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ABS TP.ACT 

The present l.ru -.!s ligalioll w as carried oul 011 15 early partur ient Holstein FJieslo.l1 

calves from one dO!) old age till 23 weeks in addWolI to their darns in pre and post 

ca lving period. 

Blood samples were collected in hepa riniZed luhesfrom dams wWlfnJour day s pre' 

par tum and in the same do!) oj calving. blood samples from calves were collected in 

d![feren t periods , j ust ofler calving (before colostral feed ing) then weekly Jrom the fi rst 

w eek /ill the Ut ird olle. tilen two week /ntenJQI. till gth week The weaning swnples 

w ere taken in 10th and 11 th, tllen montllly U/l23 w eeks age. The paraC1"4JI"Old hormone 

PTH was measured by radioimmunoassay method, also total calciwn wld inorganic 

phosphorus were esfima ted . 

The resll/[s oj p lasma PTH in ca lves showed that. the lowest leve l was after calvlng 

(before c%slral j eedlng ) lhen begin to significantly iJtcrease a t one week age and 

lhese high level p ersist all over the s uckCing and Wilhe end oj 1 Olll week then retufH to 

Its high level. lit file wcanu lg age and a t 1 1th w eek oj age PTH level was s(gn ificaJl tly 

decreased. after UlOt it begin (0 increase again. till 23 weeks age. TIle re w as nan s ign if­

icant change in calves plasma tolal calcium leve l du ring lite periDd oj study. butthere 

were a slightgraduall !J d ecrease (n its leuels beginJrom L2.53±1.35mg/dl at calving to 

JO.13±O.24 tr19 / dl a t 23 w eeks oj age . Plasma Inorganic phosphorus leuel ln ca.lues reo 

vealed a significant chaTlges in dilferenl age periods to reach tile highes t level 

(6.5 1±O.29 mg/dl.) ttl lhe weaning period a t age 11 w eek. 

The results revealed thal. PTH was significantly increased in dams after CO-IV/flg 

OwL beJore ca /uing. a s lgniflcrull decrease in total ca/clwn in {he plasma oj dams aj1.er 

calvin!} than tha t before calVing. 111ere was non significant change fn irwrganfc phos· 
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pharos In dams beJore and afler calving . 

It was concluded thal. the age and weaning q[fect rfle levels oj pm in calves. 

the coiuing process and the beginnl1l? oj mille secretion considered as phySIologi­

cal events that affect the actLulttJ oj parathyroid gland in dams. Also tile relation· 

ship belL.oeen PTH and age dwing suckling. weaning and growing periods may re­

.{!.ect the c1lange in rile sen.s(twi-ly and ellen responses oJ the parathyroid gland and 

existence oj Inte raction /)elween s ome physiological events and environmental fac­

tors. 

INTRODUCTION 

26 

PantUlyrold hormone (FTH) i ~ t11e prinCip le honllone Invo lved In nne regulaUon of blood cal­

cium In mammals It exerts ils biologic a cUon on bone. kIdney amI IntesUne, the impor­

lan t acllon of fYn-1 on bone. Is to mob Ilize calcium from skeletal reverses Into extracellulal' 

Oll ids . whIch Is me{lialed by os leoclasts Uwls prImarily responsible for long term acUon of 

PTH on Increas ing bone resorpUon and overall bone remolding (Canalis et at., 1994). !n 

ca lves, COxaID et aI., (1990) noted that. anabolic eITect of PTH on bone Is mediated by an tn­

crease In hepa Uc lOr--r producUoJl Moreover. PTH has a direct and rapid effect on renal tu­

bules. It decrease reabs orpUon of phosphorus In Ule proxlmal tubules . as well as It Increases ex· 

creUon of potass ium. bicarbonate and sodl urn. bul it block the calcium excretion by IncreaSing 

til e absOl-pUon In distal tubules , In adctiUon Ul e conversion o{ choltcalceferol Into active metabo­

lites (Yonagawa and Lee 1992). Calr.ium transport across the gast.roln testinal tract of mammals 

is not believed to be a ffected Ors Uy by PTf-:I but only Indirectly by regulnUng the renal production 

of ca lcltcriol (Fraser et at., 1987). However. Dua et aI .. (1994) concluded thal bolb PTH and 

para UIY1·old related proleln (PTH -rPl Influence calcium and phosphorus homeostasis In sheep 

nol on ly by t11Cir L1 CtJ Oll In bone and kid ney but a lso a n absorpUon of ca lcium from the {orestom· 

ach . 

Newborn cuJves showed delectable levels of plasma fYrH a t birth Similar to tha t found In Ulel r 

molhel·s (Garel and Bar-Jet 1976). In contrast. the plasma calcIum concentraUon of the neonatal 

ca lvcs at calvIng Is hIgher than matcmal concentration and a lso PTf-I levels (Baretal .• 1988) , the­

nO{Tlla i calcium level In fetal ca lves was higher In comparison with adult (eOUID et aI., 1988). 

The fetal parathyroid gland alltl placental membranes were very Important In PTH.-rP secretlon 

(Abbas et aI.. 1990) . The concentraUon of PTH-rP In cow s milk Increase with the dura tion of 

lactaUo n. where 17[H-I'P carrying on Inlo newborn calves nnd Its physiological role In making cal­

cium available during calves development have been suggested by Ratieli. et ai., (1992). The 
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secre tory ra te of PTH In nonnocalcemlc calves was es tablished by Mayer and Hurst (1978). 

There was a sigmoidal relationshIp between PTII secrelolY rate and plas ma calcium level In par­

t.urlent cow (Blum et 01., 1974). Moreover, Rawla et al., (1987) reported that, the age of the 

ca lves ha s a slgnlDca nt effect on blood calcium and Inorganic phosphorus level but the sex has­

no sIgnificant Innl)cnce Engstrom et al., (1987) found tha t. decreas ing In plasma phosphorus 

and IncreaSIng in 1. 25 (OB) 2 0 In calves are associating with PTfI treatment. The secrellon of 

PTH Is In turn regulated by calcium Ions ( Poco,ette et al., 1995) and magnes ium : (Hltoshl et 

aJ .. 1997). 

The aim of this stl1dy was directed to d etermine Ute bone fanning elements as tota] calcium 

and Inorganic phosphor liS In the newly born "net growing calves and ~hejr dUl, 'IS pre- and post­

par tum peri< ,d In I'elal.!on to parathyrOid gland acUvily. 

MATERIAL', AND METHODS 

The present s tudy was canted out on fifteen Friesian calves and tJ.e{r dams of known gesta ­

lion period welghUng ! 400- 500) Kg, Each calr wa s deHvcred sponlaneously at terrn of normal 

gestaUon period (278-2831 day s with u blrU, weight 402 l{g. Immed iately after birth the calves 

were separated from Ulelr dams and housed In doors In an individual pens. they were fed twice 

dally at 7 am and 5 J?nl wit.h ma ternal colost rum during the nrs t two day of post n atal life. then 

with the whole milk lO% from body weight) was offered us ing artifiCial nIpples from the thIrd day 

till weaning (9 weeits of age); from Ule thin) wee k. In addlUon to the mlll<. a mixture of graJned 

com and protein supplement In Ule form of s l<lmmed milk {3% from concentrate) was provided 

wi Ul slfa alfa hay up to the age of weaning . The s ame mixtUre was provided to growing calves UII 

Ule end of the work (at 6 monUll. 

All the animals were In a good hcaJU1 as demons trated by lnves tigatlon of dalty weight gain 

and conUnUOllS clinical exa mination . 

Blood sa mples were collected from ca lves and Ule!r dams [(om Jugula r veIn periodically In UR 

following manner: 

Samples from calves and their dams 

Just after calVing wHl1ln Ove hom s before colos tral feeding. weekly UII 3(d week .two weeks In 

terval until weaning at 9 th week , two sa mples WIUI one weel{ Interval lOlh and 11 th. represent­

Ing weaning period and monthly after weaning up to 6th month. represcnUng growtng period 

Blood samples were collected from dams w1thln tile last four days prepartum. as weU as . a t the 

same day of calving, 
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BiochemIcal and hormonal assay: 

Parathyroid h ormone was measured by radioimmunoa ssay (RIA) using kits accordIng to Ule 

method a dapted by Yalow and Bl!cson (1971), Plasma calcluIll was de.teonlned by direct calort­

metric method using a kJt supplied by Diamond dlagnosuc klt company accord ing to Tietz 

{1970). The pla sma Inorgnnlc phos phorus was determined calonmetrlcalJy us ing kit supplied by­

Blomerleu x dlagnosUc kit company accordlnb La Taussky et ai" (1953}. The staUsUcal an a lys is 

were done accQI'dlng to Snedecor and Cochran (1967) using s tudent t and F tests with the ap­

p!icaUon o( correJotlon coefficJent. 

RESULTS AND VISCUSSION 

Thc l csu ll of plasma levels of PTH, Calcium (Ca) and phosphorus (P) In ca lves ,lte s hlJ'1m In 

ta ble (J} ami Ule same parameters In dams pre and pos t calving are s hown In table ( 21. 

The result of U11s study revealed that the lowes t concentrnUon of PTH (0.62 ± 0 .20 ng / ml ) 

had bee n observed 10 new natal calve'S just after calving and before suckling of colost..rum ( table 

fl. 'n) IS observation of pa ralhyroid hypoacUvlly may bc due to neona lal hypercalcaemia observed 

In this study. The ma mnmllan fc tus Is ma intained hypercalcaemic rel a tive to Its moUler by the 

action of the calcium pump (Abbas ct al., 1990). The tolaJ plasma concentra tion of PTH and 

PTH-rP Is Inversely relnted to the prevailing calcium Ions concentraUon but t.he set pOint of ptH. 

rP IS probably higher th an Ul a t for ITH (Care. 1989). In spite of neonata l t.;perca !ca emla. plas · 

ma PTJ-J was also higher than the maternal one. this result support the suggestion made by Kea· 

ton et al., (1978). The plasma Ca concentraUon . below which the Increase In PTH secretion can 

be observed, Is set at a h igher conccntraUon In the neonate, Ulese results coincide wiOl the re o 

s ulls of Carel and Barlet, (1976) which Indlcatetl iJl al n ew born ca lves showa detectable levels 

of plasma PTH at birth s imilar to that found III th ei r mothers . In contrast. the present study dis­

agree win, the results observed In the moUlers. where the PTH concentratioll in the da ms plas­

ma Is found to be higher (ha n Ulc lr ca lves (luole Il . Plasma concentration of PTH WC'lS round to 

be higher in fetal lamb than Its mot hers. conOrmlng the previous observation of Care et aI ., 

(1985). OLher studies have shown similar rales or clearance of PTH In the feta l s heep and In Its 

ma Ul er , whereas, c1earo nee rates were higher In (eta l s hee p tlliln In their moUlers (RaticJtlfe et 

al .• 1993), In calves 1 to 3clays old Keaton et 0.1., (1978) reported Increased plasma calCium 

and decreased PlH secreUon rale when the calcium belween 9.5 and 12 mg / dl, at such con­

centra tions, PfH secretion rate a nd plasma calcium were conccntraUon in the present study 

during s uc\ding .. weaning and growfng period Ir 0 .88 and -l) respectively. The study sugges ts 

th a l. hyperealcccH nlo in new bam calves mny be a fonn of hypoparathyroidism, 
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It was found Ulat, PTH In U11 s study starts to increase at one week of age and stabIlize a t high 

level during tile period of suckHng. EXt.:cpt a transi ent dec rease had been observed at 51b week of 

age (fig. 1 ) The precise cause of this InhlblUon of the hormone acUvlly n ot well lmow.n and can 

be Interpreted. Sioce the role of PTH Is mainly Lo proted agalns t lIypoct\ lcaemla (Riggs, 1966) . It 

Is n ot awaking to observe an asyro mclJ"lcal res ponse of the pa raUlYTold gland to calcium level. 

where as, the calcium r.oocentra t!on in suckling period have not been a ppeared any significan t 

{;hanges (la b lel) . Tills dat.a ag ree wi th s imilar res ul ts of (Mayerand Hurst, 1978). Ule faJlorc to 

s uppress PTH secre tIon during periods of hyperca lcaemia s uggests tile mai nlenance of a basal 

secretory rate that Is independen t of plaslllo catcluin concen traUon. This, together willi mlnlmaJ 

changes In seCreUon rate UJrooglt ULe nonnoca lcQell llc range, Tl lay expla in the cl" casloLJ allack of 

correlalinn be tween concentration of PTH .. HI d Caje-itl1l1 level III the peripheral blood , Furth ,'r­

more. the present results sugges t Ule report of (Luts an d SundJ er. 1997). where level of PTH In ­

creased at 3 to 4 weeks a fter birth In rats. Il ;jeemed like ly fmnl the results Umt, PTH concentra­

tion Is slgniOc<l oUy lower at the wenning p( dod. where mliJ< W<lS deprived comple tely from cal ve 

s feeding. thIs paraU"lyrold bypoac tl vlty may be atlributed to slress thalliave been exis ted upon 

calves after weaning. These results agree with U1C sugges Uon of Buonaccorsi et a1.. (1972). lhat 

the corUsllOe t reatment contributed to lhe paratl1yrold ins uffi Ciency In calves. 

After weaning. the calves feed fomluJa ted raUon coo Lalnlng mine rai mlxture containing cal · 

clum sa lts. The develop ing bone a ppeared to be have a great dellland of ca lciu m for buildIng up. 

Where as, the PTH aga In s tarts to increase eluring the growing period at 15 weeks of age as de­

tec ted in the present result.s .111(5 stepwise Jncrcttse In PTH con centra tion appeared to sUm u late 

bon e forma Uon and provide the great requ irement of ca lcium to growing bone. These results 

wen· in paralie l wUh Ihe prev iOUS experimenta l d ata that tndl cat ed U)a l bone formati on may also 

be s ll m ulated by PTH (Vaughan, 1976). These obseJv allons s uggestlhat. there Is coupling be­

tween bone resorpUon and bone formaUon under Ule inlluence or high b lood level of PTH. on e 

can conclude that the cbanges In bonc fOl"J\1al ~nn <-I nd resorpUon a t the tissue level under Ule In ­

nu cnce of physiological doses of PTH are coupled and balan.ced. f"urLiwnnorc , the observed 

cbanges rcOects steady s ln le effec ts and not ,1 tra nsi ent phenomen on. (Hartmut et al.. 1982) 

The varlaUon In cor rela llon cocfficlcot In tbe PT[J versus age renecls the asymmet.rtca l response 

of pa rathyroid gland (Mayer nnd Hurst, 1978). Wilerens, severa l secrutoguges and caUons regu­

lates PTH secre tion (Fltzplltrlc 1991, Brown et nl" 1993) . 

The plasma level of PTH In dams was higher slgnlOcntly a fter calving than observed before 

ca lving (fabJe 2 ) . These res ults coneh..lcs with lhe resutts obtaJ ncd by Hollis et al.. (1981) and 

Habener et al. , (1984) that. hypocalcemia at parturiUon probably Induced the secretion of PTH 

.Moreover. plasma caldum con centra tion was lower th(tT) before calving as Ind icated by thIs reo 
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suIt . These results was Inagrct::!llcnt WIUl the pl'eviolls results of BaLntin and Habener (1989) 

Who repOit ed Ula l plasma co lcium level as wen as PTH would decreased WiUl parturition, Th e 

high PTH after parturition. together with the d ecreased plasma calcium appear to a ccount for 

the Increased kidney p roduction of 1.25 (01,1) 2D3 (Habener et a1.. 1984) and Its accumulation 

In the plasma (Bar et aI., 1988), Laclation represents a phYSiologica l situation of calcium and 

Inorganic phosphorus str ess for high yleld lng daIry cows. In order to supply tJ)ese large quanti­

ties of calcium and phosphorus requll'ed for mJlk production. Ulere Is an Import.ant increase in 

mobilization of these miner<lls from the gut and bone of lac tating cows (Ramberg e t al.. 1984). 

Indeed. blood concentration of PTH Is elevated In lacta ting cows (Have 1986), However . Ba.rlet 

et al..(1993) sugges ted that. ITH not only a fac tor involved In l~ctaUon stimulat.ed \nlile mineral 

mob iIJza l.lon and intes l.i n() i r.a\clum and phosphort l ~ absor(lUon . 'fhe da ta will a lso canOn .. the 

previous re sults of Martin et .0.1., (1996) In mare. where . s eru m PTH peak and ",alcllun nadir oc­

CUlTed on day two postpartum. one day lat.e r than reported previously In dolry cows. 

TIle plasma calcium level In ca lves was presented In table (I) .It was found that. there was no 

s lgnHlcant changes could be detected during tllC en Lire period of s t.u dy. (n spi te of, s tepwise de­

crease corresponding the advancement of age fig (l). The results was parallel With Vankatar­

man, (1992) Who fo und. no s ignificant differences In ~erum calcium among Infa nt II) different 

ages WI 2 6 weeks pos tna tal. S imilarly. new born i<J mbs ood calves did not show changes In lhe 

plasma ca lcJum (Gare! and Barlet 1976) . In contrast. ill new born rats a decreased In plasma 

calcium concentra tion was observed wl lhln 2 h I'S a ftc r delivery and Ulen Increased between 12 

and 36 hrs afler birth. In newborn foals . as ltght hypocalcemia occur wH.hln 48 hrs a fter birth 

(Garel and BarJet 1976) . 

The plasma calcium level In dams a re shown III table l2). calcium level after calving appeared 

lo be lowered than that before calving associa ted wi th Inc rease P'TH concen traUoo. The hypocal­

cemia a t parluriUon probably Induce Ule secreUon of PTl-J (HoWs et a1., 1981 and Habener et 

01,,1984) 

The plasma levels of P In ca lves were preseuled In table (I). It was appea red that. Ule lowest 

JeveJ was observed Jus l after ca lving and durlnp: the nrst2 weeks. 11"lcse transient hypophospha­

temia may be attributed to the effect of PTI-I -rP where It found In high concenlraUon In ma m· 

mary vein (Raticliffe et al.. 1992) and In milk (Budayr et al., 1989) Is able to s timulate excre­

Uon of P in urine (8nrlet et al.. 1993). In the con tra ry. th e results disagree wIth UIC data of 

(Garel and Barlet 1976) Who reported that. plasma phosphorus concentration In new born rats. 

foals the formula ted mUon provided a t this age. In addl Uon, t he high level of PTH a t third week 

may con tri bu ted in Ule s timula tion of phosphale absorpUon (Dun et at" 1994) . At weaning U1C 

calves were depend completely upon fonnulatcd raUon rIch In phos phorus resulted In Increase 
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In phosphorus level In plasma. These results parn!lcl La Ul e simila r s tudies of Speackers et al '. 

(1986) The level of phosphorus In dl'lms as presented In table {2J do not revealed a ny significant 

cha nges aft.er ('<lIving tha n that s its level befo re cotv(ng. tllls Illay be contrtbuted to the regula­

tJon by PTl-l -rP. (Ratieliffe et al .. 1992). 

It was conduded thal. the age and weaning a ffcct the levels of PTH ;,1 calves , the calVing pro­

cess and lhe beginning of mil k sec reUn n cons idered a s physiological even ts lhat alTcct the a ctlvJ­

ty of paraUly roid gland In dams . Also the rci aUonsh lp betw een PTTt and age during suckling, 

·vea nlng a nd growing periods may reOect Ul e change In the SL:J.ls IUvlly and even res ponses of the 

pa rdUlyro ld gland a nd exjsto lcc o f !ntera cth': :l between SUllie phySiologi cal events and environ­

,neotal factors . 
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Table 1 : The plasma level~ 01 PTH (nglml) , Ca (mg/dl) , and P (mg Idl) in calves, 

Period Suckling Wea ning Growing 

age/w 0 1 2 3 5 7 9 10 11 15 

0.62 1.08 1. 15 1.18 0.a9 1.11 1.07 1.05 0.8 1 0.97 

PTH • ± ± ± ± ± + ± ± ± 

0.20 0.12 0.23 0.47 0 .20 0 .14 0. 14 0 .16 0.7 0.21 

12 ,53 12.56 12.08 1 t .38 11 .76 11.41 11 .98 11.55 10.80 10.76 

Ca ± + + ± ± ± ± ± ± ± 

1.35 0.79 0.52 0.'10 0.27 0 .20 0 .34 0.45 0 .52 0.34 

5.4 'i.43 5.08 6.4 \ 5.35 5.85 6.31 6.40 6.5\ 6. 30 

P ± ± ± ± ± ± ± ± ± ± 

0.12 0.18 0,47 0.3 1 0.29 035 0.17 0 .51 0.29 0.18 

- -
Moan:~ s .e. LSD for PTH al P<O.05"o . ..,' 

8 1 P<O 01 .. 0.59 
LSD IOf P al P<O.OS ., 0.77 

al P<O.Ol =0 1.09 

Table 2 : The plasma levels 01 PTH, Ca and P In dams pre and aller calving. 

Parameters Before calving After calving 

PTH 0.91 .10. \1 1.39± 0.16" 

Ca 11 .:1:. 0.29 9.6i 0.68' 

P 5.28 :,. 0.35 5.09 .:1:. 0.3 

SlgrJIIC[lnce al p<O.os. -- High s!gnlflCance af p<O.Ol . 

19 

1.27 

± 

0. 15 

10.56 

± 

0.40 

6.38 

± 

0.22 

Fig. 1 : Plasma levels 01 p . Ca and PTH in calves during suckling .weaning an growing period. 
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