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Response of Fasciola free and infected buffaloes to CIDR OvSynch treatment during summer season with
emphasis on sex hormone and biochemical changes
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Abstract: Improvement of buffalo fertility during summer season was our goal. One hundred and sixty three
buffalo-cows were examined for parasitic infection using coprological and serological methods. All animals were
subjected to gynecological examination, through rectal palpation and using ultra sonic examination to detect the
ovarian and genital tract condition. Thirty one non-pregnant buffalo-cows (18 healthy and 13 infected) were selected
for treatment with CIDR OvSynch protocol. Blood samples were collected from animals before, during and after
treatments. Serum samples were assayed for estradiol and progesterone using RIA technique. GPT,GOT, ALP, total
and direct bilirubin, T. protein and glucose were measured . The percentage of infected buffaloes in the herd was
25.77% (42/163 animal), the prevalence of Fasciola Spp. infection among buffaloes was 6.75%. In Fasciola
infected buffaloes, estradiol levels were decreased and progesterone concentration was increased significantly
(p<0.05). Treatment with CIDR OvSynch protocol, elevated significantly both estradiol and progesterone levels in
infected animals than healthy one, elevated direct bilirubin and total protein and decreased significantly ALP and
glucose in infected animals. CIDR OvSynch regimen increased the pregnancy rate in both healthy (55.6%) and
infected (30.8%) buffaloes. It is concluded that infection with Fasciola had adverse effects on some sex hormone
and liver enzymes imbalance and animal fertility represented in decreasing response to synchronizing agents and
lowering pregnancy rate.Treatment with CIDR OvSynch protocol improved buffalo fertility and resumed ovarian
activity of buffaloes during summer season.
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synchronization protocols could be that buffalo
cows have a higher degree of variability in the
interval from the pre ovulatory LH surge to
ovulation than bovine cows in both naturally and
hormonally induced ovulations (Barkawi et al.,
1993; De Rensis and Lopez, 2007). One of the
most prominent reasons for decreasing fertility rate
in buffaloes is the heat stress and parasitic
infestation. Buffaloes such are suffering from
parasitic infestation which causes high economic
losses. The economic losses consisted of costs of
anthelmintics, drenches, labor, and losses in
production due to mortality, reduction in meat,
milk and wool production, reduction in growth
rate, fertility and draught power (Mendes et al.,
2008). Fasciola Spp. could affect the reproductive
performance of farm animals through impaired
growth rate of young stocks, increased puberty age
of heifers and prolonged estrus intervals in mature
animals (Ahmed et al., 2006). It was found that

1. Introduction:
Estrous synchronization and A.I. are tools
that enhance reproductive management in cattle
and buffaloes and allows for more cows to become
pregnant early in the breeding season. Moreover
estrous synchronization improves uniformity of a
calf crop (Dziuk and Bellows, 1983). Recently, it
is important that effective estrous synchronization
protocols are developed in order to increase the use
of A.I. In addition, estrous synchronization
protocols should be designed to reduce time and
labor inputs by limiting cattle handlings and
reducing or eliminating estrus detection (Larson et
al., 2006). The application of Al is made difficult
in buffaloes undergoing spontaneous estrus and
ovulation due to the relatively low expression of
estrous behavior, variable duration of estrus from 4
to 64 h, and difficulty in predicting the time of
ovulation (Ohashi, 1994; Seren et al., 1995).
Moreover, there is one reason for variable
responses between cattle and buffalo to estrous
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Health, Germany); at day 7, CIDR®(EAZIBREEDTM, contain progesterone, 1.38 grams per
EAZI-BREED CIDR cattle insert, Pharmacia &
Upjohn Company Kalamazoo, Michigan 49001,
USA) was inserted in the vagina(remained in the
vagina for 10 days) and injected in the same day with
2 ml Receptal®(gonadotropin releasing hormone –
GnRH-, each ml contains 0.0042 mg buserelin
acetate equivalent to 0.004 mg buserelin, 10mg
benzyl alcohol (Intervet International B.V. Boxmeer,
Holland) ; at day 17 CIDR was removed, with
injection of second dose of Estrumate® (PGF2α), and
at day 19, 2.5 ml Receptal® (GnRH) was injected
I.M., followed by A.I. after 24 hours post GnRH
injection.
Pregnancy was diagnosed by rectal
palpation at 45- 60 days or 25 days by sonar,
post A.I. for the inseminated buffaloes.
Blood sampling at days 0, 2, 7, 10, 11,
14, 16, 19, 21, 28, 35 and 45 from treatment
initiation for measuring some hormonal
(Estradiol and Progesterone) and some
biochemical parameters such as GPT, GOT,
ALP, total and direct bilirubin, total protein and
glucose.

58.4% of repeat breeder cows were seropositive to
F. hepatica (Simsek et al., 2007).
The main purpose of this study was to
improve the reproductive performance of buffalocows during summer season and resume ovarian
cyclicity through administration of synchronizing
hormones (CIDR plus OvSynch protocol)in healthy
and Fasciola infected buffaloes and to study the
changes in some sex hormones and some
biochemical parameters of animal sera.
2. Material and Methods
1-Animals:
The study was carried on 163 buffalo-cows
maintained at private sectors and farms , Beni Suef
Governorate, Upper Egypt. The experimental animals
included heifers (1.8 -2 years), primiparous and
multiparous buffalo-cows (3-8 years old) and were
reared under a correct management system including
feeding, housing, recording system and veterinary
medical care. The study was carried out during
summer season (June-September).
2-Experimental Design:
All animals were examined for parasitic
infection via fecal and serological examination.
Further selection of control and infected animals had
been performed. Then, animals were subjected to
gynecological examination, through rectal palpation
and using ultrasonic examination to detect the ovarian
and genital tract condition. Only non-pregnant
buffalo-cows were used for stimulation of ovarian
activity and5 synchronization of estrus using CIDR
plus OvSynch protocol.

Diagnosis of the parasite:
a- Coprological diagnosis: Faecal samples were
collected and examined for parasites by both Fluke
finder technique (Welch et al., 1987) and
Concentration flotation technique (Soulsby, 1982).
b- Serological diagnosis: Blood samples were
obtained and sera were separated and kept under -200C
until used for assay. The Excretory/Secretory (ES)
antigen products were prepared according to RiverMarrero et al. (1988). Then, the protein content of
different antigenic extracts was measured using
modified Lowry's method (Lowry et al., 1951).
Finally, the Enzyme Linked Immunosorbent Assay
(ELISA) was carried out as described by (Oldham,
1983).

Detection of ovarian activity and pregnancy in
buffalo-cows:
All animals were subjected to gynecological
examination through rectal palpation and using
ultrasonic examination(An endorectal linear array 68MHz transducer -Scanner 240, Pie Medical, the
Netherlands), to detect the ovarian and genital tract
condition.

Hormonal Assay:
Blood samples were collected from all
buffalo-cows (Fasciola infected and free) before,
during and post treatments (up to 45 days). Sera were
separated and used for hormonal tests. The
concentrations of Estradiol, Coat-A-Count Estradiol
(PITKE2-8), and Progesterone, Coat-A-Count
Progesterone (PITKPG-7), were determined by RadioImmunoassay kits obtained from Siemens Medical
Solutions Diagnosis, USA according to Batzer (1980)
and Bauman (1981), respectively and read by γCounter.

Synchronization of estrus:
Thirty one non-pregnant buffalo-cows were
used for estrus synchronization using CIDROvSynch protocol (GPG) according to Bicalho et
al. (2007).
Summary of the experimental procedure
is shown in Diagram (1): At day (0) buffaloes
examined clinically per rectum, blood sampling and
injected intramuscularly with 2 ml Estrumate®
(PGF2α, synthetic prostaglandin), each ml contains
263 µg cloprostenol sodium BP-vet.- equivalent to
250 µg cloprostenol (Schering Plough, Essex Animal
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The concentrations of serum GPT(AST) &
GOT(ALT), Bilirubin (Total & Direct), Protein
(Biuret Method), and Glucose were determined
according to Reitman and Frankel (1957), Walter
and Gerade (1970), Gornal et al. (1949) & Trinder
(1969) respectively by colorimetric methods using
reagent kits purchased from Biodiagnostic Co., Giza,
Egypt and measured by spectrophotometer.
The concentration of Alkaline Phosphatase
was measured using reagent kit obtained from
VitroScient Co., Hannover, Germany according to
Belfield and Goldberg (1971).

Parasitological examination
A-Coprological examination of all buffalo-cows in
the farm:
Fecal samples were collected from 163
female buffaloes having two different age groups,
heifers (n=31) and multiparous buffaloes (n=132), and
examined for internal parasites. The obtained results
revealed that the total number of infected buffaloes in
the herd was 42 animals (25.77%). As shown in table
(1), the prevalence of parasitic infection was 6.75%,
4.29%, 4.91% and 9.82% for Fasciola, Giardia,
Cryptosporidia and Eimeria Spp., respectively.
The percentage of infection was 22.58% in
younger animals (heifers) while, it was 26.5% in
multiparous animals. In heifers, the percentage of
infection was 6.45% and 16.13% for Fasciola and
Eimeria Spp., respectively. On the other hand, the
percentage of infection in multiparous animals was
6.82%, 5.3%, 6.06% and 8.33% for Fasciola, Giardia,
Cryptosporidia and Eimeria Spp., respectively (Table
1).

Statistical analysis:
Data of different buffalo groups were
analyzed for the means and standard deviations.
Significance of the results was evaluated using
Independent sample t-test, Analysis of variance
(ANOVA) and Duncan using Statistical Package for
Social Science (SPSS) computer programs (2002).
3. Results
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Diagram (1): CIDR OvSynch protocol in buffaloes

Table (1): Coprological examination of all buffalo-cows in the farm
Infected Buffaloes
Parasite
Heifers
Multiparous
Fasciola Spp.

2 (6.45%)

9 (6.82%)

11(6.75%)

0

7 (5.3%)

7 (4.29%)

0

8 (6.06%)

8 (4.91%)

5 (16.13%)

11 (8.33%)

16 (9.82%)

7
31
22.58%

35
132
26.5%

42
163
25.77%

Giardia Spp.
Cryptosporidium Spp.
Eimeria Spp.

Total

Total No. of infected animals
Total No. of examined animals
Percentage of infection
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Table (2): Comparison between fecal examination and ELISA technique for the detection of Fasciola
infection
Animals
Fecal examination
ELISA technique
Total number of examined animals
163
163
Number of Fasciola infected animals
11
23
Percentage of infection
6.75 %
14.11%
The levels and peaks of E2 and P4 not differ
significantly between animals that conceived or not
conceived after treatment in infected buffaloes, only
drop in P4 level at day 2(Figs. 12&13), or 25 days
(Fig. 11).
The overall mean of hormonal levels in fasciola free
and infected buffalo-cows are summarized in table
(3) and figure (14).
Estradiol: The estradiol level in the serum of
Fasciola free buffaloes and treated with CIDROvSynch regimen, varied from animal to another and
day to day according to the exogenous hormonal
treatments and to the stage of estrus cycle at the onset
of treatment. It averaged 39.61±8.23 pg/ml at the
onset of PGF2α injection and gradually increased to
reach the peak (62.79±32.59 pg/ml) at day 7, then
fluctuated along the estimation period (35 days) with
a mean of 38.76±3.96 pg/ml (Table 3 and Fig. 14).
While in buffalo-cows infected with Fasciola, it
averaged 28.42±8.64 pg/ml at the onset of PGF2α
injection, and reach a peak (106.22±37.68 pg/ml)16
days post treatment with a mean of 73.05±9.63 pg/ml,
which was differ significantly (p<0.05) than that in
healthy treated buffaloes.
Progesterone:
The concentration of serum progesterone was
averaged 3.05±1.29 and 3.95±0.93 ng/ml in healthy
and Fasciola infected animals, respectively. Then
declined to reach lowest value after 2 days in healthy
animals (0.43±0.09 ng/ml) and
after 7 days
(0.77±0.05 ng/ml) in infected animals. Another peak
of P4 was observed at day 11 from beginning of
treatments, it averaged 3.9±1.04 and 6.89±2.13 ng/ml
in healthy and infected treated animals, respectively.
The total average P4 level was significantly elevated
(p<0.05) in infected than in healthy buffaloes. It
averaged 2.54+0.58 in healthy and 4.84±0.93 ng/ml
in Fasciola infected buffaloes.
Some biochemical parameters:
-GPT(AST) levels: did not differ significantly
between healthy and infected buffaloes, it averaged
40.41±2.04 and 41.39±3.05 u/ml, respectively; while
GOT levels, were averaged 62.52±2.53 and 61.42
u/ml in the serum of healthy and infected buffaloes,
respectively.
-Alkaline phosphatase(ALP), was significantly
(p<0.05)decreased
in
infected
buffaloes
(117.86±11.18
u/ml)
than
healthy
group
(149.08±5.33).

B-Percentage of Fasciola infection using two
different diagnostic methods:
As shown in table (2), the total number of
Fasciola infected buffalo-cows examined by fecal
analysis was 11 animals (6.75%) whereas; the
incidence of infection had increased to 23 animals
(14.11%) using ELISA method.
Hormonal patterns:
Effect of OvSynch plus CIDR protocol on
Estradiol (E2) (pg/ml) and Progesterone (P4)
(ng/ml) levels in healthy and Fasciola infected
buffalo-cows serum:
In the present study, the experiments were carried out
during summer season (heat stress season). All
animals were randomly assigned for treatment with
CIDR OvSynch protocol. In this regimen, buffalocows were treated with prostaglandin F2α (PGF2α) at
day (0), 7 days later CIDR(progesterone releasing
device) was inserted and remained in the vagina for
10 days. GnRH was given in two doses the 1st dose at
the day of CIDR insertion, the second dose 48hrs post
CIDR removal. The pattern of estradiol and
progesterone levels and peaks greatly varied among
and between animals. Injection of PGF2α (day 0)
resulted in sudden decline in elevated P4 level (luteal
phase) as seen in figures (1-4). Progesterone started
to elevate significantly 4 days after PGF2α injection,
then declined but above normal value and started to
elevate post CIDR insertion in buffaloes numbers
(1057); (1087) and (1125), while in animal No. (987)
the level was fluctuated. A second peak of P4(Figs. 14) was recorded after 25 days( Figs. 1&2), or after 35
days (Figs 3&4) post initiation of treatments. These
animals conceived and became pregnant after
treatments.
With respect to the second group of buffalo-cows
(Figs. 5-8) in which animals received the same
regimen of treatment, but not conceived 45 days post
insemination, showed a decline in P4 level at days
28(Figs 7&8),or at day 35(Fig. 6), while it remained
elevated at day 30 (Fig.5) .
Estradiol peak and its amplitude varied from animal
to another depending on P4 level in a reverse
relationship, except in animal No. 1050(Fig. 6).
Buffalo-cows infected with fasciola(Figs. 9&10),
showed two peaks of P4 , while estradiol was elevated
post CIDR removal and injection of 2nd dose of
GnRH.
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-Total bilirubin, was elevated non-significantly in
infected (1.6+0.1 mg/dl) than in healthy buffaloes
(1.52+0.54mg/dl).
-Direct bilirubin was significantly (P<0.05) elevated
in infected (2.98+0.17 mg/dl) than in healthy
buffaloes (2.46±0.09mg/dl), while total bilirubin did
not significantly differ between healthy and infected
buffaloes.
Total protein was elevated non-significantly in
infected (6.73±0.24 g/dl) than healthy cows
(6.16±0.15g/dl).
Glucose: Decreased non-significantly (p<0.05) in
infected (44.03±4.3 mg/dl) than healthy buffaloes
(48.29±5.08 mg/dl).

using a PGF2α may cause lower progesterone
secretion and inhibited CL sensitivity to luteotropic
factors in cattle.
Serum progesterone concentration at days (23)
and (35) after initiation of regimen (1st PGF2α
injection) showed significant elevation (p<0.05)
particularly in pregnant buffaloes. Our data agree
with Gianluca et al. (2003) who found that,
progesterone level were elevated 10 days after AI in
81.1% of buffaloes treated with Ovsynch. Whereas,
in some individual animals P4 was decreased
specially in animals not conceived after treatments,
these findings may be attributed to low response of
animals to the treatment because the protocol was
applied during non breeding season (heat stress
season), these results can be explained in the light
of published reports of Razdan et al.(1981); Rao
and Pandey (1983); Kaur and Arora (1994) they
indicated
that,
from
an
endocrinological
perspective, summer anoestrus in buffalo is
characterized by low plasma
circulating
concentrations of pituitary and gonadal hormones .
The results of the present study in healthy and
infected buffaloes, treated with CIDR plus OvSynch
(GPG) protocol pointed to a high significant(p<0.05)
progesterone level after CIDR insertion compared to
its level before insertion in buffaloes, these findings
come in agreement with Chenault et al. (2003) who
mentioned that the progesterone released from the
CIDR inserted was sufficient to increase and
maintain a progesterone concentration in blood high
than 2.0 ng/ml in the absence of CL on the ovary
.We can attribute this elevation to releasing of
exogenous progesterone from CIDR to circulation
and decreased after removal of CIDR and injection
of PGF2α. These data are parallel to that achieved by
Perry et al. (2004) and Lamb et al. (2006), they
indicated that Progesterone concentrations were
shown to be rapidly increase blood concentrations
peak within 1h after CIDR insertion and decrease
rapidly to 0 from 12 to 24 h once the CIDR is
removed.
The total means of progesterone level in all
animals at three weeks after AI were 4.48±1.03 &
8.37±3.48 ng/ml in healthy and infected buffaloes,
respectively, the former results were nearly similar to
those recorded by Han et al. (2006) who found that
at 15 to 32 days after AI (based on pregnancy status
of dairy cows) was consistently higher in pregnant (>
4 ng/ml) than non-pregnant cows.
Concerning the exogenous sex hormones
pattern in buffaloes infected with Fasciola, this study
showed that there was a non-significant decrease in
estradiol concentrations in the infected(28.42+8.64
pg/ml) than the healthy group(39.61+18.23 pg/ml).
On the other hand, progesterone concentrations were

Effect of CIDR OvSynch protocol on pregnancy
rate:
As shown in table (5), the pregnancy rate in
healthy treated buffaloes was 55.6%, whereas, the
pregnancy rate obtained in case of Fasciola infected
buffaloes was 30.8%.
4. Discussion
Modern estrus synchronization protocols
involve either lengthening or shortening the animal’s
estrous cycle to achieve synchrony. A variety of
techniques are available for producers to utilize and
all are based on several strategies of hormonal
supplementation including progestin, PGF2α and
gonadotropins (Odde and Holland, 1994; Ryan, et
al., 1995).
The results of the current study in
buffaloes subjected to CIDR-Ovsynch protocol
revealed to significant differences in progesterone
level among different days of treatment either in
individual animals or overall means of healthy and
infected animals. The overall means of P4 at day(0)
averaged 3.95+0.93 ng/ml, then declined sharply 48
hrs post 1st PGF2α injection to reach the lowest value
(0.43+0.09 ng/ml), these results were partially in
accordance with Vijay et al. (2002) who indicated
that, the mean serum progesterone concentration in
buffaloes subjected to Ovsynch were 2.70±0.18ng/ml
at (0)h but the concentration were decreased (p<0.05)
by (4)h post PGF2α injection and they were
0.068±0.06ng/ml at (18)h. These findings may be
attributed to incomplete luteolysis of CL, due to
response of luteal tissues to drug, type of
prostaglandin used or other human and chemical
factors as reported by Twagiramungu et al. (1995)
who indicated that in some cows subjected to
Ovsynch, estrus is blocked due to incomplete
luteolysis and the selected dominant follicle becomes
persistent. Also results come in agreement with
Skarzynski et al. (2009) who concluded that,
pharmacological manipulation of the estrous cycle
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increased significantly at P<0.05 in the infected
(3.95+0.93) buffalo-cows than the healthy
ones(3.05+1.29 ng/ml) before treatments. These
findings matched with those of El-Khadrawy et al.
(2008) who also measured lower levels of estradiol
and higher levels of progesterone in infected than
healthy animals. While after treatments with CIDR
OvSynch regimen both estradiol and progesterone
was significantly elevated in fasciola infected
buffaloes than healthy group , this may attributed to
the effect of fasciolosis on some liver enzymes that
may inhibit degradation or metabolism of steroid
hormones in the liver and tissues.
The results of the present study revealed that
pregnancy rate in buffalos was 55.6%, these finding
to some extent in agreement with data obtained by
Busch et al. (2007) who recorded that pregnancy rate
after CIDR protocol were significantly greater (62%)
compared to other protocols, these results can be
explained in the light reports De Rensis et al.(2005),
who observed a high significant difference in
conception rate when progesterone was used with
the Ovsynch protocol in cyclic buffaloes. It is
likely that the addition of progesterone to the
Ovsynch protocol may be affected by a number of
variables such as age, post-partum interval and
ovarian follicle development.
The percentage of parasitic infection among
all animals in the examined herd was 22.58% in
younger animals (heifers) while, it was 26.5% in
multiparous animals. The percentage of Fasciola
infection was 6.45% in heifers and 6.82% in
multiparous animals. These results agreed with
Ghirmire & Karki (1996) and Marques &
Scroferneker (2003) they noticed that a higher
infection rate was recorded in older buffaloes than in
younger ones. Also, Molina et al. (2005) found that
the highest prevalence was observed in cattle and
buffaloes more than 6 years of age, followed by those
aged more than 3-6 years and then, the lowest
prevalence was in animals aged 3 months-3 years.
It was of interest to clear that ELISA
technique detected 12 buffalo-cows showing positive
titers against Fasciola gigantica ES antigen from
coprologically negative animals. Prevalence of
infection in buffalo-cows examined by fecal analysis
was 6.75% while, the incidence of infection had
increased to 14.11% using ELISA method. This
finding coincided with those of Munguía-Xóchihua
et al. (2007) who detected a prevalence of 11.4 %
using the sedimentation test and 24.4% for the
indirect ELISA in bovines. Also, Ferre et al. (1995)
detected the mean prevalence as determined by
ELISA as 77.6% and as 23.7% by coprological
examination. The lower prevalence detected by fecal
analysis might be due to the length of the life cycle of
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Fasciola Spp., which made eggs not to be detected in
the faeces until 10 to 21 weeks post-infection after
the immature fluke had reached the bile ducts,
matured and reproduced (Almazán et al., 2001). This
condition could be explained that ELISA could detect
antibodies to E/S products as early as 2 weeks post
infection (El-Ridi et al., 2007). ELISA was allowed
for early detection of fasciolosis in animal herds and
their owners so that humans and livestock could be
treated prior to the development of liver pathology,
thus minimizing morbidity due to this disease
(Kumar et al., 2008).
With respect to the relation between Fasciola
infection and fertility of animals, the results revealed
that the infection with fasciolosis disturbe the
hormonal balance and liver enzymes (GPT, GOT and
ALP) and some biochemical parameters which
reflected on the response of buffaloes to
synchronizing agents and decreased significantly the
pregnancy rate compared with healthy animals. Other
investigators reported prolonged anoestrus period in
Fasciola infected mature animals (Ahmed, 2006),
cessation of ovarian function (Ahmed et al., 2006).
Also, reported a following parasitic infection and
reduce the lifetime reproductive and productive
efficiency (El-Wishy, 2007).
The pregnancy rate in the healthy treated
animals (55.6 %) was decreased to (30.8 %) in the
presence of Fasciola infection. These results
indicated that the use of GPG (OvSynch) plus CIDR
protocol improved the reproductive efficiency in the
tested buffalo-cows. For the same reason, these
treatments were tested by Shah et al. (1990),
Rastegarnia et al. (2004) and Stevenson et al.
(2007). The difference in the resulted pregnancy rates
between healthy and infected buffalo-cows might be
due to the disturbance in sex hormones and
biochemical parameters which in turn impaired
fertility and produced a lower effect of the injected
exogenous hormones.
In the present work, GPT (ALT) and
GOT(AST) concentrations were raised nonsignificantly in infected than the healthy animals
while, ALP concentrations were decreased
significantly (P<0.05) in the infected than the healthy
ones. These results agreed with Gonzalo-Orden et
al. (2003) found that AST activities did not
significantly differ from the baseline after 15 and 12
weeks; and contradict with Shaikh et al. (2007), Pal
and Dasgupta (2006), Değer et al. (2008), Molina et
al. (2008) and Hutchinson et al. (2009) who found
that those enzymes were significantly increased in
infected buffaloes and cattle.
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I-Concentration of Estradiol(pg/ml) and Progesterone(ng/ml) in the serum of buffalo-cows treated with CIDR
plus OvSynch protocol for induction of ovulation.
1-Animals responded to the treatments and became pregnant after treatments (Figs. 1-4).

2-Animals responded to treatments(Exhibited estrus) and not conceived after treatments (Figs. 5-8 )

II-Concentration of Estradiol(pg/ml) and Progesterone(ng/ml) in the serum of buffalo-cows infected with
Fasciola and treated with CIDR plus OvSynch protocol for induction of ovulation.
1- Buffalo-cows became pregnant after treatments (Figs. 9-10 ).
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B-Animals responded to treatments(Exhibited estrus) and not conceived (Figs. 11-13 ).

Intervals (Days)
III-Hormonal and biochemical changes in Fasciola free and infected buffalo-cows treated with synchronizing
agents.
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Ferre et al. (1995b) reported a significant
elevation from weeks 6 to 14 in serum AST activities
of experimentally infected sheep. While, Bulgin et al.
(1984) reported that ALP concentrations were not
significantly different between the control and infected
calves. Increases in AST concentrations in blood
serum had been associated with the migratory phase of
infection and resultant parenchymal damage (Wyckoff
and Bradley, 1985 and Yang et al., 1998) or related to
cellular tissue damage, such as skeletal tissue and
cardiac muscle, possibly induced by handling,
indicating a lack of liver specificity and a drawback for
analysis of liver trauma (Anderson et al., 1977 and
Wyckoff and Bradley, 1985). Changes in the
antioxidant abilities of the liver and in the phospholipid
structure of the cell membrane were accompanied by
rising activities of ALT and AST as markers of liver
damage Değer et al. (2008). Serum enzyme
concentrations and/or activity might be increased in
response to liver trauma.
Both total and direct bilirubin were increased
significantly (P<0.05) in the infected group compared
to the healthy one. Similar results were obtained by
Kiladze et al. (2000), Sherwood (2001), Pal and
Dasgupta (2006) and Molina et al. (2008) in
ruminants. Also, this elevation in bilirubin
concentrations was reported by Lopez et al. (1994) in
rats and by Ferre et al. (1995 b) and Mekroud et al.
(2007) in infected sheep. Dalton (1999) stated that
increased bilirubin and globulin concentrations and
decreased albumin concentrations were the common
signs of chronic fasciolosis. However, minor
differences between infected and non-infected calves
for bilirubin concentrations were reported by Wyckoff
and Bradley (1985). High bilirubin excretion were
maintained when the parasite migrated into the biliary
ducts causing a cholestatic phenomenon responsible for
changes in serum bilirubin levels. With the obstruction
of the bile ducts, the yellow bile pigment was produced
as the byproduct of degenerating haem groups in the
RBCs.
There were significant increases in the total
protein (P<0.05) concentration in the infected than the
healthy animals. The results agreed with Dalton
(1999), Pal and Dasgupta (2006), Shaikh et al.
(2006), Shaikh et al. (2007) and Molina et al. (2008)
who stated that the estimated total protein in Fasciola
infected buffaloes and cows were found significantly
higher as compared to their control samples. On the
other hand, Wyckoff and Bradley (1985) reported that
there were minor differences between infected and
non-infected calves for albumin and concentrations.
Such a high level of protein content in the infected liver
of buffaloes might be attributed to the marked fibrotic
reactions. These changes in protein concentrations
might be due to the increased production and secretion
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of some protein from hepatocytes which was called
acute phase response or elevated after the damage of
liver parenchyma.
A high significant decrease in glucose
concentrations was found in the control infected than
the control healthy animals (P<0.05). This result made
an agreement with Sheikh et al. (2006) who reported a
significantly low serum glucose concentration in
Fasciola positive cattle.
Our findings confirm the important of
stimulation of buffalo ovaries during summer season to
resume ovarian activity and to overcome the inhibitory
action of heat stress on reproductive system with role
of progesterone (CIDR) in priming the follicle to
respond to the Ovsynch protocol and that progesterone
supplementation to the Ovsynch protocol stimulates
ovarian activity in non-cyclic animals. Also,
deleterious effect of fasciolosis on hormonal and
biochemical imbalance of buffaloes, and the
importance for treatment from fasciolosis before
application of fertility programs.
Coresponding author
A. M. Hammam
Department of Animal Reproduction & A.I.,
Veterinary Research Division, National Research
Centre, Dokki, Egypt
Hammam56@yahoo.com
This study was a part from the results obtained from
the Egypt-US cooperative project entitled: "The
improvement of fertility during heat stress season in
cows and buffaloes", IDCODE: BIO9-001-009,
contract No. 262.
References
1. Ahmed, W.A.; Nabil, G.M.; El-khadrawy, H.H.; Hanafi,
E.M. and Adel-Moez, S.I. (2006): Monitoring progesterone
level and markers of oxidative stress in blood of buffalocows with impaired fertility. Egypt. J. Biophys. Biomed.
Engineering, 7: 71-83.
2. Ahmed, W.M. (2006): Adverse conditions affecting ovarian
activity in large farm animals. Proceeding of the 3rd
International Conference of Vet. Res. Div., NRC., Cairo,
Egypt, 251-253.
3. Almazán, C.; Avila, G.; Quiroz, H.; Ibarra, F. and
Ochoac, P. (2001): Effect of parasite burden on the
detection of Fasciola hepatica antigens in sera and feces of
experimentally infected sheep. Vet. Parasitol., 97: 101–112.
4. Anderson, P.H.; Berrett, S.; Brush, P.J.; Hebert, C.N.;
Parfitt, J.W. and Patterson, D.S. (1977): Biochemical
indicators of liver injury in calves with experimental
fascioliasis. Vet. Rec., 100: 43-45.
5. Barkawi, A. K.; Bedeir, L. H. and El Wardani, M. A.
(1993): Sexual behavior of Egyptian buffaloes in postpartum period, Buffalo J; 9:225-36.
6. Batzar, F. (1980): Hormonal evaluation of early pregnancy.
Fertil. Steril., 34: 1-13.

818

editor@americanscience.org

Journal of American Science, 2011;7(X)

http://www.americanscience.org

23. Ghirmire, N.P. and Karki, N.P.S. (1996): Prevalence of
fascioliasis and efficacy of various anthelmintics in buffaloes
of Rural Kathamandu vetcon. N. U. A., pp. 43.
24. Gianluca, N.; Bianca, G.; Rossella, D. P.; Clemente, D.
R.; Luigi, Z. and Giuseppe, C, (2003) Comparison of
pregnancy rates with two estrus synchronization protocols in
Italian Mediterranean Buffalo cows. Theriogenol., 60: 125133
25. Gonzalo-Orden, M.; Millán, L.; Álvarez, M.; SánchezCampos, S.; Jiménez, R.; González-Gallego, J. and
Tuũón, M.J. (2003): Diagnostic imaging in sheep hepatic
fascioliasis: ultrasound, computer tomography and magnetic
resonance findings. Parasitol. Res., 90: 359-364.
26. Gornal, A.C.; Bardawill, C.J. and David, M.M. (1949):
Determination of serum proteins by means of the biuret
reaction. J. Biol. Chem., 177(2): 751-766.
27. Han, H.; Austin, K. J.; Rempel, L. A. and Hansen, T. R.
(2006): Low blood ISG15 mRNA and progesterone levels
are predictive of non-pregnant dairy cows. J Endocrinol.
191(2):505-12.
28. Hutchinson, G.W.; Dawson, K.; Fitzgibbon, C.C. and
Martin, P.J. (2009): Efficacy of an injectable combination
anthelmintic (nitroxynil+clorsulon +ivermectin) against early
immature Fasciola hepatica compared to triclabendazole
combination flukicides given orally or topically to cattle.
Vet. Parasitol., 162: 278-284.
29. Kaur, H. and Arora, S.P. (1994): Annual patterns of
plasma progesterone in normal cycling buffaloes (Bubalus
bubalis) fed two levels of nutrition. Anim Reprod Sci; 7:
323-7.
30. Kiladze, M.; Chipashvili, I.; Abuladze, D. and
Jatchvliani, D. (2000): Obstruction of common bile duct
caused by liver fluke- Fasciola hepatica. Sb. Lek., 101: 255259.
31. Kumar, N.; Gosh, S. and Gupta, S.C. (2008): Early
detection of Fasciola gigantica infection in buffaloes by
enzyme-linked immunosorbent assay and dot enzyme-linked
immunosorbent assay. Parasitol. Res., 103(1): 141-150.
32. Lamb, G. C; Larson, J. E.; Geary, T. W.; Stevenson, J.
S.; Johnson, S. K.; Day, M. L.; Ansotegui, R. P.; Kesler,
D. J.; DeJarnette, J. M. and Landblom, D. G.
(2006): Synchronization of estrus and artificial insemination
in replacement beef heifers using gonadotropin-releasing
hormone, prostaglandin F2α, and progesterone. J. Anim. Sci
84: 3000-3009.
33. Larson, J. E.; Lamb, G. C; Stevenson, J. S.; Johnson, S.
K.; Day, M. L.; Geary, T. W.; Kesler, D. J.; DeJarnette,
J. M.; Schrick, F. N.; DiCostanzo, A. and Arseneau, J.
D. (2006): Synchronization of estrus in suckled beef cows
for detected estrus and artificial insemination and timed
artificial insemination using gonadotropin-releasing
hormone, prostaglandin F2α, and progesterone. J. Anim.
Sci. 84: 332-342.
34. Lopez, P.; Gonzalez, P.; Tuñon, M. J. and GonzalezGallego, J. (1994): The effects of experimental fasciolosis
on bilirubin metabolism in the rat. Exp. Parasitol., 78(4):
386-393.
35. Lowry, O.H.; Rosenbrough, N.J.; Farr, A.L. and
Randall, R.J. (1951): Protein measurement with Folinphenol reagent. J. Bio. Chem., 193: 265-275.
36. Marques, S.M.T. and Scroferneker, M.L. (2003): Fasciola
hepatica infection in cattle and buffaloes in the State of Rio
Grande do Sul, Brazil. Parasitol. Latinoam, 58: 169-172.
37. Mekroud, A.; Chauvin, A. and Rondelaud, D. (2007):
Variations of biological indicators as highly presumptive

7. Bauman, J. (1981): Basal body temperature: unreliable
method of ovulation detection. Fertil. Steril., 36: 729-733.
8. Belfield, A. and Goldberg, D.M. (1971): Revised assay for
serum phenyl phosphatase activity using 4-amino-antipyrine.
Enzyme, 12(5): 561-573.
9. Bicalho, R. C; Cheong, S. H.; Warnick, L. D. and Guard,
C. L. (2007): Evaluation of progesterone supplementation in
a prostaglandin F2alpha-based presynchronization protocol
before timed insemination. J Dairy Sci. 90(3): 1193-200.
10. Bulgin, M.S.; Anderson, B.C.; Hall, R.F. and Lang, B.Z.
(1984): Serum gamma glutamyl transpeptidase activity in
cattle with induced fascioliasis. Res. Vet. Sci., 37: 167-171.
11. Busch, D. C; Wilson, D. J.; Schafer, D. J.; leitman, N. R.;
Haden, J. K.; Ellersieck, M. R.; Smith, M. F. and
Patterson, D. J. (2007): Comparison of progestin-based
estrus synchronization protocols before fixed time artificial
insemination on pregnancy rate in beef heifers. J. Animal
Sci .85:1933-1939.
12. Chenault, J. R.; Boucher, J. F. and Hafs, H. D. (2003):
Synchronization of estrus in beef cows and dairy heifers with
intravaginal progesterone inserts and prostaglandin F2α with
or
without
gonadotropin-releasing
hormone.
The
Professional Animal Scientist 19: 116-123.
13. Dalton, J.P. (1999): Fasciolosis. New York: CAB
International Publishing, Cambridge University Press, pp.
113-149.
14. Değer, Y.; Ertekín, A. Değer, S. and Mert, H. (2008):
Lipid peroxidation and antioxidant potential of sheep liver
infected naturally with Distomatosis. Türk. Parazitol. Derg.,
32 (1): 23-26.
15. De Rensis, F.; Ronci, G.; Guarneri, P.; Xuan Nguyen,
B.; Presicce, G. A.; Huszenicza, G. and Scaramuzzil,
R.I. (2005): Conception rate after fixed time insemination
following ovsynch protocol with and without progesterone
supplementation in cyclic and non-cyclic Mediterranean
Italian buffaloes (Bubalus bubalis) Theriogenology (63)
1824-1831
16. De Rensis, F. and Lopez-Gatius, F. (2007): Protocols for
synchronizing estrus in buffalo(Bubalus bubalis): A
review. Theriogenology; 67:209-16.
17. De Rensis, F.; Değer, Y.; Ertekín, A. Değer, S. and Mert,
H. (2008): Lipid peroxidation and antioxidant potential of
sheep liver infected naturally with Distomatosis. Türk.
Parazitol. Derg., 32 (1): 23-26.
18. Dziuk, P. J. and Bellows, R. A. (1983): Management of
reproduction of beef cattle, sheep, and pigs. J. Anim. Sci. 57
(Suppl. 2): 355-379.
19. El-Khadrawy, H.H.; El Moghazy, F.M.; Abd El Aziz
M.M. and Ahmed, W.M. (2008): Field investigation on the
correlation between ovarian activity and fascioliosis in
buffalo-cows. American-Eurasian J. Agri. Environ. Sci.,
3(4): 539-546.
20. El-Ridi, R.; Salah, M.; Wagih, A.; William, H.; Tallima,
H.; El-Shafie, M.H.; Abdel Khalek, T.; El- Amir, A.;
AboAmmou, F.F. and Motawi, H. (2007): Fasciola
gigantica excretory-secretory products for immunodiagnosis
and prevention of sheep fasciolosis. Vet. Parasitol., 149: 290293.
21. El-Wishy, A.B. (2007): The postpartum buffalo, I.
Endocrinological changes and uterine involution. Anim.
Reprod. Sci. 97(3-4), 201-215.
22. Ferre, I.; Ortega, L.M. and Rojo-Vazquez, F.A. (1995 b):
Sero-prevalence of Fasciola hepatica infection in sheep in
Northern Spain. Parasitol. Res., 81(2): 137-142.

http://www.americanscience.org

819

editor@americanscience.org

Journal of American Science, 2011;7(X)

38.

39.

40.

41.

42.

43.
44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

http://www.americanscience.org

markers for fasciolosis in experimentally-infected sheep.
Rev. Méd. Vét., 158(8-9): 437-441.
Mendes, E.A.; Lima, W.S. and de Melo, A.L. (2008):
Development of F. hepatica in Lymnaea columella infected
with miracidia derived from cattle and marmoset infections.
J. Helminth., 82: 81-84.
Molina, E.C.; Gonzaga, E.A. and Lumbao, L.A. (2005):
Prevalence of infection with Fasciola gigantica and its
relationship to carcass and liver weights, and fluke and egg
counts in slaughter cattle and buffaloes in Southern
Philippines. Trop. Anim. Health Prod., 37(3): 215-221.
Molina, E.C.; Skerratt, L.F. and Campbell, R. (2008):
Overcoming liver fluke in southeast Asia, Pathology of
fasciolosis in large ruminants, 94-98.
Munguía-Xóchihua, J.A.; Ibarra-Velarde, F.; DucoingWatty, A.; Montenegro-Cristino, N. and Quiroz-Romero,
H. (2007): Prevalence of Fasciola hepatica (ELISA and
fecal analysis) in ruminants from a semi-desert area in the
northwest of Mexico. Parasitol. Res., 101: 127-130.
Odde, K.G., and Holland, M.D. (1994): Synchronization
of estrus in cattle. In: Factors Affecting Calf Crop. CRC
Press, Boca Raton, FL.
Ohashi, O. M. (1994): Estrous detection in buffalo cow.
Buffalo J ; 10(Suppl 2):61-4.
Oldham, G. (1983): Antibodies to Fasciola hepatica
antigens during experimental infections in cattle measured
by ELISA. Vet. Parasitol., 13: 151-158.
Pal, S. and Dasgupta, C.K. (2006): Haemto-Biochemical
profiles of buffalo in anthelmintics treatment against
Fasciola gigantica infection. Buff. Bull., 25(2): 40.
Perry, G. A.; Smith, M. F. and Geary, T. W. (2004):
Ability of intravaginal progesterone inserts and melengestrol
acetate to induce estrous cycles in postpartum beef cows. J.
Anim. Sci. 82: 695-704.
Rao, L.N. and Pandey, R. S. (1983): Seasonal variation in
oestradiol17beta and luteinizing hormone in the blood of
buffalo cows (Bubalus bubalis). J Endocrinol; 98: 25l-5.
Rastegarnia, A.; Niasari-Naslajia, A.; Hovareshti, P.;
Sarhaddi, F. and Safaei, M. (2004): The effect of different
doses of Gonadorelin on ovarian follicle dynamics in river
buffalo (Bubalus bubalis) .Theriogenol., 62: 1283-1291
Razdan, M.N.; Kaker, M.L. and Galhotra, M.M. (1981):
Serum luteinizing hormone levels of non-cycling buffaloes
(Bubalus bubalis). Ind J Anim Sci; 51:286-9.
Reitman, A. and Frankel, S. (1957): A colorimetric method
for the determination of serum glutamic oxalacetic and
glutamic pyruvic transaminases. Am. J. Clin. Pathol., 28(1):
56-63.
River-Marrero, C.A.; Santiago, N. and Hillyer, G.V.
(1988): Evaluation of immuno-diagnostic antigens in the
excretory-secretory products of Fasciola hepatica. J.
Parasitol., 74: 646-652.
Ryan, D. P.; Snijders, S.; Yaakub, H. and O'Farrell. K. J.
(1995): An evaluation of estrus synchronization programs in
reproductive management of dairy herds. J. Anim. Sci.
73:3687-3695
Seren, E.; Panneggiani, A. and Campanile, G. (1995): The
Ovarian traits after gonadotropin-releasing hormone-induced
ovulation and subsequent delay of induced luteolysis in an
Ovsynch protocol. J Dairy Sci.; 90(3): 1281-8.
Shah, N.H.,Willemse, A.H., Van deWeil, D.F.M., 1990.
Descriptive epidemiology and treatment of postpartum

55.

56.

57.
58.

59.

60.

61.

62.

63.

64.

65.

66.
67.

68.

69.

anestrus in dairy buffalo under small farm conditions.
Theriogenol., 33, 1333–1345.
Shaikh, A.A.; Gill, N.; Khan, M. and Bilqees, F.M.
(2007): Biochemical changes in the livers of bovines
naturally infected with Fasciola gigantica. Pakistan J. Biol.
Sci., 10(16): 2756-2759.
Shaikh, G.N.; Qadri, S.G.J.; Willayat, M.M. and DasGunjan (2006): Biochemical profile of cattle naturally
infected with Fasciola gigantica and Fasciola hepatica. J.
Vet. Parasitol., 20: 1.
Sherwood, L. (2001): Human Physiology from Cells to
Systems. United States: Brooks/ Cole.
Simsek, S.; Risvanli, A.; Utuk, A.E.; Yuksel, M.; Saat, N.
and Koroglu, E. (2007): Evaluation of relationship between
repeat breeding and Fasciola hepatica and hydatid cyst
infections in cows in Elazig district of eastern Turkey. Res.
Vet. Sci., 83: 102-104.
Skarzynski, D. J.; Siemieniuch, M.; Pilawski, J.;
Woclawek, W.; Potocka, I.; Bah, M. M.; Majewska, M.
and Jaroszewski, J. J. (2009): In vitro assessment of
progesterone and prostaglandin e(2) production by the
corpus luteum in cattle following pharmacological
synchronization of estrus. J Reprod Dev. 55(2):170-176.
Soulsby, E.J. (1982): Helminthes, Arthropods and Protozoa
of Domesticated Animals. 6th Ed., Bailliere,Tindall and
Cassell, London.
SPSS 11 (2002): Statistical Package for Social Science,
SPSS for windows Release 11.0.0, 12 June, 2002. ''Standard
Version, copyright SPSS Inc., 1989 -2002".
Stevenson, J. S.; Portaluppi, M. A. and Tenhouse, D. E.
(2007): Ovarian traits after gonadotropin-releasing hormoneinduced ovulation and subsequent delay of induced luteolysis
in an Ovsynch protocol. J Dairy Sci.; 90(3): 1281-8.
Trinder, P. (1969): Determination of blood glucose using an
oxidase-peroxidase system with a non-carcinogenic
chromogen. J. Clin. Pathol., 22(2): 158-166.
Twagiramungu, H.; Guilbault, L. A. and Dufour, J. J.
(1995): Synchronization of ovarian follicular waves with a
gonadotropin-releasing hormone agonist to increase the
precision of estrus in cattle: A review. J. Anim. Sci. 73:
3141-3151.
Vijay, K. Y.; Ranga, R. S. and Medhamurthv, R. (2002):
Apoptosis during Spontaneous and Prostaglandin F2a
Induced Luteal Regression in the Buffalo Cow (Bubalus
bubalis): Involvement of Mitogen-Activated Protein Kinases.
Biology of Reproduction, 67:752-759.
Walter, M. and Gerade, H., (1970): Bilirubin assay.
Microchem. J., 15: 231.
Welch, S.; Malone, J. and Geaghan, H. (1987): Herd
evaluation of Fasciola hepatica infection in Louisiana cattle
by ELISA. Am. J. Vet. Res., 48(3): 345-347.
Wyckoff, J.H. and Bradley, R.E. (1985): Diagnosis of
Fasciola hepatica infection in beef calves by plasma enzyme
analysis. Am. J. Vet. Res., 46: 1015-1019.
Yang, Q.; Mao, W.H.; Ferre, I.; Bayón, J.E.; Mao, X.Z.
and González-Gallego, J. (1998): Plasma aspartate
aminotransferase (AST), glutamate dehydrogenase (GLDH)
and gamma-glutamyl transpeptidase (GGT) activities in
water buffaloes with experimental subclinical fasciolosis.
Vet. Parasitol., 78: 129-136.

8/10/2011

http://www.americanscience.org

820

editor@americanscience.org

