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horas (10:00 a.m.), se reunieron los miembros del Jurado Calificador conformado por los docentes: Mg. Melanio
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de octubre del 2020, a fin de proceder con la sustentacion y calificacion virtual mediante el aplicativo MEET del
articulo cientifico titulado: “ANTIBIOTIC RESISTANCE OF SALMONELLA SPP, ESCHERICHIA COLI
ISOLATED FROM ALPACAS (Vicugna pacus) WITH AND WITHOUT DIARRHEA’, presentado por el
Bachiller CARHUAPOMA DE LA CRUZ, Victor, para optar el Titulo Profesional de Ingeniero
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1 Inirdoction
The brovdeg i alpaca dor the high Ascean fasi-

lies of Froru = anacteviby with scseconomic impar-
lamer, araw o penides igh peefnn seal weth lowe
cholesternl comlent and s Aber has 2 high demassd
in e natonal and global =arket (Rosesdse ot al.,
LY, Seacw ot al.. 2015k Mone than 5% of Alpaca
g = Feru = distrebubed in the Peasant Coe-
mursties and in ssalll peodacens whe live in exte
miar perrewty and with lack of fechracal advics, thas
rmi-#.:-ml_hmpﬁlhwd

and high =artality from ibc, hacte-
raal ard wiral shologes (Lucs ot o, 200a8). High
merriably rabes in alpsca cabess reack 1T W 505,
mamnby due o mbsopathogesic duarrheal problems
o Escherichaa coli and Sal=amella s (Eamines,
19l Epsadio vt al, LY, and the sy of an-
tibacterials n Escherchia coh amel Salmesadla spp.
CALETE crmarmn due I the serseus impact
wdd antibacternals (Yagui, 2018).

use o anbbiotcs Pas morvased seally fad, gene-
rabhng a sk of neeslant bacfers enteno of al.,
HILE), broause Sase backeria may have ol ergeee
Ferwhs =aodihoabons b their nesdercy meschanis
as an rerymatc sectvatie, albeed recrplons asad
mdlh:]rn—:lmﬁhitwhi:hdr

E-m' . Fate boy

Epp-. and thene ane

ormried studies that coealld

'p-_.lhl:"hrlllhl:l.lnwl'-.twu nperied in beaman
health |Scbrreare ot al., 2L

Salcrwrlla spp. and Excherscias aoli sor pathe-
s with dinical importasce in the Acre=al Healss
in ®e Feuvian Andes, bang ®w causal apent of
rating Hhw meonatal dearcheald in whiarh ma-
ks difficult the Sasaperubs Eratmaed [Sibress ot al.,
LY, Hosadin e al, DI Several sbodes repeet
mn'l:-'-m.lnl'nnnrrd:ll.lm.l.rul_ﬂ
mqlnhﬂhnh:lln
cnxeganismes of Salmorells spp. and EH:I'-'I'I:h.I.I
onk = bind, pogn pemea pags, B and sibestna
animals such &= =enkeyvs, grrerabing mmpeoerkass e
== of i
Cha, A1 Medbea ot &, 26T 5., 305, Thenr ane

L Ol masdia: M e Cirmoior abe do Vgl 5001 303 1 1-1030

no relafed shudes oo Bhe use of anhibiclscos In vl
rmary against Salmenella spp. and Esckamichia cok
free= alpaca cabvass wnth and weeut daamheal =
berpathies, sven Socugh Frou conshilubes o =apr
producer wosldwade of e extibe and meat marcket,
ov in B productssn of alpscas.

It = bvlwved that ey =ayv be cases of strains
wrss resisRancy sirrelar o thase 1n dac-
ken, pig. bovine and dosastse species (Ortie, 2001,
whach worald make it possble for B o of diffe-
mand in alpacs calves with diarrbeal snberopathees
isaimomellsis and Esxcherclis ooli ) that ane st of -
fectrve in bagh-rone Andeess communilies of Feru.
Bocarmar of thee las=er, ®ane 15 2 newd I evaluabe e
anizbiotic essstance of Salmione lla spp. ssed Eschers-
chia cohi in alpacs calves watl and withoest diarrheal
embrmrpa thies, whack walll alliner fubase schins bo be
imp lbmemnied b nedacr e o of asbemicrebials o
provent Ba generabwmn, dissemimation of anbBbiokse-
nesssban? bactena Haroogh the applicaties of good
heraltls prachicrs and e gred use of ssbacrobuals.

2 Materials and avetlods

Acconding to Hw combzal limil theoeem, a otal of
-:mu-d,—thlh'uﬁpnlpm 1= unk-
nerern. broause 02 1= sral Eemporary. Sax
Foral Communibies of Husscavelsca alpacs -Pera
wene hakem inh acorant, wkach wesv kcated sbsmw
4 Hul = m e wills lemperaboses ramging free= S8 0
BS5 T, e |amwsery b Bdanck HIA. Likewsr, S
munuiss of coomeral authonzates and coreeed
mirmesd by the oumners of #e herds under shudy
wenr sk fmlen inh scoreamt

Samples werr onlecied by Tnphcale per e
pled sme=ald by rectal sweal moshenbe cryvials s
pended = =eans of Stoart transpoct (buffested) ot
dawn (500 am = 730 a=d witherat the presasce
of sun rays and walh sfficient bissroomity mans-
FLHnﬂ-u*-lﬂE-hm-lti._.
HEES =ia medium at a e

perature #-12 O oo et baclogacal
cwr) o thie Animal Health Laboeragory | Marobudogy

Lok
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Area) of the Matonal Unneemsily of Huancavelios-

med = thresded cap tubes mrccked with brain
hewrt infusion beoth (BHE, makieg groups of 30
inocalss without diserbes smed 30 mecules weigh
diseriea sl ncabafed of = U 3 mrcteed maoca-
Ens= (EAAH) for Eschericlaa ool and Salmened ls-
Shogella 5, Nadosa bsine decoyonlabe SHIDF For
Salmonells spp. incubating = at 57 O/ 48 h sccor-
ding b B 67 H0E

Fe=r the ehmAahoabos and diffreenbs-
Bon of the streess of Salmoeedis spp. =aroscopic
srd macroscopes charachrisston of Escherchia on-
L (Gram okemaen ) were , oot ax shs-
po, conamstency and ehvation |'hlh':|.l.. XA S
provras colones -mulﬁd-_d'l'rfh
Sogeer lron Agees (TSl Lysine (LLA], Simomees Os-
trate (HSE, 5|.|E:l.ll-r|.|:|.|:ﬁ-h'|n-l:|||l-!r EEA |, Catalsa
mmal Freskausr s wore incubatixd at 237 <O
S bours. The esalts obtained wene collabed by
the Manual of Sysbeeabc Hachmology (Berpey's,
Feribad 3 for the Eeall idesishostios

In selaton o the solabos nesulls, sirains poss-
bBve b Excherschia coli (Y, Salmosells spp. (L20)
wirrr selictee] froe sammples with diarrthes, sl Es-
cherickas coli (171, Sell=onells spp. (721 Som s
|:|-||- pwatoul disstiea, from I:|1.|:l|:l|:|l|:||:l|:|ll:|:|1.|:|-l:|1|r|:
memalla spp. and neplcatked o 100 indepveaiesa
inncaba=s for rach micrmn ennched in Bram
Heart Infmsion beoth (BHIH} s sscubabed at 37 °C

£12 bours [Carbraapossa ot &l , 2004).

Eirky Hauer Method, for S purposs strains of Es-
charichaa coli, Sal=onells spp. weme cullured with
& sarnle swab on Petm diskbass writh
Agar Murller Fhlton, FI:I'IH.I]I:H:E"I:I.B'I:IFH
microarganism and distriboted o W cubunes by
amtbinbc as nplrations (bervabons of anbsbeo-
b sewsbevily under studyl, in ondes & standar-
dize the study., escluding writh
diszrheal &=n Esftamichia ool in= 3]
[40 neplcatioes /anbbintc]k Salmeeedla spp. in=
EI:IlH-I:I:I'Fblh__l'dl.n-h:rl. withera? disstiaral
» Excherachia ool fn= 30 ) neplcs-
I:I:I':l."ml'hhr"bf*ﬂuﬂ.l.w fn= 330 i nepl-
cafticns anhbicsss]l. The anbmicrob=al discs weme
the at 37 “C J 24 houms,
iy g
phamucratcalvwiwrinary masket (A-Centamicn
(30 pgh, BMNovemyose (5 pgl. C-Tetmscoychine (30
agd, DuEmendlexacin (10 gyl E-Aompaceling (10 wgl,
F-Amikacm (2 werh, G- Coftraasoms (A ugh and H-
Frmacillin] 10 uglh, -.ﬁ-FdI.h_Elnwthd'l.lll-
bxon hakss were nead and the sesulls wvse inherpre-
bed in edenecr b Se cut-off poes proposed by
e Emrrpsan Commitier on Antemacenbal
bbbty Teshing manuasl (ELTCAST, 1KLL

culi, Sel=onells spp. present in alpeca calves with
-l'HIH'ﬂ.Ild.I.-':_'ﬁ'll h-_.--_:-—
shatmt | Haroragh a =ulbhple cross-sechorald descrp-
Eve el r_-'l.-h. h order In defrr=are amisben-
b amad amtibinlc srreabvily, the
aralvEs of vanssow and the Tukey Sl was pesfor-
mand (P00 ) meng B2 sulb-fschomal desges and
Hiar SPSS v N0 progress

Tsbile 1. Dhem bhuscr paroomgs o Dacderwhis codi Sabmara 05 apg amd Pechariches code-Salreosdls spp e oles §adated
from camiple s @ ab doarhos (s 00 and wirsoa doarhesns B o dpmcas calics

Fscherbia Coll salmunclla spp. E coll-Salmonella spp
Trpesolmmples —————a7F " =% = F N = %
L I I L o O I (&F  f-F {1 [-) {4 i-}
"W ith Dharshen TR T80 &0 & & D > O
e iihaaen earrhasn I 12X 17 43 72 22 X T 224 1% =1
Leprnd P o+ Posatsve M| -] Negates.
L& G R S Brvdia de Cirmrie die do Sl 30000 30080 § L 0-1230
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3 Resulis

Crut of the 30 samples wstsd e alpaca cabres
with disarhea, 100 % (M0 4K} wene prsibive @0 Es
chernchia ool #0000 {120/30) 0 Salmonedls spp.
and M1%: (151, M0 &0 Escherstas cob-Salmenedls
app., wikh the highast peroenlage of the prsssare
o Eschemichia coli and Salmendls spp. Lk,
arat o Hha HKD fmm alpaca calves wathout
dhiarthes, 37.0% (172/7300) were postve o Eche-
rckhia ool 240 (247300 o Salmuoee lla spp. s
% 553K ssocmabsl v E. coli-Salmenedla
spp- [ Table 1], with kewer prevalence of Escherschia
ol and Salmore lla spp. in semples of alpacs cabros
b diarrbea.

Pathiperas microisganisms of Estamichia ool
and Salmesella spp. fund in nectal sasples of alpa-
<a cahves with disrbeal endrmpattses demoesira-

brd slatstscal differmnoes [P=0000) = hakess disme-
be=acin, MNovomyos, Tebmsoychne, Ampialbn asd
Feniallin; demosstrateg antibschic mukibsstic ne-
sstancy dw buth =xrrengaesms, whale anbbictc
srnaiety in bigh micreanganisms were sovm in S
embbiotics Enmiflozscin, Amikacin sed Cefrmanon,
demomsirateg diameters of bados inbabthoe within
the sersibivilty standasds range (Table 1. = 2 bl
of § anbbesbce rvaluabed

Escherciia ook and Selanells spp sslabed
free= samples of alpaca calf stoals wathout diarrthesl
mbrropathies hed sigmificant diffesences (Pl 01 o
na, Armpecalling, Pencllln sl Mo omyein, and wee-
sty e I Movomyomn, Enmeflosscs, Amikacin
ared Cephaline (Tabde )

Tabls I SHesss ol assdsrd Sevisson of siseme redasne & Raeoncho ool jne 120 el Sakrees BS apg e 1200 D
sy culves Wik diarkes

= m— l_=!|—-—.
Amtisic Tpes  —r— 5 - -
A GINTAMK TS 4 |:|.|:- |||:|.|-.|:-.-|" +|:- T |:.1;.-:| * MIabP
L e H.l:- LIS 1 i
C- TETRACYCLINE 40 [T 6210 RILOLIPF 4D T 13,14 0 934 Oer

O- ENROFLOOCMCIN 40 Milid 16| i O [ 40 F3a0E 1434 ] [

L - L
T TrAMIRRTS W inde . ab . hf W [laad anh nF
G- CEFTRELANGONE 4 T84 00*  [83% b 1] W lanr a0 1]

4 -

=8 Dl s s s o e ool et . el b il il il Tl e e Tiass B s o

B Sedeiilial . | Dbk e B Bl

4 Discussion

Hagh prevalencs rabss of Eschamichia celi (10%,
571 Salmurslla spp. (4H0%, 1%%) and Escherchia
cnbSalmomella spp. (2%, 19%) = necial sl
-rill'pu:l.l:ﬂl.'- wrath el wethout disertaml enlens=

Mhmlhm;h&-id rllq:lrl‘dll:.lthln.—
uss o e defened v nnasy anbbackrials,
and =t is pevsumed thal 2 could be svlated & the o

texd by Carhuapoma ot al. 2008, 2009). In addibon,

La O Rssdia: Brrinm o Clrmoor o da Viala 30400 30801 10-130

the prevabrner of these bacteriual patbogenic =sro-
imganismes woeuld be coss b relaed 10 ssamals born
wath lowr e bieerls and Eom murthers wedh os-
chertic condibions, which =akes them
hhmmmm&hmﬁﬁmp
patclogy of chrical anpuriance in the beeeding of
alpacas [Kosadio et al., D11

Lunaltﬂ.lﬂﬁlﬁ-:ldrﬂlf-:lund'lum
b (A0%), commasvius L), mplvarss (RS,
Salmonella spp. (183%) and asotabed bacwena
sred parasies X13%, vircews and backena 117%
amal Iriph asseviated 35.1% in alpscs calves wath
disrbera. SMreralies o al (M7, molaked Excherscas

Lis
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el 47.70% = alpacas wath dhartheas amad 58.13%
wathout dearrhes, whilke = al. (T
detecied Escherchia coh (4L %), Selonella spp.
1 X7 i desd remsara pigs and Cash et al
(AME) Founed S of Escfamrichia coldi = 8H1%
in alpacs cahves wath disrrbea. Carbuspoma ot al
(2119 srported e presencr of Eschenclas coli and
Salmonedls spp. in LI7% = makes acad Semales asso-
rabad with Escherschas ool - Salmesells s, 10%
of a bzl of 18 calbes wath diarthes: the resulkis
found in the shudy casreed are of greal imporbasce
in both sarrmcrgarssms versus Baose separeed.

Cobra ot &l (MY, —emdned that salmosee-
la in slpaca duarches is ot & coemsmen conr,. bt
Wietrhead and Andersen (M0 dolected vamious
Salmonells species = sramals wibs diarrhes; subsee-

thy, Lucas o2 al. (3116) and Cashuapoma ot al

19 wharee that the prvsence of salmonells = alps-
cam with dasrhes = very mm=on in =ised herds
ibirds, pigsl This conhrmatce: sugpests 2al this
bach=ium :l-rrt:nl] making sbs ovcle of epide-
miclcgical unsmissm very vable and ibs patho-
Erresis s ommmmon in domestc anomals s weell as
in alpaca brveds.

Fambrano et al (H13} Eenbfusd Salmeselis
gpp- = I15% and X 4% samples of bady surfs-
o and cliacsl sw ek = brower clacken. Salvaberms
et al. (23015) idemisfed Salmonells spp. &3 + 24%
in belly sbelle amcd 1.5% = sub-samples of hesd
sham in swemer, and Talavess Rigas et al. Q01 1| sepor-
bd LM% of Salmonela group B (Typamuonms)
in chackes Liver sasples for sale. Tha results found

in the ressarch are semilar wath some repoerisd, bat
diffrnet with =0 cthers bcaus thene wese mo-
re emdrrmpathogens of Eschemcbua only, Salmosaedla
spp. and Escherichaa coli-Salmonels sp in alpsca
calvew, thus e exisbrnos of Salmorell spp. s E
nh-Sakonela spp. would be due & coosal agenis
nfmmhlﬂm_ldrl.ﬁm_.p-
retabeg the neonabsl soote dearcheal in alpacas
iBdeemr ot all, 3001 Mancera Martinex of al.. 0,
Eum o al.,. M4}, mnor Salmenwlla 15 e infectkmm
brlimgning ko e snwrchachmacrar fasady [Tacchs-
ni A et al. 005 Rios, D) and theme ame very few
shudies of cleacal cases of salmomellksis mfssim
in alpacas, #ven though the soonot patbology s
of clirscal ==portancr = public Beralth and == pre-
l|.|.rr|.ll|:| hhmtm:ﬂm‘mfﬁr_.lnmmd
nﬁ“ﬂhnﬂuﬁlhh‘rﬂml}-
shudsy.

cherichaa coli amad Salmonella spp. sgenst the an-
bbschmnals Comtamicin, Trimscycline, Ampcsliin,
Frmaclhn and & in, shirna Bt the prossen
amabinbcs presibly undereest medihostions of s
ECEE marhureses wock a4k mach~akmm
of antictes, smpermeabiliby of the ol membras-
ne er wall, sxpulsics by sctire mechanis=s of the
ek and =asdifcatmm o the while sile of dhee
amsbinbc = the backma, as neported in S hbrata-
re, srducing, B Herapyeote oplees (Wlanarra Mar-
ez of al, 30d; Swrare ot al., 307 Ros, 1LY
Ceatica Epmgunen aced Bojas, D11EL

Tebls ¥ Sheors and assdsd devisen of smidbcre edaseee Sl Pecherichis ool im= 130 ol Selmasscdls ap o= 20 from
Apgcs calics wigoa dourkas

5 = amer=ls
Amidniic: Tres 15 3 ) B ™ T ) e x
A CENTAMIIN & T HIiar WILarE 4 T T T
-1 e ie i I & [ | Hr & &
L TETRALILINS, & T MIsb> als0d® 4D i 1B2d 04"  B2d 0T
el i [ ™
— T AHATNIOY & i) T nyT TS iF 36 ) TIPS IiOF
I~ AR TS W Slla® 143 aai1s T AT 7T} an
& Y .0
) i) ) |1 IO T [ ) ) Wil ar
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In addazon, the legh essdant of § ackbiotcos
tesbed in the shudy weoralld b linkeed o e pocer ap-
phcation n S healds and #w inap-
'Frq:'rui—nrﬂhintﬂl'unhpnrﬁrd
sibly =asave distrbubon of drugs |:|-_|l-'|.|:d|:l|:|:|—
Fra=e prornivied by emsklbecd s bt
makes ghe Ernd of antdsobe esEislamcr
brhewen humans emad smamals. Luces ot al. (116,
nport Bal Salmoeells spp. asad Escherclua onk
wm]d'p-:-.illrh-'-.l.r:l i Arsi-bne anbbacte-
rl.l]-.u:h- Erl.l:l:lll!.u:-:-.ﬂ.pll:n—

because they are =esl commeonly maed  indison-
meakly by vrhmnaruans from masy yrans ago
in catthe, chicken, sparnmes and pips thersdore, it
woukd nef bv sfnsable o us anbbcbos as sk
chaice for the treatment of dissrhes = alipaca cabres
b (Pt =i ot al.,. 3000 Sfuce of al . 315
Carbuseomas ot al., 2119,

Hartexa and Suarnes (2003), found anhbioisc o
amtanor in % againsl Cemtamees, Momflosacs
and T I = Salmeeells spp. solabed free
casrs nf evam T Crerdors Euie e al. (360,
nporied mulb-rsssbance o SE4% o Tetracwdi-

I::rl.l.:rnrm,.'l.mplrdlmntlﬂ.-i.mmsr-.-
'P-:-I:I-.'-.l.rul.:'-;snl'n'-rh-:-m:ﬂ'll prosen anbibee-
bics, sl D b Fummbe ¢f al. (53005 foroead U1 % o
ey o straess of Sal=onella spp. = Aspicillng M-
treforanbin amd 55% o Coplalotin and Chlorasp-
henicd; while Quesads o2 al. (A1I6] svpor? mulb-
_t--:iﬁl.l.n'_-:'p'p Inl‘-.l-.l.i.:l.i.:ir.lulm-
n:n-l.'l.q:lnll:n,Tnnm.l':uJEl.n'th:unﬁ,
Canlaicin, Ciproflosscs ssd thi=
= repesrts ane similar & the eesults feund ;o thes
shady as Sary maich all=owt all the anbbaotics sha-
died sl Few e sy bBrbarwms oo B

d in het-blesded anmmals (Castilla ot al.,
Hildd, fer Has srvmsn, the sstbanbe pesfanor of Sal-
n_llw.ntlE:h'hrl'n.l.::ﬂ.l::dlhmlF-

alzm for veleminarans |Exvera Cal-
derdm et al., mlibl:-.l.lld.l:lriln-:l.dl:r:-rl'ﬂul:
-u-:l.:l:q-.ll:-nl'rh-:-mll.hm-:ll:v

peor pharsacningacal keowdedge capaciby of vele-
reesriass anad bl fechescmerss (Barkbnea: s

Lm ClEaa i M o Cirmcror o da Viglo 509 1) 303ENLE-120

slrains of Exkarichia cob and Salmenels spp. =o-
Latesd droom sectal swab from alpacs calves wath ol
wrteul dearrhea vrous the ssbbscrnells of Fo-
reflosscss, Asshacin, MNovommyein and Ceflnasn-
e, seeemn b e microbial that wene et kng-lerm
used o wewe ndiscniminabe in hends ([Cakospoeas
et al.. H18, amed may et have prrassted e mo-
difbimbn of e meckarsms ol ssmbinbe sEn,
sos el as the grmes of DMA pyrase and topomso-
mesase [ (Romera Alvares of al o 201Y; Low ot al.,
BT Femx ot al.,. BI04 Schewees ot o, M1LTL Al
bomnalhe, Barros-Arpi of sl (211485 found Escherckas
milh mmeilve @0 Tnmetbocyprss (95 5%, Db
cin |95 %) ared Phosphomycin (86 %) Cppeodlesacin
[ &5 %0, CefaScime (77 W), and resistant & BNibeo-
furanhbnn (#5 %) frees healthy seed sich alpsca cal-
v, el that ddier e the s cbtained = this
ﬁd:.lwlﬁd-mmm
sihive and Sal wirald be speciiic for B Berspeatc
usr of alpscas with asmd watboul diarcheal sntern-

patars

5 Conclusions

il from alpaca cahves wits and without diarthes
wirne sheren &= b mulb-resstance o the st oo
mee anbbiotos = the pharssceubcal - eleminary
market asd onbe 4 antibartics wene el e, thus,
mmuh-'w in thar high As-
dias anvas of Frru for e pevvmbon and disass-
nalbamn of anhbachrnal neastarae.

Ethiczal romsmtmanits: Tha srsraech fmam decls-
res Eal stnct mansgy=eek of animal weliane Bas
b cmTeed e for Thes svsesech under thae

samphes do the sady

Confidentality of date The rescarch Seam sta-

b Sl g sirc? merthodolsgnical —arapeeart bas
been dire o cbitain sdegqoaie bases, as 2 slatsducal
micsde | amad SPE5 v X program for dala processieg.

Krported consent: For e sxonootun of the =
v hpabiees s indremund. oot was reqused as ot
was a labremabtory study based o b weitheras
the handleg of animals, ot ey were faken mio

by
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