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ABSTRACT

The present inv.rstigation was cewried out on 15 early parturient Holstetn Friestan
calves from one daty old age il 23 weelcs 11 additlon to their dams in pre and post
calving period.

Bleod samples were collected in heparinized tubes from dams within_fow days pre-
partum and (n (he same day of calving. blood samples from calves were eollected in
different periods, just after calving (before colostral feeding) then weeldy from the first
weele LUl the third one, then lwo week intervat, tll QU weele. The weaning samples
were talen in 1090 and 1 1Y, then monthly (ill 23 weeks age. The parathyrold hormone
PTH was measured by radioimmunoassay method., also total calctum and inorganic

phosphorus were estimated .

The results of plasma PTH in calves showed that, the lowes! level was after calving
thefore colostral feeding ) then begin (o significantly crease at one weelc age and
these high level persist all over the suckling and till the end of 10Y week then return to
its high level . In the wearing age and at 1 1th weelc of age PTH level was significantly
decreased, afler that it begin (a increase again lLill 23 weelcs age. There was non signif-
cant change in calves plasma lotal cedeium level during the period of study, hulthere
were a slight gradually decrease in (ts levels begin from 12,53+ 1.35mg/dl at calving to
10.13+0.24 mg/d! at 23 weeks of age . Plasma tnorganic phosphorus level tn calves re-
vealed a stgnificant changes in different age periods to reach (he highest level
(6.51x0.29 mg/dl) in the weanng period at age 11 weelk.

The results revealed that, PTH was significantly increased in dams after calving
that before calving. a significant decrease in total calcium in the ptusma of dams after
calving than that before calving. There was non significant change n inorganic phos-
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phorus in dams before and after calving .

It was concluded that. the age and weaning affect the levels of PTH in calves,
the calving process and the beginning of millc secretion considered as physlologt-
cal events that affect the activity of parathyroid gland in dams . Also the relation-
ship between PTH and age during suckling, weaning and growing periods may re-
flect the change in the sensitily and even responses of the parathyroid gland and
existence of Interaction belween some physiological events and environmerital fac-

tors.

INTRODUCTION

Parathyrold hormone (PTH) . (he poincple hormone Involved Jn line regulation of blood cal-
clum In marnrnals 1L exerts ils biologic aclUon on bone, kidney and Intestine, the impor-
tant acllon of PTH on bone. s to mobllize calcivm from skeletal reverses [nto extracellular
flutds, which Is medlated by osleoclasts thals primarily responsible for long term action of
PTH on increasing bone resorption and overall bone remolding (Canalls et al.,, 1994). In
calves, Coxeam et al., (1990) noted that, anabolic eflect of PTH on bone s medlated by an in-
crease $n hepalc IGF-I production . Moreover. PTH has a direct and rapid effect on renal tu-
bules. it decrease reabsorptlon of phosphorus in the pcoximal tubules, as well as It Increases ex-
cretion of potassium, bicarbonate and sodium, but it block the calcium excretion by increasing
the absorptlorn in distal tubules, in addltlon the converston of cholicalceferol (nto active metabo-
lites (Yanagawa and Lee 1992). Calcium transport across the gastrotntestinal tract of mammals
is not believed to be aflected firsdy by PTH but only Indirectly by regulaling the renal production
of calciteriol (Fraser et al., 1987). However, Dua et al., (1994) concluded that both PTH and
parathyvold related protein {PTH-rD) influence calclum and phosphorus homeostasis in sheep
nol only by their actiont in bone and kidney but also an abisorption of calcium (rom the forestom-

ach.

Newborn calves showed delectable levels of plasma PTH at birth stmilar to that found In their
mothers (Garel and Barlet 1976). In contrast. the plasma calclum cancentration of the neonatal
calves at calving js bigher than matcmal concentration and also PTH levels (Baretal,,1988), the-
normal calclum level Jn fetal calves was higher in comparison will adult (Coxam et al,, 1988).
The fetal paratliyroid gland and placcatal membranes were very {inportant in PTH-rP secretion
(Abbas et al., 1990). The concentration of PTH-rP (n cow s mmilk Increase with the duratlon of
lactatlon, where PTH-rP carrying on inlo newborn calves and its physlological rolc jn making cal-
clum avallable durlng calves development have been suggested by Raticll. et al., (1992). The
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secrelory rate of PTH in normocalcemic calves was established by Mayer and Hurst (1978).
There was a sigmoidal relationship bebween PTI secretory rate and plasma calelum jevel In par-
turlent cow (Blum et al., 1974). Moreover. Rawia et al,, (1987) reported (hat, the age of the
calves lhas a significant effect on blood calelum and inorganic phosphorus level but the sex has-
no slgnificant influence Engstrom et al., (1987) found that, decreasing In plasma phosphorus
and Increasing in 1.25 (OH) 2 D in calves are associating with PTH treatment. The secretlon of
PTH Is In turn regulaled by calcium jons ( Pocoette et al.,, 1995) and magnesium : (Hitoshl et
al., 1997).

The aim of this study was directed to determine the bone forming elements as total calclum
and Inorganic phosphorus In the newly bern and growing calves and their daius pre- and post-

partum perind 1o relallon fo parathyrold gland activily,

MATERIAL:. AND METHODS

The present study was carrled out on filteen Frieslan calves and tLelr dams of known gesta-
tion period welghling ( 400- 500) Kg. Each call was delivered sponlaneously at term of nornnal
gestation period (278-283) days with a birth welght 402 g hnmedlately after birth the calves
were separated from thelr dams and housed in doors In an individual pens, they were fed twice
daily at 7 am and 5 pm with maternal colostrum during the (irst two day of post natal life, then
with the whole millc 10% from body weight) was offercd using artificial nipples from the third day
til weaning (9 weeks of age); from the third week, in addition to the milk, 8 mixture of grained
corn and protein supplement in the form of skimmed milk (3% from concentrate) was provided
with alfa alfa hay up lo the age of weaning. The same mixlure was provided to growlng calves tili
the end of the work (at 6 inonthj.

All the animals were In a good health as demonstrated by investigation of dally welght gain

and continuous clinical exainlnation.

Bleod samples were collected Irom calves and their dams [rom jJugular veln perlodically In the

Jollowing manner:
Samples from calves and their dams

Just alter calving within five hours before colosiral feeding, weeldy tili avd week ,two weeks i
terval untll weaning at 9'" week, Iwo samples with one week interval 10t and 1110, represent-
Ing weaning peciod and mentbly alter weaning up to 6!h month, representing growing period .
Blood samples were collected from dams within the Jast four days prepartum, as well as, at the

sarpe day of calving .
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Blochemical and hormonal assay :

Parathyvold hormone was measured by radlolmmuncassay (RIA) using kits according to the
method adapted Ly Yalow and Berson (1971). Plasma calcium was detecmined by direct catord-
metric melhod using a kit supplied by Diamond dfagnostic kit company according to Tletz
(1970). The plasma inorganic phosphorus was determined calorimetrically using kit supplied by-
Blomerleux dlagnostic kit company accordlng (0 Taussky et gl., (1953). The statistical analysis
were done according to Snedecor and Cochran (1967) using sludent t and F tests with the ap-

plicaldon of correlation coeflicient.

RESULTS AND OISCUSSION

The trsult of plasma levels of PTTH, Calcium (Ca) and phosphorus (P} In calves we shiovm la

table (1) and the same parameters In dams pre and post calving are shown in taple ( 2).

The resolt of this study revealed that the lowest concentration ol PTH (0.62 + 0.20 ng / ml)
had been observed in new natal calves fust after calving and before suckling of colostrum ( table
(}. This obscrvation of parathyrold hypoactivity may be due te neonatal hypeccaleaemia observed
[n this study. The mammalian fctus Is maintalned hypercalcaemic relatlve to [ts mother by the
aclon of the calciumi pump (Abbas et al., 1890}. The tolal plasma concentration of PTH and
PTH-rP is (nversely related to the prevalling calclum ions concentration but the set point of PTH-
(P (s probably higher than Uhat for PTIH (Care, 1889). In spite of neonatal I. jpercalcaemia, plas-
ma PTH was also bigher than the maternal one, thls result support the suggestion made by Kea-
ton et al., (1978). The plasma Ca concentration, below whieh the increase in PTH secrelon can
be observed. (s set at a higher concentralon In the neonate. these results coincide with the re-
suits of Garel and Barlet, (1976) which indicated that new bom calves showa detectable levels
ol plasma PTH at birlh similar to that found Iy their mothers. In contrast. the present sludy dls-
agree wlth the resulls vbserved n the mothers, where the PTH coocentration In the dams plas-
ma s found to be higher than thelr calves (luvle 1). Plasma concentration of PTH was found to
be bigher in fetal Jamb than jts mothers. conlirming the previous observation of Care et al.,
(1L985). Other siudics have shown similar rales of clearance of PTH In the fetal sheep and In its
mother, whereas, clecarance rates were higher Iy {ctal sheep than In thelr molthers (Raticliffe et
al., 1993). [n calves 1| to 3days old Keaton et al., (1978) reported Incrcased plasma calcium
and decreased P1H secretiop rate when the calcium between 9.5 and 12 mg / dl. at such con-
centrations, PTH secretion rate and plasma calcium were concentration (n the present stady
durlng suckling.. weaning and growing period (r 0.88 and -1) respectively. The study suggests
thal, hypercalceamla (n new bom calves may be a {fornn of hypoparathyroidism,
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It was found that, PTH in this study slarts to increase at one weelk of age and stabilize at high
level during the period of suckling. Except a (ransient decrease had been observed at 5t week of
age [fig. 1] The precise cause of this inhibition of the hormone aclivity not well known and can
be Interpreted, Since the role of PTH is mainly (o protect against hypocalcaemia (Riggs, 1968). It
Is not awaking to observe an asymmetrical response of the parathyrold gland to calelum level,
where as, the calclum concentration In suckling period have not been appeared any signiflcant
changes (labiel]. This dala agree with similar results of (Mayerand Hurst, 1978), the fallure to
suppress PTH seccetlon during pertods of hypercalcaemia suggests the mainienance of a basal
secretory rale that Is Independent of plasma calclum concentratlon. This, togelher with mintmal
changes in secretlon rale through the nonmocalcaemic range, may cxplain the e~casloual lack of
correlation between concentration of PTH and calchun level i the peripheral Llood. Furth.r-
more, the present results suggest Uhe report of (Luts and Sundier, 1997), where level of PTH -
creased al 3 (o 4 weeks after birth in rats. [l secined likely from the vesults that, PTH concentra-
tion is signiflcantly lower at the weanlng podlod, where milllke was deprived completely rom calve
s feeding, this parathyroid bypoaclvity may be ativibuted to siress that have been existed upon
calves alter weaning. These resulls agree wilh the suggestion ol Buonaccorsi et al., (1972), that
the cortisune treatment! contribuled Lo the parathyrold insufliciency in calves.

Alter weaning. the calves fecd formulated ration containing mineral mixiure contalning cal-
elum salls, The developing bone appeared to be have a greal demand of calcium for bullding up.
Where as, the PTH agaln starts lo increase during the growing perlod at 15 weeks of age as de-
tected in the present results . This slepwise Increase In PTH concentration anpeared Lo sthimulate
bone formation and provide the greal requlrement of calcium 1o growing bone. These resuits
wery in paralie]l with the previous experimental data thal Indicaled that boge formation may also
be stimulated by FIT (Vaughan, 1976). These observallons sugdest thatl, there s coupling be-
tween bone resorption and bone formation under the influence of high blood level of PTH. one
can conclude that the changes In booe formal'an and resorption al the Ussue level under the in
fluence of physiological doses of PTH are coupled and balanced. Furthenmore, the observed
changes rellects steady stale ellects and nol o lransient phenomenon. (Hartmut et al.,, 1982)
The variaton In correlation coefliclent In the P11 versus age reflects the asymmetrical response
of parathyroid gland (Mayer and Hurst, 1878). Whercas, several secraloguges and cations regu-
lates PI secretion (Fitzpatric 1991, Brown et al,, 1993].

The plasma level of PTH In dams was higher signiflently aflter calving than observed helore
calving (Table 2) . These resulls concldes with the resulls oblained by Hollis et al., (1981) and
Rabener et al., (1984) that, hypocalecmia at parturition probably Induced the secretlon ol FTH

Moreover. plasma calclum concentration was lower than before calving as Indlcated by this re-

J. Vet. Med. Res, Vol. i1, No. 1, 2000



N. A. Heakal et al.... 30

sult . These results was inagreement with Lhe previous scsults of BaLntin and Habener (1989)
Who reporied that plasma calcium level as well as PTH would decreased with parturidon. The
nigh PTH after parlurition, together with the decreased plasina calcium appear to account for
the (ncreased kldaey production of 1.25 (01]) 2D3 (Habener et al., 1984) and its accumulation
in the piasma (Bar et al., 1988). Lactation representsa a phystological situatlon of calcium and
Inorganic phosphorus stress for high ylelding dafry cows. fn ocder to supply these large quand-
tes of calctuan and phosphorus rcquired for milk producton. there {s an important increase n
mobilization of these minerals (cowm (he gul and bone of lactating cows {Rambexg et al,, 1984).
Indeed, blood concentration of PTH Is elevaled I lactating cows (Hove 1986). However, Barlet
et al..(1993) suggcsted that, PTH nol only 2 factor Involved in lactation stimulated hyne mineral
moblllzatlon and Inlestnal calelum and phasphorus absompUen . “The data will also confirn: the
previous results of Martin et al., (1996) In mare, where. serum PTH peak and calcfum nadir oc-

curred on day two postpartuny. one day later than reported previously in dalry cows.

The plasma calcium leve! in calves was presented In table (1) .It was fouod that , there was no
slgnlficant changes could be detected during the entlre perlod of study. In spite of, stepwise de-
crease corresponding lhe advancement of age [ig (1). The results was parallel with Vankatar-
maan, {1892) Who found. no signilicant differences In serumn calclum among Infant  different
ages till 26 weeks postnatal. Similarly. new bora lambs and calves did not show changes In the
plasma calcium (Garel and Barlet 1976) . [n contrasl, in new bom rats a decreased in plasma
calclum cuncentralion was observed withln 2 hrs aller delivery and then increased between 12
and 36 hrs afler birth. In newborn foals. as tight hypocalcemta occur within 48 hrs afler birth
[{Garel and Barlet 1976) .

The plasma calcilum level in dams are shown {n table (2), calcium level after calving appeared
to be lowered than that before calving associaled with Increase PTH concentration. The hypocal-
cemia at parluritlon probably mnduce the secretlon of PTH (Hollis et al., 1981 and Habeper ¢t
al..1984)

The plasma levels of P In calves were presented in tabic {§). It was appcared that, the lowest
Jeve)l was observed just afler calving and during the fIrst 2 weeks . These transient bypophospha-
lemia may be attributed to the cffect of PTH -rP where it found In high concentration in roasn-
mary vein (Raticliffe et al., 1992) and in mllic (Budayr et al., 1889} Is able to stmulate excre-
ton of P Jn urinc (Bariet et al.. 1993). In the contracy, the results disagreec with the data of
(Garel and Barlet 1978) Who reporled that. plasma phosphorus concentration In new bom rats.
foals the formulated ratlon provided at this age. In addition, the high tevel of PTH =zt third week
mnay contributed in e stimvlaton of phosphale absorption (Dua et al,, 1994) . At weaning the
calves werc depend complelely upon formulated ration rich in phosphorus resulted In Jncrease
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In phosphorus level In plasma. These results parallcl Lo the simjlar studies of Speackers et al .,
(1988) The Jevel of phosphorus in dams as presented In table (2) do nol revealed any significant
changes after calving thao that s its level belore calving. this may be contrbuted to the regula-

tion by PTH -rP. (Ratlcliffe et al., 1992).

It was concluded that, the age and weaning alfect the levels of PTH {a calves, the calving pro-
cess and the beginning of milk secretion coasidered as physiologlcal events that affect the acUv)-
ty of parathyroid gland in dams. Also the rciationship between PTH and age during suckling.,
wveaning and growlug perlods may reflect the change in the scasitivity and even responses of the
parathyrold gland and existence of Interactic:y Letween some physiological events and eanviron-

wieontal factors.
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Table 1: The plasma level- of FTH {ng/m}) , Ca (mg/dl) . and P {ing /dl) in calves.

32

Period Suckling Weaning Growing
- —.] -
age/w 0 1 2 | 3 l 5 7 9 10 114 15 18 23
062 | 108 | 15[ 148 ] 089 [ 1.1 1.07 | 1.05 | 0.81 0897 | 1.27 1.38
PTH i 3 + £ % t + 4 i + %+ i
020 [ 012 [ 0.23 | 0.47 | 020 | 0.14 [ 0.14 | 0.16 | 0.7 | 0.21 | 0.15 | 0.15
125311256 11208 11.38| 11.76 ) 11.41 | 1198 | 11.55 1 10.80 | 10.78 | 1056 10.13
Ca + + + * * t + + + + i
135 | 0.79 | 052 | 040 | 027 | 020 | 0.34 | 045 | D52 | 034 | 0.40 | 0.24
- = — -
5.4 .43 | 508 | 6.41 5.35 | 585 ) 6.31 6.40 | 6.51 | 6.30 | 6.38 | 6.01
P * + + + * F2 : + 2 i + +
L 0.12 LG.!B 0.47 | 0.31 ‘ 0291035 LOJ? 051 | 029 | 0.18 | 0.22 | 045
Mean + SE. LSO for PYH @) P<0.05=0.41 LSD for P ot P<0.05 = 0.77 ) B

al P<0 01=05%

al P<0.Gi = 1.09

Table 2 : The plasma ievels ol PTH, Ca and P in dams pre and aller calving.

LSBT ;
Paramelers |  Befare calving Aftler calving
= s g
PTH 091 +0.11 1.39 £ 0.16""
Ca 11+ 029 9.6 £+ 0.50°
P £.28 3 0.35 508+03

* Significance al p<0.05.

" High signilicance at p<Q 01,

Fig. 1 : Plasma levels ol P, Ca and PTH in calves during suckling ,weaning an growing pericd.
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