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1. Introduction

Hydroallantois is a sporadic gestational disorders
characterized by rapid build-up of amber colour watery
fluid in allantoic sac of foetal membranes. Principle
aetiology behind the development of hydroallantois is
placental pathology leading to speedy and anomalous
bilateral distension of abdomen "’ Fluid accumulation
occurs over a period of 5 to 20 days in late gestation and

is always giving suspicion for twin/triplet pregnancy ™

*Corresponding Author:
Ankit Ahuja,

An 8 years old Murrah buffalo in its 5" party was presented with the history
of 9 month of gestation and sudden bilateral abdominal distension since
last 25 days. Animal was 7 anorectic with pale mucus membrane and had
staggering gait. Per vaginum examination revealed closed cervix with intact
cervical seal. By transrectal palpation only the fluid in the uterus could
be palpable. Based on history and clinical examination findings, it was
diagnosed as hydroallantois. Parturition was induced using cloprostenol
and dexamethasone. Beside this an intracervical injection of closprostenol
was also given on 6 o’clock and 12 o’clock position (250 pg each) of
external os to hasten the cervical dilation. A dead bulldog calf was removed
with manual traction after 26 hours of initial treatment. It was concluded
that the cloprostenol and dexamethasone are effective for the induction of
parturition in animals suffering from hydroallantois provided fluid from the
allantoic sac is removed slowly.

The normal quantity of allantoic fluid is approximately
20 litres however in case of hydroallantois it can rise
up to 150-260 litres ™. Hydroallantois contributes to
about 80-90% of the total gestational hydropsies ™.
Drost ' has linked hydroallantois to aberrant placentome
function as a result of the formation of adventitious
placentation. Caruncles of one of the horns are usually
implicated and become non-functional in this condition,
which then affects the functioning of the remainder of

the placentomes, resulting in larger and hypertrophied
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placentomes ' Hypertrophied placentomes have
proliferation and hyperplasia of cytotrophoblastic cells in
an attempt to bring more oxygen to compensate for the
deficient oxygen .

Usual treatment is by terminating the pregnancy using
prostaglandin (PGF,,) and corticosteroids * however the
sudden removal of allantoic fluid is avoided to prevent
hypovolemic shock ). Slow and gradual removal of
allantoic fluid may be an alternative method to avoid
hypovolemic shock to the dam "”. Slow and gradual
draining of allantoic fluid via trans-cervical allantocentesis
along with bilateral jugular fluid administration is done to
prevent hypovolemic shock in dam ",

2. Case History and Observations

An 8 years old Murrah buffalo in its 5" party was
presented to the Department of Veterinary Gynaecology
and Obstetrics, DGCN COVAS, Palampur with the history
of 9 month of gestation and sudden bilateral abdominal
distension (Figure 1) since last 25 days. The buffalo was
anorectic with pale and tacky mucus membrane and had
staggering gait. Animal was not showing any sign of
parturition. General physical examination revealed the
buffalo to be dyspnoeic and dehydrated. By transrectal
palpation only fluid along with the fremitus could be
palpated. Per vaginum examination revealed closed cervix
with intact cervical seal. Transrectal ultrasonography was
done using 5 MHz frequency transducer which revealed
only anechoic foetal fluids but fetus or placentomes could
not be visualized. On the basis of above observations, it
was concluded to be a case of hydroallantois.

Figure 1. Bilateral abdominal distension

Figure 2. Bulldog calf

Figure 3. Compensatory caruncular hypertrophy

3. Treatment and Discussion

Parturition was induced in the buffalo using prostag-
landin F,, (Inj. Cloprostenol 500 pg -2 mL; I/M) and
corticosteroids (Inj. Dexamethasone- 10 mL: I/M).
Besides this an intracervical injection of prostaglandin F,,
was also given 1 mL each on the 12 o’clock and 6 o’clock
position of external os. Parenteral administration of NS
(8 L; I/V), Intalyte (1 L; I/V), DNS (1 L; I/V), Metrogyl
(1 L; I/V) along with antibiotic (Inj. Intamox-4.5 g; /M),
multivitamins (Inj Tribivet-20 mL; I/M) and haemostats
(Inj. Texableed-15 mL; I/M) was done. After 6 hours
of induction, per vaginum examination revealed dilated
external os (4 fingers) with internal os only 1 finger
open. To prevent the animal from hypovolemic shock
animal was treated the next day with the same supportive
therapy as mentioned before. After 16 hours of parturition
induction, internal os was 3 fingers open hence cervical
massage was opted using warm solution of 2% carboxy
methyl cellulose for 10 minutes "', The message was
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repeated for three times. After 26 hours of induction,
cervix was fully dilated and allantoic sac was palpable per
vaginally. Since the buffalo started straining so in order
to avoid bursting of allantoic sac and its rigorous voiding,
it was manually ruptured by creating small aperture with
finger for slow evacuation of the fluid. Approximately
70% of the allantoic fluid is drained by the animal itself
by straining while in order to drain the remaining fluid and
to catch hold the foetus, the abdomen was pushed dorsally
using a wooden plank. About 150 litres of amber coloured
frothy fluid was removed from the uterus. After draining
the fluid, fetus limb was palpable. Additionally, owing
to faulty drainage of allantoic fluid multiple trabecular
strands were present inside the uterus. Genesis of these
strands is either fibrinous or foetal excretory precipitates
or it can be an admixture of both. An underdeveloped,
bull dog calf in posterior presentation was removed
by applying manual traction. Post-delivery, parenteral
administration of NS (8 L; I/V), Intalyte (1 L; I/V), DNS
(1 L; I/V), Metrogyl (1 L; I/V) along with antibiotic (Inj.
Intamox-4.5 g; /M), multivitamins (Inj Tribivet-20 mL;
I/M) and haemostats (Inj. Texableed-15 mL; I/M) was
done. Buffalo showed respiratory distress hence to counter
the distress and stabilize the buffalo Inj. Nikethamide
(20 mL; I/V) and Inj. Dexamethasone (8 mL; I/V) were
administered. Inspite of efforts the buffalo died after 14
hours post-delivery.

In present case the fetus extracted was a bull dog calf
with chondrodysplasia. Post-delivery foetus measure-
ments were listed in Table 1. Grossly, the placenta
was also malformed as evinced by non-homogenous
structural variation in caruncles suggestive of caruncular
hypertrophy. Occurrence of chondrodysplasia is a very
rare condition that too if it occurs in concordance with
hydroallantois "*. Chondrodysplasia is the disturbance
of endochondral ossification leading to disordered
bone development """, Hydroallantois is associated
with abnormal functioning of placentomes due to
development of adventitious placentation "', Two major
suggested etiologic pathologies that contribute towards
hydroallantois are increased production of fluid or
decreased trans-placental absorption . Additionally,
chorionic arterial thrombosis and fibrinoid necrosis of
blood vessel can also be regarded as the etiology behind
improper placental function "*'. In the present case,
the placenta was also diseased showing compensatory
carunclar hypertrophy.

It was concluded that the cloprostenol and dexamethasone
are effective for the induction of parturition in animals
suffering from hydroallantois provided fluid from the
allantoic sac is removed slowly. However the occurrence

of foetal defects requires more inputs for confirmation.

Table 1. Post-delivery foetal body measurements

S. No. Characteristics Length/Weight
1. Foetus weight 7.4 kg
2. Crown rump length 10.4 cm
3. Bi-parietal head diameter 13 cm
4. Poll-nostril length 13.5cm
5. Length of fore limb 14 cm
6. Length of hind limb 7.8 cm
7. Fetal length 26 cm
8. Chest girth 51 cm
References

[1] Kapadiya, P.S., Parikh, S.S., Chauhan, P.M., Sutaria,
T.V., Nakhasi, H.C., 2018. Management of hydroal-
lantois in a Jaffrabadi buffalo: A case report. Journal
of Pharmacognosy and Phytochemistry SP1. pp.
1534-1536.

[2] Kumar, P., Sharma, A., Singh, M., Kumar, N., 2018.
Hydrallantois in buffaloes. Buffalo Bulletin (Ju-
ly-September 2018). 37(3).

[3] Aftab, M.J. Hydropsy. Pak Dairy Info. Pakistan’s Ist
online dairy farming guide.

[4] Youngquist, R.S., Threlfall, W.R., 2007. Current
Therapy in Large Animal. Theriogenology. 2nd Eds.,
Saunders Elsevier, St. Louis, Missouri.

[5] Drost, M., 2007. Complication during gestation in
the cow. Theriogenology. 68, 487.

[6] Srinivas, M., Sreenu, M., 2006. Hydroallantois with
foetal ascites in a Buffalo. Indian Veterinary Journal.
83(12), 1342-1343.

[7] Zaher, H., Swelum, A., Eidaroos, A.S., Labib, F.,
2017. The nitric oxide serum level and combined
utero-placental thickness in buffalo (Bubalus bubalis)
affected by pregnancy pathology. Theriogenology.
88(2), 118-123.

[8] Manokaran, S., Napolean, R.E., Palanisamy, M., Sel-
varaju, M., Prakash, S., 2016. Clinical management
of Hydrallantois in a cow using transcervical allanto-
centesis method: A case report. International journal
of Science, Environment and Technology. 5(4), 1888-
1892.

[9] Peiro, J.R., Borges, A.S., Yanaka, R., 2007. Hydral-
lantois in a ewe (case report). ARS Veterinaria, Ja-
boticabal. 23, 116-119.

[10] Noakes, D.E., Parkinson, T.J., England, G.C.W.,
2009. Veterinary Reproduction and Obstetrics. 9" ed.,
Saunders Elsevier, China. pp. 141-142.

[11] Singhal, S., Ahuja, A K., Singh, N., Singh, N., Gan-
dotra, V.K., Singh, P., 2018. Trans cervical allanto-
centesis for management of hydroallantois in murrah



Journal of Advances in International Veterinary Research | Volume 04 | Issue 01 | June 2022

buffalo: a case report. Haryana Vet. 57(2), 245-246. with sodium carboxy methyl cellulose for achieving

[12] Noakes, D.E., Parkinson, T.J., England, G.C.W., complete cervical dilatation in successfully detorted
2001. Arthur's Veterinary Reproduction and Obstet- uterine torsion affected buffaloes. Indian Journal of
rics. 8th Edn., Harcourt Private Limited, New Delhi, Animal Sciences. 79(1), 26-29

India. pp. 868.
[13] Gentele, A., Testoni, S., 2006. Inherited disorders of
cattle. A selected review. 121 Slovenian Vet. Res. 43,

[15] Ahuja, A.K., Sharma, D., Singh, A., Singh, N.D.,
Singh, P., 2020. Chorionic arterial thrombosis and

17-29. caruncular hyperplasia -possible etiology behind
[14] Honparkhe’ M., Ghuman, S.P.S., Kumar, A., Gupta, hydroallantois in Bubalis bubalis (Water Buffalo).
K., Sood, N.K., Ahuja, C.S., 2009. Cervical massage Buffalo bulletin (under publication).



Journal of Advances in International Veterinary Research | Volume 04 | Issue 01 | June 2022

BILINGUAL Journal of Advances in International Veterinary Research

PUBLISHINGCO .o .. . . .
- https://0js.bilpublishing.com/index.php/jaivr

REVIEW
An Insight into Different Strategies for Control and Prophylaxis of

Fasciolosis: A Review

Hafiz Muhammad Rizwan'~ Muhammad Sohail Sajid> Haider Abbas' Sadia Ghazanfer’

Mamoona Arshad’

1. Section of Parasitology, Department of Pathobiology, KBCMA College of Veterinary and Animal Sciences,
Narowal, Sub-campus UVAS, Lahore, Pakistan

2. Department of Parasitology, University of Agriculture Faisalabad, Pakistan

3. Department of Epidemiology and Public Health, University of Veterinary and Animal Sciences, Lahore, Pakistan

ARTICLE INFO ABSTRACT
Article history Fasciolosis is one of the important diseases of livestock and has zoonotic
Received: 26 April 2022 importance. Fasciolosis can cause huge economic losses due to decrease

in milk and meat production, decreased feed conversion ratio, and cost of

Accepted: 27 June 2022 treatment. Treatment and prophylaxis strategies for Fasciola infection are

Published Online: 30 June 2022 formed based on epidemiological data. The control of Fasciola infection

can be attained by treating the animals with active anthelmintics. The
Keywords: use of different combinations of anthelmintics with a possible rotation is
Fasciolosis more effective against immature as well as adult flukes. Control of the

intermediate host (snail) is vital for the reduction of fasciolosis. Due to
Control the rapid growth of snails, the eradication is quite difficult in waterlogged
Chemotherapy and marshy areas. The use of different grazing methods and treatment of
Grazing management grazing areas can also help to control fasciolosis. A variety of antigens

generated by Fasciola spp. have been shown to protect against liver fluke
infection. The crude antigens, excretory/secretory, and refined antigens and
their combination can be used as prophylactic treatment for the control of
fasciolosis. The use of any of the single or combination of these methods
can be very effective for the control of fasciolosis.

Prophylactic treatment

1. Introduction fasciolosis is transmitted through food and drinking
water. Fasciolosis is prevalent all around the world and is

Fasciolosis is a zoonotic disease caused by the species  reported more frequently in the tropics !, Treatment and
of the genus Fasciola belonging to Platyhelminthes,  prophylaxis strategies for Fasciola infection are formed
Digenea, and Fasciolidae. In animals and humans, based on epidemiological data. The effective treatment
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of fasciolosis during the prepatent period will be helpful
in reducing the Fasciola infection. It also helps to reduce
pasture contamination to a very low level and requires
treatments less frequently for a considerable time .
The successful control of fasciolosis can be achieved,
by treating the animals with effective anthelmintic drugs
or their combinations with a possible rotation against
both immature and adult flukes *). Grazing management
like rotational grazing and treatment of grazing areas
(biological and chemical) can also be effective for the
control of fasciolosis. The use of a combination of
flukicide along with the control of snails, proper sanitation
practices, and environmental manipulation is thought to
be more efficacious.

The efficient control of mortality in fasciolosis can
be ensured by the early diagnosis of the disease. The
control of infection at the early stage by administration
of effective anthelmintic can reduce the pathogenesis .
Traditional diagnostic methods are not very sensitive
and sometimes give false-negative results. Such kinds
of results can lead towards the production losses and
even mortality of animals. To overcome the limitation of
traditional methods, various molecular techniques have
been developed which are more sensitive. For the control
and prevention of fasciolosis, a variety of methods are
available, and this review highlights the possible methods.

2. Epidemiology and Financial Loss due to
Fasciolosis

Fasciolosis is prevalent in various parts of Asia, including
the Middle East (Pakistan, Nepal, Iran, Turkey, Vietnam, Iraq,
Russia, Thailand, Bangladesh, China, Japan, Korea, Saudi
Arabia, Cambodia, and the Philippines). In Bangladesh, the
prevalence of fasciolosis in cattle has been reported about
14.28 percent to 21.54 percent . The higher prevalence
of the parasite may be associated with high rainfall, as
moist environments are best for snail reproduction and
survival ', The overall prevalence of these helminths was
estimated to be 28.5 percent in a research done on sheep in
China, and the greater prevalence suggested the need for
better managemental practices "', In India, varying figures
have been recorded for sheep (2.78%~8.98%), goats
(2.35%~15%), cattle (10.79%), and buffaloes (10.79%) .
The increasing incidence of fasciolosis may be attributed
to good weather for snail populations, the availability of
well-irrigated, low-lying marshy ground, and pastures
beside water bodies that are appropriate for intermediate
host reproduction . In Europe, 11 countries (UK, Ireland,
France, Portugal, Spain, Switzerland, Italy, Netherland,
Germany, and Poland) have revealed fasciolosis prevalence,

with cattle (0.12 percent~86.0 percent) having the highest
prevalence and goats (0.0 percent~0.8 percent) having the
lowest. In bovines, covered regions by meadows and wet
environments and the density of big lakes are connected
with fasciolosis risk. This helminthic infection has been
found in 48 percent of England’s cow herds "' The high
frequency of fasciolosis is linked with summer rains and
sheep migrations in endemic fluke areas. The seasonal
occurrence has been observed as high as 57.10 percent in
Germany """,

Iraq suffered a financial loss of US$ 8801.69/year as a
result of the condemnation of contaminated animal parts .
The overall economic loss in Turkey due to fasciolosis
was assessed to be US$ 63.03 based on the company’s
wholesale rates !"*). The average yearly cost of liver
condemnation in Saudi Arabia has been reported to be
US$ 0.2 million ", In 2001, the Kingdom of Cambodia
suffered a loss of about 17.02 million US dollars due to
fasciolosis in cattle and buffaloes '”. In Bangladesh, the
financial losses owing to liver condemnation were US$
2374.9/year ", The median financial loss owing to bovine
fasciolosis in Switzerland has been estimated at over 52
million dollars due to lower milk supply and fertility,
with low costs due to reduced meat production and liver
condemnation ",

3. Control of Snails

Control of the intermediate host (snail) is vital for
the reduction of fasciolosis. Due to the rapid growth of
snails, the eradication is quite difficult in waterlogged
and marshy areas. The snail poisons come in a variety
of forms, but they require greater attention and accuracy
in their application. Different molluscicides are used for
snails’ control and some of them are more effective, such
as the combination of molluscicides such as a pyrethriod
(Deltamethrin), N-octyl bicycloheptene dicarboximide,
sodium pentachlorophenate, niclosamide, pyrethroids,
N-tritylmorpholine, and thiodicarb """, It has been reported
that molluscicides’ properties come from the different
plant extracts like leema toxins or endod that are obtained
from the fruits of the shrub, Phytolacca dodecandr ™.
Lemma toxins or “Endod” were shown to be quite
effective for the control of Lymnaea (L.) truncatula, L.
natalensis, and Fasciola transmitting snails.

However, due to their poisonous nature to the enviro-
nment, many ecosystems are topographically unfavorable
for the application of molluscicides, making them
difficult to apply properly. Because they are not species-
specific and may eliminate all types of snails, which are
of great value as food in certain communities. Moreover,
the frequent application and collaboration between
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adjoining properties are essential for successful cover "

Different compounds used as molluscicides for the
control of trematode infection and their possible risks are
given in Table 1. Other beneficial approaches to control
fasciolosis include snails’ biological control and fencing

of the waterlogged region to prevent infected snails from

M1 Other than chemical

direct contact with final hosts
compounds, a variety of medicinal plants have been used

as molluscicides around the world (Table 2).

Table 1. Different compounds used as molluscicides for the control of trematode infection and their possible risks

Compound Risks Formulation
Lime and copper sulfate combination; it causes an acute but moderate oral
Bordeaux Mixture poisonousness risk. Harmful to aquatic life, fish and invertebrates. Brush a Bordeaux Spray, Dust

combination onto tree trunks to prevent snails; one treatment should continue for a year.

Boric Acid

Different borates as well as boric acid occur normally in the eating regimen and
have somewhat low but acute toxicity. Through the skin they remain unabsorbed;
nonetheless, ingestion of modest quantities of boric acid consistently more than several
months has been displayed to decrease sperm count in lab creatures. Borates are
harmful to plants.

Bait pellets, Dust, Granules

Diatomaceous Earth

When breathed in it causes lung disturbance. In occupational settings lung cancer is
caused by prolonged exposure to diatomaceous earth dust.

Dust

Low but acute poisonousness to wildlife, pets and people. Pets that eat lure might get

Tron Phosphate Granules, Bait pellets
an upset stomach.
Poisonous to the nervous system of bees, pets and humans. The EPA named it as a
Carbaryl cancer-causing agent. To increase the poisonousness of metaldehyde bait, carbaryl is Bait Pellets
frequently added into it. Profoundly poisonous to beneficial bugs and bees.
For humans, metaldehyde is a cause of moderate but acute oral toxicity. It is also .
. . R . Dust, Bait Pellets, Spray,
Metaldehyde poisonous to birds, canines and felines. Pelleted lures can be a reason of non-target Granules
poisoning in wildlife and pets. ’
. Moderate acute 1nha.lat1.0n toxicity and hlgh but acute orgl t0x1c.1ty.vl\/.leth100arb is highly Bait Pellets, Granules,
Methiocarb harmful to beneficial insects, bees and birds. For aquatic species it is also profoundly Powder
toxic.
To expand the quantity of pests controlled, sinosad is frequently added to iron
phosphate bait.
Spinosad It causes a low intense poisonousness hazard to people and isn’t probably going Bait pellets

to cause cancer or other prolonged illness. No prolonged experiments have been
conducted. Moderately harmful to beneficial bugs, fish and aquatic invertebrates.

Table 2. Medicinal plants used as molluscicides against different species of snail around the world

Molluscicide Species of Snail Country Lethal Concentration References
Citrullus colocynthis Galba truncatula Tunisia LC,=12.6 mg/L 20
Euphorbia splendens Lymnaea columella Brazil LCy=1.51 mg/L 21

Atriplex stylosa Biomphalaria alexandrina Egypt LCy=180 ppm 22
Atriplex stylosa Bulinus truncates Egypt LCy=167 ppm 22
Atriplex stylosa Lymnaea cailliaudi Egypt LCy=162 ppm 22

Agave ferox Biomphalaria alexandrina Egypt LCy=192 ppm 22

Agave ferox Bulinus truncates Egypt LCy=185 ppm 22

Agave ferox Lymnaea cailliaudi Egypt LCy=179 ppm 22
Alternentherase ssilis Bulinus globosus NA LC4,=40.42 ppm 23
Balanites aegyptiaca Biomphalaria pfeifferi Saudia Arabia LC4=56.23 ppm 24

Caesalpiniapulc herrima Biomphalaria pfeifferi NA LC,=614.8 ppm 25
Calotropis procera Monacha cantiana Saudia Arabia LCs=34.35 mg/L 26
Calotropis procera Bulinus truncatus Sudan LCs=619 ppm 27

Jatropha curcas Ampullaria gigas China LCs=50 ppm 28
Jatropha curcas Schistosoma haematobium Germany LC,0=25 ppm 29
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4. Chemotherapeutic Control of Fasciola Spp.

Flukicide is particularly successful in controlling
most trematode infections when used strategically "\
Triclabendazole (TCBZ) is very efficacious against all
stages of flukes e.g., adults as well as the parenchymal
stages of Fasciola spp. The most used drugs for fasciolosis
include diamphentide, rafoxanide, nitroxynil, brotanide,
and closantel. Chemotherapy helps in the reduction of
infection severity and prevalence, as indicated by fecal
egg counts B,

The efficacy of closantel (a salicylanilide antiparasitic
compound) in goats with naturally-acquired fasciolosis
was determined, which elicited 80.3%, 97.8%, and 92.7%
efficacy at the second, third- and fourth week, respectively.
A comparative study of ethnoveterinary plant extracts viz.

Caesalpinia crista, Fumaria parviflora, Saussurea lappa,

and Nigella sativa with triclabendazole was conducted.
The extracts of Fumaria parviflora and triclabendazole
were most effective as compared to the Caesalpinia crista
and Nigella sativa, however, the Saussurea lappa showed
low flukicidal activity in comparison to plant extracts "\
The result of the study determined the efficacy of different
drugs like oxyclozanide, rafoxanide, and triclabendazole,
and showed that the treatment with oxyclozanide in
animals presented a maximum reduction of EPG as
compared to the treatment of animals with triclabendazole
and rafoxanide ™', The percentage efficacy of various
drugs used to control fasciolosis around the world is given
in Table 3.

5. Management of Grazing Environment

Pasture rotations have been used in various parts of the
world for the last four decades for the production of goats

Table 3. The percentage efficacy of various drugs used to control fasciolosis around the world

Drug City Country Animal % Efficacy References
Oxfendazole Sargodha Pakistan Sheep 72.85% 4
Oxyclozanide Sargodha Pakistan Sheep 80.40% 4
Triclabendazole Sargodha Pakistan Sheep 83% 4
Levamesole Sargodha Pakistan Sheep 74.32% 4
Triclabendazole (Flukare C) Gippsland Australia Cattle 0% 34
Clorsulon (Virbamec) Gippsland Australia Cattle 100% 34
Oxyclozanide (Nilzan) Gippsland Australia Cattle 100% 34
Albendazole NA Sweden Sheep 67% 35
Triclabendazole NA Sweden Sheep 97%-100% 35
Nitroxynil Iringa/Arumeru Tanzania Cattle 100% 36
Triclabendazole Iringa/Arumeru Tanzania Cattle 100% 36
Oxyclozanide Iringa/Arumeru Tanzania Cattle 96.7%-100% 37
Oxyclozanide NA Sudan Sheep 86% 38
Triclabendazole Chad lake Chad Cattle 98% 39
Triclabendazole Cajamarca Peru Cattle 31% 40
Triclabendazole Cajamarca Peru Sheep 25% 40
Closantel NA Netherlands Cattle 100% 41
Nitroxynil Patagonia Argentina Cattle 100% 42
Triclabendazole Patagonia Argentina Cattle 18% 42
Closantel Patagonia Argentina Cattle 100% 42
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and proper grazing management. This process is very
helpful to minimize the spread of helminth infection. The
dose of an effective anthelmintic and the movement of
animals to a less contaminated pasture was found to be a
good strategy for the control of helminths infection .

The grazing management was also done by alternate
hosts, cropping and aftermaths, clean grazing, and
rotational grazing for the control of helminths infection.
Grazing management without anthelmintics treatment
is very effective during defined circumstances however,
grazing management with anthelmintics treatment requires
some care for sufficient refugia, if treated animals and
pasture have some unexposed worms, then there can be a
strong selection for drug resistance **),

Predatory fungi, e.g., Duddingtonia flagrans have also
been used as an alternative approach to the management of
pasture for the control of free-living parasite populations “*".
Under optimum conditions (fungal growth and larval
development occurring at the same time), a great
reduction in the larval population was observed by using
this approach.

Snail-borne helminth and water-borne infections can be
controlled by applying different techniques like providing
clean water supplies and proper sewage systems and
control of draining swamps. However, chemotherapy is
cheaper than all the above control methods of helminths

infections ™.

6. Immunological Control

A variety of antigens generated by Fasciola spp. have
been shown to protect against liver fluke infection. These
antigens can also be used for the detection of fasciolosis *.
Effective vaccines have been developed using both crude
and refined antigens. These antigenic vaccinations aid in
the reduction of fluke loads as well as fluke proliferation.
As a result, both the number of eggs produced and
the liver disease were decreased, dramatically. Purified
glutathione S-transferase (GST) antigen is also being utilized
to produce the fasciolosis vaccine. Vaccination of young
ruminants with irradiated Fasciola spp. metacercariae
provided protection which ranged from 45% to 68% “*.

Antigenically varied components found in Fasciola
spp. are capable of activating host immunological responses.
These antigens have been used to explore the host’s immune
response and can be used as potential vaccine components.
Fasciola spp. produce many antigens which were already
used as protection against liver fluke infections. For the
development of the effective vaccine, crude and purified
antigens have already been used. And these antigenic
vaccines help to reduce the fluke growth and infection
rate and egg production, which ultimately reduces the

liver pathology by reducing the fluke’s growth. Purified
glutathione S-transferase (GST) antigen has been used as
a vaccine to control fasciolosis. After those effects have
been observed in vaccinated and non-vaccinated animals,
the infection rate was very low in the vaccinated animals.
Vaccinating young ruminants with irradiated F. gigantica
metacercaria provided 45% to 68% protection against the
parasite .

Irradiated metacercaria of F. hepatica protected ruminants
from F. hepatica. Glutathione-S transferase (GST) and
F. gigantica cathepsin L were shown to be ineffective in
protecting cattle from F gigantica infection °”. These
proteins were protective against F. hepatica with the
vaccinated cattle, sheep, and goats showing a greater
level of protection °". The fact that animals responded
differently to immunization with GST, cathepsin L, and
FABP from F. gigantica and F. hepatica showed that the
parasite-host-parasite interactions are different.

Antigenically varied components found in Fasciola
spp. are capable of activating host immunological
responses. These antigens have been used to explore the
host’s immune responses as well as potential vaccine
components. Somatic antigens and ES Ag are examples of
these antigens "

It is necessary to produce and purify recombinant cathepsin
protease that mimics the levels of immunogenicity generated
by natural protease. The generation of physiologically active,
native-like recombinant cathepsin protein can be achieved
by expressing cathepsin B and L in yeast *’. Recombinant
cathepsin L obtained in Pichia (P) pastoris was utilized
as a vaccine in sheep and goats, resulting in 35% to 45%
protection and a 50% anti-fecundity effect. Baculovirus
and Saccharomyces (S.) cerevisiae were used to produce
recombinant procathepsin L3. In rats, baculovirus-encoded
protease provided 52% protection, whereas yeast-encoded
protease provided no meaningful protection °”. Intranasal
vaccination of large ruminants with recombinant cathepsin
W cysteine protease elicited 54 percent protection
against infection, whereas intranasal immunization of
small ruminants elicited 56.5 percent protection against
infection. Because native cathepsin B from immature
liver flukes is only produced in trace levels, conducting
vaccination trials is challenging. As a result, rats were
immunized with recombinant FhCatB. In vaccinated
animals, the yeast-produced protein was formed in either
Quil A or Freund’s adjuvant and generated IgG antibody
titers of 106 and 105, respectively ", The percentage
efficacy of various antigens used as immunoprophylaxis
for the control of fasciolosis is given in Table 4.
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Table 4. The percentage efficacy of various antigens used as immunoprophylaxis for the control of fasciolosis

Antigens Parasites Country Animal % Efficacy References
FhCL1 F hepatica Denmark Goat 38.70% 53
FhCL1 E hepatica Spain Sheep 0% 54
FhCL1 E hepatica Spain Goat 0% 55
FhPrx E hepatica Spain Goat 33.10% 56
FhLAP F. hepatica Uruguay Rabbit 78% 57
FhLAP E hepatica Uruguay Sheep 83.80% 58
FhCL1 F. hepatica Ireland cattle 47% 59

FABP(Fh12) E hepatica Spain Sheep 42.00% 60
FABP + GST F. gigantica India Buffalo 35% 61
rPrx E hepatica Spain Goat 0.00% 53

rPrx F. gigantica India Buffalo 0% 62

rPrx E hepatica Spain Goat 0.00% 56
RHbF2 F. hepatica Belgium cattle 0% 63
rLAP F. gigantica India Buffalo 0.00% 62
rLAP F. hepatica Uruguay Sheep 49%-86% 58
CatL1 Mimotopes E hepatica NA Goat 46%-79% 64
CatL1 Mimotopes F. hepatica Mexico Sheep 51% 64
rCatL 1 E hepatica Spain Goat 0% 55
rCatL1 F. hepatica Spain Goat 0% 53
rCatL 1 E hepatica Ireland cattle 48% 59
Sm14 Peptide F. hepatica Spain Goat 0% 65
rFABP F. gigantica India Buffalo 0% 61

7. Conclusions

Fasciolosis is one of the important diseases of livestock
and has zoonotic importance. Fasciolosis can cause
huge economic losses due to decreases in milk and meat
production, decreased feed conversion ratio, and cost
of treatment. For the control of death and to improve
the production of animals, it is necessary to control the
infection. Early detection of fasciolosis, treatment of
animals with the best anthelmintics, strategic control of
the intermediate host, effective use of grazing methods,
and use of different antigens as a prophylactic treatment
are the best strategies to control the disease. The use of
chemical compounds without their proper knowledge and
dose rate to control the intermediate host and immature
and adult flukes can lead to the development of resistance.
The use of the same compound, again and again, can
also be responsible for the development of resistant
worms. To avoid the development of resistant worms, the
strategic use of chemical compounds is very crucial. The
development of an effective vaccine to control fasciolosis
is necessary to stop infection and production losses.
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