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ABSTRACT

e inectin it astrintestinal I parasites represents ne 
 te main cnstraints r small rminant prctin ealt an 
welfare. Based on of¿cial information about mortality of goats 
relate t a tear rt te aim  te present investiatin 
as t evalate I parasitism pacet cell vlme  vales 
an cmpare tem it  scre sstem in ara 
Real lcalit at a rvince tern Ecar  ttal   
inivial aecal samples rm seven at arms ere anale 
 antitative an alitative parasitlical mets r 
ierential larval cnt cprcltre ere carrie t it a pl 
 aeces rm eac ne  te seven arms rm te ttal  
samples  ere n t e inecte it I parasites  
mie inectin it t t r tpes  I parasites as n 
in   te animals ase n mrpl es rm rer 
trnlia enera Strongyloides, Trichuris an Moniezia an 
csts  ens Eimeria were identi¿ed by Àotation technique.
evel  inectin as i in r  te arms In cltres 
six genera of larvae were identi¿ed: Haemonchus contortus 
Trichostrongylus spp Oesophagostomun spp Teladorsagia spp 
Cooperia spp an Strongyloides spp Haemonchus contortus
an Trichostrongylus spp ere te preminant species in si  
te arms  strn an neative crrelatin    
as estalise eteen  vales an scre assinment an 
a strn an psitive crrelatin eteen ecal e cnts an 
 scres     e reslts sest 
tat a cminatin  eective treatments spplementar  
an applicatin   sstem sl e applie in te 
lcalit  st an rtermre in te at arms  te entire 
mnicipalit 

ey ors: astrintestinal parasites  at 
Ecar

RESUMEN

a inección pr parsits astrintestinales I representa na 
e las mares limitacines en la prcción sania  ienestar 
en la cra e pees rmiantes n ase en inrmación 
o¿cial sobre la mortalidad de caprinos relacionada con dos años 
e sea el etiv e la presente investiación e evalar el 
parasitism I ls valres e ematcrit  cmpararls cn el 
sistema  en la lcalia e ara Real en la prvincia 
e a Ecar n ttal e  mestras iniviales e eces 
tenias en siete epltacines caprinas ern analiaas 
pr mts parasitlóics cantitativs  calitativs para 
la identi¿cación de larvas, se llevaron a cabo coprocultivos 
utilizando un pool de heces de cada una de las siete ¿ncas. Del 
ttal e mestras  estaan inectaas cn parsits I e 
encntrarn ineccines mitas cn s a catr tips e parsits 
I en  e ls animales  n ase en la mrla se 
identi¿caron mediante técnicas de Àotación, huevos del Orden 
trnlia ners Strongyloides, Trichuris an Moniezia  
istes el ner Eimeria. El nivel e inección e alt en 
cuatro de las siete explotaciones. En los cultivos, se identi¿caron 
seis ners e larvas: Haemonchus contortus Trichostrongylus 
spp Oesophagostomun spp Teladorsagia spp Cooperia spp 
 Strongyloides spp H. contortus  Trichostrongylus spp ern 
las especies preminantes a crrelación entre ls valres 
e ematcrit  la asinación e la catera en  
e erte  neativa     entre el cntae e 
evs  ls criteris en  erte  psitiva  
   Ests resltas sieren e na cminación e 
tratamients eectivs splements alimenticis  la aplicación 
el sistema  eera ser aplica sistemticamente 
en la lcalia e esti  etensivamente a ls reas 
caprins e ta la prvincia

alaras clae: arsits astrintestinales;  
caprins Ecar
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INTRODUCTION

astrintestinal I parasitism is cnsiere ne  te mst 
seris an nerestimate prlems ic impees small 
rminant prctivit []  ecreasin vlntar ee intae 
live eit ain mil iel an carcass alit [] arasitism 
 te iestive tract can e escrie as a ntritinal isease 
ecase  te increase ntritinal emans t as aitinal 
patpsilical impacts It ecreases  iestiilit cases 
isrptin  te iestive prcesses an ntrients asre via 
te iestive tract can e iverte rm tisses in rer t replace 
lsses case  I parasites an t arantee st srvival []

at Capra  hircus reein in Ecar is principall 
evelpe at te tern rvince  a in testern 
Municipality of Zapotillo (4°23′11″S 80°14′37″O), characterized 
by a semidry climate with temperatures between 27 to 30°C 
an rainall levels   mmear ase n te last 
vernmental censs  aptill nicipalit as  
ats raise in an etensive a in si lcalities imnes 
ara Real anarc aletillas laspama aptill 
an cnstittes te main ecnmic incme r te aitants 
[] ccrin t te last evelpment an erritrial lan  
te nicipalit at prctin as sere a severe ecline 
in population in the past ¿ve years [] n tar reasn cl 
be the construction throughout years 1999-2014 of an arti¿cial 
canal rm te iraatama sstem [] ic enale ater 
spplies r aricltre t apparentl iminise te availale 
space r eein  ats armers als reprte te rnin 
 ats en mp int te canal nplise ata lt 
there are no of¿cial reports on the impact of the canal in goat 
reein te nmer  at pplatin   eas rppe 
p t  eteen  t  [] In a  veterinarians 
rm te Ecarian enc r ssrin alit  te ricltre 
rcalia seste tat eats  mre tan  ats in 
arms rm ara Real lcalit mae relate t I parasitism 
an ntritinal stress ater a tear rt nplise ata

In tis rear  sstem as evelpe in t 
rica an ses te estimatin  anaemia ase n clinical 
evalatin  te clr  te ler eeli mcs memrane as 
a mriit marer r aemncsis [] an terere inicates 
te renc  antielmintic treatments It as een se t etect 
and treat GI parasitism at ¿eld in several countries [14,   
] lt pssile variatins in te reslts taine  te 
sstem can ccr amn manaement sstems animal rees 
tpes an aes  animals sstem peratrs envirnments an 
acilities  l e elpl ater trainin armers in 
tse lcalities ic are istant t te laratr r te veterinar 
services [ ] as in te case  at arms in Ecar is 
tpe  evalatin as nt een ne previsl in te cntr 
an it cl e imprtant t imprve at reein an ecnmic 
stats  te armers ls te present r cnstittes a  
eample  a sccessl interactin eteen acaemic sectr 
vernmental instittins an armers

e al  te present investiatin as t recr te I 
parasitism in at arms rm ara Real lcalit in aptill 
nicipalit Ecar an t evalate te selness  
 sstem n inecte ats

MATERIAL AND METODS

ars an anials

e lcalit  ara Real  msl as selecte ase 
n reirements  rcalia relate t te levels  mrtalit in 
ats In te asence  ata n I parasitism  ats in Ecar 
reslts  a nnrelate alitative analsis  eces   ats 
rm a neirin lcalit  imnes ere se t estalis 
samplin nmer nplise ata ase n a pplatin  
 ats in ara Real lcalit   prevalence  I 
parasites from Limones locality and a con¿dence limit of 95%, 
samplin nmer as calclate in  animals EpiIn  
enter r isease ntrl an reventin   arantee 
statistical precisin  crssre ats ere sample  
emales an  males ne t r ears l in seven arms it 
an etensive a  reein nl seven armers ave teir 
aciescence r samplin

nimals are alle t ee in ree lans earl in te mrnin 
an retrn t te pens at tilit armers inrme at 
treatments it ivermectin   sctanes rte  m 
m epenin n te animal sie itt veterinar assistance 
in tse cases it ntris lss   eit r apat 
rearless  te ae r psilical state  te animal

arasitological analysis

aecal samples ere taen irectl rm te rectm int plastic 
bags. Samples were maintained into coolers with blue ice at ¿eld 
and after at 4 °C in laboratory until processing no more than three 
as later alitative an antitative parasitlical eams 
were performed by Àotation techniques following the standard 
procedures with sugar as Àotation solution (density= 1.20). The 
identi¿cation of eggs was up to genus or order level. Trichuris spp, 
Moniezia spp an Eimeria spp inectins ere nl evalate 
 alitative analsis e inivial aecal es cnts 
(FECs) were performed using a modi¿ed McMaster method [] 
an te es per ram E ere calclate r parasites  
rer trnlia an Strongyloides spp e inectin levels  
nemate inectin ere estalise as l  merate 
(800-1,200) and high (>1,200) EPG []

aecal samples cllecte in te arms ere ple an cltre 
at 27 °C, 70% relative humidity in an incubator (Memmert, model 
E emmert m   erman r seven as [] 
ter incatin tir stae larvae  ere cllecte  te 
Baerman technique and identi¿ed according to Van Wyck et al 
[] an Reer et al [ e larval cmpsitin as taine 
 cntin an ientiin   in eac ne  te seven 
cltres ner micrscpe istar ls eiss erman



astrintestinal arasitism an amaca in ats rm Ecar  aramill   cl



eatological analysis 

l samples ere iniviall cllecte  lar 
venipnctre rm eac animal  sin ispsale actainer 
sstem int tes it E etleneiamine tetraacetic aci 
enctn icinsn  acet cell vlme  as 
measre n te l samples  te micraematcrit met 
aematcrit centrie mel  emm Instrial 
rpratin aian an vales ere epresse as percentaes 
e  ie as se tr te evalatin  te 
ocular mucosa membranes classi¿cation, performed by comparing 
with a laminated colour chart bearing pictures of goat classi¿ed 
into ¿ve categories ranging from the normal red, through pink to 
practicall ite mcs memrane in severe anaemic animals 
: re : repin : pin mill :pinite : ite [ ].

Statistical analysis

nalsis  variance as se t estalis statistical ierences 
between faecal eggs counts in the farms. Level of signi¿cance 
as set at    vales an aecal e cnts ere 

als cmpare an crrelate t te scre assinment in te 
 sstem  a crrelatin analsis In all te cases 
rism rapa v  rapa tare Inc  as se

RESULTS AND DISCUSSION

rm te ttal   aecal samples  ere n t e 
inecte it I parasites  mie inectin it t t r tpes 
 I parasites as n in   te animals   
 an  it ne t tree r r taa respectivel 
ase n mrpl es rm rer trnlia  
enera Strongyloides  Trichuris , an Moniezia 
(1.3%) were identi¿ed by Àotation technique. nsprlate cts 
 Eimeria ere serve in   te samples e mean 
 Es  rer trnlia an ens Strongyloides n 
in the farms are shown in TABLE I. There were not signi¿cant 
differences in FECs between the seven farms (F 1.58; P > 0.05). 
nsierin te mean  tpe trnlia es r  te arms 
have a high infection level (> 1,200 EPG).  

TABLE I
AECAL ES COUNTS O ARASITES ROM ORDER STRONLIDA AND ENUS Strongyloides IN OAT SAMLES ROM 

ARZA REAL LOCALIT

ar (n)
trnlia Strongyloides

Leel o inection1

ean  s a  min ean  s amin

              erate

                      

                i

                i

                   erate

              i

             i

n) mer  animals sample  arm
a: maimm min: minimm
s: stanar eviatin
 trnlia
E  ecal e cnts es per ram  aeces

ese reslts reveale te critical sitatin in te arms: a 
i prevalence  I parasitism mainl rm rer trnlia 
ic case a seris isease aitinall te ats arre 
p t r taa simltanesl in practicall ever arm an te 
smptms  I parasitism are similar t a ntritinal isease 
  itinall te presence  ccciia in almst all arms 
it an inectin level p t  is remarale e precaris 
cnitins  te pens n sanitar measres miit an 
arness in ara Real can lea t a clinical ccciisis e t 
a massive inestin  sprlate csts in an il inecte 

environment and a signi¿cant asexual multiplication in goats due 
t a lere resistance in animals ecase  prlne peri 
 alimentar stress  

 nmer    larvae ere anale rm cprcltres 
Six genera, mainly from order Strongylida, were identi¿ed: 
Haemonchus contortus  Trichostrongylus spp  
Oesophagostomun spp  Teladorsagia spp  an 
Cooperia spp   Strongyloides larvae as serve in 
  te cltres Strongyloides larvae accnt r   te 
serve larvae in cltre rm arm  E II ase n te 
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reslts H. contortus an Trichostrongylus spp ere te mst 
imprtant parasites rm rer trnlia as ave een reprte 
ner trpical cnitins []. H. contortus is enerall cnsiere 
t e te mst prevalent an patenic nemate species  
small rminants in trpical an strpical areas [  ]; is 
assciate it anaemia an pprteinaemia e t l
eein activit  species  Trichostrongylus ccr in small 

rminants: T. axei livin in te amasm es nt appear t e 
an imprtant paten t T. colubriformis cases lac scrs 
an cntrites t parasitic astrenteritis ill trit an iarrea 
in is Strongyloides als case istrances in animal ealt 
ite reentl incin te sen eat snrme in n 
rminants e t eart ailre te eree  te amae irectl 
crrelates it te intensit  te parasitic inectin [].

TABLE II
ARASITES ROM ORDER STRONLIDA OBSERVED IN TE COROCULTURES AND ACET CELL VOLUME (CV) IN TE 

OAT ARMS

arm

arvae in cprcltres  

H T Tc O C S ean  s a in

           

           

           

           

           

          

           

ean                  

H: Haemonchus; T: Trichostrongylus;Tc: Teladorsagia; O: Oesophagostomun; C: Cooperia; S: Strongyloides
 rmal vales:   
a: maimm vale in: minimm vale
s: stanar eviatin

ean  te  levels an te parasites n in te arms 
are als sn in E II nimals  r arms ave  
vales ler tan nrmal vales  tatistical ierences ere 
serve in te  vales eteen arms     
an a strn an neative crrelatin      as 
n eteen  an Es 

 select animals in nee r antielmintic treatment 
 sstem as een n t e a sel tl in man 
parts  te rl [,     ]. Reslts  te scre 

of FAMACHA©/percentage of goats in the ¿eld were 1 (5.66%); 
      an    strn 
an neative crrelatin   as estalise 
eteen  vales an scre assinment in te  
sstem E III: animals it te iest  vales a 
een assine scre  an tse it lest  vale a 
een assine scre  ls a strn t psitive crrelatin 
as n    eteen Es an  
scres E III ic ss te impact  te parasites 
in te ematlical vales
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TABLE III
PACKET CELL VOLUME (PCV) VALUES, FAECAL EGG COUNTS (FEC) OF PARASITES FROM ORDER STRONGYLIDA AND 

LEVEL O INECTION COMARED IT AMACA SCORES IN SAMLED OATS

 scre  vales

1 (>28         

                

E               

evel  inectin   i i i

 an Es are epresse as mean vales  stanar eviatin
 vales assine t  scres 
 rrelatin vale r    
 rrelatin vale r    

e percentae  sccess n te interpretatin  
 as  mainl e t te act tat scre  as 
te mst recre incrrectl t te animals it ier  
vales ever a i level  inectin  I parasites as 
n in tse animals it an incrrect assinment  scre  
an ts sl e treate tmair et al. [] reprte tat 
te sensitivit  te test increase en scre  animals ere 
incle as ein anemic an  an at [] recmmene 
a rtine treatment  ever animal e t e in  
cateries  e vale  sccess in assinment scres as a 
reasonable one because it was the ¿rst time to apply the system 
in Ecar ilela et al. [] acieve a vale   in rail 
in the ¿rst of three months sampling. .Some authors pointed out 
tat applicailit  te  met is limite ecase 
it reires a percentae  H. contortus in te er reater tan 
 an nees traine tecnicians t perrm te reains 
[] ter sties ave sn tat animals in reater nee  
anthelmintic treatment can be identi¿ed and treated selectively 
[] ever it a mean    H. contortus in te ara 
Real arms it represents a  met t emnstrate te nee 
r treatment an cntrl te pplatins  trnlia mainl 
H. contortus an imprvale i tere ere traine armers [] 
Haemonchus emales are capale  prcin p t  
es per a ic is a ver i reprctive rate an reslts in 
rapi cntaminatin  te envirnment [] ertainl te met 
cl ave a isavantae: i cntrl  treatment is sccessl 
an te nmer  H. contortus iminises t anaemia is e t 
malntritin r anter etil  met cl nt 
e se alne in te est  an accrate iansis

e i levels  parasitism an anemia n in te arms 
als sest a lac  eective treatments an malntritin e 
t te lntime rt In ara Real as in man lcalities  
te cntr veterinar visits  limite t vernmental ranisms 
 ma nt e as reent as esirale an tere are n relatins 
at maretin veterinar rs t te plic s te ecisin 
at treatments ten relies n te armers is iniscriminate 
se  sntetic antelmintics case reat ecnmical lsses 

e t te lac  inivial evalatins increases te selectin 
pressre tars parasite resistance an leaves resies in 
meat mil an in te envirnment [] n cminatin  
malntritin an iestive parasitism ill lea t ncmpensate 
patpsilical istrances an sseentl t severe 
clinical sins inclin a i mrtalit rate [] ner l 
resrce cnitins sts apt a tlerance strate r are 
simpl nale t mnt an eective immne respnse ence 
resrce spplementatin cl increase inivial resistance
resilience an rece parasite transmissin [ ]

rtae in te eein lans  te canal cl als elp t 
cncentrate te availailit  es an larvae t inect te ats 
r even rst cane te eein eavir  te animals e 
t rsin ats ma ave a natral avantae ver rain 
seep t i te ats are rce t rae r are limite t eein 
cntaminate pastres ma cnrnt rens  H. contortus as 
ter parasites [] rtermre evience is n accmlatin 
t inicate tat en inecte it I parasites rminants can 
mi eiter te amnt r te tpe  te  te eat tis ma 
amelirate te neative impact  parasitic inectins an as 
een escrie as selmeicatin []

mmin p te reslts rm te present investiatin sest 
te nee  a cmine strate  treatments spplementar 
 an envirnment [] ner a ellcrinate an 
permanent sanitar mnitrin ver te at arms  ara Real 
lcalit an mae ver te le nicipalit 

CONCLUSIONS AND RECOMMENDATIONS 

This is the ¿rst report of GI parasites in goats from Ecuador. 
e st reveale te i levels  I parasitism mainl e t 
H. contortus an Trichostrongylus spp parasites in te sample 
arms  sstem cl e sel in animals il 
inecte  Haemonchus t parasitlical mets are als 
reire t evalate an appl antielmintic treatments
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e atrs are tanl t at armers rm ara Real 
lcalit Ecar  inl ere teir spprt r te present 
investiatin  rcalia a Ecar r teir invalale 
tecnical assistance  annms revieers  elpe t 
imprve te manscript
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