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Abstract

A total numbers of 80 buffalo-Cows were equally grouped, according to
their reproductive disorder, into two main groups (animals having inactive
ovary and others with palpable ovarian corpora lutea). Each main group
was then subdivided into four subgroups, according to the hormonal
treatment applied. Animals of the first group were intramusculariy inject -
ed with 2 ml. PG F9-a repeated once after 10-12 days in case that the an-
imals did not come in estrus. Those of the second group were injected
with PG Fo-a plus 5 mg. Oestradiol 17 B. Intramuscularly injection of 2ml.
PG Fo-a plus 2.5 ml. Gn-RH was applied to animals of the third group.
While those of the fourth group were intramuscularly injected with 2ml.
Gn-RH.

Serum progesterone, 17B-Oestradiol, calcium, inorganic phosphorus
and magnesium levels were estimated in all experimental animals before
treatment and at the appearance of heat thereafter.

Buffaloes having inactive ovary showed a significant increase in ser-
um progesterone level after PG Fo-a injection (P < 0.01), whereas, serum
oestradiol level showed a significant decrease (P < 0.05). A significant de-
crease in serum calcium level (P< 0.05) was detected after treating ani-
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mals with PG Fg-a plus Gn-RH. The serum inorganic phosphorus level
showed a significant decrease after PGF2-a plus Gn-RH injection. This de-
crease was of a highly significant magnitude after treating animals with
Gn-RH. A very highly' significant decrease in serum magnesium level was
recorded after treatment with PG F2-a alone.

Bu(ffaloes having a palpable overian C. L. had a highly significant de-
crease in serum progesterone level after treating them with PGF9-a plus
oestradiol. Whereas, serum progesterone level showed a highly signifi-
cant increase in animals injected with Gn-RH. A significant decrease in
serum oestradiol level was recorded after treatment with PGF92-a plus Gn-
RH. This decrease was highly significant in case of treating animals with
PGF92-a or Gn-RH alone. A highly significant increase in serum Calcium
level was observed as a result of treating animals with either PGF2-«
alone or PGF92-«a plus oestradiol. A highly significant decrease in serum in-
organic phosphorus level was recorded after treatment with PGF2-c. This
decrease was of significant magnitude in case of treating animals with
PGF92-a plus Gn-RH. A significant increase in serum magnesium level was
detected after treatment-with PGF2-a plus oestradiol. Results of this work
indicated that applying of PGF9-a with oestradiol may be a practical ther-
apeutical solution in case of inactive ovaries and palpable C. L. in buffalo-
Cows.

Introduction
Minerals are essential part of

heiters that usually have small
and incomplete quiscent ovaries

the diet and propebly blanced in-
take is necessary to mentain the
optimum health condition of the
animals. Various elements such as
calcium, phosphorus and magne-
sium can influence the reproduc-
tive performance in ruminants.
Delyed puberty and tailure in oes-
trus duration are the usual symp-
toms of phosphorus deficiency in

(Robert, 1971). Magnesium does
not have any direct role in repro-
duction, but it is involved in many
of the enzymatic reaction cata-
lyzed by ATP (Aikawa, 1978). It
also intluences the absorption of
caicium and phosphorus.

Endocrine changes during
spontaneous regression ot Corpora
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lutea is well defined for cows and

ewes. Decrease in concentrations

of progesterone in plasma are ac-
companied by increasing lutinizing
hormone (Rahe et al., 1980), pro-
lactin {(Kann and Denamur, 1974)
and QOestradiol 17B (Pratt et. al.,
1977).

Prostaglandin Fo-a (PGF2-a) is a
potent naturally Occuring luteoly-
sin in sheep. Administration of
PGF9o-a eftectivelly induces early
regression of the corpus luteum

(Stacy et al., 1976).

Abdo et. al., (1983) reported a
decrease in the level of Calcium
without change in the level of ser-
um inorganic phosphorus after in-
jecting laying hens with PGFo-a.
Moreover, Theodoulou et. al.,-
‘: (1977) observed that, PGF9-0. had
i no significant eftect on serum cal-

cium in man. Also Rajamahendran
et. al., {(1983) reported that injec-
tion of 30 mg. PGF2-a. in buffaloes
did not cause any significant

-‘-H.‘

change in serum calcium and
phosphorus during 24 hours after
injection.

Gamal (1987) reported no

changes in serum Calcium, phos-
phorus and magnesium levels af-

ter injecting buffaloes and Cows

with PGF92-a. Komonpatuna et. al.,
(1979) reported that progesterone
level was sharply declined after 24
hours in heifers and cows injected
with the eftective doses of PGF9-o.
Moreover, Rajamahendran et. al.,
fl1983) found that, after PGFg-a.
treatment, serum progesterone
levels decreased and minimum
levels were noticed on day 2, 3, 7
and 11 after first injection. Fur-
thermore, Gamal(1987) observed
that the progesterone level was not
affected by PGF2-a injection in
dose at level up to 50 ug/kg. body
weight. On the other hand, the lu-
teolytic effect ot PGF2-a on corpora
lutea was noticed at dose levels of
60 and 70 ug/kg body weight.
However, under complete luteoly-
sis of corpora lutea in the re-
sponded animals the progesteroffe
reached its lowest value at in-
duced oestrus (0.03 ,ug/mlj.

Therefore, the object ot the
present study was to throw light
upon the biochemical etfect, the
physiological and reproductive re-
sponses of buttalo-Cows having in-
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active ovaries or palpable corpora
lutea to some hormonal treatme-
nts which usually applied to treat
infertility in Egyptian buffaloes.

Material and Methods

This work was conducted at
Khattara Farm belonging to the
Animal Development and Food Se-
curity Project Sharkia province,
during the Spring of 1993. A total
number of 80 mature female but-
falo-Cows suffering two main re-
productive disorders (having inac-
tive ovaries (40), as well as
palpable corpora lutea (40)) were
subjected to this study. The age ot
the studied animals varied be-
ween 4-8 years and calved once

or twice.

wach of these animals were
supplied with a uniformed ration.
Composed of 4 kg. concentrats
(65% cotton seed cakes, 20%
wheat bran, 12% rice polish, 2%
lime salts and 1% common salts),
in addition to a suitable amount of
Barseem (Trifolium alexandrinum)
during the green season, as well
as maize straw (darawa) and rice
straw in dry season. The animais
were offered water ad libitum and

were Kept free in the yards allover
the year.

All experimental animals
showed no estrous for more than 6
months postpartum. Complete gy-
naecological examination has been
carried out two time at 10 days in-
tervals before the start of the ex-
periments which revealed no path-
ological abnormalities of the
genital organs.

Animals of each two main re-
productive disorder groupes were
then subdivided into 4 subgroups
each of 10 buffalo-Cow, treated as
follows:

Subgroup I : Intramuscularly
injected with 2ml. PGF2-0. 500 ug.
(Estrumate*) repeated once more
after 10-12 days in case that ani-
mal did not show response to the
first injection. |

‘Subgroup II : received 2ml.
PGFg2-a. plus O5mg oestradi-
ol{Folone-5**) injected I.m. at the
same time.

Subgroup III : received 2ml.
PGFo-a. plus 2.5ml synthetic Gn-

400



Benha M. J.

Vol. 11 No 2 May. 1994

RH (Fertagyl***) after 5 days in-
jected .m. |

Subgroup IV : received 2.5ml
Gn-RH (Fertagyl) injected I.m.
s Coopers Animal Health lim-
ited (England).
** Misr Company tor pharma-
ceutical industries (Egypt).
*** ntervet International B.V.
(Holland).

Blood samples were collected
from juglar vein immediatly before
treatment and at the appearance
of heat. The serum were separated
by centrifugation at 3000 r. p. m.
for 10 minutes and stored at -
20°C till the time of chemical de-
termination of oestradiol, proges-
terone, calcium, inorganic phos-
phorus and magnesium.

Progesterone and oestradiol 17-
B were assayed in blood serum by
the radioimmuno assay (RIA) us-
ing commercial kits provided by
diagnostic products corporation,
los Angeles, USA. According to Ku-
basik et. al., (1984) and Xing et.
al., (1983) for progesterone and
oestradiol 17-B assay, respective-

ly.

Serum calcium was analyzed

using plasma emission

(Spectraspan V), model V-DCP
(BECKMAN).

The serum inorganic phosphate
was determined colorimetrically

according to the method of Woot-
ton {1982).

Serum magnesium was deter-
mined using Atomic absorption
spectrophotometer model 2380
(PERKIN ELEMER) according to
the method of Willis (1960).

Statestical analysis of the ob-
tained results were carried out us-

ing the method of Snedecor and
Cochran (1967).

Results and Discussion

Data concerning the effect oi
treatments applied on serum sex-
ual steroidel hormones
(Progesterone and oestradiol 17-B})
on animals of both inactive ovary
and of palpable corpora lutea are

presented in table (1).

Inspection of obtained data re-
vealed significant increase in ser-
um progesterone level of animals

_______.—..——_——-—_—_——-———ﬂ_—__ﬁ"_'_—__
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with inactive ovary (P<0.01) while
those of palpable corpora lutea
showed an insignificant decrease
in the level of this hormone in
their serum. However, serum pro-
gesterone level sharply and signifi-
cantly decreased when PGFg-a.
was applied in combination with
oestradiol in animals with palpa-
ble corpora lutea. Gonadotrophin
releasing hormone (Gn-RH) had
insignificant effect when was ap-

plied with PGF9-a on the level of

ierum progesterone of animals of
either inactive ovary or with palpa-
ble cofpora lutea. However, it
harply and significantly (P<0.01)
1creased the serum progesterone
' el when applied alone to ani-
mals with palpable corpora lutea
on.y. The obtained result was in
agreement with those of Zaabel
(1993) who found that the proges-
teron< level at the follicular phase
of the puberal period, revealed a
highly significrant increase than
those at the prepuberal period.
The increase in serum progeste-
rone level may be attributed to low
L.H. level occured at this phase.
This possibility is advocated by the
finding of Kaltenback (1980) and
Schillo et. al., (1982).

Serum oestradiol level in ani-
mals with inactive ovary showed
no signiticant response to treatme-
nts applied except in case of treat-
ing animals with prostaglandine
Fo-a. In this case serum oestradiol
level significantly decreased
(P<0.05) as a result of this treat-
ment. However the rate of de-
crease had no significant magni-
tude in case of applying PGFo-«
with either oestradiol or with Gn-
RH. On the other hand Gn-RH in-
significantly increased serum es-
tradiol level when applied alone to
animals of inactive ovaries.

Response to different treatme-
nts applied was quite different in
animals of palpable corpora lutea.
In those animals serum estradiol
17-B level decreased as a result of
treatments applied. However, the
rate of decrease diftered according
to treatment. Generally it could be
stated that PGF9-a. and Gn-RH
were more effective in decreasing
the level of serum estradiol when
applied alone than other when ap-
plying the ftormer with oestradiol
or the later withPGF9-a.. In addi-
tion the rate of decrease found in
case of treating animals with
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PGFg-a oestradiol was of insignifi-
cant magnitude.

Such conclusions concerning
serum estradiol concentration in
infertile buffalo-Cows came in ac-
cordance to those of Hattab,
(1988) who found that the serum
oestrogen level are significantly
decrease in infertile buffalo-Cows
and be attributed to insufficient
release of gonadotrophins neces-
sary for initiation and regulation
of the cyclic ovarian activity.

From the previously mentioned
results it was found that the mode
of response to various treatments
applied ditfered according to the
physiological status of the animal.
However, it was more cleare on
serum estradiol level of animals of
palpable corpora lutea. In addition
serum estradiol level showed ap-
proximately a reverse response to
treatment to that Of serum pro-
gesterone level. This is scientifical-
ly quite logic since the site of se-
cretion differed from hormone to
another, and progesterone is se-
creted from the leuteal cells
formed after ovulation by trans-
forming of the granule cells that

secrete oestrogen to leuteal ones
that secrete progesterone.

Data presented in table (2)
show the effect of hormonal treat-
ment applied on serum calcium,
inorganic phosphorus and magne-
sium level in buffalo-Cows having
either inactive ovary or palpable
corpora lutea.

Data obtained showed that ser-
um calcium level showed a signifi-
cant (PO.01) response when ani-
mals having inactive ovaries were
treated with prostaglandin Fo-o in
combination with gonadotrophir
releasing hormone. [t decrease
from 10.22 mg/dl before tre -
ment to 8.25 mg/dl. after the pra-
viously mentioned treatment. [n
addition treating animals Gn-RH
alone insignificantly decreased
serum calcium content (from
11.15 to 10.0 mg/dl.). However nc
significant effects were found due
to treating animals with prosta- |
glandin either alone or in combi-
nation with oestradiol.

The obtained results are nearly
similar to the finding of Samy,
(1991) who found that a signifi-
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cant decrease in serum calcium
level afler Gn-RH (Receptal) treat-
ment in infertile buffalo-Cows with
inactive ovaries. Whereas, Mikhail
(1979) recorded that the serum
calcium level in buffaloes was de-
creased non significantly after Pro-
lan adminstration. The decrease in
serum Calcium level at fertile heat
after treatment of buffaloes may
oe due to high level of oestrogen
as confirmed by Soliman et. al.,
(1964).

The mode of action of treatment
applied differed in buffalo-ows

having palpable corpora lutea. In-
these animals prostaglandin-Fo-o

alone or prostaglandin Fg-a + plus.

cestradiol significantly (P<0.01) in-
creased serum calcium level.

However Gn-RH if injected
alone or with prostaglandin Fo-o
had insignificant effect on serum
calcium level in animals of the
same gynacological status. The in-
crease of serurn calcium level after
treatment may be attributed to the
greater mobilization of calcium ion
due to the increase in metabolic
activity during the oestrogenic
phase of the cycle as stated by Os-

man et. al., (1979).

The obtained results confirmed
by Farrag (1978) and ElI-Shawat
(1984) who stated that the level of
serum calcium in buftaloes and
Cows during oestrus period were
significantly higher than during
other stages of the oestrus cycle.

The eftect of treatments applied
on serum inorganic phosphorus
ditfered according to the physio-
logical status of the animals.
While inorganic phosphorus sig-
nificantly (P<0.01) decreased when
treating animals having palpable
corpora lutea with prostaglandin it
is significantly decreased in those
of inactive ovary treated with the
same treatment. In addition pros-
taglandin F2-d. had no significant
effect on serum inorganic phos-
phorus when applied to animals of
either inactive ovary or of palpable
corpora lutea. However, serum in-
organic phosphorus significantly
(P<0.05) decreased when applied
to both groups of animals in com-
bination with Gn-RH. Finally, in-
jecting buffalo-cows with Gn-RH
significantly (P<0.01) decreased
serum inorganic phosphorus. This
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decrease may be attributed to the

time of sampling or and nutrition-
al status of the animals, Abd El-
latit (1993].

Moreover, it is suggested that
infertility as a result of phosphor-
us deticiency can be produced
when there is excess of Calcium in
the ration that interters with phos-
phorus metabolism or when most
of the calcium was excreted as cal-
cium phosphate and there is in-
sufficient phosphorus in blood,
such stress condition might affect
the anterior pituitary and so upset
the production of gonadotrophic
hormone (Hignett and Hignett,
1951).

Serum Magnesium content sig-
nificantly decreased (P<0.001) as a
result of treating animals of inac-
tive ovary with prostaglandin
alone. However, the other treatme-
nts applied did not show any effect
on serum magnesium level. On the
other hand, a signiticant (P<0.05)
inncrease in serum magnesium
level was found when treating ani-
mals of palpable corpora lutea
with prostaglandin plus oestradiol.
However, other treatments applied

%
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showed insignificant effect in this
aspects.

From the previously mentioned
results it could be stated that
changes in serum calcium, inor-
ganic phosphorus and magnesium
levels in response to treatment ap-
plied diftered according to the gy-
naecological status of an animal
which retlect different hormonal
coordination condition related to
mineral metabolism. In addition
the negative correlation found be-
tween serum calcium and inorgan-
ic phosphorus may reflect the pos-
sibility to state that the effect of
the hormonal treatment applied
may be through its eftect on the
hypothalamo - hypophyseal - thyr-
oid - parathyroid axis. The para-
thormon and calcitonine may be
the main cause of the chamnges
found in calcium and inorganic
phosphorus content in the blood
serum. In addition prostaglandin
Fo-a. may be the main hormonal
factor causing these changes.

[t could be concluded that the
administration ot PGF9-a with oes-
tradiol is the best treatment used
in buffalo-Cows with palpable
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ovarian CL. However PGF9o-a alone
showed high efficiency in treat-
ment of buffalo-cows with inactive
ovaries as revealed by their re-
sponse, changes and return of dit-
ferent blood serum parameters to
normal after treatment. So we rec-

ommend the physician and farm-
ers to use these hormones which
may be helpful in oestrus induc-
tion and ovulation, in postpartum
suboestrus buftaloes, reducing in-
tercalving period and improving
their reproduction efficiency.

Table 1 : Serum progesterone and estradiol levels (X+SE) of infertile Buffalo-Cows in response with treatment applied.

Parameters
Proqesterone ng/mi

oeiors | Aer_| oeore | A _

Prostagiandin Fo«
(Estrumate)

PGF »-a + Qestradiol
(Estrurmate + Folone)

PGF»-a + Gn-RH
(Estrumate + Fertagly)
Gn-RH {Fertagly)

*P < 0.05
P <0.01

Tahis

‘ Paraineters

Hormones used Calcium (mg/di)

Inactive ovary

Before

t "ostaglandin F2-a

Inorganic phosphorus (mg/dl)

Ritor | Betors | Afer | efore

Estradiol 17B (pg/mi)

Palpabl corpora lutea

Before

0.251 +
0.030

120.97 +{ 263.9 + | 206.3 +

46.79*"
118.95 +
2.33
127.0 +
3.70°
115.13 +

2.89"

0.114 +
0.046""

0.045 +
0.019
1,123 +

0.079""

“erum Calcium, inorganic phosphorus and Magnesium levels (X+SE) of infertile Buftalo-Cows in response with treatment applied.

Magnesium (mg/dl)

Paipable corpora lutea

Rfer | Betore

Inactive ovary Paipable corpora lues

After | Betore

Before

566 + [4.93 + 2.12 +
(Estrumate) 0.06 [0.03*"" 0.14
PGFoa + Qestradiol {7.14 + 4.32 + (361 + 220+ | 2.05 + 1.25+
(Estrumate + Folone) 0.10°
PGFsa + Gn-RH 10.22 + 18.25 + 368+ 1368 + 3.35 +
(Estrumate + Fertagly)] 0.27 . 0.25
Gn-RH (Fertagly) 471+ |3.71 + 313+ | 3.13 + 288 +
0.14
*'P < 0.05
“*P < 0.01
“** P < 0.001
.,
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