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Abstract: A study was conducted to determine the biochemical respoases of Yankass ewes to experimental
Fasciola gigantica infiection for o period of 10 weeks. A total of 12 Yankasa ewes were used in the experiment
and were obtamed from the Reproduction Unit of the National Animal Production Research Institute, Shika-
Zarin, Nigeria. 2 wocks baseline pre-infection data were collected and the ewes were later divided mio two
groups of infected and controls. The six animals in the infecled group were each omlly inoculated with 1200
Fasetola gigontica metacercarine and monitored for o period of 16 weeks, The puthegenic ¢ffects of Fasciola
gigunrica infection began to manifest as of 9° week post infection through clinical symptoms of batrke faw,
emaciation. depression and pallor of mucus membrane among the infecied group. Eggs were demonstrated in
facees of the infected animals st 127 week post-infection. The pathogenic effect was also evident based on fluke
biomass, mean fuke length and width, degree of lver damage, serum AST, ALT, ALP and clectrolytes
responses. There was an increased level of AST [rom the 4* week post-infection indicuting greater damasge to
the liver parenchyma while the levels of ALT began to rise at the 9" week post -infection among the infected
group indicating epithelinl damage in the bile ducts. The findings of this study reveals the diagnostic potentinls
of liver enzymes in the carly detection of ovine fasciolosix,
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INTRODUCTION

Fosciolosis which is nn infection camsed by elther
Fasciolu gigantica or Fosctole hepatice is a major
porasitic digease of livestock with over 700 million
production animals at nisk of the infection and world wide
cconomic losses estimated st >US and 3.2 billion per
anniem  (Spithill e &l 1999). In temperate regions,
Favciola hepatica commonly infects sheep and cotile
while in tropical regions Faseiola gigantica infects sheep,
cutile buffalo and goats,

In MWigerls, small ruminants represent @ very
important national resource. Sheep are reared pimarily
for meat and play siznificant socio-economic roles in the
lives of rural dwellers (Abdulmoleed and lsa, 2011).
“Yunkuga™ breed is the predominant breed of sheep in the
Guinea Savanna region of Nigerin (RIM, 1992) within
which this study is been enrmied out.

The detection of fasciolosis infections in ruminanis
refies on the microscopic observation of fasciola eggs In
the facces of mfected animals. However, carly diagnosis
by coprological examination is nat possihle becanse egas
are not found in the facces until 10-12 weeks afier
infection, when [lukes reach and when hepatic
injury has been pranounced (Urquhart eral., 1996). Hence
the peed for di tic techniques other thun faccal
exumination for the dingnesis of fasciolosis (Abmed
ef al., 2006), Many sheep breeds are kupceptible to
fasciola infection including most sheep selected for
enhanced production waits such as wool production in
merino sheep (Rasdsmn & @l , 2006). Similorly, research
evidences exist that fasciolosis infection s highly
prevalent in the study ored among raminant Jivestock
(Schillhorn Van Veen ¢ ol 1980; Ulayi & al., 2005).
Therefore, this current study s aimed at determining the
biochemical responses of Yankasa ewes (o this diseose
condition which could be of remendous assistance in the
early detection of ovine fasciolesks in the study area.
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MATERIALS AND METHODS

Experimental and animals: Twelve (12) Yankass ewes
obtmined from Reproduction unit of the Mational Animal
Producticn Resea Institute, Shika-Zara, Nigeria, between
1012 months were used. The experiment was conducted
within & period of four months (April-July, 2010) at the
Animal Reproduction unit of the National Animal
production Rescarch Institule, Shika-Zaria, Nigerin. The
animnly each received concentrate feed at 300 g per ewe
per doy (Akinbamijo ef &, 1993). Hay, water and sah
licks were given adifbitum. Baseline pre-infection data
were collected and the ewes were ranked on the basis of
live weight and body condition seore {A humed e af, 2006)
and random|ly assigned to two treatment groups

lsolation and preservation of infective materials:
Fasciola gigantica metacercanne were obttined from
naturally infected Lymmaea natalonsiy snails collectod ol
ABU Zarip dam and other small streams i Zaria
environs. '

Coliected snmils were taken fo Deparmmentsl
parusitology laboratory, Faculty of Veterinary Medicine,
ABU Zaria where they were erimhed in waiter Using
petridishes nnd snugl tissues removed. The swimming
cercariae were viewed under a microscope and left to
attich to the petridish; after which they were left in watey
in pewridish for 3 days at poom tempernture to becomo
infective (Ajanusi, 1987), Just before infections,
metsctrcuring were examined under stercomicroscope o
ascertain their vinbility.

Animal infection: The 12 animals were randomly divided
into two groups of six animals cach representing infected
and control group. Each of the snimals in the infected
group were inoculated orally with 1200 Fasciolo
gantica metocercarice 88 described by instead of
(Ajanusi, 1987).

Post infection monitoring:

Parasitology: 5 ¢ faccal samples were collected from the
rectum of each animal every week as from week | post-
infection and fluke ege count was performed using
sedimentation technigue e described by Urgubert ef al.
(1996),

Live welght changes: Live weight chapges were
maonitored bi-weekly for a period of 10 wecks after 2
weeks pre-infection monitoring.

Serum enzyme and elecirolyte essay: 5 mL of blood
was collected in test tubes not containing anticoagulionts,
There uiter, the scrum was obtained for liver enzymes
assay and for the determination of serum electrolytes.
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Liver enrymes and electrolvtes such us sodium,
potaigium, phosphosus, chloride, Bicarbonnie, urea and
albamin were assessed spectrophotometricaily  usmi
(Bayer Express Plus Clinical Chemistry Analyzer).

Necropsy: To recover the immuature flukes from the
parenchyma, the Tiver wos cut into small peges and
suspended in physiological saline ot room (emperature
and it was then gently squeered, The mspension was
struined and ‘the flukes recovered were counfed and
recorded. Ten intact worms were randomly picked from
each of the dead sheep and their length and width was
messured with trenspurent roler (Eguale er ali, 2009).

Stntistien) nuabysis: Susistical analysis was carvled oun
using SAS (2002). The biochemical parsmeters of the
infected group wore compared with thise of the controls,
Data {5 expressed 25 meons stundard error of mean,
Values of p<0.05 were considered significant.

RESULTS

Clinical observations and parasitology: Clinical
svimploms such oi bottle jaw, emaciation, depression and
pallor of mucus membrane were seen 08 of 9" week post-
infection in the infected group. The infected sheep started
ez shedding at 12% week post- infection with i high
mean Egg per Grom count (EPG) of 53049644 obtamed
st the 12* and 13" weeks post-infection respueictively.

Mean live weight ehanges: The Cumulative chanjes in
body weight over the duratron of the experiment are
shown in Fig. 1. All anmals gained weight during the
entire experimental period to a certain degree s
consequence of being on audlibitum feed intake and at o
young growing age, However, there was g significant
drop in the mean weight of the infected anlmals from the
6* week post-infection where as there was n progressive
increase i the mean weight of the controls throughnut the
period of the experiment.
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Serum eneyme and electrolyte assay: The reslts of
enzyme and eléctrolyte assay are shown in Table 1-9. The
infevied groups showed detectable increate in AST levels
from the 4* week post-infection, Infected groups had
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significantly elevated levels of AST compared to the
controls (p<D,01). Elevated lével of ALT, a5 un indicator
of epithelinl domage in the hile ducts, began 1o rise
gignificantly (p<0.01) from the 9* week post-infection
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among the infected group compured to the controls. There
‘wasasienificant (p<{).05) rise [n the levels of ALP among
the infected proup from the 7 week post-infection period.
All serum clectrolyites ex bicarbonate and urea
showed elevated levels from the T week post-infection.
Serum Albumin |evels began 1o drop significantly among
the infiested group from the 7 week post-infection while
mean Toltal Plasmy Protein (TPP) had a significant
{(p<0.05) drop in the infected group from the 2 week to
the end of the experiment (Table 10). Eosinophilin
predominates sl the early period of the experiment among
the mfected roup (Table 11}

Neeropsy: The mein total of itnmature worms recoversad
from the liver of the four infected animals was 1129212
ut 10™ < 12" week post-infection with o corresponding high
percentage recavery ranging from 92 o 96%.

The mean length/wldth of {Tukes rectvered from the
livers of the infected dead sheep iz shown in Fig. 2. Mean
parasite length/width inerease with time as the values
obtained incrensed progressively from the 10%-12" week
post-infection.

IMSCLSSION

Earlierstudies hove shown that the pathogenic effects
of Fasciola gigamtica infection In some breeds of sheep
began to manifest as early as 7-10 weeks of infection
resulting in denth even with few parnsites (Ahmed ¢ al,,
2006, Ajunusi, 1987). This may be in contrast 10 other
findings thut Faseinfa gigantica is slower to develop in
raminant osts and takes greater than 14 weeks following
infection to reach the bile ducts (Wiedosari and Copeman,
1990). In this current study, pathogenic effects of
Fusciola gigantica infection began to manifest as of 8
week post-infection through elinical sympioms of bottle
Jaw, emaciation, depression and pallor .of mucus
membrane in some infected animals while mortalities
were experienced between 10-12 weeks in four snimals in
the infected group. Similarly, there was a significant drop
in the mean five weight of the infect group comparcd 1o
the controls from the 6" week post-infection due to the
effects of fluke burden,

Eugs were demonstrated in facces of the infected
animals ot 12* week post-infection. The high mean egp
count i) of §30-:06. 44 obtaired in this study showed
n good measure of hosi-parasite relationship (Spithill
ef al,, 1997),

Based on fluke biomass, mean fluke length/width,
degrez of liver damage, serum AST, ALT, ALP and
serum electrolytes responses, this experiment supgests
that Farciola gigantica miection among Yanknsa sheep is
evidently pathogenic in the first 10 weeks of Infection,
This is evident with the increased levels of AST from the
4" week post-infection indicating sreater darnage 1o the
lver parenchyina (Meusen ¢f ol 1995). The levels of
ALT were beginning to rise at the 9" week post mfection
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Fiz 2 Mean lenpthwidth of recovered worms from Fasclofd
pigantica infectzd yankasa sheep

Indicating epithellal dampge In the bile ducts (Chauvin
ot al., 1995). Serum ALP is known to be excreted via the
bile discr Its elevarion which was observed o be

‘significant as from the 7" week post infection may have
‘been synchronized with the armival of flukes 1o the bile
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ducts constraiming biliary cleamnce (Ahmed er of,, 2006)
Elevated potassium, sodivm and chloride levels of the
infecied sheep are suggestive of cellular damape (Eckent
et al,, 1977). A drop in the level of albumin from the T
wieek post-infection which correlites with the low total
plasma protein levels may be associmed with liver
dumage (Cheung anid Jickman 2002). Similarly, @ high
rise of mean circulnting cosinpphil numbers ol the carly
period of the experiment also correlutes with the elevated

Jevels of the liver enzymes deplcting a greater degree of'

dumage 1o the liver tissues.

The high percentuge recovery (92-96%) af immature
frukes from the dead animals compared with the infective
dose given, suggasts a uniform viability of parasite
estublishment, an indication that yankasa sheep have
demonstrated low  resistance to Farciofo  glgantica
infection. (Ajanusi, 19870 A slower maturation of
Fasciola gigantica is also manifested by the finding of
smaller, immature flukes in the liver parenchyma ol dead
sheep w5 [rom the 10-12" week post-infection (Spithill of
gl 1999) The findings of this study revealed the
potentials of liver enzymes in ssociation with serum
electrolytes being used ac a measure of early warming
signs in the detection of ovine Farcioln glgantica
infection prior to the detection of eggs in the facces of
infected animals.
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