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SUMMARY

Twelve Friesian cows were used to study the serum changes of
progesterone, estradiol-17§, calcium and phosphorus concentrations, in
the periparturient. Serum progesterone level showed little changes
among weeks 9,7 and 5 prepartum. Then the levels decreased
significantly (P<0.05) among weeks 9, 7, 5 and 3 to reach a minimum
level (P<0.01) at the timing parturition. The serum progesterone level
kept minimum (< 1.0 ng/ml) up to weeks 5 and 9 after parturition in
early and later conceived respectively. Then the level started to increase
about 1 ng/ml 9 week after birth in early conceived. Serum estradioll 7
increased progressively from 4.19+0.7pg/ml weeks 9 before birth to a
beak (99.53 +£25.98pg/ml) on the day of parturition (P<0.05), the
differences among weeks 9™ to 5™ prepartum were non significant Then
the Jevels sharply drop to 2.83 + 0.31 and 2.1+ 0.27pg/ml one week after
birth (P<0.05) in early and later conceived respectively. The level
remained low throughout the 9 weeks after birth in both early and later
conceived. Calcium and phosphotus levels were highly (P<0.05) 7*
prepartum, and then steadily decreased till parturition. In postpartum,
there was general trend that the level of calcium increased gradually to
reach maximum level at 9" week in both early and later conceived.
While phosphorus level increased gradually to reach maximum at 7 and
9™ weeks in early and later conceived respectively. changes in Ca/p ratio
in the cow was not significantly from 9™ 1o 3" wecks prepartum. While
the Ca/p ratio dropped drastically (P<0.01) at parturition. Postpartum
Ca/p ratio increased gradually advances reached maximum ratio at 9"
week postpartum in early-conceived group. On the other hand, the Ca/P
ratio in late conceived group reached maximum at 7" week postpartum.

Key words: Cows, periparturient, progesterone, Estradiol-17f, Calcium,
Phosphorus.

INTRODUCTION

Factors, which initiate birth and thereby terminate pregnancy
after a constant length of gestation for a givern species are still
imperfectly undeterred. Progesterone is the predominant hormone
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secreted by the corpus luteum during the estrous cycle and pregnancy.
(Reimers, ef al 1980, Tomas and Dobson, 1989, Roy, ef al, 1990, and
Dijkhuizen and VanErdenburg, 1997). Serum progesterone remained
low from parturition until 2-3 days after first ovulation, when it
increased again. Contrarly, plasma estradiol -17B concentration was high
few days before parturition, reached a peak at the time of birth (Horst ef
al 1978, Hollis et al., 1981and Crowe, et al , (2001). During 1% week
postpartum, serum estradiol concentration was lower (Stevensone and
Britt, 1979 Prakash and Madon, 1986, Badr et al., 2001). The fall in
both progesterone and estrogen levels after calving results in the removal
of the hypothalamic pituitary block and retains it resposiveness by
approximately the 10" days postpartum (L.amming, et al., 1982, Drawsh,
et al, 2001 and Crowe, et a/ , 2001),

The mean time from parturition to the first the postpartum
estrous ranged from 52 to 68 day (Perkins and Kidder, 1963, Bastedis, et
al., 1984, Ali, 1992 Crow, et al , 2001 and Badr er al., 2001). Schams
et al (1978) found that 50% of cows showed short cycles during the
early postpartum period. It has been suggested that the lack of
progesterone concentration (Schirar and Martinet, 1982.) or the
immature corpus luteum (Morrow et al, 1969, Roy, ef al, 1990 and
Crowe, ef ai , 2001) during the early postpartum period may be the cause
of the short cycles. The duration of postpartum anoestrous can be
affected by many factors such as nutrition, age, lactation and suckling
(Lishman, et al, 1979; Laster, ef al 1973 and Edgerton, 1980).

Calcium and phosphorus metabolism is essential for
mineralization of fetal skeleton during prenconatal period. They
concerned also with numerous metabolic processes in connection with
carbohydrate, skeletal muscle and fat metabolism and also involved in
many co-enzum, { Tainturer et a/, 1984 and Horst, 1986.

The following study was designed to determine the sequential
serum levels of progesterone, estradiol 17B, Calcium and phosphors
concentration during the late pregnancy, parturition and during
postpartum period in Friesian cows.

MATERIAL and METHODS

Twelve Friesian cows, aged 3-6 years with body weight of 325 -
400kg were used in the present study. The animals were kept in the
experimental Station of Animal Production Department of Agriculture,
Alazhar Unvirsity, Assiut Branch, Egypt. The animals were fed
according their body weight and the physiological state. All animals
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were fed on Egyptian clover (Trifolium alxandrinum) from December to
May, while in summer season they were fed on grean forage (Daraw). In
addition, wheat straw and concentrated mixture were added. The
concentrated mixture consisted of yellow corn, wheat bran, molasses,
cotin seed meal, sun flower, stone and salt. The anjmals were allowed to
drink fresh water along the day. All animals were kept in open free-
stalls, excepted place of shed reed with thatch to protect animals from
solardation. Two months after birth, a fertile bull was introduced to cows
for natural mating. Two months after later, all the animals were
examinated Ultrasonographically for pregnancy diagensis. According to
the result of pregnancy diagnosis, cows were classified into: 1- Animals
conceived early (< 90 days postpartum). 2- Animals conceived later (>
90 days postpartum).

Blood samples were collected from the jugular vein using 10ml
glass tubes at 9, 7, 5 and 3 weeks prepartum, at day of parturition, and at
1, 3, 5, 7 and 9 weeks postpartum. Samples were centrifuged at 4000
rpm for 15 min and stored at -20 °c until analysed for calcium,
phosphorus, progesterone and estradioll7. Progesterone and
estradiol 17 concentrations were estimated by direct radioimmunoassay
(RIA) using Coat A-count kits Calcium and phosphorus level were
estimated biochemically using commerical Kits provided by Stanbio as
described by Lehman ef al (1984).

Statistical analysis were carried out according to SAS (1988)
users Guide, tested using the Duncan,s Mltiple Range Test as described,
Walpole, (1974).

RESULTS

The changes in the progesterone concentrations of the Friesian
cows during prepartum, parturition and postpartum periods are presented
in table (1). The serum progesterone level showed little changes between
Week 9 and Week 7 prepartum, then the levels decreased significantly
(P<0.01) among weeks 7, 5 and 3 to reach a minimum level (P<0.01) at
the time of parturition. The serum progesterone level kept minimum
(< 1.0 ng/ml) up to weeks 5 in early and later conceived. Then the level
started to increase above 1 ng/ml 9 week after birth in early conceived
COWS.

The serum estradioll7p increased progressively from 4.19 =+
0.7pg/ml weeks 9 before birth to a beak (99.53 £25.98pg/ml) on the day
of parturition (P<0.01). Then the levels sharply dropped to 2.83 + 0.31
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and 2.1+ 0.27pg/ml one week after birth (P<0.01) in early and later
conceived, respectively The level remained low throughout the 9 weeks
after birth in both early and later conceived. The differences among
weeks 1 to 7 postpartum were not significant, also the difference
between early and later conceived was non significant during
postpartum.

Serum concentration of calcium during prepartum, parturition
and postpartum are illustrated in (Table 2). Calcium level was high 7
Weeks prepartum , and then steadily decreased till parturition (P<0.05).
In the postpartum period, there was a general trend that the level of
calcium increased gradually to reach maximum level 9 weeks
postpartum in both early and later conceived cows.

Serum concentration of phoshorus during prepartum, parturition
and postpartum, are inllustrated in (Table 2). The Phosphorus level
showed a little changes before parturition. It decreased significantly after
birth (p<0.05). The drope in concentration was more pronunced in late
conceived cows. Difference between early and late conceived was
significant at week 7 (p<0.05).

Tables 2, showed Ca/P ratio during prepartum, parturition and
postpartum in the both early and late conceived cows. The ratio
decreased gradually from week 9 befor birth to reach a minimum at
parurition (p<0.05), then the ratio increased gradually to reach a
maximum 7 and 9 weeks after birth in late and early conceived cows
(p<0.05).

DISUCSSION

The periparturient changes in progesterone concentration is in
agreement with the results by Stevenson and Britt, (1979) and Badr e a/,
(2001). They found that the serum progesterone remained less than 0.2
ng/ml from parturition until 2-3 days after first ovulation, when it
increased to greater than 1 ng/ml. Decrease in progesterone level
presumably removing the blocking mechanism on the myometrium. The
stimulation for this change is dependent initially upon a sharp rise in the
secretion of cortisol by the fetal adrenals to the release of fetal ACTH.
The reason for the sudden release of ACTH is not full understood. It has
been postulated that it reflects the response of the fetal hypothalamus.
The stimulus may be related to the fetus out-growing the ability of the
placenta to supply adequate nutrients or provide adequate gaseous
exchange, Arthur, et al, (1989). In the present study, the level of
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progesterone strated to increased 7 week after birth in early-conceived
indicating the begin of ovarian activity. Other studies indicated that the
postpartum ovarian activity beginned between days50 and 90 postparum
(Zin,tzen, 1972, Mther, et al 1978 and Ali, 1992)

The periparturient changes in estradiol -17p concentration is in
agreement with the results of (Agthe and Kolm, 1975, Hollis, et al,
1981, Prakash and Madan, 1986, Abdo, ef al, 1991, Eissa, er al 1995 and
Badr, er al, 2001). The rise in fetal cortisol stimulates the conversion of
placentally drived progesterone to estradiol 173 by activating the
placental enzyme 17a —hydroxylase; this hydroxylates progesterone via
androstenedione to estradiol 17p. The consequences of the rise in esradio
17B and decline progesterone in the peripheral circulation are threefold.
First, estradiol have a direct effect upon the myometrium, increasing its
responsiveness to oxytocin, second, they produce softening of the cervix
by altering the structure of collagen fibres, third, they act upon the
cotledon-caruncle complex to stimulate the production and release of
PG2a, (Liggins, et al; 1977). The latter change is inuced by the
activation of the enzyme phospholipase A2 stimulates by the decline in
progesterone and rise estradiol 17p.

The periparturient changes in Calcium concentration is in
agreement with the results by Nordin, (1976), Ferrel, et al. (1982 ), Ali
(1992), and Badr (2001). They found a fall in calcium level in late
pregnancy, which was attributed to increase of estrogens and adrenal
corticoid hormones causing hypocaicaemic effect during the late
gestation period this was confrmed by Ali (1992) reported that cows
conceived after day 90 days postpartum had higher calcium serum level
than those conceived before that time. Osman, (1985} found that serum
calcium level was significantly higher in cyclic postpartum cows than
those with inactive ovaries. Nordin, (1976) found that the decrease
calcium concentration in plasma may be also due to reduction feed
intake in late pregnancy or the high endogenous estrogen secretion. The
homeostatic or physiological mechanisms regulating serum calcium
concentration are more effective then those for phosphorus or most other
minerals. In most species, serum calcium is controlled by the action of
parathyroid hormone calcitonin and the active metabolite of vitamin D
{McDowell, 1985, Horst, 1986 and Ciaramella, ef al 2000).

The periparturient changes in phosphorus concentration is in
agreement with the results by Samad et al, (1980), Zintzen (1972), and
Ali (1992). Medway et al (1969) mentioned that, phosphorus is one of
the feed stuff, which appear to influence the appetite and so phosphorus

298



Assiut Vet. Med. J. Vol. 50 No. 101 April 2004

deficiency under maintenance requirement has a great influence on food
consumption and consequentty on the fertility

The differences among weeks in Ca/P may be attributed to the
differences in calcium and phosphorus concentration. These results are
in agreement with the stement of Ali (1992), who stated that this Ca/P
ratio reflects the absolute levels of calcium and phosphorus in the serum
cows. He lso added, that the serum Ca/P ratio were wider in groups of
cows that shoued latent ovarian activity than the early group. Olson et al
(1986) found that absolute levels of calcium and phosphorus are more
important for reproduction than the Ca/P ratio. Gerloff and Morrow,
(1986) suggested that absolute amount of Ca, p and vit D in the diet
were more important than Ca/P ratio.

Table 1: Changes in serum concentrations of Progesterone and Estradiol
1768 in Friasien cows during late pregnancy, parturtition and
postpartum period in Friesian cows.

F Weeks Progesterone ng/ml Estradiol 178 pg/ml
Prepartum
-9 3.83 £ 0.22° 4.19 £0.57°
-7 456+02]1° 9.16= 0.87"
-5 322+023° 12,18 +1.7°
-3 2.2 +0.18° 97.86 +8.6°
Parturition " 0.072 £0.00° 99 53+ 25.98*
Postpartum | Early conceived | L.ater conceived | Early conceived | Later conceived
1 0.045+0.01° 0.041 £0.01° 2.83+ 0.45° 2.31£0.27°
3 031 0.01% 0.27=0.032d™ 6.55+0.59" 4.97+0.65°
5 0.72+0.16°¢ 0.66+0.06 3.1+ 0.26° 3.14+0.14"°
7 1.08+0.16° 0.75+0.1° 3.58+0.96" 2.1£0.36°
9 1.2 +0.14° 0.83+£0.19“ 326+1.6° 0.98+0.21°

a, b, ¢, d,; Values in the same rows with different superscripte are different {P<0.01).
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Table 2: Changes in serum concentrations of Calcium,Phosphorus and

Ca/P ratio in Friasien cows during late pregnancy,
parturtitieriod and postpartum period in Friesian cows.
Weeks Calcium mg/mt Phosphorus mg/ml Cal/P ratio
Prepartum
-9 6.5 £0.51° 4.95+0.51° 1.13 +0.15%
-7 7.1+041° 5.71+0.49* 1.2+0.16°
-5 5.5£]1.1% 4.74+0.39° 1.2+0.1°
-3 5.040.9% 4 95+0.38° 1.1+ 0.15°
Parturition 3.63+£0.4° 4.68+0.62° 0.78+0.18°" ]
Postpartum | Early Later Early Later Early Later
Conceived Conceived conceived | conceived | conceived. conceived |
1 3.92:0.36° 3.4:044° | 32411 | 29:03° | 0.71£02° 1.1620.16°
iy ab b ab b b ST
3 4.13 +0.56 3.63£0.3° | 3.3+03 2.5:0.2 0.99+0.2 1.14+0.23
5 425+063% | 373 x0.2° | 3.2+0.2° | 2940.3° 1.42401° 1.340.1°
7 5.42+£023° | 4.7 £033% | 5240.32% | 3.040.16° | 1.3220.13% | 1.6x0.1"
9 Fﬁ.éZ +0.42 5.6 +0.46% | 4.120.5° | 4.440.1° I 1.62 +0.16° 1.3£0.29" |

a & b: Values in the same rows with different superscripte are different (P<0.05).

Arthur,
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