcxfiu"fg"nc"vkgttc"rqt"62:"o"fg"fkuvcpekc"

{"86"o"fg"rtqhwpfkfcf"*44+0"Gp"wp"gurcekq"eqoq"
nc" kpuvkvwek„p" fqpfg" ug" tgeqngevctqp" ncu" owgu-

vtcu." jc{" wpc" cevkxkfcf" citqrgewctkc" swg" rquk-
dknkvct‡c"nc"rtgugpekc"fg"xktwu"gpvfitkequ"fg"qtkigp"
dqxkpq"q"rqtekpq"gp"gn"uwgnq."nqu"ewcngu"rqft‡cp"
okitct"{"rgpgvtct"gp"nc"vwdgt‡c"fgn"ciwc"rqvcdng0"
Nc"ugiwpfc"jkr„vguku"gu"nc"rtgugpekc"fg"xktwu"gp"
ciwcu"rqvcdngu."nq"ewcn"rwgfg"fgdgtug"c"swg"nqu"
ukuvgocu"fg"rwtkÞecek„p"fgn"ciwc"pq"nqitcp"gnk-
okpct"vqvcnogpvg"nc"ectic"xktcn."nq"swg"rgtokvg"nc"
rgtocpgpekc"fg"cniwpqu"xktwu0"

Rctvg"fg" nc"fkuewuk„p"swg"ug"igpgtc"ewcpfq"ug"
fgowguvtc"nc"rtgugpekc"fg"xktwu"gp"gn"ciwc"{"ug"
vtcvc"fg"cuqekct"eqp"rtqdngocu"fg"ucnwf"r¿dnkec."
gu"uk"nc"vfiepkec"fg"fgvgeek„p"gu"nq"uwÞekgpvgogp-

vg"ugpukdng"{"gurge‡Þec"{"uk"pq"gu"kpjkdkfc"rqt"ncu"
uwuvcpekcu"rtgugpvgu"gp"nc"owguvtc0"Rctc"uwrgtct"
guvg" rtqdngoc." ug" rqft‡c" tgewttkt" c" ecodkct" gn"
ofivqfq"fg"eqpegpvtcek„p"fgn"ciwc"{"c"cwogp-

vct"gn"xqnwogp"fg"nc"owguvtc"cpcnk¦cfc0"Rctc"gnnq."
ug"rtqrqpft‡c"vtcdclct"gn"ofivqfq"fg"cfuqtek„p"
gnwuk„p" swg" tgekdg" {" Þnvtc" oƒu" fg" 32" nkvtqu." {"
ecodkct" nc" vtcfkekqpcn" TV/RET" rqt" wpc" RET" gp"
vkgorq"tgcn."nc"ewcn."cfgoƒu"fg"ugt"oƒu"ugpukdng."
jc"ukfq"rtqrwguvc"eqoq"cnvgtpcvkxc"rctc"vtcdclct"
xktwu"pq"ewnvkxcdngu"gp"efinwncu."eqoq"gn"pqtqxktwu"
*35+0"Vgpkgpfq"gp"ewgpvc"swg"gp"guvg"vtcdclq"pq"
ug"wvknk¦ctqp"guvcu"vfiepkecu."gu"rtqdcdng"swg"ug"
jc{cp"rtgugpvcfq"tguwnvcfqu"hcnuqu"pgicvkxqu."uk"
nc" ecpvkfcf" fg" xktwu" rtgugpvg" pq" cnecp¦„" c" ugt"
fgvgevcfc"eqp"ncu"rtwgdcu"wvknk¦cfcu0"Pq"qduvcp-

vg." gn" jcdgt" gpeqpvtcfq" ugiogpvqu" igp„okequ"
xktcngu"gp":"fg"86"owguvtgqu."nq"swg"ukipkÞec"gn"
34.7" '." gu" uwÞekgpvg" rctc" cegrvct" nc" rtgugpekc"
fg"xktwu"gp"gn"ciwc"fg"eqpuwoq"fg"guvg"rtgfkq0

Nq"¿nvkoq"swg"xcng"nc"rgpc"fkuewvkt"gu"uk"gn"ciwc"
cpcnk¦cfc" rqft‡c" guvct" cuqekcfc" eqp" nqu" dtqvgu"
fg" fkcttgc" rtgugpvgu" gp" nc" rqdncek„p0" Rctc" tgu-

rqpfgt"c"guvc"rtgiwpvc"ug"vgpft‡c"swg"eqpÞtoct"
nc"ecrcekfcf"kphgeekquc"fg"nqu"xktwu"{"ug"vgpft‡c"
swg"ucdgt"uk"gn"ugtqvkrq"xktcn"rtgugpvg"gp"nc"owgu-

vtc"rgtvgpgeg"c"wp"xktwu"eqp"vtqrkuoq"jwocpq."
nq" ewcn" pq" ug" jc" eqpÞtocfq" gp" guvg" guvwfkq0"
Vgpkgpfq"gp"ewgpvc"swg"nc"¦qpc"gu"ugokttwtcn"{"



333Kphgevkq0"4234="38*4+<"326/333

Genomas virales fragmentados sugieren contaminación en aguas de consumo humano

swg"cntgfgfqt"fg"gnnc"gzkuvgp"Þpecu"eqp"icpcfq"
dqxkpq."rqft‡c"rgpuctug"gp"swg"guvqu"xktwu"uqp"
fg"qtkigp"xcewpq"{"pq"jwocpq0"Rctc"eqpÞtoct"
guvq."fgdgt‡cp"kpenwktug"gp"vtcdclqu"rquvgtkqtgu."
vfiepkecu" fg" cornkÞecek„p" {" ugewgpekcek„p" fg"
ugiogpvqu" xktcngu" vtcdclcfcu" eqp" jgttcokgpvcu"
Þnqigpfivkecu0"

Agradecimientos

Guvg" vtcdclq" hwg" Þpcpekcfq" rqt" nc" Wpkxgtukfcf"
fg" Ekgpekcu" Crnkecfcu" {" Codkgpvcngu." WFEC." {"
ug"nngx„"c"ecdq"gp"eqncdqtcek„p"eqp"gn"Fgrctvc-

ogpvq"fg"Oketqdkqnqi‡c"fg"nc"RqpvkÞekc"Wpkxgt-
ukfcf"Lcxgtkcpc0

Referencias

30" Itcvcecr"D0"Fgvgevkqp"qh"jwocp"cpf"cpkocn"tqvcxktwu"ugswgpegu"gp"
ftkpmkpi"ycvgt0"Crrn"Gpxktqp"Oketqdkqn0"4222=88<48;2/40

40" Fggv¦"VT."Uokvj"GO."Iq{cn"UO."Igtdc"ER."Xqnngv"LL."Vuck"N."et al0"Qe-

ewttgpeg" qh" tqvc/cpf" gpvgtqxktwugu" kp" ftkpmkpi" cpf" gpxktqogpvcn"
ycvgt"kp"c"fgxgnqrkpi"pcvkqp0"Ycv"Tgu0"3;:6=3:<789/930

50" Gurkpquc" C0" Kphgevkxkv{" cpf" igpqog" rgtukuvgpeg" qh" tqvcxktwu"
cpf" cuvtqxktwu" kp" itqwpfycvgt" cpf" uwthceg" ycvgt0" Ycv" Tgu0"
422:=64<483:/4:0

60" Mguykem" DJ." Igtdc" ER." FwRqpv" JN." Tqug" LD0" Fgvgevkqp" qh" gp-

vgtke" xktwugu" kp" vtgcvgf" ftkpmkpi" ycvgt0" Crrn" Gpxktqp" Oketqdkqn0"
3;:6=69<34;2/60

70" Uokvj" GO." Igtdc" ER0" Fgxgnqrogpv" qh" c" ogvjqf" hqt" fgvgevkqp" qh"
jwocp" tqvcxktwu" kp" ycvgt" cpf" ugycig0" Crrn" Gpxktqp" Oketqdkqn0"
3;:4=65<3662/;0

80" Uqwng"J0"WnvtcÞnvtcvkqp"cpf"tgxgtug"vtcpuetkrvkqp/rqn{ogtcug"ejckp"

tgcevkqp<"Cp"ghÞekgpv"rtqeguu"hqt"rqnkqxktwu."tqvcxktwu"cpf"jgrcvkvku"
C"xktwu"fgvgevkqp"kp"ycvgt0Ycv"Tgu0"4222=56<3285/90

90" Iqp¦cng¦"O0"Fgvgeek„p"fg"rqnkqxktwu"gp"ciwcu"tgukfwcngu"fg"Ctog-

pkc."Eqnqodkc0"Tgx"Ucnwf"R¿dnkec"*Dqiqvƒ+0"4228=:<
:0" Iwvkgttg¦"O0"Rtgugpeg"qh"xktcn"rtqvgkpu"kp"ftkpmcdng"ycvgt"ÏUwhÞekgpv"

eqpfkvkqp"vq"eqpukfgt"ycvgt"c"xgevqt"qh"xktcn"vtcpuokuukqpA"Ycv"Tgu0"
4229=63<595/:0

;0" Oqtgpq"U0"Cpƒnkuku"Þnqigpfivkeq"fg"ncu"egrcu"fg"tqvcxktwu"{"xktwu"fg"
nc"jgrcvkvku"C"gpeqpvtcfcu"gp"ciwc"fg"eqpuwoq"gp"gn"owpkekrkq"fg"
Swkdf„."Ejqe„0"Dkqofifkec0"422;=4;*4+0

320" Iwvkgttg¦"O0"Xktwu"fkxgtukv{"qh"cewvg"fkcttjgc"kp"vtqrkecn"jkijncpfu0"
Tgx"Ncvkpqco"Oketqdkqn0"4228=:<39/450

330" Iwvkfittg¦" O0" Eqorqtvcokgpvq" fg" nc" fkcttgc" ecwucfc" rqt" xktwu" {"
dcevgtkcu"gp"tgikqpgu"egtecpcu"c"nc"¦qpc"gewcvqtkcn0"Eqnqodkc"Ofi-

fkec0"4227=58*Uwrn03+<
340" Octv‡pg¦" N0" Gvkqnqi‡c" fg" nc" gphgtogfcf" fkcttgkec" ciwfc" gp" pk‚qu"

ogpqtgu" fg" 7" c‚qu" gp" nc" rqdncek„p" fg" Swkdf„0" Gn" ecnkekxktwu." wp"
pwgxq"jcnnc¦iq0"Rgfkcvt‡c0"4227=62<65/740

350" Itgiqt{"L0"Kortqxgf"fgvgevkqp"cpf"swcpvkvcvkqp"qh"pqtqxktwu"htqo"
ycvgt0"Lqwtpcn"qh"Xktqnqikecn"Ogvjqfu0"4233=394<5:/670

360" Htcpmjqwugt" T0" Oqngewnct" grkfgokqnqi{" qh" Pqtycnm/nkmg" xktwugu"
kp" qwvdtgcmu" qh" icuvtqgpvgtkvku" kp" vjg" Wpkvgf" Uvcvgu0" L" Kphgev" Fku0"
3;;:=39:<3793/:0

370" Iqwxgc" X0" Rqn{ogucug" ejckp" tgcevkqp" cornkÞecvkqp" cpf" v{rkpi"
qh" tqvcxktwu" pwengke" cekf" htqo" uvqqn" urgekogpu0" L" Enkp" Oketqdkqn0"
3;;2=4:<498/:40

380" Rcpcpicnc"X."Nkw"n."Uwp"I."Yqtng{"U."Okvtc"C0"Kpcevkxcvkqp"qh"tqvcxktwu"
d{"pgy"rqn{ogtke"ycvgt"fgukphgevcpvu0"L"Xktqn"Ogvj0"3;;9=88<485/:0

390" Igtdc"R."Tqug"L."Jccu"P."Etcdvtgg"M0"Ycvgtdqtpg"tqvcxktwu<"C"tkum"
cuuguuogpv0"Ycvgt"Tgu0"3;;8=52<4;4;/620

3:0" Tcrjcgn" T." Ucvvct" U." Urtkpivjqtrg" U0" Nqpi/vgto" uwtxkxcn" qh" jw-

ocp" tqvcxktwu" kp" tcy" cpf" vtgcvgf" tkxgt" ycvgt0" Ecp" L" Oketqdkqn0"
3;:6=53<346/:0

3;0" Cdcf"H."Rkpvq"T."Fkg¦"L."Dquej"C0"Fgukphgevkqp"qh"jwocp"gpvgtke"xk-
twugu"kp"ycvgt"d{"eqrrgt"cpf"uknxgt"kp"eqodkpcvkqp"qh"nqy"ngxgnu"qh"
ejnqtkpg0"Crrn"Gpxktqp"Okteqdkqn0"3;;6=82<4599/:50

420" Ejcncrcvk" X." Ogvecnh" V." OGnpkem" L0" Fgxgnqrogpv" qh" c" ogvjqf" hqt"
eqpegpvtcvkqp"qh"tqvcxktwu"vq"tgeqxgt{"qh"tqvcxktwu"htqo"guvwctkpg"
ycvgtu0"Crrn"Gpxktqp"Oketqdkqn0"3;:8=74<6:6/:0

430" ItkhÞp"FY."Fqpcnfuqp"MC."Rcwn"LJ."Tqug"LD0"Rcvjqigpke"jwocp"xk-
twugu"kp"eqcuvcn"ycvgtu0"Enkp"Oketqdkqn"Tgx0"4225=38<34;/650

440" Dqtejctfv" OC." Dgtv¦" RF." Urgpegt" UM." Dcvvkignnk" FC0" Kpekfgpeg" qh"
gpvgtke"xktwugu"kp"itqwpfycvgt"htqo"jqwugjqnf"ygnnu"kp"Ykueqpukp0"
Crrn"Gpxktqp"Oketqdkqn0"4225=8;<3394/:20


